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Name:

Chapter 1: Functions and Their Graphs

Date:

1. Use function notation to write g in terms of f(x)=x".

g() =~ (x+4)

A)
B)
0
D)

E)

g(x) = —%[f(x)f +4

g0 =< [/ +4]

g@ =[] +%

g == 7] +64

g(x) = —%[f(x +4)]

2. Hooke’s Law states that the force F required to compress or stretch a spring (within its
elastic limits) is proportional to the distance d that the spring is compressed or stretched
from its original length. That is, F' = kd, where k is the measure of the stiffness of the

spring and is called the spring constant. The table below shows the elongation d in
centimeters of a spring when a force of F kilograms is applied.

Force, F Elongation, d

20 3.5

40 6.3

60 10.0

80 13.3

100 16.5
Find the equation of the line that seems to best fit the data.
A) F=12.098d
B) F =3.024d
C) F =6.049d
D) F=4.537d
E) F=7.561d
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

3. Find (f2 )(x).

f(x)=~-5x g(x)=/-8x+6
A (fa)(x)=2x410 —\30x

B)  (feg)(x)=2x/10-30x

O (fa)x)=+-13x+6

D) (o)) =a0x2 +6

B} (fo)(x) = V4022 — 30x

4. If f is an even function, determine if g is even, odd, or neither.

gx)=—f(x-2)
A) even
B) odd
C) cannot be determined
D) neither

5. Given the following function, A(x), find two functions f and g such that
(feog)(x)=h(x).
h(x)=~Ix*-11
A fe =, gm=-11
B re =%, g=x-11
O s =3, gx=x-11
D) f)=¥x-11, gx)=x"
BE)  r(x)=3x-11, g(x)=x+11

6. Evaluate the following function at the specified value of the independent variable and

simplify.
fon=""20 )
A) 20
B) 0
C) 7
D) 13

E) undefined
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Chapter 1: Functions and Their Graphs

7. Determine algebraically whether the following function is one-to-one.

|x—5 , x<5
A)
la=5| =] b-5]
5—-a =5-b
; one-to-one
-a = -b
a=>,
B)
la=5| =] b-5]
|a|-5 =[b]-5
; one-to-one
|a] = |5]
a=>b
9
la—5| =] b6-5]
a+5 = 5-b ; notone-to-one
a=-b
D)
Ja=s] = [ 5-5]
|—5|—a = |—5|+b; not one-to-one
—-a =b
E)
|la—5| = | b-5|
|-5|-a =|-5|]-b
; one-to-one
-a = -b
a=>,
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

8. Determine an equation that may represented by the graph shown below.
F

A) f(x):|x+1|—1
B) f(x)=|x—1|+1
O flx)=|x+1]+1
D) fx)=|x-1]-1
E) f(x)=—|x—1|+1

9. Determine the domain and range of the inverse function ™' of the following function f

f(x)=—|x+6|+2, where x>—6

A)  Domain: [-6,%); Range: [2,)
B) Domain: (-=,2]; Range: [-6,)
C) Domain: [ —6 2] Range: [—6,00)
D) Domain: (—o0,—6]; Range: [-2,)
E)  Domain: (- ) Range: (—o0,)
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Chapter 1: Functions and Their Graphs

10. Find the domain of the function.

f()=+9-)*

A) 3<y<3

B) y<-3ory>3
C) y>0

D) y<3

E) all real numbers

11. Find the slope-intercept form of the line passing through the points.

(-1,-6), (0,-2)

A) y=4x+23
B) y=4x-2
0 1.3
4 4
D) 1.1
4 2

E) y=-4x-10

12. Write the slope-intercept form of the equation of the line through the given point
perpendicular to the given line.

point: (-4, 7) line: —5x — 15y =-6
A1
4 5 5
4 3 3
C) y=3x+19
D) y=-5x+27
E) 5
=3x——
d 3
Page 5

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

13. Compare the graph of the following function with the graph of f(x)= | X |

_|4,
i
A
) vertical shift of g units up
B) horizontal stretch of % units
© vertical shrink of g units
D) horizontal shrink of g units
) : 9 )

vertical shift of Z units

E)

horizontal shrink of g units

14. Which equation does not represent y as a function of x?

A) x=2p+5

B) x=6

C) y=-5x-17
D) y=[6+9x

E) y=~-8+4x
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Chapter 1: Functions and Their Graphs

15. Evaluate the function at the specified value of the independent variable and simplify.

2p
q9(p) = 5p 2
q(x—9)
A) -2x+18
Sx—47
B) -2x-18
Sx—47
C) 2p+18
Sp—47
D) 18
43
E) 18
47
16. . :
Determine the domain of g(x)=—; .
x"—49
A [-71,7]
B) (-7,0]ul0,7)

17. Find the difference quotient and simplify your answer.

fw)= —9w? + 2w,

[ -1&
I,

A) 10+h
B) —70—9w+E
w
© 2—9w+E
w
D) 2-9h
E) -70-9h
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

18. The scatter plots of different data are shown below. Determine whether there is a
positive correlation, negative correlation, or no discernible correlation between the
variables.

J_r- +
54 . .

ol 1 2 3z 4 s
A) positive correlation

B) negative correlation
C) no discernible correlation

19. Evaluate the following function for f(x)=-2x"+1 and g(x) = x +4 algebraically.

fi

A) 24" +5
q+8
B)  _24°+8¢-31
q
C) 24°+5
q
D) —24*+16g-31
q
E) 24°-3
q
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Chapter 1: Functions and Their Graphs

20. Use the graph of
flx)=x
to write an equation for the function whose graph is shown.

k-

A)

f)=(x+ D) -2
B)

F)=(x-1" -2
C)

FGY =+ +2
D)

£ = (-1 -2
E)

f(x}=%|:x+1]2 -2

-
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Answer Key

1. E
2. C
3. E
4. C
5.D
6. E
7. A
8. C
9. B
10. A
11. B
12. C
13. B
14. B
15. A
16. C
17. E
18. A
19. D

E

N
3
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Chapter 1: Functions and Their Graphs

Name: Date:

1. Evaluate the indicated function for f'(x) = x*—5and gx)=x+09.

(f2)(-1)
A) -32
B) -48
C) -46
D) 40
E) -50

2. Find the value(s) of x for which f'(x) = g (x).

(x)=x"—Tx+3 (x)=-3x+8
g
A
) 3, 10,§
3
B
) 3,—7,§
3
C) 5,-1
D) -5,1
E) 4,§
3

3. Find (f-g2)(x).

= g0 =2
Y egm -t
P rmgm -
VD eow-
Y o 8":;; o
E) - g)) = —8x* 165+ 28

4x° +Tx
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

4. If f is an even function, determine if g is even, odd, or neither.

gx)=f(=x)+1

A) even

B) odd

C) cannot be determined
D) neither

5. Evaluate the function at the specified value of the independent variable and simplify.

__3p
/()= 1y 3
f(s+8)
A) -3s5s-24
45 +29
B) -3s+24
45 +29
C) -3p-24
4p+29
D) 24
35
E) 24
29
6. . : 1
Determine the domain of g(x) =— .
x =81
A [-9,9]
B)  (-9,0]u[0,9)
) (-90,-9)U(-9,9)U(9,»)
D) (~0,-9]U[9,%)
E) (o)
Page 12
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Chapter 1: Functions and Their Graphs

7. Determine whether lines L, and L, passing through the pairs of points are parallel,
perpendicular, or neither.

Li:(7,-4),(9,-1)
Ly: (4,-6),(-3,9)
A) parallel

B) perpendicular
C) neither

8. Algebraically determine whether the function below is even, odd, or neither.

f(@)=2¢"
A) even
B) odd
C) cannot be determined
D) neither
9. Find fog.
5
f@)=x+2 g(x)=—
X2 —
A
V(o=
X
B fepm=—
x~ t+4x
0O) 2
(fogm =21
X2 -
P (fogrm=—
x° -
E) 2
(f o g)(x) =22
X% —
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

10. Determine an equation that may represented by the graph shown below.
F

\

A) f(x)z(x—l)3+2
B f)=—(x-1)+2

O Je=-(x-1) -2
D) fx)=—(x+1) -2
) f)=—(x+1)+2
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Chapter 1: Functions and Their Graphs

11. Estimate the slope of the line.

5_‘.}"
_4__
3__
2__
1__
X
} } } } } -
q U 1/ 2 3 4 8
4+
A)
-5
B)
0
)]
5
D)
1
5
E)
2
5
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

12. Compare the graph of the following function with the graph of f(x)= | X |
1

—X

y=9

A
) vertical shift of é unit up

B) horizontal stretch of % unit
© vertical shrink of é unit
D) horizontal shrink of é unit
) ) 9
vertical shift of T unit
E)

horizontal shrink of é unit
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Chapter 1: Functions and Their Graphs

13. Use a graphing utility to graph the function and visually determine the intervals over
which the function is increasing, decreasing, or constant.

fx)=2x* - 427
A)
decreasing on [EI: EI)
increasing on I:D;:t-]
B)
increasing on (—m= —1)
decreasing on [—1:0]
increasing on I:CL])
decreasing on (L-I-)
®)
decreasing on I:—-:D= —lj
increasing on I:—L 1]
decreasing on I:Lm]
D)
increasing on [:—m= U]
decreasing on I':EII:-:D]
E)

decreasing on [:—m= —lj
increasing on I:—LE]]
decreasing on I:[ll]

increasing on I:Lm]
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

14. Hooke’s Law states that the force F required to compress or stretch a spring (within its
elastic limits) is proportional to the distance d that the spring is compressed or stretched
from its original length. Thatis, F' = kd, where k is the measure of the stiffness of the

spring and is called the spring constant. The table below shows the elongation d in
centimeters of a spring when a force of F kilograms is applied.

Force, F Elongation, d
20 2.8
40 5.0
60 8.0
80 10.6
100 13.2

Find the equation of the line that seems to best fit the data. Use the model to estimate
the elongation of the spring when a force of 50 kilograms is applied. Round your
answer to one decimal place.

A) 13.2 centimeters

B) 9.9 centimeters

C) 3.3 centimeters

D) 6.6 centimeters

E) 5.0 centimeters

15. Find fog.

f(x)=3x-2 gx)=x-5
A) (fog)x)=3x-17
B) (feg)x)=3x-7
C) (fog)x)=3x*—17x+ 10
D) (feog)x)=2x+3
E) (feg)x)=2x-7
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Chapter 1: Functions and Their Graphs

16. Use the graph of the function to find the domain and range of /.

Y-

A)

B)

0

D)

E)

oA
MEEREE
e
—_— e 3
_3.-
A4

domain - (—DD:—ZJU(—lm)
range - [:—DD:—IJUI:—LDD]

domain - [:—m= —2] UI:—l m]

range - {—l —1}

domain - all real numbers

range : {—l —1}

domain - I:—-:D= —2] U[—l -:D]

range - I:—1=1:|

domain : {—l —1}

range - all real numbers

17. Find the inverse function of f.

f()=2"+5

A)
B)
0
D)
E)

[y =x+s
) =x+5
frw==xts
f=Yx-5
) =x -5
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

18. Evaluate the following function at the specified value of the independent variable and

simplify.
f(u)=4uu—2+12; £(0)
A) 12
B) 0
C) 4
D) 16

E) undefined

19. Find go f.

fO)=x+2 g (x)=x"
A)  (gof)x)=x"+2
B) (go/)x)=x"-4
C)  (gof)x)=x"+4
D) (gof)(x)=x"+2x+4
E)  (gof)(x)=x’+4x+4

20. Find all real values of x such that /' (x) = 0.

—3x-2
S(x)= s
A) 2

15
B) il

15
O) ig

3
D) 2

3
E)y 2

3
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Chapter 1: Functions and Their Graphs

Answer Key

XN R

SCxIaREERES e
CEmUN»UTNETATEHOOOR>mA»
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Find the difference quotient and simplify your answer.

£(s) =—25%—2s, JEED=T® 4.

h

A) 6+h
B g_ps-16

S
O 5y 16

S
D) —2-2h
E) -18-2h

2. Determine whether the function has an inverse function. If it does, find the inverse
function.

f(x)=x*+5

A) No inverse function exists.
B)  rlxy=vx+5,x20

O lw=vx-s

D) f_l(x) =Jx+5,x2-6
B =3

3. Which equation does not represent y as a function of x?

A) x=-9+2
B) x=-1

C) y=7x-9
D) y=|6—x|

E) y=+-9+6x
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Chapter 1: Functions and Their Graphs

4. Determine the domain and range of the inverse function f~' of the following function f

f(x)=—|x+7|—1 where x > -7
A)  Domain: [-7,%); Range: [-1,)
B)  Domain: (—o,—1]; Range: [-7,%)
C) Domain: [ ] Range: [—7,00)
D) Domain: (—0,—7]; Range: [1,)

(-0

E) Domain: ) Range: (—o0,)

5. Use the graphs of y = f(x) and y = g(x) to evaluate (g*1 ofﬁl)(—4).

1F 1F
4 4+
2 2
PR T80 ]
4 2 M7 s R
3 2
_a — 4
A)
B) 1.3
C) 0
D) -2
E) -25
Page 23
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

6. Compare the graph of the following function with the graph of f(x)=x".

y= [S(x + 10)]3
A) vertical shift of 10 units up
B) wvertical shift of 10 units up

horizontal shrink of % units
C) horizontal shift of 10 units to the left
horizontal shrink of L units
125
D) horizontal shift of 10 units to the left
horizontal stretch of % units

E) horizontal shift of 10 units to the left
vertical shift of 5 units up

7. Find fog.

=] -6 g(¥)=9-x
A (fog)x)=|¥? +18x+75‘

B (fogpm =[x +74

O (foprm=|3-+

D) (fogpm=|-15-+

B (foprm=-9-|x*-¢

Page 24

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 1: Functions and Their Graphs

8. The average lengths L of cellular phone calls in minutes from 1999 to 2004 are shown in
the table below.

j Year

Average length, L
{in minutes)

1999
2000
2001
2002
2003

2004

38
56

(PR R R I
-
=

Use the regression feature of a graphing utility to find a linear model for the data. Let ¢
represent the year, with ¢ = 9 corresponding to 1999. Use the model to predict the
average lengths of cellular phone calls for the year 2015. Round your answer to two
decimal places.

A)
B)
0
D)
E)

4.37 minutes
8.74 minutes
5.37 minutes
3.37 minutes
2.19 minutes

9. Decide whether the two functions shown in the graph below appear to be inverse
functions of each other.

A)
B)

yes
no

C) not enough information
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

10. Use a graphing utility to graph the function and visually determine the intervals over
which the function is increasing, decreasing, or constant.

fx) =2 +3x+1

A)

increasing on I:—-:\\:v= —l]

decreasing on [—Ll]

increasing on I:L m]
B)

decreasing on [:—m= D]

increasing on I:D;:D]
®)

decreasing on I:—m= m]
D)

increasing on I:—m= m]
E)

decreasing on I:—m= - 1:|
increasing on I:—L 1]

decreasing on [1 ;30)

11. Find the value(s) of x for which f'(x) = g (x).

f(x)=x*-13x+5 g(x)=-9x+2
A) 5,18,g
9
B
) 5,—13,g
9
C) 3,1
D) -3,-1
E
) &g
9
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Chapter 1: Functions and Their Graphs

12. Use function notation to write g in terms of f(x)=x".

g(x)= —%(x+9)3

N e UCIRL

B e 170 +9]

729
4
g(x) = —i[ S0] +729

9 e@w=[f@]+

D)
P em=— 9]

13. Plot the points and find the slope of the line passing through the pair of points.

(3,4),(-2,4)

5_‘.}’

‘-_1__

3__

2__

T x
g —+—+—»
543214112 3405

a4

a4

A4+

51

A) slope: 0
B) slope: 1
C) slope: -5
D) 1
slope: ——
P 5

E) slope: undefined
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

14. Determine an equation that may represented by the graph shown below.
F

A fx)=1-1-x
B) f(x)=-1-1-x
O flx)=-1+1-x
D) fx)=-1-V1+x
E)  fx)=—1+1+x
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Chapter 1: Functions and Their Graphs

15. Use the graphs of f and g, shown below, to graph A(x) =(/+g)(x).

F

F

A)

B)

0
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

D) aly

E)
4_-.}’

AR
-4/_20_: 1 4

—4-

16. Evaluate the function at the specified value of the independent variable and simplify.
S =2y+7
f(-1.4)

A) -2.8y+ 14
B) -9.8

C) 42

D) —ldy+7
E) -14y-7

Page 30

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



17. Estimate the slope of the line.

18.

5_‘.}"

A)

-5
B)

0
©)

5
D)

1

5
E)

2

5

Chapter 1: Functions and Their Graphs

Use the functions f(x) = éx —5 and g(x)=x to find (f o g)f1 .

A I
) (fog) _X 5+5
B) X —625
(7o8) =55~
©) /|
(fog) _ x5+5

D) (fog)' =5x+5

E) (fog)'=5Yx+5
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

19. Find all real values of x such that f'(x) = 0.

f(x):7x_5
A) 5
49
B) +i
49
O +§
7
D) 5
7
E) 5
7

20. Graph the function and determine the interval(s) for which f'(x) > 0.

S@) =+ 4x
5_‘..3;
_4__
3__
2__
T x
——t—1 —t——1—+
54320 12345
S
34
-4+
54
A) (—oo,O]U[4,oo)
B) [0,4]
O (0,4)
D) (—oo,O)U(4,oo)
E) {4}
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Chapter 1: Functions and Their Graphs

Answer Key

—_
O o

1. E
2. A
3. B
4. B
5. A
6. C
7. A
8 A
9. B
10. E
11. C
12. E
13. A
14. A
15. B
16. C
17. C

E

D

B

N
3
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Determine an equation that may represented by the graph shown below.
F

A) f(x)=|x—1|—1
B)  fx)=-|x-1]+1
®) f(x)=|x—1|+1
D) f(x)=|x+1]+1
BE)  fx)=|x+1]-1

2. Find the inverse function of f.

f)=x"-1

A w=r
B =1
O lw==Yx-1
D) =31
B =341
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Chapter 1: Functions and Their Graphs

3. Find the domain of the function.

4w

w+9
A) all real numbers w# -9
B) all real numbers w# -9, w=0
C) all real numbers
D) w=-9,w=0
E) w=-9

g(w)=

4. Decide whether the two functions shown in the graph below appear to be inverse
functions of each other.

1F y
g/
d

A) no
B) yes
C) not enough information
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

5. Determine an equation that may represented by the graph shown below.
F

A fx)=-1+1+x
B) f(x)=1-V1-x
C) f(x)=-1-1-x
D) fx)=-1+1-x
B)  fx)=-1-V1+x

6. Which equation does not represent y as a function of x?

A) x=6y-9
B) x=-5

C) y=x+5
D) y=|-1-+|

E) y=~-5+4x
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Chapter 1: Functions and Their Graphs

7. Determine algebraically whether the following function is one-to-one.

2
f(x):%,where x>0
A)
5a° 5
3a°+6  3b*+6
5a2+5a2 _ 5b2+5b2
3a> 6 36
5,56 _ 5,
36 36
) , ,hot one-to-one
30+54°  30+5b
18 - 18
30+5a° = 30+5b°
5a° = 5b
a’ = b?
ta = +b
B)
5  5b’
3a°+6  3b*+6
5 5
3+—6 - m s one-to-one
s _ 3
6 6
a = b
0
5  5b’
3°+6  3b*+6
3aq° 3p% ; one-to-one
5 5
33
a = b

Page 37

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

Dy s s
3a°+6 3b° +6
s s
9a’ 9>

; one-to-one
Sa_ b
9 9
5a = 5b
a = b
E)
5a° . 5p
3a°+6 3b*+6
5> 5a° 56*  5b°
7t - 7t
3a 6 3> 6
5 54° 5 5b*
—_ — _t—
3 6 3 6
30+54° 304 5p2 ° OmeTtorone
18 BT
30+54> = 30+5b°
5a° = 5b*
a’ = b?
a = b
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Chapter 1: Functions and Their Graphs

8. Find fog.

f@)=x+3 8=+
Y ogeom=5
B fepm=-—2

x°+6x
C)<f%mm=iff1
R
E)<f%mm=§§{55

9. Use function notation to write g in terms of f'(x)= Jx.
g0 =~V 8+7
A) g)=—f(x-8)+6
P gw=-1r0-1

Vg =S4T

D) g()=/(0)+7
Y gw= s
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

10. Determine a piecewise-defined function for the graph shown below.

—A44
A)
_ |x, x:1
J () {—(x—l)hl, x>1
B)
B |x, x s
7 ) {—x—1}2+1, x
0
_ |x, 1
e {_xg, »
D)
0
f(x}={|x;
-x°, 4
E)
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Chapter 1: Functions and Their Graphs

11. Estimate the slope of the line.

A)

B)
®

D)

E)

[ S

12. Determine whether the function is even, odd, or neither.

flx) =42 -2x
A) neither

B) even

C) odd
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

13. Find the slope and y-intercept of the equation of the line.

y=-2x+3
A .
) slope: —% ; y-intercept: 3

B .

) slope: %; y-intercept: —2
C) slope: —2; y-intercept: 3
D) slope: 3; y-intercept: —2
E) slope: —2; y-intercept: —3

14. Determine whether lines L; and L, passing through the pairs of points are parallel,
perpendicular, or neither.

Li:(-1,1),(-1,-6)
Ly: (3,-8), (24,-8)
A) parallel

B) perpendicular
C) neither
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Chapter 1: Functions and Their Graphs

15. Show algebraically that the functions f and g shown below are inverse functions.

F =T, gy =27
A)
o[22 T) Yex—7) +7
= 3(x*+56)-56 8- +7
3/.3 8
= x +56-56 ) 2
— 3x3 - ?
= X = X
B)
3 3
_ gl X +7J_7 I8x—7) +7
f(g(x)) ( 2 2(f(x) = ( 8)
= 3(x3+7)—7 _ 8x—7+7
= IP+7-7 88x
= X = X
C)
3 7 3 3
f(g(x) = 38(36 i J—7 Jex-7) +7
o 8 g(f(x) = ( 8)
= 3(8X3+7}_7 _ 83x—7+7
8 - 83
= I +7-7 ~ 83_x
T - g3
= X = X
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

D 3
) X +7 (\3/8x—7) +7
S&tx) = 38| —— |7 o(f(x) = ;
= 3/(8x*+56)-56 _ Ex-734+7
3 3 83
= 8x’+56-56 e
— 3 8 3 = _x
= X 83
E)

_ X +7 3
f(g(x)) - 8[ 8 J 7 (%/m)3+7

— g(f(x) = 2
- 3(’“ +§j_7 _ 24x-21+21
24
= 3x3+9 B 24x
s - %
— 3x3 _ ¥
= Xx

fx)= 2);+5
A) 1
2
B) +l
2
O +§
2
D) 5
2
E) 5
2
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Chapter 1: Functions and Their Graphs

17. Compare the graph of the following function with the graph of f(x) :| X |
3

—X

y=17

A
) vertical shift of % units up

B) horizontal stretch of g units

© vertical shrink of % units

D) horizontal shrink of % units

vertical shift of % units

E
) horizontal shrink of % units

18. Find the domain of the function.

g(x)=v25- x?

A) 5<x<5

B) x<-5o0rx>5
C) x>0

D) x<5

E) all real numbers

19. Use the functions f(x)=x+4 and g(x)=>5x—7 to find (go /) .

A) (gof)_1:5x111
B) (gof)71=SX—42
O)) (gof)—l:x—513

D) (gof)_1:—7x5—7
E) (gof)'=5x+13
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

20. Find the value(s) of x for which f'(x) = g (x).

f(x)=x*-11x-36 g(x)=-Tx—4
A
) —36, 25, 4
7
B) -36, —11, 4
7
C) 84
D) -8,4
E) 47, 4
7
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Chapter 1: Functions and Their Graphs

Answer Key

—_
©

1. C
2. D
3. A
4. B
5. A
6. B
7. E
8. E
9. C
10. A
11. C
12. C
13. C
14. B
15. B
16. D
17. B

A

C

C

N
3

Page 47

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Determine an equation that may represented by the graph shown below.
F

L/

/

A) fx)=-1-1-x
B)  fx)=-1+1-x
O fx)=—1-1+x
D) fx)=—1+1+x
E) fx)=1-V1-x

2. The scatter plots of different data are shown below. Determine whether there is a
positive correlation, negative correlation, or no discernible correlation between the
variables.

¥
5 L.

©oor oz 03 4 57

A) positive correlation
B) negative correlation
C) no discernible correlation
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3. Does the table describe a function?

Input value

—6

=310

3

6

Output value

11

11 |11

11

11

A) yes
B) no

4. Find the domain of the function.

7w

gw)=——

A) all real numbers w % 5

B) all real numbers w#5, w#0
C) all real numbers

D) w=5w=0

E) w=5

Chapter 1: Functions and Their Graphs

5. Determine the domain and range of the inverse function f~' of the following function f

f(x)=—|x+8|-3, where x>-8
[-8,0); Range: [-3,2)
—0,—3]; Range: [-8,0)
-8, 3] Range: [-8,)
—8]; Range: [3,)
) Range: (—o0,)

A) Domain:
B) Domain:
C) Domain:
D) Domain:

E) Domain:

(
-
(=0
(=0

Page 49

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

6. Use function notation to write g in terms of f(x)=x".

g(x)= —%(Jch9)3

N S UCIRT

B e 2170 +9]

729
2
2(x) = —%[ S0] +729

9 e@=-[f@]+

D)
P e =21+

7. Evaluate the indicated function for /(x) =x*— 1 and g (x) =x — 6.

(f2)(-2)
A) -24
B) 40
C) -2
D) 12
E) 24

8. If f is an even function, determine if g is even, odd, or neither.

gx)=f(x+4)

A) even

B) odd

C) cannot be determined
D) neither
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Chapter 1: Functions and Their Graphs

9. Plot the points and find the slope of the line passing through the pair of points.

(1,0),(5,3)
5_‘.}’
‘-_1___
3__
:2__
Hr x
———1— 0 —t——1+—F+
T T -1_1__ 1 2 3 4 5
24
34
A4
51
A) 4
slope: —
Pe 3
B)
slope: ——
P 3
O) 1
slope: —
P 2
D) 3
slope: —
P 4
E
) slope: 3
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

10. Compare the graph of the following function with the graph of f(x)=x".

3

y=[5(x-2)]
A) vertical shift of 2 units down
B) vertical shift of 2 units down

horizontal shrink of % units
C) horizontal shift of 2 units to the right
horizontal shrink of L units
125
D) horizontal shift of 2 units to the right
horizontal stretch of % units

E) horizontal shift of 2 units to the right
vertical shift of 5 units down

11. Find the slope-intercept form of the line passing through the points.

(-4,-2),(-1,7)
A) y=3x+2
B) y=3x+10
o 1.2
Y733
D) 1 10
=——X——

3 3

E) y=-3x—14
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Chapter 1: Functions and Their Graphs

12. Match the graph of the function shown below with the graph of its inverse function

A)

B)

0
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

D)

E)
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Chapter 1: Functions and Their Graphs
13. Use the graph of f to sketch the graph of the function indicated below.

y =i

gqF 8qF
£ £ -
1 2,4
44 4
2 2
(0,07 T 4,2 x
-8 -6 -4 { 2 4 & = -2 -5 -4 2 4 8
iy iy
_4- _4_
(—4,—1) ]
-5 -6
_g- —8‘
A)
:
_Igl
B)
2
2
-2 - 7468
C)
2
2
x

2 4.4 2468
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

D)

E)

8 431 4 6 g

14. Compare the graph of the following function with the graph of f(x) :| X |
7

—X

y:9

A
) vertical shift of g units up

B) horizontal stretch of % units

© vertical shrink of % units

D) horizontal shrink of g units

vertical shift of % units

E
) horizontal shrink of % units
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Chapter 1: Functions and Their Graphs

15. Write the slope-intercept form of the equation of the line through the given point
parallel to the given line.

point: (3, —4) line: 28x + 7y =4
A) 1 109
:——X——
28 28
B 1 19
YUY
C) y=28+80
D) y=—4x+38

E) y=-4x-13

16. Does the table describe a function?
Input value S |10 (13|10 5

Output value [ -13 [ -9 | 0 | 9 |13

A) yes
B) no
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

17. Show algebraically that the functions f and g shown below are inverse functions.

7(—5x—3j+21
B 7

A)

B)

0

f(x)=—§x—3,

f(g(x)

Sf(g(x))

Sf(g(x)

Tx+21
5

g(x)=-

_§(7x+21j_3
70 5
(7x+21j_3

7
(x+3)-3
x+3-3

X

_é(_7x+21]_21
7 5

(35x+21j_21
35
(x+21)—21
x+21-21

X

_é(_7x+3j_3
7

35x+3
(35_
(x+3)—3
x+3-3

(9]

g(f(x)

g(f(x))

g(f(x))
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5

(-5x-21)+21

5

—-S5x—-21+21

5
S5x

5

X

7(—5x—3)+21
B 7

5

(-5x-3)+21

5
Sx+3-21
5
5x
5
X

7(—5x—3)+21
7

5

(—5x—3)+3



D)

E)

Sf(g(x) . <

_ (7x+21}_3
7

= (x+3)—3

= x+3-3

_g(_7x+21

= X

Fle@) 7(_5x+15

5 7

_ (5x+15)_3
5

= (x+3)-3

= x+3-3

= X

18. Find the domain of the function.

F(H)=V64—1>

A)
B)
©)
D)
E)

-8<t<8
t<-8ort=>8
t>0

t<8

all real numbers

)_

]_

3

3
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7(—5x—3)+21
B 7

5
(-5x-21)+21
5
5x+21-21
5
5x
5
X

7(—5x—3)+21
B 7

5
(~5x—3)+21
35
5x+3-21
35
35x
35
X
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

19. Find the inverse function of f.

Sx)=x" =2

Al =Yx -2
B w=x-2
O rlw=-"=Ux-2
D) o =Yx+2
B w2

20. Find fog.

fx)=—4x+3 gx)=x+7
A)  (fog)(x)=—4x-25
B) (fog)(x)=—4x+ 10
C) (fog)(x)=—4x>—25x+21
D) (feg)x)=-5x-4
E)  (fog)(x)=-5x+10
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Answer Key
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Name: Date:

1. Hooke’s Law states that the force F' required to compress or stretch a spring (within its
elastic limits) is proportional to the distance d that the spring is compressed or stretched
from its original length. That is, F' = kd, where k is the measure of the stiffness of the
spring and is called the spring constant. The table below shows the elongation d in
centimeters of a spring when a force of F kilograms is applied.

Force, F Elongation, d
20 1.4
40 2.5
60 4.0
80 53
100 6.6

Find the equation of the line that seems to best fit the data. Use the model to estimate
the elongation of the spring when a force of 55 kilograms is applied. Round your
answer to one decimal place.

A) 7.2 centimeters

B) 5.4 centimeters

C) 1.8 centimeters

D) 3.6 centimeters

E) 2.7 centimeters

2. If f is an even function, determine if g is even, odd, or neither.

g(x)=—f(x+3)

A) even

B) odd

C) cannot be determined
D) neither
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3 Given f(x)= and g(x)=x+3 determine the domain of fog.

2

A)  (=0,-3)U(3,%)
B)  (—00,-6)U(—6,0)U(0,)
O
=55
( oo,—3)u(—3,3)u(3,oo)
(

—oo,oo)

4. Determine an equation that may represented by the graph shown below.
¥

A) f(x):|x+1|+1
B) f(x)=|x+1|—l
O flx)=—|x-1]+1
D) f(x)=|x—1|+1
E) f(x)=|x—1|—l
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5. Find all real values of x such that /' (x) = 0.

f(x)=49x* —64

A) LT
8
B) .8
7
C) 64
49
D) 64
49
E) 8

6. Find (f+ g)(v).

f(x)=—8x2+5x—2

glx)= 4° + Tx + 4

A) (f+ox) =-12x"-2x*—6
B) (f+g)(x)=—4x"+12x*+2
O) (f+o)x)=-12x"-2x-6
D) (f+g)(x)=—4x>+12x+2
E) (f+o)x)=4x"—12x-2
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7. Find fog.
3
) -x+4 (v =—
x°—-16
N (enw =3
X
B fepm=—
x“+8x
0) 2
(f o)) =~
x“—16
P (fog)n=—"
x°—-16
B) 2
(fogm =2 =%
x°—-16

8. Graph the function and determine the interval(s) for which f'(x) > 0.

[ =—x"+4x
5_‘.}’
4+
3+
2+
T x
—t——+— "
543240 12345
24
S+
S
£14
A)  (~,0]U[4,)
B) [0,4]
C©) (0,4)
D) (—0,0)U(4,)
E) 14
Page 65

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

9. Restrict the domain of the following function f so that the function is one-to-one and
has an inverse function.
f(x)=—|x—4|+2

A) [—4,00)
B) [2,4]
) [4,00)
D) [-2,4]
E)  (-,2]
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10. Use the graph of f to sketch the graph of the function indicated below.

S y=2f(x+2)

EqF EqF
- 6-
1 &9
4- 4-
2- 2-
(0,00 (4.2) X X
2 6-a4 1 2 4 & g 2 6 -4 7 4 4
sl a4
—44 _4
(—4—) .
—E 6
—& -zd
A)
z
zi/\
-8 -4%/2 46 g
-3
B)
2
-8 /’.’gj 7468
-8
®)
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D)
2
\2
-z -ax]ji46¢
-5
E)

11. Algebraically determine whether the function below is even, odd, or neither.

f(s)=8s""
A) even
B) odd
C) cannot be determined
D) neither

12. Compare the graph of the following function with the graph of f(x)= Jx.

y=~—-x+t4

A) First a vertical shift of 4 units up then a reflection in the y-axis.

B) First a horizontal shift of 4 units to the left then a reflection in the y-axis.

C) First a vertical shift of 4 units up then a reflection in the x-axis.

D) First a horizontal shift of 4 units to the left, then a vertical shift of 4 units up and
then a reflection in the y-axis.

E) First a horizontal shift of 4 units to the left then a reflection in the x-axis.
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13. Find the domain of the function.

g(p)=\4-p°

A) 2<p<2

B) p<2orp>2
C) p=0

D) p<2

E) all real numbers
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14. Use the graphs of /" and g, shown below, to graph A(x) =(/+g)(x).

F F

A)

B)

0
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D)

E)

—0
2

A) 9
B) -1
C) 0
D) 4
E)y 2
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16. Find the slope and y-intercept of the equation of the line.

y=-2x-9
A .
) slope: —% ; y-intercept: —9

B
) slope: —é ; y-intercept: —2

C) slope: —2; y-intercept: —9
D) slope: —9; y-intercept: —2
E) slope: —2; y-intercept: 9

17. Use the graph of the function to find the domain and range of /.

A)
domain : all real numbers
range - [—DD:—IJU(—LDD)
B)
dom ain - all real numbers
range - all real numbers
0)
domain - [—DD:—I]UI:—lm]
range : (—DD:—IJU[—LDD)
D)
dom ain - (—m=—2) U(—Lm)
range : I:—m=—2]UI:—2=m
E)

Domain: all real numbers

Range: I:—m= —2] U[—L-I-)
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18. Given that f(x)=%Yx—4 and g(x)=x"+4 determine the value of the following (if

possible).
(/=2)(0)

A) 0

B) 2

C) 4

D) x*-16

E) not possible

19. Find the inverse function of f(x)=8x+3

A)

B)
0

D)

E)

g0 =2
g(x)=3x+8
g0 =22
0=

g(x):%x—3
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20. Show algebraically that the functions f and g shown below are inverse functions.

f(x)= 2 ,x20, g(x)=ﬂ,0<x31
2+x X
Y o 2
flgx) = —o— o(f(x) = ——2TX

2+£2fo) (2%;)
1 (2ix)
2

—_—

R =

»—a|><
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B) 2—2( 2 j
flet) = —=—— g(f(x) = — X
(2—2xj ( 2 )
2+
b 2+x
I (4
T L2 i 2 {2+XJ
x 2
_ L (2+xj
(Oj 4+2x—4
X _ 2+x
= X B ( 2 ]
2+x
2x
_ _2+x
)
2+x
_
B X
= X
o) 2_2( 2 J
2
fle) = W g = ﬁ
2+
X 2+x
2-2x (2+2xj
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

D) , z_z( 2 j
_ 2+x
fgx) = m g(f(x) = ﬁ
X 2+ x
_ 2 4
C 2x+2-2x (2+xj
X 2
_ 2-2x (2+x)
[2) B 4 2+x
o - (2+xj( 2
= I_Tx _2(2+x)
. N 2+ x
. 2x
T2
= X
B) 2_2( 2 j
fgx) = ﬁ 2(f(x) = %
2+ ( )
by 2+x
e ers)
2x+2-2x 24 x
ox = )
_ i (2+xj
(2) 412x—4
x _ 2+x
- 2.2 ( 2 j
2 2+x
= X 2x
_ _2+x
2
(2+xj
. 2x
T2
= X
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Answer Key

—_
O

1. D
2. C
3. B
4. C
5. B
6. D
7. E
8. B
9. C
10. E
11. D
12. B
13. A
14. B
15. E
16. C
17. C

A

A

E

N
3
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Name: Date:

1. Use long division to divide.
(x4 -x° —5)+(x2 +4x—1)

A) x*—4x+4

B) x*+4x-4
—68x +

©) x2—4x+16+—268x 1
x +4x -1

D Sy _

) x2+4x—4+25;l
x +4x -1

E

) x2—4x+4—%
x —4x+4

2. Write f(x)=x"—-12x"+59x* —138x+130 as a product of linear factors.
A (x=3-i)(x=3+2i)(x=3-2i)(x—2+i)
x=3—i)(x=3+i)(x—2—i)(x—2+i)
x—-3- l)(x 3+1)(x+3—2i)(x—2+i)
)( )(x—2+3i)(x—2—3i)
) (x=3-i)(

x—3+2i)(x—3—2i)

x—3-1i

x—3-

3. Find the zeros of the function below algebraically, if any exist.

f(x)=x"—5x" +4x

A 4, -1, 1,4
B) -4, -2, 2, 4

C) -2,-1,0,1, 2
D) -4, 2,02, 4

E) No zeros exist.
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4. Find two positive real numbers whose product is a maximum and whose sum of the first
number and four times the second is 200 .

A) 160, 10
B) 116,21
C) 108,23
D) 100, 25
E) 76,31
5 e

Determine the equations of any horizontal and vertical asymptotes of f(x) =—; o
X

A) horizontal: y=4; vertical: x=-4
B) horizontal: x =1; vertical: none
C) horizontal: y =—4; vertical: x=1
D) horizontal: y =1; vertical: none
E) horizontal: none; vertical: none

6. Find a polynomial function with following characteristics.

Degree: 4
Zero: —1, multiplicity: 2
Zero: -3, multiplicity: 2
Falls to the left,
Falls to the right
Absolute value of the leading coefficient is one
A)  y=x"—4x’+22x> +24x+3
B) y=—x'—4x’+12x*+9
O y=x'-6x"—18x> +10x+3
D) y=—x*—8x—22x"—24x-9
E) y=—x'-8x-24x+9
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7. A polynomial function f has degree 3, the zeros below, and a solution point of
f (—3) =—4. Write f'in completely factored form.

A)
B)
S
D)
E)

—4, -3+2i
f(x)=(x+3)(x+4-2i)(x+4+2i)
f(x):—(x+4)(x+2—3i)(x+2+3i)
f(x):(x+4)(x+2—3i)(x+2+3i)
f(x)=—(x+4)(x+3-2i)(x+3+2i)
f(x):(x+4)(x+3—2i)(x+3+2i)

8. The interest rates that banks charge to borrow money fluctuate with the economy. The

interest rate charged by a bank in a certain country is given in the table below. Let ¢
represent the year, with = 0 corresponding to 1986. Use the regression feature of a

graphing utility to find a quadratic model of the form y = at’ + bt +c for the data.

Year Percent
t Yy
1986 12.4
1988 9.7
1990 7.3
1992 6.3
1994 9.7
1996 11.6
A)  y=-213>+12.61t+0.21
B) y=12.61*+0.21¢r—2.13
O y=0212-2.13r+12.61
D)  y=0.17*-2.58+10.59

E)

y=0.25> —1.73t +14.37
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9. Find the zeros of the function below algebraically, if any exist.

f(x)=25x" —60x> +36x

A) 6 and 0

B) 0 and —

© —g, 0, and 6
D) —g and g

E) No zeros exist.

10. 2 _
Determine the zeros (if any) of the rational function f(x)= x_+24
X
A) x=-5
B) 8 8
X=——,x=—
5 5

C) x=-64,x=064
D) x=-8x=8
E) no zeros

Page 81

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 2: Polynomial and Rational Functions

11. The graph of the function

3x
x) =
fe) ===
is shown below. Determine the domain.
1 _"'..J”
E 4
-"-1- 4
T, x
——t—1— —t—t—1—t
o Y -2_2_ 2 4 B 810
A
RTz R
A)
Domain: all real numbers except x = -1
B)
Domain: all real numbers exceptx=-landx=10
C)
Domain: all real numbers exceptx=-1andx=13
D)
Domain: all real numbers exceptx =3
E)

Domain: all real numbers exceptx =0
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12. Which of the given graphs is the graph of the polynomial function below?

Graph 1 :

Graph 2 :

Graph 3 :

!

]
[}
1
ra
(]
.
Ll =

Ealis
[ ]

o

i
o]
1
rJ
i

| =

¥
a 245 a.0
¥
¥
a 25 a.C
¥
245 a.0
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5.0
J¥
2.5
Graph 4 : (TTTTT TR T TTTT]
A0 25 aja 25 a.C
P 5—
i
b (0
J¥
b 5
in Nl : }{
Graph 5 : EEEREEE V=Nl BERRREE
A0 25 aja 25 a.c
25
5.0—
A) Graph2
B) Graph5
C) Graph4
D) Graphl
E) Graph3

13. Perform the addition or subtraction and write the result in standard form.
~(72-12.37)-(8.1--121)
A) —153+13.4i
B) 09+13.4i
C) -09+11.2§
D) -153+11.2i
E) 153+13.4i
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14. Find a fifth degree polynomial function of the lowest degree that has the zeros below
and whose leading coefficient is one.

15.

16.

A)
B)
®)
D)
E)

-3, -1,0,1, 3
f(x) ¥ +7xt - —32x" +48x
f(x):x +7x* —19x° +32x° +48x
f(x):x +4x* —13x° +3x7 +12x
f(x):x +5x% —13x +27x% +36x
f(x):x —10x° +9x

Find the zeros of the function below algebraically, if any exist.

A)
B)
0
D)
E)

1 and 2

—4 and 1

—4 and 2

-4, -1, 1, and 4
—4, -2, 2, and 4

f(x)=x"-9x"+8

Identify any horizontal and vertical asymptotes of the function below.

A)
B)
0
D)
E)

vertical asymptotes:
vertical asymptotes:
vertical asymptotes:
vertical asymptotes:
vertical asymptotes:

2x—-8
f(x)= 6
x=-2 and x =2; horizontal asymptotes: y=-—6 and y=6
x=-2 and x =2; horizontal asymptotes: none
x=-6 and x = 6; horizontal asymptotes: none
none; horizontal asymptotes: y=-2 and y=2
x=-6 and x = 6; horizontal asymptotes: y=-2 and y=2
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17. Find all the rational zeros of the function f(x)=-2x" —11x*—19x’ —17x* —=17x—6.
A1

x=—,-3,-1
2
B
) x:—g,l, 2
C
) x:—l,g,—Z
22
D) 13
X=——,—
22
E
) X = 1,—3, 2

18. Find real numbers a and b such that the equation a+bi =-10+10i is true.
A) a=10,b=-10
B) a=-10,b=-10
C) a=10,06=10
D) a=-10,b=10
E) a=-20,6=0

19. Use long division to divide.
(x3 +3x° +x+3)+(x+3)

A) x*+3

B) xP+6x+17-— >3
x+3

© x> +6x+19+ 48
X+

D) x*+6x+17

E) x*+1

20. Find two positive real numbers whose product is a maximum and whose sum is 146.

A 71,75
B) 73,73
C) 78, 68
D) 82,64
E) 61,85
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Answer Key

1. C
2. E
3. C
4. D
5.D
6. D
7. D
8. C
9. B
10. D
11. A
12. C
13. A
14. E
15. A
16. D
17. E
18. D
19. E

B

N
3
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Name: Date:

1. Describe the right-hand and the left-hand behavior of the graph of
4 3 2
t(x)=—=|x +5x" +8x+1).
(0= )

A) Because the degree is odd and the leading coefficient is positive, the graph falls to
the left and falls to the right.

B) Because the degree is odd and the leading coefficient is negative, the graph rises to
the left and falls to the right.

C) Because the degree is odd and the leading coefficient is negative, the graph falls to
the left and rises to the right.

D) Because the degree is odd and the leading coefficient is positive, the graph rises to
the left and rises to the right.

E) Because the degree is even and the leading coefficient is negative, the graph rises
to the left and falls to the right.

If x= % is a root of 25x° —70x” +44x —8 =0, use synthetic division to factor the

polynomial completely and list all real solutions of the equation.

A) (5-2)(5v+2)(v-2); x=2,-2,2

B) (5x+2)"(x-2); x=—-2,2
©) (5x2)(x2)2,x:%,2
D) (5x+2)(x—2)2,x:—§,2
E) (5x—2)2(x—2),x=§,2

3. Simplify (3-6i )2 —-(3+6i )2 and write the answer in standard form.

A) 0

B) -72i
C) 18-72i
D) 18+72i
E) 6-24i
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4. +
Determine the domain of f(x) = bx+6

x*—6x

A) all real numbers except x=—1, x=0, and x=6
B) all real numbers except x=0 and x =6

C) all real numbers except x =—6 and x =—1

D) all real numbers except x =6
E) all real numbers

5. Suppose the IQ scores (3, rounded to the nearest 10) for a group of people are
summarized in the table below. Use the regression feature of a graphing utility to find a

quadratic function of the form y = ax® +bx+c for the data.

IQ Score | Number of People

y X

70 50

80 76

90 89
100 93
110 74
120 53
130 16

A)  y=-0.04x>+15.08x—411.58
B)  y=-0.06x"+12.06x—484.21
C)  y=-0.08x*+10.98x—508.43
D)  y=-0.07x+13.63x—460

E) 3y =-0.09x"+8.56x—556.85

6. Simplify /" below and find any vertical asymptotes of /.

x> =25
4 (x) - x+5
A)  f(x)=x+5, x#5; vertical asymptotes: none
B) f (x) =x—-5, x#-5; vertical asymptotes: none
C)  f(x)=x-5, x#5; vertical asymptotes: none
D) f(x) =x+5, x#-5; vertical asymptotes: x =—5
E) f(x) =x-5, x#35; vertical asymptotes: x =5
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7. Find the quadratic function f whose graph intersects the x-axis at (2,0) and (3,0) and
the y-axis at (0,-18).

A)
B)
0
D)
E)

f(x)=3x2 +3x+9
f(x):—3x2 +15x—-18
f(x):—3x2 —-3x+6
f(x)=3x2 —-3x-18
f(x):3x2 —15x-18

8. Using the factors (—5x+2) and (x —1), find the remaining factor(s) of

f(x)=10x" +31x° —84x” +53x — 10 and write the polynomial in fully factored form.

A)
B)
0
D)
E)

A)
B)
0)
D)

E)

4+3
Simplif
implify "

f(x):(—Sx+2)(—5x+2)(2x—1)(x—1)
f(x)=(-5x+2)(-x=5)(2x-1)(x-1)
f0)=(-5x+2)" (2x - 1)(x+1)
f(x)=(-5x+2)(-x+ ) (x+1)
f(x)=(-5x+2)" (x-1)

i . .
- and write the answer in standard form.
i

26 T .

29 29
% 7,
29 29
2,7,
29 29
7 26
I b
29 29
726,
29 29
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10.

11.

12.

13.

Write the complex conjugate of the complex number —5 — V101

A) 5-10i

B) _5_-10i
C) 5-4J-10i
D) 5+.410i

E) 54410i
. 4x—-6 . .
Determine the value that f(x) =— approaches as x increases and decreases in
x —

magnitude without bound.

A) 8
B) 6
C) 4
D) 2
E) 0

Find all real zeros of the polynomial f(x)=x"+13x’ +40x” and determine the

mutiplicity of each.

A) x=0, multiplicity 2; x =-8, multiplicity 1; x = -5, multiplicity 1

B) x =8, multiplicity 2; x =5, multiplicity 2

C) x=0, multiplicity 2; x =8, multiplicity 1; x =5, multiplicity 1

D) x=-8, multiplicity 2; x =-5, multiplicity 2

E) x=0, multiplicity 1; x =8, multiplicity 1; x = -8, multiplicity 1; x =5,
multiplicity 1

Given 3+ i is a root, determine all other roots of f(x)=x"—10x +42x> —88x +80.
A) x=3+i,242i,2-i

B) x=3-i,2+i

C) x=3—1i,2-2i 2+i

D) x=3-i,-2+2i

E) x=3-i 2+2i
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14. 2
Determine the zeros (if any) of the rational function f(x)= x_29 .
x R
A) x=2
B) 3 3
X=—,Xx=——
2 2
C) x=-9,x=9
D) x=-3,x=3
E) no zeros
15. . . . . x -1
Determine the zeros (if any) of the rational function g(x)= e
X
A) x=-1,x=1
B) x=1

O x:—\/g,x:x/g,le
D) x=—\/§,x=\/§,x=—1,x=l

E) no zeros
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16. Match the equation with its graph.
' —17x" +16

20

Jx)=-
A)

B)

©)
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D)

E)

17.
! Determine the zeros (if any) of the rational function g(x)=7+— et
X
A) x==7,x=7
B) x=-3
C) 3 3
X=——,Xx=—=
7 7

D) x=-7,x=7
E) no zeros

18. Find all zeros of the function f(x)=(x+6)(x+3i)(x—3i).
A) x=6,—3i,3i
B) x=-6,3i
C) x=-6,-3,3
D) x=-6,—3i,3i
E) x=-6
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19. Find the zeros of the function below algebraically, if any exist.

f(x)=2x"+10x" +12
A) —\/3, —\/5, \/5, and \/g
B) —\/3, 0, and \/5
C) —3 and 3
D) /2 and V2

E) No zeros exist.

. +5i
20 Simplify 2 3 .51 and write the answer in standard form.
i
A) 5 21
3 3
B) 5_2i
3 3
C) 5 2i
4=
3 3
D) 2 5i
4
3 3
E) 2 5i
o4z
3 3
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Answer Key

—_
0o

1. B
2. E
3. B
4. B
5. B
6. B
7. B
8. B
9. C
10. D
11. E
12. A
13. E
14. D
15. B
16. E
17. E

D

E

B

N
3
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Name: Date:

1. Find two positive real numbers whose product is a maximum and whose sum is 146.

A) 71,75
B) 73,73
C) 78, 68
D) 82,64
E) 61,85

2. Write the complex conjugate of the following complex number and then multiply the
number by the complex conjugate. Write the result in standard form.

1++4/-20
A) 1-20i; 19
B) 1-5V2i; 21
C) —1-25i; 21
D) _1-245i; 19
E) 1-2J5i; 21

3. Use synthetic division to divide.
(2x3 —5x —22x — 15)+(x -5)

A) 2x*-3x-5
B) 2x*+5x+3
O 2x*-2x-15
D) 2x*-7x+6
E) 2x*+5x+2
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4. Sketch the graph of the rational function below.

A)
5.0

245

¥
TTTTTTTTT]

a 24 &L

[TTTTTTHA
S0 25

=N

B)

&)

¥
TTTTTTTT]

a 24 &L

T

[TTTTTTH
S0 25

R
iy
IEEEEEN =1

O
=
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D)

m
=

rJ
iy]
Lt

T }:'-

[TTTT TR RA T T T TTT1T]
A0 245 o 2.5 aC

2.4

50—

E)
5.0

5. Use long division to divide.
(207 +11x+12) +(x+4)

A

) 2x+19+ 88
x+4

B) 2x+3

© 2x+19+ 22
x+4

D) 2x+22

E) —-2x-3
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6. Sketch the graph of the quadratic function below.

h(x):—x2 —4x-1

A)
5.0
7
1 ¥
TTTTTTTTT]
5.0 25 &L
5.0
B)
5.0
7
25
[TTTT TR B g T T T7TTTT]
50 25 @m0 25 &L
©)
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D)

M
_
L

!\_'l
[y}
Lirilin

¥
TTTT T 77T

a 245 &L

i

[TTTTTTH
A0 245

ra
iy]
RN =1

m
-~

G2

rJ
i

¥
TTTTTTTTT]

a 24 &L

T

[TTTTTTH
S0 25

R
in

NN =1

r
=

7. If x=4 isaroot of x’ +5x° —16x —80 =0, use synthetic division to factor the
polynomial completely and list all real solutions of the equation.

A) (x=5)(x—4)(x+4); x=5,4,-4
B) (x+5)(x—4)(x+4); x=-5,4,-4
®) (x+5)(x—4)2;x=—5,4
D) (x+5)(x—4); x=-5,4
E) (x+5)(x-5)(x+4); x=-5,5, -4
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Simplify 7_1_51 and write the answer in standard form.
A 5
7 7
B 5.1
7 7
O 5 i
77
D) 1 si
77
E) 1 5i
7 7

9. Find all the rational zeros of the function f(x)=3x"—16x> —59x +400x — 400.

A)

B)
®)

D)

E)

x=—4,5,—5,—§
4
x=3,-20,5
x=4,5, 5,i
3
x:_iaéaia _5
533
x=3,202,2
33

10. Use long division to divide.

A)
B)
®)
D)
E)

(x3 +27)+(x+3)
x> —3x+9
x> =9
x*+3x-9
x> +9
3

x2—9+
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11. Find all real zeros of the polynomial f(x)=x’ +3x* —49x —147 and determine the
mutiplicity of each.
A) x=7,multiplicity 2; x =-3, multiplicity 1
B) x=7,multiplicity 1; x =-7, multiplicity 1; x = -3, multiplicity 1
C) x=-3, multiplicity 2; x =7, multiplicity 1
D) x=-7, multiplicity 1; x =3, multiplicity 1; x = -3, multiplicity 1
E) x=-3, multiplicity 3

12. Use long division to divide.
(x3 +4x—1)+(x+2)

A
) x*—2x+8— 17
x+2
B) x2+2x+8— 15
x+2
C) x2+2_ 3
x+2
D
) x* =2+ 3
x+2
E) x*+2x -8+ 17
x+2

13. Find real numbers a and b such that the equation a+bi=10-121i is true.
A) a=-10,b=12
B) a=10,b=12
C) a=-10,b=-12
D) a=10,b=-12
E) a=22,b=-2

14. Determine the x-intercept(s) of the quadratic function f(x) = x* —10x +26.
A) (0,0),(4,0)
B) (5,0),(10,0)
) (7,0),(2,0)
D) (0,0),(2,0)

E) no x-intercept(s)
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Chapter 2: Polynomial and Rational Functions

3x+3

x*—3x

A) all real numbers except x=—1, x=0, and x=3
B) all real numbers except x =0 and x =3

" Determine the domain of f(x) =

C) all real numbers except x =-3 and x =—1

D) all real numbers except x =3
E) all real numbers

16. Perform the following operation and write the result in standard form.

9i 2
9+i 9-i
A 9 8,
40 80
B) 27 83 .
—

10 10

c 1 9.
— i

41 82

D) 27 83.
— i

82 82

B 27,83,
8 8
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17. The interest rates that banks charge to borrow money fluctuate with the economy. The
interest rate charged by a bank in a certain country is given in the table below. Let ¢
represent the year, with ¢ = 0 corresponding to 1986. Use the regression feature of a

graphing utility to find a quadratic model of the form y = at’ + bt +c for the data.

Year Percent
t y
1986 12.1
1988 10.1
1990 6.8
1992 6.6
1994 8.6
1996 12.0

A)  y=-2237+12.61t+0.22
B)  y=12.61>+0.22r-2.23
O y=022"-223¢t+12.61
D)  y=0.17*-2.69t+10.59
E)  y=0261"-1.8t+14.37
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18. Which of the following is the graph of the given equation?
2-x
Jfx)=
A)

x+3

B)
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C)

% e
5 10
D)
X
—t—t—»
4 6 8 10

E)

L.
[}
L]
I
1
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i
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11
19. Simplify (\/Z ) and write the answer in standard form.

A) 3242
B) _322i
C) 102442
D) 32

E) The expression cannot be simplified.

20. Determine whether the scatter plot could best be modeled by a linear model, a quadratic
model, or neither.

A) linear model
B) quadratic model
C) neither
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Answer Key

1. B
2. E
3. B
4. E
5. B
6. A
7. B
8. B
9. C
10. A
11. B
12. A
13. D
14. E
15. B
16. D
17. C
18. D
19. B

B

N
3
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Name: Date:

1. Use the regression feature of a graphing utility to find a quadratic model for the data

below.

X y

-2 9.8

-1 4.1
0 33
1 6.6
2 13.8
3 24.1
4 39.5

A)  y=191x*+1.06x+3.15
B)  y=181x*+1.02x+3.3
O y=221x*+0.92x+3.3
D) y=2.11x*+0.87x+3.65
E) 5y =2.01x*+097x+3.44

2. Find a fifth degree polynomial function of the lowest degree that has the zeros below
and whose leading coefficient is one.

-4, -1,0,1, 4
A) f(x) ¥ +4x* —13x° +27x° +36x
B) f(x):x +4x* —13x* —27x% +36x
C) f(x):x +5x* —19x° —16x” +48x
D) f(x):x +7x* —13x° —x* +12x
E) f(x):x —17x° +16x
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3. The interest rates that banks charge to borrow money fluctuate with the economy. The
interest rate charged by a bank in a certain country is given in the table below. Let ¢
represent the year, with # = 0 corresponding to 1986. Use the regression feature of a

graphing utility to find a quadratic model of the form y = at’ + bt +c for the data.

Year Percent
t y
1986 12.8
1988 10.0
1990 6.9
1992 5.7
1994 8.6
1996 12.7

A)  y=-27"+13.35t+0.26
B)  y=13.35"+0.26r-2.7
C) y=026:"-2.7t+13.35
D) y=0212-3261+11.22
E)  y=0.32"-2.18:+15.22

4. Find all real zeros of the polynomial f(x)=x"+8x’ +12x” and determine the
mutiplicity of each.
A) x =0, multiplicity 2; x =-2, multiplicity 1; x = -6, multiplicity 1
B) x =2, multiplicity 2; x =6, multiplicity 2
C) x=0, multiplicity 2; x =2, multiplicity 1; x =6, multiplicity 1
D) x=-2, multiplicity 2; x =—6, multiplicity 2
E) x=0, multiplicity 1; x =2, multiplicity 1; x =-2, multiplicity 1; x =6,
multiplicity 1
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5. Which of the given graphs is the graph of the polynomial function below?

h(x) =x +%x3 %x

¥
Graph 1 : T T
50 25 o |25 sC
2.5
5.0
5.0
ml
b 5
in Nl : }{
Graph 2 : [TTTT T TREET T I T T 71T
50 25 Yoo Y25 sC
2.5
5.0
5.0
mli
25
. L
Graph 3 : =
5.0 g0 25 AL
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S0
¥
. ¥
Graph 4 : iy
50 24 ajd 25 ol
25—
5.0
505
J¥
25—
Graph 5 : :‘F'J'H—rrrr}v{—\
5.0 ajd 25 &L
A) Graph 1
B) Graph4
C) Graph3
D) Graph5
E) Graph2

6. Determine the x-intercept(s) of the quadratic function f(x) = x* —12x+37.
A)  (1,0),(9,0)
B) (6,0),(15,0)
C©) (8,0),(3,0)
D) (1,0),(3,0)
E) no x-intercept(s)
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7. Find a polynomial function with following characteristics.

Degree: 4
Zero: 4, multiplicity: 2
Zero: -3, multiplicity: 2
Falls to the left,
Falls to the right
Absolute value of the leading coefficient is one

A)  y=x'+x>-23x"+24x-12
B) y=—x'+x'-48x"+9

C) y=x*—6x—18x+25x+48
D) y=—x"+2x’+23x" —24x 144
E)  y=—x"+2x’-24x-36

8. Use synthetic division to divide.
(= 75x+250)+(x—5)
A) X +5x-50
B) x*-5x-75
C) x*+10x+25
D) x*+15x+50
E) x> +25x-10

9. Find the zeros of the function below algebraically, if any exist.

f(x)=x"+8x>+15
A) —\/g, —\/g, «/5, and /5
B) —\/3, 0, and \/§
C) —3and3
D) _J5 and V5

E) No zeros exist.

Page 114

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

10. A polynomial function /" has degree 3, the zeros below, and a solution point of
f (l) =-96. Write f in completely factored form.

11.

12.

A)
B)
0
D)
E)

-2, 3+4i
f(x)=(x+3)(x+2—4i)(x+2+4i)
f(x)=—(x+2)(x—4-3i)(x—4+3i)
f(x)=(x+2)(x—4-3i)(x—4+3i)
f(x)=—(x+2)(x+3—4i)(x+3+4i)
f(x):(x+2)(x+3—4i)(x+3+4i)

Describe the right-hand and the left-hand behavior of the graph of ¢(x)=7x" +x’ +7.

A)
B)
0
D)

E)

Because the degree is odd and the leading coefficient is positive, the graph falls to
the left and falls to the right.

Because the degree is odd and the leading coefficient is positive, the graph rises to
the left and falls to the right.

Because the degree is odd and the leading coefficient is positive, the graph falls to
the left and rises to the right.

Because the degree is odd and the leading coefficient is positive, the graph rises to
the left and rises to the right.

Because the degree is even and the leading coefficient is positive, the graph rises to
the left and rises to the right.

Find the zeros of the function below algebraically, if any exist.

A)
B)
0
D)
E)

f(x) =x" —9x’ +27x* - 243
-2 and 2
—4 and 2
—4 and 4
-3 and 4
-3 and 3
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Chapter 2: Polynomial and Rational Functions

" Determine the vertex of the graph of the quadratic function f(x)=x" —x +%.

A)

B)

&)

D)

E)

12)
272

14. Write the standard form of the equation of the parabola that has a vertex at (3, 8) and

passes through the point (5,-2).

A)
B)
&)
D)

E)

f(x)= —%(x ~3)"+5
f(x)=—§(x—3)2 +8
f(x)= —?(x +3)"+8
f(x)= %(x ~8) -2

f(x)= g(x ~8) -5

15. Find two positive real numbers whose product is a maximum and whose sum is 116.

A)
B)
&)
D)
E)

56, 60
58, 58
63, 53
67, 49
46, 70
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2
2+7

" Determine the zeros (if any) of the rational function g(x)=7+

A) x==7,x=\7

B) x=-2

0) 2 2
X=—=,x==

7 7
D) x=-7,x=7
E) no zeros

Determine the domain of the function f(x)= % .
X

A) Domain: all real numbers except x =—4 and 3

B) Domain: all real numbers except x =—-16
C) Domain: all real numbers except x =—4 and —3

D) Domain: all real numbers except x =4 and 3
E) Domain: all real numbers

18. ‘Write the complex conjugate of the complex number 3 — V2i.
A 3-\2i
B) 3-J-2i
O 3-J2i
D) 3+42i
E)  _3442i
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19. Match the equation with its graph.

flx)=x"+2x-3

A)
4
X
-4
B)
4
X
AT S WV S
4f 2 4
2
-4
0
4
2
X
: -
4
D)
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E)

A ) =] x+(6+6 _:x2+(—5+\/g)x— 6-6)|-5

6—6)|+5

B fo)=|x+(6+

) (6-+)

o (6446) [ "+ (<546 )r(6- o)
©) f(x)=:x—(6+\/g)::x2+(—5+\/E)x—(6—\/g):+5
D) f(x)::x—(6+\/g):x2+(—5+\/€)x—(6—\/g):—5
E) f(x)=_x+(6+\/g)__xz—(—5+«/g)x—(6—\/g)_—5
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Answer Key

—_
0o

1. E
2. E
3. C
4. A
5.C
6. E
7. D
8. A
9. E
10. D
11. C
12. E
13. E
14. B
15. B
16. E
17. E

D

E

D

N
3

Page 120

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.
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Name: Date:

1. Find all the rational zeros of the function f(x)=2x"—9x’ —41x* +225x —225.
A) 2

x=-3,5,-5,——
3
B) x=2,-15,5
©) x=3,5, 5,2
2
D) 35 3
X=—=, =5 7> _5
52 2
RN
22

2. Using the factors (x+4) and (x+3), find the remaining factor(s) of

f(x)=x"+6x" +5x—12 and write the polynomial in fully factored form.

A fx)=(x+4)(x+3)(x-1)

)
B) f(x)= ()c+4)()c+3)2
9] (x):(x+4)(x+3)(x+l)
D) f(x):(x+4) (x+3)
E) (x):(x+4)(x+3)(x+3)

3. Find the quadratic function f whose graph intersects the x-axis at (1,0) and (4,0) and
the y-axis at (0,4).
A) f(x)z—x2—3x—4
B /()
9 f(x):x2+3x+4
D) 7 (x)
B) 7/ (x)
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Chapter 2: Polynomial and Rational Functions

4. Sketch the graph of the rational function below.

2
x“+1
xX)=
fx) =
A)
[ ] }:'-
[TTTTTTER I TITTI]TTT7T]
£0 25 @0 25 AL
2.5
5.0
B)
)
50—
Iy
25
ﬁﬂ_ }:'-
[TTTTTTE RN TTT]TTTT]
50 25 @MOMN 25 AC
2.5
5.0
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D)
5.0
Iy
25—
[TTTT T TR TR T T 11T
50 25 Yo \25 5L
25
A0
E)
5.0
m| i
25—
[TTTTTTHE T 71T
£0 25 @0 25 &L

A0

5. Find all zeros of the function f(x)= x (x—2)(x3 —216).
A) x=2,216
B) x=0,-2,-6
C) x=0,2,6,-3-3v3i,-3+33i
D) x=-2,-216
E) x=0,2,6

9
6. Simplify (\/—_3 ) and write the answer in standard form.
A)  _813i
B) g813i
C) 65613i
D) 3813

E) The expression cannot be simplified.
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Chapter 2: Polynomial and Rational Functions

7. Write the complex conjugate of the following complex number and then multiply the
number by the complex conjugate. Write the result in standard form.

2+-27

A) 2-27i; 25
B) 2-33i; 31
C) —2-3y3i; 31
D) 2-3J3i; 25
E) 2-3J3i; 31

8. Determine the x-intercept(s) of the quadratic function f'(x) = x> +6x+10.
A) (-8,0),(1,0)
B) (-3,0),(7,0)
C©) (-1,0),(-6,0)
D) (-8,0),(-6,0)

E) no x-intercept(s)
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

9. 2
Compare the graph of p(x)= {—%(x + 9)} —9 with p(x)=x>.
A) 1 2
p(x)= {—g(x + 9)} —9 shifts right 9 units, shifts downward 9 units, and shrinks
1
by a factor of 5
B) 1 2
p(x)= [—g(x + 9)} —9 shifts right 81 units, shifts upward 9 units, and shrinks
1
by a factor of %
0) 1 2
p(x)= {_E(X + 9)} —9 shifts left 9 units, shifts downward 9 units, and shrinks
1
by a factor of I
D) 1 2
p(x)= {—g(x + 9)} —9 shifts right 9 units, shifts upward 9 units, and shrinks by
1
a factor of —.
9
E)

2
p(x)= [—%(x + 9)} —9 shifts left 81 units, shifts upward 9 units, and shrinks by

a factor of —% .

10. Find a polynomial function of the lowest degree with real coefficients that has the zeros
below and whose leading coefficient is one.

0, 2, 4-i
A)  f(x)=x"-34x" +32x> —10x
B)  f(x)=x"-10x’+33x* —34x
O f(x)=x"+32x"—10x" —34x
D) f(x) =x"—10x’ —34x” +32x
E)  f(x)=x"+32x—34x" —10x
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Chapter 2: Polynomial and Rational Functions

11. If x=—1isaroot of x’ +2x> —x—2 =0, use synthetic division to factor the
polynomial completely and list all real solutions of the equation.

A (x-2)(x+1)(x-1); x=2,-1,1
B) (x+2)(x+1)(x-1); x=-2,-1,1
O (x+2)(x+1)"; x=-2, -1
D) (x+2)(x+1); x==2, -1
E) (x+2)(x-2)(x-1); x=-2,2,1

12. Determine the vertex of the graph of the quadratic function f(x)=x>+5.
A) (o —5)

13. Find all real zeros of the polynomial f(x)=x*—80x”> +1024 and determine the
mutiplicity of each.
A) x=064, multiplicity 2; x =16, multiplicity 2
B) x =8, multiplicity 2; x =4, multiplicity 2
C) x=064, multiplicity 2; x =4, multiplicity 1
D) x=-8, multiplicity 2; x =—4, multiplicity 2
E) x=8, multiplicity 1; x =-8, multiplicity 1; x =4, multiplicity 1; x =4,
multiplicity 1

14.
Determine the zeros (if any) of the rational function g(x)=5+ 22+ 5
X

A) x==5,x=+5

B) x=-2
O 2 2

D) x=-5x=5
E) no zeros
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

15. Use the regression feature of a graphing utility to find a quadratic model for the data

below.

X y

-2 -7.3

-1 -2
0 -1
1 —4.8
2 -11.4
3 -22.8
4 -37.8

A) y=-191x"-121x-1.57
B) y=-181x*-1.15x-1.42
O y=—221x"-1.04x-1
D) y=-211x*-0.99x-1.07
E) y=-20Ix"-1.1x-1.28
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Chapter 2: Polynomial and Rational Functions

16. Which of the following is the graph of the given equation?
2-x
Jfx)=
A)

x+3

B)
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0

% e
5 10
D)
X
—t—t—»
4 6 8 10

E)

L.
[}
L]
I
1
)
i
]
ko
]
o]
oo
.
¥=
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Chapter 2: Polynomial and Rational Functions

i ) .
and write the answer in standard form.

17.
! Simplify

5i

A) 2 i
5 5
By 2 i
55
O 2.
5 5

D) 1 2i
5 5
E) 1 2
55

18. Use long division to divide.
(6x” —20x +6)+(x-3)

A) 6x—38+ 120
x_

B) 6x-2

© 6x —38+ 40
x—3

D) 6x-40

E) —6x+2
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19. Compare the graph of s(x) = S(x — 5)2 +9 with s(x)=x".

20.

A)

B)

0

D)

E)

s(x)=5(x— 5)2 +9 shifts right 5 units, shifts downward 9 units, and shrinks by a
factor of l
5

s(x)=5(x— 5)2 +9 shifts right 5 units, shifts upward 9 units, and stretches by a
factor of 5.

s(x)=5(x- 5)2 +9 shifts left 5 units, shifts downward 9 units, and stretches by a
factor of 5.

s(x)=5 (x — 5)2 +9 shifts right 5 units, shifts upward 9 units, and shrinks by a

factor of l
5

s(x)=5 (x — 5)2 + 9 shifts left 5 units, shifts upward 9 units, and stretches by a
factor of 5.

Find the zeros of the function below algebraically, if any exist.

A)
B)
0
D)
E)

f(x)=x°"+28x"+27

-3 and -1
-2 and -1
-3 and 2

-2, =1, 1, and 2
-3, -2, 2, and 3
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Answer Key

—_
0o

1. C
2. A
3. B
4. E
5.C
6. B
7. E
8. E
9. C
10. B
11. B
12. D
13. E
14. E
15. E
16. D
17. B

B

B

A

N
3

Page 132

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:
C Sx+4 . . .
Given f(x)= e rar Determine the domain of f(x) and find any vertical
X
asymptotes.
A)

domain: all real numbers except x = —%

vertical asymptote: x =0

B) . 4
domain: all real numbers except x =0 and x = 3

vertical asymptote: x=0
C) domain: all real numbers

4
vertical asymptotes: x =0 and x = ——

D
) domain: all real numbers except x =0 and x = %

vertical asymptote: x =0

E
) domain: all real numbers except x :§
. 4
vertical asymptotes: x =0 and x = -3
2. 3x-5

Determine the value that f(x) = approaches as x increases and decreases in

magnitude without bound.

A) 6
B) 5
C) 4
D) 3
E) 2
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3. Determine the x-intercept(s) of the quadratic function f(x) = x* —15x +56.

A)
B)
S
D)
E)

A)
B)
0)
D)

E)

2+
Simplif
mplity o

(8,0).(7.0)

(-4.0).(-8.0)
(-8.0).(-7.0)

(4.0).(8.0)

no x-intercept(s)

i . .
Y and write the answer in standard form.
i

12 1 .

29 29
2 1.

29 29
12 1 .
29 29
1 12,

—t—
29 29

5. Write the polynomial in completely factored form. (Hint: One factor is x* +1.)

A)
B)
&)
D)
E)

f(x):x4 +6x° +14x* +6x+13
(x+3—i)(x+3+i)
x—3)(x+3)(x—l—2i)(x—l+2i)

(x)=(

(x)=(
f(x):(x—l)(x+l)(x+3—2i)(x+3+2i)
(x)=( 3

(x)=(

=
I

[\
~
—

=

+

[\
~

i)(x—1-2i)(x—1+2i)
(x+3-2i)(x+3+2i)

=
I
=
|
=
=
+
—
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6. Use long division to divide.
(x* +5x" +36x +180)+(x +5)

A) ¥ +30

B) x> +10x + 44— 244
x+5

© x2+10x+86+110
x+5

D) x*+10x+44
E) x*+36

7. Find the quadratic function f whose graph intersects the x-axis at (—7, O) and (1, O) and
the y-axis at (0,-14).
A) f(x)=-2x"-16x-2

)
B)  f(x)=2x"+12x-14
O f(x)=2x"+16x-7
D) f(x)=-2x+16x-14
E)  f(x)=-2x"-12x-14
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Chapter 2: Polynomial and Rational Functions

8. Suppose the IQ scores (y, rounded to the nearest 10) for a group of people are
summarized in the table below. Use the regression feature of a graphing utility to find a

quadratic function of the form y = ax” +bx +c for the data.

IQ Score | Number of People

y X

70 53

80 72

90 93
100 90
110 78
120 47
130 16

A)  y=-0.04x* +14.93x —404.96
B)  y=-0.06x"+11.94x—476.43
C)  y=-0.08x"+10.87x—500.25
D)  y=-0.07x*+13.5x—452.61
E)  y=-0.09x" +8.48x —547.89
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9. Which of the following is the graph of the given equation?

B)
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©)

D)

E)
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10. Use the regression feature of a graphing utility to find a quadratic model for the data

below.

X y

-2 15.7

-1 35
0 2.7
1 -2.9
2 3.7
3 15.8
4 33.6

A)  y=2.89x*-3.35x-29
B) y=273x"-32x-2.75
O y=334x"-29x-27
D) y=3.19x"-2.74x-2.4
E)  y=3.04x"-3.05x-2.61
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11. Sketch the graph of the rational function below.

A)

M
_
11l

rJ
i

¥

T

[TTTTTTH
S0 25

o

iy
IEEEEEN =1

1]

B)

a 24 &L

¥

[TTTT TR
S0 25

&)

m
=

rJ
i

1o

TTTTTTTTT]
0 2.5 5C

¥

[TTTT7TH
S0 25
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50

D)

m ¥
TTATT]TTTT]
2.5 aC

E)

12.

v
V-2
)
s
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13. Find a polynomial function of the lowest degree with real coefficients that has the zeros
below and whose leading coefficient is one.

0, -3, 1+3i
A) f(x) =x"+30x" —5x" +x
B) f(x):x4+x3+4x2+30x
9] f(x):x4—5x3+x2+30x
D) f(x)=x4+x3+30x2—5x
E) f(x):x4—5x3+30x2+x

14. Simplify (—4+i)(4—5i) and write the answer in standard form.

A) 16+24i

B) —11-24;
C) -16+24i
D) -16-21i
E) —11+24i

15. _
Write the standard form of the equation of the parabola that has a vertex at (?Z,éj and

passes through the point (3,—4).

A 2
) reo=-T(x2) 4

3 9
B 2
o
C 2
: f(x)= —%(x—i—%) +é
" o=
e
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6.
Determine the vertex of the graph of the quadratic function f(x)=x>+5x+ 2749 .
A (s
272
B
) (52 )
4
O (529
27 4
D) (521
4’ 4
E _
) (=5 ’lj
2

17. Use synthetic division to divide.
(6+5x" +23x+22x% )+ (x +3)

A) 5x* +8x+3
B) 5x*+17x+10
C) 5x*+5x+6
D) sx*+7x+2
E) 5x*+7x+5

18. Find the zeros of the function below algebraically, if any exist.

1., 27

f@)= & 5
A) -3, -1, 1,and 3
B) -3 and 3
C) -6and6
D) -6, -1, 1,and 6
E) No zeros exist.
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19. Find real numbers a and b such that the equation a+bi =4 —9i is true.
A) a=-4,b=9
B) a=4,b=9
C) a=-4b=-9
D) a=4,b=-9
E) a=13,b=-5

20. Determine the vertex of the graph of the quadratic function f(x)=x>+2.

A (0,-2)
B) (2,0)
O (2,2)
D) (0,2)
E) (-2,0)
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Answer Key

1. B
2. D
3. A
4. C
5. E
6. E
7. B
8. B
9. D
10. E
11. E
12. C
13. B
14. E
15. C
16. E
17. D
18. B
19. D

D

N
3
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Chapter 3: Exponential and Logarithmic Functions

Name: Date:

1. Use the regression feature of a graphing utility to find a logarithmic model
y=a+blnx for the data.

(1,3), (2, 4), (3,4.5), (4, 5), (5, 5.1), (6, 5.2), (7, 5.5)
A) y=3.030+1.470Inx
B) 3=3.022+1.758Inx
C) y=3.115+0.842Inx
D) y=3.083+1.257Inx
E) y=3.167+0.555Inx

2.

Rewrite the logarithmic equation log, % =—2 in exponential form.

A) 4l6_ 5

B) 41/16 _ 5

O 42_1

16

D) -2

(Lj 4
16
E)y ,2__1
16

3. Evaluate the logarithm log;,3 0.113 using the change of base formula. Round to 3
decimal places.

A) -2.180
B) 2.395
C) 0.504
D) 1.985
E) -0.947
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4. Solve the equation below algebraically. Round your result to three decimal places.

3+?x:0
X

A) -1.876

B) 1.061

C) -1.390

D) -2.512

E) 0.050

5. A sample contains 60 grams of carbon (14C ) "“C has a half-life of 5715 years. How

much *C remains after 1900 years? Round your answer to three decimal places.
A) 40.052 grams
B) 47.651 grams
C) 33.913 grams
D) 19.948 grams
E) 32.913 grams
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6. Match the function y =2e * with its graph.

m
=

hJ
i

Chapter 3: Exponential and Logarithmic Functions

¥

Graph I: TTTTTTEE

£0 25

r

TTTTTTTTT]
0 25 a.C

Ll =

.
a.

=

Graph II:

Graph III:

o
(]
g}
, ]
ra
m
Ll =

im i
[ I
|

rJ
i

25 &L

||mﬁﬁﬁ:‘

A0 25

Graph IV:

1 =

TTTTTTTTT]
0 24 &L
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1
[

Graph V: .
5.0 25 aja 25 &L
2.5
5.0
A) Graph Il
B) GraphIV
C) Graph III
D) GraphV
E) Graphl

7. Use the properties of logarithms to expand the expression as a sum, difference, and/or
constant multiple of logarithms. (Assume all variables are positive.)

n—
Ix° =2
A) lnx+§ln(x—2)
B) —%1nx+ln(—2)
©) —%1nx—ln(—2)
D) 1nx—§1n(x—2)
E) 1
lnx—gln(x5 —2)
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8. What is the value of the function f(x)= 3.8¢1% atx=2.5? Round to 3 decimal

places.

A) 0.848
B) 0.089
C) 10.329
D) -38.736
E) 0.001

9. Solve for x: e*(8—e*)=16. Round to 3 decimal places.

A) 3.079
B) 2.079
C) 1.386
D) 2980.958

E) no solution

10. Solve the equation below algebraically.

2x%e™ —16xe* =0

A) -8and 4
B) 4and5
C) —-8and>5
D) Oand5
E) —8and0

11.
Determine which x-value below is a solution of the equation log, (% xj =3.

x:ﬂ, x:@’ x:&’ x:21, x=15
125 5 5
A) 21
X=—
125
B) 1029
X=—
5
) 189
X=—
5
D) x=21
E) x=15
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12. Find the exact value of Ine>>° —Ine without using a calculator.
A) 1.25
B) 5
C) 2
D) 3
E) 25
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13. Identify the graph that represents the function.

I WO L.
y=5e 2(x-1)
A)
A
Gt
51
41
31
al
T k]
g -
32 a0 1 2 3
B)
32 40 1 2 3
0)
A
Gt
51
41
31
al
1
A
0
32 a0
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D)

L

E)

14. Identify the vertical asymptote of the function f(x)=2+log(x+3).

A) x=0
B) x=-2
C) x=-3
D) x=3

E) The function has no vertical asymptote.
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Chapter 3: Exponential and Logarithmic Functions

I5. Find the exact value of logg 64 without using a calculator.
A) o4
3
B) 3
64
C) 16
3
D) 2
3
E) -1

16. Determine whether the scatter plot below could best be modeled by a linear model, a
quadratic model, an exponential model, a logarithmic model, or a logistic model.

A) alinear model

B) a quadratic model

C) alogistic model

D) an exponential model
E) alogarithmic model

17. Identify the x-intercept of the function y =3+logy x.

A) 64
B) 1

64
C) -3
D) 12

E) The function has no x-intercept.
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18.
8 Match the function y =

e with its graph.
+e

5.0

257
¥
TTTTTTTT]

20 25 0o 25 AL

{

Graph I:

.

A0 25 O

2.5

-5.0—
5.0

2.5

¥
Graph II: rrrrrrr&'ﬁ:#‘!‘rrﬂ'}!{'\
o 25 &L
y
¥

Graph III: BEREEEREEEREEEEEEE

50 25 @0 25 &L
2.5

50
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.

i

Graph IV:
50 25 @Oo 25 5L
25
50
5.0
1y
2.5

TN
Graph V: m@ﬁzw

£0 25 00 25 5L

-2.5]
-5.0—
A) Graph V
B) GraphII
C) Graphl
D) Graph III
E) GraphIV

19. Solve the equation f(x)=g(x) algebraically.

f x):lne“’9
g(x) =x-5
A) 0
B) -1
Cc) 2
D) 5
E) 1
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20. Solve the logarithmic equation below algebraically.

In(x—6)=In(x+6)—In(x-4)

A) —2and5
B) 2and9
C) 5and9
D) —2and9
E) 2and5
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Answer Key

XN R W=

e

N R N N
FOOEEONNATN AR HOWEHO OO

N
3
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Name: Date:

1. Find the exact value of the logarithm without using a calculator, if possible.

L

e
A) 2
B) 2
0 1
2
D) 1
2

E) not possible without using a calculator

2. Find the exact value of Ine'>? —In+/e without using a calculator.
A) 0.75
B) 3
O 1
D) 2
E) 1.5
3. What is the value of the function f(x)= 3.3¢713% at x = 2.5? Round to 3 decimal
places.
A) 0.545
B) 0.037
C) 6.645
D) —40.366
E) 0.000
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4. Solve the equation below algebraically. Round your result to three decimal places.

1+ 251n X _ o
X
A) 0.862
B) -0.821
C) 1.855
D) -1.217
E) 0.607
5. . 1 3 ) )
Determine whether or not x = g(e +1) is a solution to In(3x—-1)=-3.
A) yes
B) no

6. Solve Inx2 =3 for x.

A)
B) o3
0

D) _3/2 32

E) no solution

7. Solve the logarithmic equation below algebraically.

log, (2x+4)=log(5x+1)

A)
B)
0
D)
E)

—S LG
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8.

10.

Solve the logarithmic equation below algebraically. Round your result to three decimal
places.

1+2Inx=6
A) 8318
B) 10.682
C) 12.182
D) 15.377
E) 11.366

Evaluate the logarithm log;,3 0.211 using the change of base formula. Round to 3
decimal places.

A) -1.556
B) 1.709
C) 0.706
D) 1416
E) -0.676

Use the properties of logarithms to expand the expression as a sum, difference, and/or
constant multiple of logarithms. (Assume all variables are positive.)

ln\"ﬁ

A) llnz‘
6
B) lnt—l
6
C) Inr-6
D
) llnt
3
E) lnt—l
3
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11. Condense the expression below to the logarithm of a single quantity.

%log7 (z+5)
A) log, (i/;+5)
B) log, (\/:3 +5)
O log,Yz+5

D +
) 10g73(z 5)

E) log, +/(z +5)3

12. Find the exponential model y = ae”™ that fits the points shown in the table below. Round
parameters to the nearest thousandth.

A) y — 560,693):
B)  y=0.693¢>
0)) y=-5 o 0693x

D) y — 5670‘693)(
E)  y=0.693¢>

13. Solve the exponential equation below algebraically. Round your result to three decimal

places.
e +3¢" —18=0
A) 1.099
B) 0.214
C) 2.077
D) -0.188
E) 3.271
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14. Solve the exponential equation below algebraically. Round your result to three decimal

places.
500 _ 150
l+e*
A) 0.794
B) -1.483
C) -3.655
D) -3.796
E) -0.847
15. Simplify the expression below.
6+
A) 6+e
B) 6+x*
C) 6+In4
D) Inl10
E) 6+4Inx

16. The sales S (in thousands of units) of a cleaning solution after x hundred dollars is spent
on advertising are given by S = 20(1 —e" ) When $450 is spent on advertising, 2500

units are sold. Complete the model by solving for k£ and use the model to estimate the
number of units that will be sold if advertising expenditures are raised to $650. Round
your answer to the nearest unit.

A) 3508 units

B) 6401 units

C) 5508 units

D) 2483 units

E) 8787 units
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17. Identify the graph of the function.
1 X
fx)= [—

A)

\

EREESUREERE

B)

/

5432400 1 2345
24
54
44
54

®

1 -.‘h\“"‘-‘—l—
S4-3-2-400 12345
21
34

44
54

¥
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D) &

B L) B Ch

5432401 2343
2l
iCu
ir
54

E)

L

543200 1 23 45

8.
Evaluate the function f(x)=log, x at x :% without using a calculator.

A) 0
B) -1
C) 2
D) 2
E) 1

2

19. Approximate the solution of 9e* "3 218 to 3 decimal places. (You may use a graphing

utility.)
A) -0.803
B) 4.389
C) -2.699
D) 3.693
E) -2.307
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20. Find the domain of the function below.

£(x)=In itz
A) (—x,5)
B) (<)
O (-3,)
D) (5,)
B (=205
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Answer Key

1. C
2. C
3. B
4. E
5. A
6. D
7. E
8. C
9. D
10. A
11. E
12. A
13. A
14. E
15. B
16. A
17. B
18. B
19. E

E

N
3
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Name: Date:

1. Find the exact value of log, 12 —log, 3 without using a calculator.

A 1

2
B) 1
C) 3
D) 3

2
E) 4

2. Use the properties of logarithms to expand the expression as a sum, difference, and/or
constant multiple of logarithms. (Assume all variables are positive.)

ln{‘/;

A) llnt

B) lnt—l
4

C) Inr-4

D) llnt

2

E) lnt—l

2

3 Determine whether or not x =g is a solution to 3633 _ g1 .
A) yes
B) no
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4. Identify the graph of the function.
1-x

1
Jfx)= [—

~

A)

L) B n

/

-5-4 3.2 -0 1 4.5
2t
iCu
44
51

B)

L

543240012345

®
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E)

[ = r Ly = n

¥

St 23 4 5
24
3t
4
54

5. Use the properties of logarithms to expand the expression as a sum, difference, and/or
constant multiple of logarithms. (Assume all variables are positive.)

Yy

log, 5
A) 2log,y
B) y—log,2
) log, y—2
D) log,y

2
E) log, y—log,2
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6. Match the function y =2e * with its graph.

Graph I:

¥
TTTTTTTTT]

a 258 b.C

R}

Graph 1II: el
50 25

[
[y ]
NN =N

n
(]

m

=
L1
—

f-a
m
[ 1

ul

Graph I1I:

g

TTTTTTTTTT]
0 25 a.C

n

=

:

R

,
hJ
i

| =

O
(]

Page 171

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 3: Exponential and Logarithmic Functions

5.0
¥
25—
. x
Graph IV: (MTTTT TR T T T T 7T T
A0 25 ajo 248 aCc
2f-
5h-]
5.0
J¥
253
T b
Graph V: m‘ré—rrrrrrrm
a0 25 ajo 25 &L
25—
5.0
A) Graph III
B) Graph V
C) GraphlIV
D) Graphl
E) Graphll

7. Identify the x-intercept of the function f(x)=3In(x—4).

A) x=4
B) x=0
C) x=3
D) x=5

E) The function has no x-intercept.
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8. Determine whether the scatter plot below could best be modeled by a linear model, a
quadratic model, an exponential model, a logarithmic model, or a logistic model.

A)
B)
0
D)
E)

A)
B)
C)
D)
E)

a logistic model

an exponential model
a linear model

a logarithmic model
a quadratic model

-1
-2
-3

4
1
4

. 1 . .
Evaluate the function f(x)=log,x at x= 2 without using a calculator.

10. Solve the logarithmic equation below algebraically. Round your result to three decimal

places.

A) +£11.604
B) £14.688
C) =£15.639
D) +12.762
E) +11.934

1n(x2+6)=5
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11. Evaluate the logarithm log 126 using the change of base formula. Round to 3 decimal

places.

A) 4.836
B) 0.402
C) 2.485
D) 9411
E) 2.100

12. Find the domain of the function below.

A (02]
B) (o]
&) [—2,00)
D) [-1.%)
E) (000)

13. Solve Inx? =13 for x.
A) 169
B) o3
O e\/ﬁ

D) _13/2 13/2

E) no solution

14. Solve the equation below for x.

log,5" =x
A) 8
B) 2
Q) 5
D) 9
E) 7
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15. The sales S (in thousands of units) of a cleaning solution after x hundred dollars is spent
on advertising are given by S = 20(1 —e™ ) When $450 is spent on advertising, 2500

units are sold. Complete the model by solving for k£ and use the model to estimate the
number of units that will be sold if advertising expenditures are raised to $650. Round
your answer to the nearest unit.

A) 3508 units

B) 6401 units

C) 2160 units

D) 5663 units

E) 8787 units
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16. Match the function y =1+In(x+4) with its graph.

Graph I:

Graph II:

Graph III:

Graph IV:

07, —

I | }:
(TTT T T TTrrTr]
a0 24 ao 258 arC
2.5
5.0—
50—
i

¥

T T 7T
SO -25 mo 25 L
2.5
5.0
5.0
:;.4-'/
2.5
BEREEE L SEEERERRERE
500 24 a0 25 S.L
2.5
5.0
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

17.

18.

A)
B)
C)
D)
E)

5.0-
J¥
Graph V: (TTT TR T T T T]
A0 -2 mo 25 L
2.5
5.0
Graph IV
Graph 11
Graph V
Graph I
Graph I1I

A conservation organization releases 100 animals of an endangered species into a game
preserve. The organization believes that the preserve has a carrying capacity of 900
animals and that the growth of the herd will follow the logistic curve

p(t) =

900

T 1000150 where ¢ is measured in months. What is the population after 8
+10e

months? Round your answer to the nearest animal.

A)
B)
0
D)
E)

23 animals

243 animals
159 animals
308 animals
246 animals

Rewrite the logarithm log, 25 in terms of the natural logarithm.

A)
B)

©)
D)

E)

In25

In4
In4

In25
In41n25

In25
logy e
In25
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19. Solve the equation below algebraically. Round your result to three decimal places.

2xln(lj—x=0
X

A) 0.607
B) 0.000
C) -2.009
D) 2.086
E) -1.058

20. Solve the logarithmic equation below algebraically.

ln(x+3):1n(x+l)—ln(x+7)

A) land6
B) -5and 4
C) 4andl
D) —4and6
E) —Sandl
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Answer Key

1. B
2. A
3. B
4. B
5. E
6. D
7. D
8. C
9. B
10. E
11. C
12. D
13. D
14. E
15. A
16. B
17. E
18. A
19. A

B

N
3
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Name:

Chapter 3: Exponential and Logarithmic Functions

Date:

- A sample contains 75 grams of carbon (14C ) "“C has a half-life of 5715 years. How

much "“C remains after 100 years? Round your answer to three decimal places.
A) 73.688 grams

B) 74.096 grams

C) 49.524 grams

D) 1.312 grams

E) 37.524 grams

) 4 . . _
Determine whether or not x = 7 is a solution to 34x 3_381.

A) yes
B) no

Solve the exponential equation below algebraically. Round your result to three decimal
places.

375 _125
1+e"

A) 2.697

B) 2.883

C) 3.303

D) -1.086

E) 0.693

Solve the logarithmic equation below algebraically. Round your result to three decimal
places.

In(x*+3)=4
A) 9301
B) +6.772
C) +9.442
D) 4318
E) +7.183
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5. Solve the logarithmic equation below algebraically. Round your result to three decimal

places.
Invx—-4=2
A) 38.489
B) 28.421
C) 3.668
D) 74.354
E) 58.598
6. : 1 . .

Evaluate the function f(x)=1logy x at x= E without using a calculator.
A) -1
B) -2
C) 3
D) 16
E) i

16

Page 181

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 3: Exponential and Logarithmic Functions

7. Match the function y =1+In(x+2) with its graph.

5.0
J¥
2_55/,./—
V£ x
Graph I (TTTT IR TTITTITTTT]
a0 -2 a0 25 a.C
2.5
5.0
5.0
:;.;-/
2.5
Graph II: [TTT T T T T777T]
A0 24 ajo 25 &L
2.5
5.0
a0
Graph III: (TR T T
A.0 25 a0 25 a.C
2.5
5.0
5.0
:J’/‘/
Hi
Graph IV: [TTTT] JTTTT[TT1T1T1]
A0 -2 0 25 a.C
25
5.0
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I }{
THITTTTTTTTT

a0 25 5L

Graph V:

A) Graph III

B) Graphl
C) GraphlV
D) GraphV
E) GraphIl

8. Find the domain of the function below.

(=o0,5]
B) (0]
C) [5,»)
D) [6,00)
E) (O,oo)
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9 Match the function y =

Graph I:

Graph II:

Graph III:

Graph IV:

Chapter 3: Exponential and Logarithmic Functions

with its graph.

TTTTTT

l+e™
5.0
ml]
25
AV(Z Ed
TTTTTTOE T[T
50 25 Q0 25 &L
2.5
5.0
5.0
0y
25—

s0 25 Qo 25 &C
2.5
5.0
5.0
v
25
*
rrrrrrrﬁf TTTTTTTTT]
£0 25 Qo 285 &L
2.5
50
&.0
JY
. *
(TTTTT TR
50 25 Q0o 25 AL
25—
5.0
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5.0
m il
25/
Graph V: m‘%—rrrrrrrr}ﬁ

50 25 00 25 5L

-2.8
50
A) Graph III
B) Graph V
C) GraphlV
D) Graphl
E) GraphIl
10. ) 1, . .
Determine whether or not x = E(e +1) is a solution to In(3x—-1)=-2.
A) yes
B) no

11. Solve the logarithmic equation below algebraically.

In(x-5)=In(x+1)-In(x-9)

A) -12and -9
B) 4andl1l
C) —-12and11
D) —9andl1l
E) —-12and4
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12. Solve the equation f (x)=g(x) algebraically.

f(x) =Ilne* "

g (x) =3x+6
A) 5
B) 4
Cc) 4
D) -5
E) 2

13. Solve Inx% —In3=0 for x.

A) 9

B) 3.3
C) 9

D) 32

E) no solution

14. Determine whether the scatter plot below could best be modeled by a linear model, a
quadratic model, an exponential model, a logarithmic model, or a logistic model.

A) alogistic model
B) an exponential model
C) alinear model
D) alogarithmic model
E) a quadratic model
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15. Solve the exponential equation below algebraically. Round your result to three decimal

places.
150e ™ =140,000
A) -704.498
B) —695.069
C) —682.289
D) -683.876
E) -707.153

16. Solve the exponential equation below algebraically. Round your result to three decimal

places.
(1+0.03)"
250 ——— | =160,000
0.03

A) 86.873
B) 99.967
C) 111.803
D) 97.718
E) 87.344

17. Solve the exponential equation below algebraically.

2

e%x — ex +5
A) —6and-1
B) —Sand-1
C) —-6and-5
D) —Sand6
E) —land6
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Chapter 3: Exponential and Logarithmic Functions

18. The atmospheric pressure decreases with increasing altitude. At sea level, the average
air pressure is approximately 1.03323 kilograms per square centimeter, and this pressure
is called one atmosphere. Variations in weather conditions cause changes in the
atmospheric pressure of up to £5 percent. The table below shows the pressures p (in
atmospheres) for various altitudes % (in kilometers). Use the regression feature of a
graphing utility to find the logarithmic model # =a+bIn p for the data. Use the model
to estimate the altitude at which the pressure is 0.28 atmosphere. Round your answer to
two decimal places.

ﬁ Altitude, fr Pressure, p

i l

5 0.55
10 0.25
15 0.12
20 0.06
25 0.02

A) 4.54 kilometers
B) 10.88 kilometers
C) 7.44 kilometers
D) 9.07 kilometers
E) 8.34 kilometers

19. Determine whether the scatter plot below could best be modeled by a linear model, a
quadratic model, an exponential model, a logarithmic model, or a logistic model.

A) alinear model
B) a quadratic model
C) alogistic model
D) an exponential model
E) alogarithmic model
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20. 1"
Solve 2 =64 for x.
A) 1
B) -1
c) -3
D) -4

E) no solution

Page 189

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 3: Exponential and Logarithmic Functions

Answer Key

—_
©

1. B
2. B
3. E
4. E
5. E
6. B
7. B
8. D
9. D
10. A
11. B
12. C
13. B
14. C
15. D
16. B
17. B

D

B

C

N
i
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Name: Date:

1. Identify the x-intercept of the function f(x)=3In(x—4).

A) x=4
B) x=0
C) x=3
D) x=5

E) The function has no x-intercept.

2. Find the exact value of the logarithm without using a calculator, if possible.

log, 128 +1og, 8
A) 1
B) 2
C 3
D) 4
E) not possible without using a calculator

3. Solve the logarithmic equation below algebraically. Round your result to three decimal

places.
4log, (x—4) =13
A) 41.280
B) 43.869
C) 43.623
D) 35.658
E) 39.534
4. 13
Simplify the expression logs (Ej .
A) 3
B) -9
c o
D) -81

E) The expression cannot be simplified.

Page 191

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 3: Exponential and Logarithmic Functions

5. Determine whether the scatter plot below could best be modeled by a linear model, a
quadratic model, an exponential model, a logarithmic model, or a logistic model.

A) an exponential model
B) alogarithmic model
C) alinear model

D) a quadratic model

E) alogistic model

6. Condense the expression below to the logarithm of a single quantity.

%logg(z—l)
A log, (Vz-1)
B) logg(\/z_5 —1)
C) log,Vz-1

D) IOgSS(Zzl)
E) logg \/(z—1)
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7. Find the exponential model y = ae”™ that fits the points shown in the table below. Round
parameters to the nearest thousandth.

A) y — 3671‘386)(

B) y=-1386e™
C) y= _3p!386x
D) y — 361.386x

E) y=-1386¢"

8. Condense the expression logs x +1ogs 7 to the logarithm of a single term.

A) log(7x)’

B) logs7x
© logs 7*
D) logs x!

E)  logs(x+7)

9.
Rewrite the logarithmic equation log, % =—2 in exponential form.
A) 2=
B) 21/4 )
@) 2 1
4
D) -2
(1) 2
4
E) ,2__1
4
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" Condense the expression %[log4 x+log, 6]—[log, y] to the logarithm of a single term.

A) (6x)°

B)
) \/a
log, 5|—

Y

D) fox

E) logyY/6x —logy y

11. : -
Evaluate the function f(x)= iln x at x =14.67. Round to 3 decimal places. (You may

use your calculator.)

A) 1.546
B) 0.671
C) 1.280
D) -0.347

E) undefined
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12. Match the function y =3+In(x+2) with its graph.

5.0

J¥

5
Graph I: [TYTT TP TTITT]TT7TT]
S0 25 o 25 oL

2.5

5.0

5.0

¥

¥

Graph II: T T 7T
20 -25 mo 25 &L
I | }:
Graph III: (TR T T
01 25 o 25 a.C
2.5
5.0
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5.0
:'L-F/
254
. ¥
Graph IV: EEEEEE LN EERERERERE
A0 24 aja 25 aCc
2.5
5.0
5.0
:‘}"/-F/
5
Graph V: ||||||$-|’3|:||||||||T|
a0 -2 aja 25 &L
25—
5.0
A) Graph Il
B) Graph V
C) Graph III
D) GraphIV
E) Graphl
13. Find the exact value of logs 325 without using a calculator.
A) 25
3
B) 3
25
C) 10
3
D) 2
3
E) -1
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

14.

15.

16.

17.

Simplify the expression logs150.

A) 2+logs6
B) 30logs 2
C) 6

D) 2logs6

E) The expression cannot be simplified.

: | :
Evaluate the function f(x)=1logs x at x = o without using a calculator.

A) 2
B) -3
C) -4
D) 64
E) 1

64

Rewrite the logarithm log, 25 in terms of the natural logarithm.

A) In25
In4

B) In4
In25

C) In4In25

D) In25
logy e

E) In25

Identify the value of the function f(x)=1log;jx at x=715. Round to 3 decimal

places.

A) 2.854
B) 3.354
C) 3.854
D) 4.354
E) 6.572

Page 197

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 3: Exponential and Logarithmic Functions

18. Determine whether the scatter plot below could best be modeled by a linear model, a
quadratic model, an exponential model, a logarithmic model, or a logistic model.

A)
B)
0
D)
E)

a linear model

a quadratic model

a logistic model

an exponential model
a logarithmic model

19. Condense the expression below to the logarithm of a single quantity.

A)
B)

®)

D)

E)

5[lnx—ln(x+2)—ln(x—2)]

20. Solve forx: 57%/2 =0.0052 . Round to 3 decimal places.

A)
B)
0)
D)
E)

6.535
10.518
13.737
—13.737
-3.268
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Answer Key

—_—
O o~

1. D
2. E
3. E
4. B
5. E
6. E
7. A
8. B
9. C
10. D
11. B
12. B
13. D
14. A
15. B
16. A

A

B

D

A

N
3
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Name: Date:

1. Determine whether the scatter plot below could best be modeled by a linear model, a
quadratic model, an exponential model, a logarithmic model, or a logistic model.

A) alogarithmic model
B) a quadratic model

C) alogistic model

D) alinear model

E) an exponential model

2. Simplify the expression logs150.

A) 2+logs6
B) 30logs2
C) 6

D) 2logs6

E) The expression cannot be simplified.
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3. Write the logarithmic equation below in exponential form.

1
InYe=—
nde .

A Lo
e6

B

®)

4. Find the exponential model y = ae”™ that fits the points shown in the graph when
A=(0,3) and B=(-3,24). Round parameters to the nearest thousandth.

¥
B
A ®
A) y= _30693%
B) y=-0.693¢""
C) y — 36—04693)(
D) y — 360.693x
E)  y=-0.693¢"
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

5. Solve the logarithmic equation below algebraically. Round your result to three decimal

places.
Invx+6=2
A) 60.262
B) 97.681
C) 65.968
D) 67.927
E) 48.598

6. Find the domain of the function below.

A ()
B (-n-5)

0 (—5,00)

D) (4,0)

B (-n-5) ()
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7. Identify the graph of the function.

flx=1=

A)

1y

i

-

2 A

B)

¥

1]

-1

¥

&)

[ ]
L
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

D)

2

E)

2 9 0 1 2

24

8. Identify the x-intercept of the function y =3+1log, x.

A) 64
B) 1

64
) -3
D) 12

E) The function has no x-intercept.

9. Solve the equation below algebraically. Round your result to three decimal places.

e +4xe"* =0
A) -0.367
B) -0.001
C) -1.036
D) -0.136
E) -0.250
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10. Solve the logarithmic equation below algebraically. Round your result to three decimal

places.
log, 4x—log, (1++/x) =2
A) 449.651
B) 618.792
C) 849.024
D) 5.103
E) 161.208

11. Find the domain of the function below.

f(x)= h{ﬁ]

N (4)
B) (—oo,—4)u(4,oo)
C)  (-,0)u(4,%)
D) (O,oo)

E) (—oo,—4)u(0,oo)

12. Solve the equation below algebraically.

2 2 2
—xe"—Txe" =0

A) —7and -6
B) —6and6
C) —-7and6
D) Oand6
E) —7and0
13. : I . .
Evaluate the function f(x)=log,x at x= 2 without using a calculator.
A) -1
B) -2
c 3
D) 4
E) 1
4
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

14. Condense the expression below to the logarithm of a single quantity.

4[lnx—ln(x+4)—ln(x—4)]
A) ln(x4 —(x2 —16)4)

B) ln(x4—(x+4)4—(x—4)4)

©) x!
In >
x—16
D) ¥ 4
In ( > ]
x°—16
B>
2
(x —16)

15. Solve the exponential equation below algebraically.

2 2
—x 2x°-9x
=e

e
A) Oand3
B) —2and0
C) —2and3
D) —6and3
E) —6and0

16. Simplify the expression below.

Inx

I+e
A) 1+ef
B) 1+x°
C) 1+In6
D) In7
E) 1+6Ilnx
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17. Use the properties of logarithms to expand the expression as a sum, difference, and/or
constant multiple of logarithms. (Assume all variables are positive.)

n—r
Ix? =3
A) lnx+§ln(x—3)
B) %lnx+ln(—3)
© %lnx—ln(—.’))
D) lnx—%ln(x—3)
E) 1
1nx—§1n(x2—3)
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18. Identify the graph that represents the function.

1
v=lIn
x+1
A)
oA
3..
2..
T x
+ + — -
Al 12 56789
a1
At
al
B)
x
|
@)
It
3..
2..
1..
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D) L.
3..
2..
B x
—t——+—+ ————+—i
43240 1 23 45
e
31
.
E)
F Y
P
3..
x
+—t —t——+—+—+—+—+i
214 345678
BN
BCNT
At

19. Solve the logarithmic equation below algebraically. Round your result to three decimal

places.
5log, (x+1)=12
A) 21.326
B) 22.244
C) 23.558
D) 23.291
E) 26.858
20. _
Determine whether or not x =§ is a solution to 33 _ g1,
A) yes
B) no
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Answer Key

1. E
2. A
3. B
4. C
5. E
6. E
7. B
8. B
9. E
10. A
11. D
12. E
13. B
14. D
15. A
16. B
17. E
18. E
19. E

B

N
3
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Chapter 4: Trigonometric Functions

Name: Date:

1. Find the radian measure of the central angle of a circle of radius r that intercepts an arc

of length s.
radius: » = 12 kilometers  arc length: s = 64 kilometers
A) 3
16
B) 3z
16
0 lor
3
D) 8
3
E) 16
3
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

2. Determine the period and amplitude of the following function.
4 ax T
=dcos| —+—
u 44

A)  pertod: 2 amplitude: 2

B) period: 10T, amplitude: 2

C) pertod: S amplitude : 4

D) period %T, amplitude : 4

E) period: 3m, amplitude: 4
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Chapter 4: Trigonometric Functions

3. A certain satellite orbits 13,000 miles above Earth's surface (see figure). Find the angle

of depression « from the satellite to the horizon. Assume the radius of the Earth is
4000 miles. Round your answer to the nearest hundredth of a degree.

13,000 mi ,
_____ satellit

€

A) 13.61°
B) 17.92°
C) 72.08°
D) 76.39°
E) 13.24°

4. Convert the angle measure to decimal degree form.

427°50'55"
A) 426.151°
B) 427.050°
C) 427.849°
D) 7.454°

E) 24,471.314°
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5. Use a graphing utility to graph the function below, making sure to show at least two

periods.
X
SEC—
A)
4
—dar MR MEPIEPE Bl B b o :}{:sc].:j_r
A
—4
B)
4
—dar . — . . —— e | T KSC].:?—T
2
—
0
4
—dar —_— . et | T KSC].:?—T
2
—
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D) 4
_4_;;1' — —— — — 4;;!]' KSC1=?—T
2
4
E)
4
AT — —— — | A :}{:SC].:?—T
2
4
6. _. . o . 117z
Find the point (x, y) on the unit circle corresponding to the real number # = —.
A1
272
R
272
©) 31
272
]
27 2
B (2
272
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7.
Find (if possible) the complement of %

A) 3z
7
B) 2«
7
C) or
7
D) 5x
14

E) not possible

8. Determine the value of x.

17 X
] 60°
A) 343
3
B) 1
34
C) 34
D) /3
34
E) 17
60
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Chapter 4: Trigonometric Functions

9. Determine two coterminal angles (one positive and one negative) for the given angle.
Give your answer in degrees.

10. Rewrite the angle % radians in degree measure.
A)60°
B) 20
©) 30
D) 15
E) 330°

11. When an airplane leaves the runway, its angle of climb is 15° and its speed is 275 feet
per second. Find the plane's altitude relative to the runway in feet after 1 minute.
Round your answer to the nearest foot.

A) 3417 feet
B) 2563 feet
C) 5979 feet
D) 4271 feet
E) 5125 feet

12. Determine a pair of angles (one positive and one negative) in degree measure coterminal
to the angle 117°.
A) 2977, —63
B) 4777, 243
C) 4177, —183
D) 2347, -117°
E) 297°, 243
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. . . . . Sw
Determine two coterminal angles (one positive and one negative) for 6 = i

A) 1z 13z
o6
B) 197 17«
%6
C) 11z 1z
6 6
D) 132 7T«
6 12
E) 57 1z
37 18
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4,
Determine the graph of y = %cos(x).

A) 3

AN

A

4

B)

4

0

| =
-

4r

W | —
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A A AT

D)

47

E)

47

. Find the exact value of sec (arctan %) )
A) 8
15
B) 32
15
c 17
15
D) 17
32
E) 15
K}
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16. Use a calculator to evaluate the trigonometric function. Round your answer to four
decimal places. (Be sure the calculator is set in the correct angle mode.)

A)
B)
0
D)
E)

tanl.7

0.0297
0.9917
—0.1288
—7.6966
1.0084

17. The circular blade of a saw has a diameter of 6.5 inches and rotates at 2000 revolutions
per minute. Find the linear speed of the saw teeth in feet per second. Round your
answer to two decimal places.

A)
B)
0
D)
E)

18.
A)

B)
0
D)
E)

113.45 feet per second
680.68 feet per second
9.03 feet per second
56.72 feet per second
209.44 feet per second

Find the cotangent (if it exists) of the real number 7 = %[

5r )
cot T does not exist
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1. Find the amplitude of y = —%cos (3%]
A) Vs
7
B) 4r
3
C) 3
2
D) 1
7
E) =«
7

20. Evaluate the tangent of the angle without using a calculator.
—-120°

A 3
B) 3

3
0
3
D) 1
2
E) 0
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Answer Key

o =
>U®m®WAOT U

. Answers may vary. One possible response is given below.
-600°,120°

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

pdvlicrBvivioNoNeR Avie)
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Name: Date:
1. ) 5
Determine the exact value of csc@ when cos@ = E and cot@ <O0.
A
) cscl = —L
12
B
) cscl = —E
12
C
) cscl = 2
13
D
) cscl = —2
E
) cscl = —E
11

2. Find the frequency of the simple harmonic motion described by the function below.

d =-3cos(187t)

A 9
B) 2z

3
C) 18z
D) 2

3
E) -3

3. Rewrite the given angle in radian measure as a multiple of 7. (Do not use a calculator.)

72°
A Tz
5

B) ~«
O L3
5

D) 2z
5

E) 3z
5
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4. Use a calculator to evaluate the function. Round your answers to four decimal places.

(Be sure the calculator is in the correct angle mode.)

A)
B)
0
D)
E)

csc57°27"
0.8429
1.2753
1.1863
1.8586
-1.4725

5. Evaluate the sine of the angle without using a calculator.

A)

A)
B)
0
D)

E)

150°

Determine the period and amplitude of y =5cos (% +

period: %; amplitude: 5

period: 267 ; amplitude: 5
period: 137 ; amplitude: 10

period: % ; amplitude: 5

period: —%; amplitude: -5
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

7. Use a calculator to evaluate the function. Round your answers to four decimal places.
(Be sure the calculator is in the correct angle mode.)

sin 78.9°
A) -0.3524
B) 0.1146
C) 0.9813
D) 0.1925
E) 5.0970

8. Use trigonometric identities to transform the left side of the equation into the right side.
Assume all angles are positive acute angles, and show all of your work.

(CEC I—CDtx:l(CSC x+cc+tx] =1

9. . o
Find the cotangent (if it exists) of the real number ¢ = —%T.
A 2
2
B) -1
O 1
D) 0
E)

Sx .
cot —T does not exist
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10. Find the exact value of the given trigonometric function of the angle € shown in the
figure. (Use the Pythagorean Theorem to find the third side of the triangle.)

Find: sin@
c
a
h []
a
a=238
A) 82
B) 2
O
2
D) 1
E) 2
8
11. Find the reference angle for the angle 6.1 radians. Round your answer to one decimal
place.
A) 3.0
B) 0.2
C) 3.0
D) 0.2
E) -124
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12.
Write an algebraic expression that is equivalent to sin (arctan g) .
A) 9
Vx? +81
B) 9
X
9 Jis1
X
D) 211
9
E) X

13. Find (if possible) the complement and supplement of the given angle.
51°
A) complement: 129°; supplement: 39°
B) complement: 51°; supplement: 129°
C) complement : 129°; supplement: 309°
D) complement: 39°; supplement: 309°
E) complement: 39°; supplement: 129°
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14. A submarine, cruising at a depth d = 65 meters, is on a trajectory that passes directly
below a ship (see figure). If @ is the angle of depression from the ship to the submarine,
find the distance L from the ship to the sub when € = 70°. Round to the nearest meter.

not drawn to scale

A) L =0 meters
B) L =84 meters
C) L =69 meters
D) L =190 meters
E) L =24 meters

15. Approximate tan™ (3). Round your answer to four decimal places.

A) 1.2490
B) 0.3463
C) -0.1425
D) 0.8006
E) -7.0153
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16. Determine the exact value of arctan (—1).

A &
4

B) Vd
2

O T
4

D) 0

E) =«
2

17. Evaluate the cosine of the angle without using a calculator.

30°
A
2
B) 2
2
O B3
2
D) 1
2
E) 0
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18. Use a graphing utility to graph the function below, making sure to show at least two

periods.
X
SEC—
A)
4
—dar MR MEPIEPE Bl B b o :}{:sc].:j_r
A
—4
B)
4
—dar . — . . —— e | T KSC].:?—T
2
—
0
4
—dar —_— . et | T KSC].:?—T
2
—
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D) 4
—dar — —— MY B :}{:SC1=%T
—4
E)
4
_4ﬂ' nn I R IR " /_'Lﬂ' :}{:SC].:?—;

19. State the quadrant in which € lies.
cot(#)< 0 and sec(d)>0
A) Quadrant III
B) Quadrant I
C) Quadrant IV
D) Quadrant II
E) Quadrant I or Quadrant III
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20. The terminal side of @ lies on the the line 12x+ 5y =0 in the second quadrant. Find the
exact value of tan@.

A

) tan9:—i
12

B

) tanﬁz—Z

© tané?z2
7

D) ‘[an9=—2
5

E) tan9=—f—7
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Answer Key

PN R WD
AOWoOQg»w

y 3
[cac x—cot x) [anc x+cot x] = pcse” x+ cscxcot ¥ — cscxeot ¥ — cot” x

2 2
csc” x—coot™ x

700 2
[1+cc+t‘x —cot™ x
=1

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CaomwaoaprpOmmoaw
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Chapter 4: Trigonometric Functions

Name: Date:

1. The terminal side of & lies on the the line 15x +8y =0 in the second quadrant. Find the
exact value of tan@.

A) ‘[an9=—E
15

B) ‘[an9=—Z

© tan0=E
7

D

) tanﬁz—E
8

E

) tan9:—ﬂ
31

) 2
Determine the exact value of cos™ LT]

A =«
2
B) =«
4
6 =z
3
D) =
6
E) 3x
4

3. Find the reference angle @' for the given angle 6.

6=312°
A) 138°
B) 222°
C) 58°
D) 48°
E) 38°
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4.
Find the point (x, y) on the unit circle corresponding to the real number ¢ = —%.
M1
272
B L
27 2
© 31
272
D1 B
27 2
B (22
272

5. Write an algebraic expression that is equivalent to tan (arccos 3x) .
A) 1
3x

1—9x2

3x
O Jiox?
1

D)

B)

1-9x2
E) 3x
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Chapter 4: Trigonometric Functions

6. The terminal side of & lies on the given line in the specified quadrant. Find the value of
the given trigonometric function of € by finding a point on the line.

Line Quadrant Evaluate:
2x+y=0 v cscl
A) 5
2
B 2
V5
O) J5
2
D) 2
J5
E)

— N

7. Approximate sin”' (—0.82). Round your answer to four decimal places.

A) -1.0401
B) -1.3677
C) -0.7311
D) -0.9614
E) -0.9389
8. . 2 .
Rewrite the angle Y radians in degree measure.
A) 240
B) 80°
O 1200
D) 60
E)  300°
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9. Determine two angles (one positive and one negative, in radian measure) coterminal to

T
the angle —.
& 4

A) 5z T
Ry
B) 17z 1z
Rl
C) 5« _197z
Rl
D) 13z 1«
PRl
E)y 17z I«
iy
10. . . : . . V4
Determine a pair of coterminal angles (in radian measure) to the angle 3
A) 4rx 2
33
B) 77 4r
373
) lor 2r
3703
D) Ir 5r
3703
E) 7r 2
33
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11. Use the function value and constraint below to evaluate the given trigonometric

function.

Function Value Constraint Evaluate:

secld =-5 tan@ <0 coté

A 26
B) 26
O 1

26
D) 1

5

E) Undefined

12. Use the figure and a straightedge to approximate the value of cos1.75.

&
124

son V|1 s

2.25
0.5+

0.6+
0.50

275 041

02l 0.25

3.00

t t t t t t t t t -
-1.2 080604020 0204 06 08 1.2
325 024 £.25
150 aal .00
375 061 h.7h
4.00 087
450 5.00
_1.2__4.?5
A) 1.00
B) 0.98
C) -0.18
D) -5.52
E) -5.61
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13. Use a calculator to evaluate the function. Round your answers to four decimal places.
(Be sure the calculator is in the correct angle mode.)

sec41.3°
A) -1.1156
B) 0.7513
C) 13311
D) -0.7671
E) 0.8785

14. Find the indicated trigonometric value in the specified quadrant.

Function  Quadrant Trigonometric Value

10

cscl = Y III tan @

A) 9

J19
B) 19

10
C) 10

J19
D) 9

10
E) Undefined
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Chapter 4: Trigonometric Functions

15. Find the exact value of the given trigonometric function of the angle € shown in the
figure. (Use the Pythagorean Theorem to find the third side of the triangle.)

Find: cosé@
c
b
o
a
b=24,c=51
A) ﬁ
17
B) E
17
O) i
15
D) 1_5
8
E) 1_7
15

16. Evaluate the cosine of the angle without using a calculator.

330°
A
2
B) 2
2
0 B
2
D) |
2
E) 0
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17. 4
Use the properties of inverse trigonometric functions to evaluate arcsin{sin (?ﬂ .
A) St

9
B) 4x

5
C) 9r

4
D) 4rn

9
E) =«

9

18. Use a calculator to evaluate the trigonometric function. Round your answer to four
decimal places. (Be sure the calculator is set to the correct angle mode.)

—Sx
sec| ——
( 8 J

A) 1.0006
B) -1.0824
C) 1.2331
D) -2.6131
E) 04142

19. Given the equation below, determine two solutions such that 0° <6 <360°.

NE

sind=---

A)  8=120° 240°

B) &= 240° 300°

C) &=150% 2107

D) &=135% 225°

E) &=3225% 315°
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20. Evaluate sec (4.9). Round your answer to four decimal places.

A) -1.0179
B) 0.1865
C) -0.9825
D) 5.3616
E) 0.9792
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Answer Key

1. D
2. B
3. D
4. B
5. B
6. C
7. D
8. C
9. E
10. D
11. C
12. C
13. C
14. A
15. B
16. C
17. D
18. D
19. B

D

N
3
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1.

Chapter 4: Trigonometric Functions

Date:

The terminal side of @ lies on the given line in the specified quadrant. Find the value of
the given trigonometric function of € by finding a point on the line.

Line Quadrant Evaluate:
y=10x | cosd
A) ot
B) 1
101
o 1
10
D) 10
Jio1
E) 10

. Use a calculator to evaluate the function. Round your answers to four decimal places.

(Be sure the calculator is in the correct angle mode.)

cot53°30'
A) 1.3514
B) 10.7304
C) 0.7400
D) -1.1859
E) -0.8433

. Find (if possible) the complement and supplement of the given angle.

1.2

A)

complement: 1.2; supplement: 7—-12=19
B)

compl ement: %r_ 2.5= 0.4 no supplement
C)

compl ement: %r—l.l = (04; supplement: 7—-12=109
D)

no complement; supplement: 7—-12 =19
E)

no complement; no supplement
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4. Determine the exact value, if it exists, of sec(—;r).

A f3

2
B) -1
0

2
D) 1

E) The value does not exist.

5. Use a calculator to evaluate tan5.1. Round your answer to four decimal places.

A) -0.5903
B) -3.1994
C) -2.4494
D) 0.0892
E) 0.5892

6. Evaluate, if possible, the given trigonometric function at the indicated value.

sinf.t= o
A)
_B
2
B)
1
2
®)
23
3
D)
NE)
2
E)

not possible

Page 246

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 4: Trigonometric Functions

7. Determine the exact value of csc @ when cosf = % and sin@ <0.

A) csc@z—L
60

B) csc@z—g
60

©) csc&z—Q
61

D

) csc€:—ﬂ
30

E

) cscﬁz—g
59

8. Use a calculator to evaluate tan 78°30'. Round your answer to four decimal places.

A) 49152
B) 4.8288
C) -0.2445
D) -0.0398
E) 2.3649

9. Evaluate the trigonometric function using its period as an aid.

. (137
sin| —
(3j

INENG
2
B) 3
2
) 1
2
D) 1
2
E) 283
3
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10. If the sides of a rectangular solid are as shown, and s = 6, determine the angle, &,
between the diagonal of the base of the solid and the diagonal of the solid. Round
answer to two decimal places.

=}

I',, 9
s s
2s
A) 17.21°
B) 19.86°
C) 21.91°
D) 24.09°
E) 26.28°

11. The terminal side of € lies on the given line in the specified quadrant. Find the value of
the given trigonometric function of @ by finding a point on the line.

Line Quadrant Evaluate:
Ilx+3y=0 II cscd
A 130
11
B) 11
V130
O 130
11
D) 11
130
E) 11
3
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2.
Determine the graph of y = écos(x).
A) 5

4

B)

4

0

g
—_—
—— | —
——r
——

4r

| —
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TN NA ]

47

E)

47

13. The circular blade of a saw has a diameter of 8 inches and rotates at 2000 revolutions
per minute. Find the linear speed of the saw teeth in feet per second. Round your
answer to two decimal places.

A) 139.63 feet per second
B) 837.76 feet per second
C) 11.11 feet per second
D) 69.81 feet per second
E) 209.44 feet per second
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14. Determine the graph of y = 5sin(x).

A)

B)

0

|

5

i

(9]

4

4r
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D) m ﬂ

E)

4

15. Find the radian measure of the central angle of a circle of radius r that intercepts an arc

of length s.
radius: » = 10 inches  arc length: s = 47 inches
A) 10
47
B) 10z
47
C) 47«
10
D) 47
20
E) 47
10
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16. Which of the following functions is represented by the graph below?

¥

-1n -5 0.5 In
A)
7 3
B)
X
=-3csc—
7 2
0
_ 1 cot X
u 3 2
D)
V¥ =seclx

E)
y=tan|x +)

17. Find the exact value of the expression below.

fof]

A) T
2
B) -«
O) Vs
2
D) =«
2
E) T
2
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5 Evaluate arccosT3 without using a calculator.
A) Vs
6
B) =«
4
O RY/4
4
D) =«
6
3

19. Determine the quadrant in which the angle —191° lies.
A) Quadrant I1I
B) Quadrant II
C) Quadrant IV
D) Quadrant I

20.
Find the radius of a circular sector with an arc length 26 feet and a central angle 377[

radians. Round your answer to two decimal places.

A) 5.52 feet
B) 12.41 feet
C) 3.40 feet
D) 0.18 foot
E) 0.08 foot
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Answer Key

—
O 0NN

1. B
2. C
3. C
4. B
5.C
6. A
7. B
8. A
9. A
10. D
11. C
12. C
13. D
14. B

E

D

C

D

B

A

N
3
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Name: Date:

Find the point (x, y) on the unit circle corresponding to the real number 7 = _7?7;.

M1
27 2
U ENCp!
272
O (51
27 2
Dy (143
272
B2 2
27 2

2. Evaluate, if possible, the given trigonometric function at the indicated value.

5
sect,f = —
6
A)
B
3
B)
2
0
-2
D)
3
2
E)

not possible
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3. Determine the exact value, if it exists, of sec(—7).

NN

2
B) -1
0 B3

2
D) 1

E) The value does not exist.

4. Approximate tan”' (3). Round your answer to four decimal places.

A) 1.2490
B) 0.3463
C) -0.1425
D) 0.8006
E) -7.0153

Given that cosd = %, find csc@.

(Hint: Sketch a right triangle corresponding to the trigonometric function of the acute
angle &; then use the Pythagorean Theorem to determine the third side.)

A V29

15
B) 15
14
C) 14

J29
D) 15429

E) 15

J29
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6.

10.

A communications company erects a 91-foot tall cellular telephone tower on level
ground. Determine the angle of depression, & (in degrees), from the top of the tower to
a point 55 feet from the base of the tower. Round answer to two decimal places.

A) 41.85°

B) 50.35°
C) 58.85°
D) 30.73°
E) 55.73°

Determine the quadrant in which the angle —170.8° lies.
A) Quadrant IV

B) Quadrant I1I

C) Quadrant I

D) Quadrant IT

State the quadrant in which @ lies if secd <0 and tan& <0 .
A) Quadrant I1I

B) Quadrant IV

C) Quadrant I

D) Quadrant IT

Determine the quadrant in which the angle 3, given in radians, lies.
A) 1
B) 3
C) 4
D) 2

A plane is 65 miles south and 60 miles west of an airport. The pilot wants to fly directly
to the airport. What bearing should be taken? Round your answer to the nearest degree.

A) 317°

B) 47°
C) 223°
D) 137°
E) 43°
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H. Use a calculator to evaluate cot (%j Round your answer to four decimal places.
A) 1.7321
B) 0.5773
C) -0.1561
D) —6.4061
E) 5.9443

12. Determine the exact value of arcsin(—-0.5).

A &
6
B) 0
©) z
6
D)
3
3
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13. Determine the graph of y = cos S?X
A) 1
\ A D
127
5
VUV
B) >
3
\ AN
4r

0O) 1
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D)

207

E)

JV VU

14. Use trigonometric identities to transform the left side of the equation into the right side.
Assume all angles are positive acute angles, and show all of your work.

(escx—cotx)(cscx+cotx)=1

15. Convert the given angle measure from radians to degrees. Round to three decimal

places.

kY4

7
A) 0.023°
B) 77.143°
C) 154.286°
D) 38.571°
E) 420.000°
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16. Find the reference angle 8" for the given angle 6.

0 =-343°
A) 107°
B) 73°
C) 27°
D) 17°
E) 7°

17. The point (—3, —4) is on the terminal side of an angle in standard position. Determine

the exact value of sin@.

A) sinHz—é
5
B) sin&’z—g
3
©) siné?:—i
5

D
) sinH:—l
4

E
) sinH:—é
3
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18. Find the exact value of csc @, using the triangle shown in the figure below, if

a=24and b=7.
c
b
H 0
a
A) g
7
B) é
24
C) ﬁ
7
D) l
25
E) ﬁ
25

19. After leaving the runway, a plane's angle of ascent is 15° and its speed is 270 feet per
second. How many minutes will it take for the airplane to climb to a height of 11,500
feet? Round answer to two decimal places.

A) 0.71 minutes
B) 2.74 minutes
C) 1.09 minutes
D) 1.51 minutes
E) 2.13 minutes
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20. Sketch the graph of the function below, being sure to include at least two full periods.

i
=Ccos|X— —
Y 2

b

A)
-14
_2 +
B)
Ay

in
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©)

v

D)

E)

e
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Answer Key

1. B

2. A

3.B

4. A

5. E

6. C

7. B

8. D

9. D

10. E

11. A

12. C

13. A

14.

[cac x—cot x) [anc x+cot x] = csc? x+ escxcot x — esc xcot x - cot” x
7 2

=gsc” x—cot” x
=[1+c0t2x —cot® x
=1

15. B

16. D

17. C

18. A

19. B

20. C
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Name: Date:

1. Determine the quadrant in which the angle —281.2° lies.
A) Quadrant IT
B) Quadrant I
C) Quadrant III
D) Quadrant IV

2. Solve for y.

60°
-
2

A) y:2\/§
B) 22
YTy
O
Y7
D) 2
5
E) y=2\2

3. Use a calculator to evaluate tan 4.8. Round your answer to four decimal places.

A) -3.5723
B) -12.1349
C) -11.3849
D) 0.0840
E) 0.5840
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4. A certain satellite orbits 13,000 miles above Earth's surface (see figure). Find the angle

of depression « from the satellite to the horizon. Assume the radius of the Earth is
4000 miles. Round your answer to the nearest hundredth of a degree.

A)
B)
0
D)
E)

satellit
e

13.61°
17.92°
72.08°
76.39°
13.24°

5. Find the indicated trigonometric value in the specified quadrant.

A)

B)

&)

D)

E)

Function  Quadrant Trigonometric Value

cscl = —% v secd

2
313
313

11

11
3J13
2
11
Undefined
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6. Convert the given angle measure from degrees to radians. Round to three decimal

places.
-365.9°
A) —6.386
B) -5.863
C) -20964.526
D) -3.193
E) -12.772

7. Determine the exact value of arctan(—1).

A &
4

B) T

O Vs
4

D) 0

E) =«
2

8. Approximate sin”' (—0.5 1). Round your answer to four decimal places.

A) -1.8685
B) -2.0484
C) -0.4882
D) -0.5352
E) -0.9249
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9. The point (~8,-15) is on the terminal side of an angle in standard position. Determine

the exact value of sind.

A) sinHz—ﬁ
1

B) sinH:—g
8

© siné?:—l—5
1

D

) sinH:—3
15

E) sinH=—1—7
8

10. Determine a pair of coterminal angles (in radian measure) to the angle %
A) 3z &«
272
B) 5 3«
27 2
C) Tz /2
22
D) 5r 3r
27 2
B) sz =z
27 2

11. Evaluate the tangent of the angle without using a calculator.
-300°

A 3
B) NE)

3
O J3
3
D) 1
2
E) 0
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12.
Determine the exact value of the tangent of the quadrant angle 377[ .

A) undefined

B) 0
Q) V3
2
D) /3
2
E) 1
2

13. The point (8, 5) is on the terminal side of an angle in standard position. Determine the

exact value of sin@.

A) 5
8
B) 5
/89
) 8
5
D) 5
13
E) 5

14. Determine the exact value, if it exists, of sec(—7).
A)

NE)
2
B) -1
O 3
2
D) 1
E) The value does not exist.
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15. Downtown Sardis City is located due north of a straight segment of train track oriented
in an east-west direction (see map below). A passenger on a train that is traveling from
west to east notes that downtown Sardis City is visible at an angle 4 = 36° to the left of
the tracks. After traveling a distance d = 10 kilometers, the passenger notes that the
angle to Sardis City is B = 41.5°. Estimate the distance from the track to downtown
Sardis City. Round to the nearest kilometer.

Sardis City
not drawn to scale .
(4]
’
'I 2 10
”, 2 Nor
’I V' ]
4
f’ 4 '
’ y) |
g U4 ]
7 ’ '
g " (]
o’ Y :
’ ’
Pie 4 '
P ]
s 4
Pid 4 / B :
L’ 4 L

|( )I train track

d
A) 43km
B) 41km
C) 44km
D) 45km
E) 46 km

16. Determine two coterminal angles (one positive and one negative) for the given angle.

Give your answer in degrees.
6 =290°
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17." A ship leaves port at noon and has a bearing of S 35° W. The ship sails at 20 knots.
How many nautical miles south will the ship have traveled by 8:00 P.M.? Round your
answer to two decimals.

A) 91.77 nautical miles
B) 22.94 nautical miles
C) 131.06 nautical miles
D) 16.06 nautical miles
E) 112.03 nautical miles

18. Rewrite the given angle in radian measure as a multiple of 7. (Do not use a calculator.)

—-110°
A) T
18
B) -«
©) 11z
36
D) 117z
18
E) St
9

19. The circular blade of a saw has a diameter of 7 inches and rotates at 2500 revolutions
per minute. Find the angular speed in radians per second.

A

) 87% radians per second
B

) g radians per second
C

) 17507 radians per second
D) 125«

radians per second

E) 14r radians per second
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0 Find (if possible) the supplement of 91—71[

A) 2z
11
B) 4x
11
C) 10z
1
D) 9x
22

E) not possible
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Answer Key

1. B
2. A
3. C
4. D
5. C
6. A
7. C
8. D
9. C
10. D
11. A
12. A
13. B
14. B
15. B
16. Answers may vary. One possible response is given below.
—70°,650°

17. C
18. D
19. B
20. A
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Name: Date:

Find the exact value of tan(u+v) given that sinu = —% and cosv = % (Both u and v

are in Quadrant I'V.)

A) tan(u+v)=%
B) tan(u+v)=§—§
© tan(u+v)=—%
D) tan(u+v):%
E) tan(u+v):—%

2. Find all solutions of the following equation in the interval [0,27).

2
cec” x=cotx+1

A) x=;?r amodor
47473
B) 3T
x=_’_
2 2
© x=D,j—T, 3—?{
2
D) x=;?r;?r5;?r A
427472
E) x=;='r4;?r 117
4737 6
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3. Use the figure below to find the exact value of the given trigonometric expression.

x
cot—
2

7
1
24
A) x_ &2
oot — = —
2 10
B) |::c:-1:£=l
2
© cot—="7
D) x 7~J'r§
cot—=——
2 10
E) cot—=—
12
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4. Find the exact solutions of the given equation in the interval [0,27).

. 2 .
Zan  x+asnx =1

A) il 4
=0 = —, o —
303 3
B) Pt S AT
672 6 2
©) x=D,E,?T,3—FT
2 2

D)  _x 57 3n
& 6 2

E) S 7w
4

4

5. . . :
Find the exact value of cos(u - v) given that sinu = —% and cosv = 1—3 (Both # and v
are in Quadrant I'V.)

A
) cos(u—v)= b4
697
B
) cos(u—v)= Y
697
C
) cos(u—v)= 268
697
D
) cos(u—v)= 328
697
E
) cos(u—v)= 672
697
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6. Use a double angle formula to rewrite the following expression.

A)
B)
®)
D)
E)

sin (—16x)
2sin(—8x)
~8cos(2x)
—8sin(2x
cos(—16x

are in Quadrant II.)

A)
B)
0)
D)

E)

cos(u+v)=%
cos(u+v):—g
cos(u+v):§
cos(u+v):%
cos(u+v):%

—16sin(x)cos(x)
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8. Use the figure below to determine the exact value of the given function.

sin 28

3
A) sir12.5'=i
13
B) sir12.153'=1
13
© si1125'=E
5
D) sir12.5'=E
13
E) si1125'=E
13
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9. Use the graph of the function f(x)=-2cos(x)+sin(x) to approximate the maximum

points of the graph in the interval [0, 27[]. Round your answer to one decimal.

A) (27,22), (6.3,-1.8)
B)  (-1.8,6.3), (2.7,2.2)
O (27,-1.8), (6.3,2.2)
D) (-1.8,6.3), (2.2,2.7)
E) (2.2,2.7), (6.3,-1.8)

10. Expand the expression below and use fundamental trigonometric identities to simplify.

(sin (a)) +cos (a)))2
A) sin® (@) +cos’ (@)
B)  2tan(w)+1
C)  2sin(w)cos(w)+1
D) 1
E) 200t((0)+1
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11. Write the given expression as the sine of an angle.
sin85°co0s 50° + sin 50° cos 85°

A)  sin(-100°)
B) sin(135°)
C) sin(35°)
D) sin(85°)
E)  sin(50°)

12, Approximate the solutions of the equation 2sin® (x)—4sin(x)+1=0 by considering its

graph below. Round your answer to one decimal.

A) 03,28
B) 0.3, 1.0
C) 1.0,4.6
D) 03,4.6
E) 28,46
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13. Which of the following is a solution to the given equation?

2|:osx+~,n'§=[]
A) 2
rxr=—
2
B) x=£
4
)] T
&
D) I
rxr=—
&
E) x=?_;?r
4

14. Verify the identity shown below.

1-s1n 8

1+zin 8

= 2sect & - Zsec Htan 8 -1
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15. Find the exact solutions of the given equation in the interval [0,27).

SANAX =snx

A) 27T 4
x=—, 0 —
3 3
B) x=D,E,;?T,5—jT
3 3
) .z I 1
276 6
D) ;2 4 ST
=0 =, —, 7 —, —
303 33
E) x=0

16. Solve the multi-angle equation below.

3

sin(2x)=—
(22)=>
A x T . )
Y +nr, 7 +nz, where n is an integer
B) =« T . .
3 +nr, 7 +nz, where n is an integer
C) =« V/a . .
) I +2nr, 3 +2n7m, where n is an integer
D) « T . .
) §+ 2nr, Z+ 2nm, where n is an integer
E)

V4 V4 ) .
—+nr, §+ nrr, where n is an integer
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17. Which of the following is a solution to the given equation?

Zanx-1=10
A) T
r=—
&
B) x=2_:-‘?'
3
O x=3—ﬁ
4
D) 5
r=—
&
E) Jr:=T"_;?T
4

18. Simplify the given expression algebraically.

Cosi T+ x)
A) snx
B) -sinx
C) cosx
D) -cosx
E) 1
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19. Determine which of the following are trigonometric identities.

| cos(t)—cos(s)+ sin (t)—sin(s) o
" sin(t)+sin(s) cos(t)+cos(s)
COS(t)+COS(S)+ sin(t)+sin(s) _
L. sin(t)+sin(s)  cos(t)+cos(s) 1
Cos(t)+Sin(S)—cos s)+sin
L cos(t)sin(s) =cos(s) 9

A) lis the only identity.

B) I, II, and III are identities.

C) II1is the only identity.

D) IIand II are the only identities.
E) Iand II are the only identities.

20. Solve the following equation.

3ese’ (x)—-4=0

A & Sr . .
o + 7zn, o + n, where n is an integer
B . .
) %+ 27n, S%Jr 27n, where n is an integer
C) = 2 ) .
3 + 7n, Y + n, where n is an integer
D 5 ) :
) %+ 27n, ?ﬁ+ 27n, where n is an integer
E)

T 27 ) )
? +27n, T +27n, where n is an integer
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Answer Key

1. C
2. D
3. C
4. D
5. E
6. D
7. C
8. E
9. A
10. C
11. B
12. A
13. D
14.
1-s1né& B l—sinﬂll—siné'
1+zn & 1+z:nd 1-:2:n8
_ (1-sing)’
1-sin* @
_ 1-2sin8+sin’ 8
cost &
_ 1 _2sin@ sin’@
cos?d costd cost 8
_ 1 2sing@ 1  sin’d
cos 8  cosd cosd ozt O
= sec’ 9-Ztan Psecd +tan’ &
= sec’ 9-2tan Fsecd +eect H-1
= Zsect@-Ztan Hsecd -1
15. B
16. E
17. D
18. D
19. A
20. C
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Name: Date:

1. Verify the identity shown below.

tan @ +cot 8

=tan S+ cota
tan qcot 4

2. Which of the following is a solution to the given equation?

secx—2=10

A) T
r= —

£

B) x=£
4

C) x=5_;?r
&

D) 57T
X = —

t

E) x=?_;rr
4
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3. Determine which of the following are trigonometric identities.

. sm(y)—sin(x)
" cos(y)+cos(x)

sin(y)+sin(x)
1L c.os(y)+cos(x)
- sin(y)+cos(x)

sin (y)cos(x)
A) lis the only identity.

B) I and II are the only identities.

C) LI, and III are identities.

D) [Iand III are the only identities.

E) Il is the only identity.

4. Verify the given identity.

sinz +Env 1
— =tfan—ix +vi
Cosi T oSy

5. Solve the following equation.

cse’ (x)-4=0
A & 2r ) )
—+7n, T + n, where n is an integer
B =« 2 . )
) —+27n, T +27n, where n is an integer
C) = Sm . :
—+7n, o + n, where n is an integer
D) =« 2 ) .
) €+ 27n, T+ 27n, where n is an integer
E)
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6. Solve the multi-angle equation below.

sin(2x)=—-——
(2)=-
A) Sz T ) .
—+nr, 3 +nz, where n is an integer
B) 5x Ik . :
< +nr, 3 +nz, where n is an integer
C
) 5—”—1— 2nr, 7—7[+ 2nr, where n is an integer
D . .
) 5?7[+ 2nr, 777[+ 2nr, where n is an integer
E) 5z 1 . .
< +nr, < +nz, where n is an integer

7. Write the given expression as the cosine of an angle.
c0s30°cos 50° +sin 30°sin 50°

A)  cos(50°)

B)  cos(-20°)
C)  cos(80°)
D) cos(30°)
E)  cos(-100°)

8. Write the given expression as the sine of an angle.
sin 75°co0s35° —sin 35°cos 75°

A)  sin(-70°)

B) sin(40°)
©) sin(110°)
D) sin(75°)
E)  sin(35°)
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9. Verify the identity shown below.

i
sec’ E—y —1=|:ot2y

10. Factor; then use fundamental identities to simplify the expression below and determine
which of the following is not equivalent.

tan® x —tan®x +tanx —1

A) sinx-—rcosx

cos® X
B) 2 [sinx-cosx
see” x| ———8 —
Lo X
C) sanx 2
_E_SEI: X
cos X

D) tan xsecg x —saa::2 x

E) secz X —tang x

11. Verify the identity shown below.

(1 + cot? -:E?)t;an:4 g =gec’ &
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12.
Find the exact value of cos(u+v) given that sinu = % and cosv = —% . (Both x and v

are in Quadrant II.)

160
cos(u+v):ﬁ

B) cos(u+v):—%
©) cos(u+v)= 2281
P cos(u+v)=— o
BV cos(uv)= o

13. Determine which of the following are trigonometric identities.

L. csc(é?)sec(é’) = tan(@)
II. csc(6@)tan(0)=sec(0)
I1. tan(0)sec(8)=csc(b)
V. csc(é’) sin(@) =1

A) Il is the only identity.

B) Il and IV are the only identities.

C) [ III, and IV are the only identities.
D) Iis the only identity.

E) 11, III, and IV are the only identities.
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14. Add or subtract as indicated; then use fundamental identities to simplify the expression
below and determine which of the following is not equivalent.

. 1
sinx+l+——m—
sanx—1

A) sin® x

sinx —1

B) 1-ces?x

anx —1

C) 1+ces®x

anx —1

D) secx-cosx

tati x —secx

E) cscx-cotxcosx

1-cecx

15. Use the product-to-sum formula to write the given product as a sum or difference.

10sin£cos£
8 8

A
) 5sin£+5cosz
8 8
B
) ssin”
4
C
) 5+5c0s£
16
D
) 5—50031
16
E
) —53in£
16
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16. Solve the following equation.

tanx—£=0

A) T ST . .
x=—+un7T and x=—+nx, where » 15 an integer
B) T : :
x= E + x5, where 15 an integer
O T . .
x=—+xuT, where # 15 an integer
D) T : :
x =—+ s, where # 15 an integer
E) b 4 . .
x=—+nm and x=—+m, where 218 an integer

17. Use the half-angle formulas to determine the exact value of the following.

cos(22.5°)
NN
2
B -2
2
© -2
2
D) 343
2
E) 2442
2
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18. Use the trigonometric substitution x = 8sec(t9) to write the expression /x> —64 as a

: . : T
trigonometric function of €, where 0< 6 < 7

A)  8tan(6)
B) 64tan(0)
O o4 sec(é’)
D) 8sec(0)
E)  8sec(0)-1

19. 1f x=2cot6 , use trigonometric substitution to write v/4 + x” as a trigonometric

function of @, where 0< @< .

A) 2cosd
B) 2cscl
C) 2cotd
D) 2secd
E) 2siné

20. Use a double-angle formula to find the exact value of cos2u when

) 8 T
sinu=—, where —<u<sr.
17 2

cos2u = —9—7
289
B
) cos2u = @
289
C
) cos2u = @
289
D
) cos2u = ﬂ
289
E
) cos2u = —@
289
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Answer Key

sin-::EJrl::osﬁ
tan @ +cot S cosa sin 8
tan @cot 4 B sing  cos 8
cosa sin 8

sin wsin S+ cosoos 8 cosasin 8
cos aesin & sin oos g

sin c¥ein S+ cosccos 4
snacos &3

sin vsin 9 | cosacos A

sin@cos 8 sin@cos S
sin &3 N c.c}s.::r
cos 5 sn &
= tan S+cota

Rl el
> O

i+

=
|
=

2sin Cog

sinu +snv

=
|
==

Cosid oo i+
2cos

Cos

e — | —
-2

2

sin

Cos

]

PN
velloslies @)
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

sec’ F—T—y -1 = csefy-1
2
= 1+cot?y-1
= cotzy
E
2 3
(1+cot’ dJtan’ 8 = [1+ ':_Qsj i M
an” & |cos” &
_ sin® @ cos® Jsin® &
cos® 8 sin® oozt 8
_ dn’ 8  sin® Hces’ @
cos® & sin® fcost g
= tan® 8 +1
= sec’d
C
B
C
B
B
E
A
B
D
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Name: Date:

1. Verify the identity shown below.

1+zind B 1+zind

1-sin & - |COS 5‘|

2. Verify the given identity.
cos( x+yicos(x—y) =cos x—sin’y

3. Solve the multi-angle equation below.

B

sin(2x)=—
(22) =
A =& T . .
3 +nrx, 1 + nz, where n is an integer
B) =« T ) .
o +nrx, T +nz, where n is an integer
C) =« Vs ) .
) €+ 2nr, §+ 2nm, where n is an integer
D) =« T . .
) = +2nr, 1 +2nz, where n is an integer
E)

V4 V4 . .
o +nr, 3 + nzr, where n is an integer
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4. Determine which of the following are trigonometric identities.

A) II and IV are the only identities.

B) Il is the only identity.

C) I is the only identity.

D) [, I, and IV are the only identities.
E) [Iis the only identity.

5. Simplify the given expression algebraically.

i
cos|l—+x
)

A) s=anx
B) -s=nx
C) cosx
D) -cesx
E) 1
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6. Use a graphing utility to approximate the solutions (to three decimal places) of the given
equation in the interval [0, 277) .

[n::os x)[15c05x+4) —-3=1

A)

x =0.484, 1.799, 3.626, 4.490
B)

x =0.624,1.932, 3776, 4.435
©)

x =1.055, 2.078, 3.896, 4.721
D)

x=1.101, 2.118, 3.982, 5.104
E)

x=1231 2214, 4065, 5052

7. Factor; then use fundamental identities to simplify the expression below and determine
which of the following is not equivalent.

3 2
csc” x—eosc x—cscx +1

2 2
A) cecxcot x—cot” X

B) . [l—sinx]
cos” x| ——s—

gin” x

C) EOS4 X

- . 1
sin” xtasn X

D) 1-sinx-sin® x +sin’ x

sin® x

. 2
E) sec” xttan”t x

Cic X
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8. Use the sum-to-product formulas to write the given expression as a product.
sin 98 —sin 76

2sin8f cos &

2cos8fcosl

—2sin8fsin @

A)
B)
0
D)
E)

Chapter 5: Analytic Trigonometry

—2cos8dcos

2cos8¢sin b

If x =8cos#, use trigonometric substitution to write v/64 — x* as a trigonometric

function of @, where 0< @< .

A)
B)
0
D)
E)

8secd
8sin &
8cotd
8cosd
8cscd

10. Verify the identity shown below.

2 2 2 4
tan” Jeec” F+zec” & =zec” &

11. Determine which of the following are trigonometric identities.

A)
B)
0
D)
E)
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II1.

I is the only identity.

I and III are the only identities.
IT and II are the only identities.
I and II are the only identities.
I, 11, and III are identities.

(x)-sin(y) _cos(x)-cos(y) _,
cos(x)+cos(y) sin(x)+sin(y)
sin(x)+sin(y) cos(X)+COS(Y):
cos(x)+cos(y) sin(x)+sin(y)
Sin(X)JrCOS(y) =sin(y)+cos(x
MO i) eosts



Larson’s Precalculus with Limits: A Graphing Approach, 6e

12.
If sinx :% and cosx = 73, evaluate the following function.
CSC X

A)

CsCx = E
B) cscx=2
O cscx=A3
D) cscx = 1

3

E) 23

CiCcxy = ——

13.
3 Find the exact value of tan(u + v) given that sinu = —% and cosv = % .(Bothu and v

are in Quadrant I'V.)

A) tan (u +v):%
B) tan(u+v)=%
© tan(u+v)=—%
D) tan(u+v):§—§§
E) tan(u+v):—zi5§
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14. Determine which of the following are trigonometric identities. 6

cos(4x)+cos(2x) ~
2 cot(3x) - cot(x)

cos (4x)+cos(x) B
1L sm(3x)—sin(x —cot(2x)
cos(6x)+cos(2x)_c0 N
. sin (4x)+sin(2x) = cot(3x)

A) I 1is the only identity.

B) I, II, and III are identities.
C) [Iis the only identity.

D) None are identities.

E) Il is the only identity.
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

15. Use the figure below to find the exact value of the given trigonometric expression.

x
cot—
2
7
0
24
A) x A2
cot—=—
2 10
B) |::o1:£=l
2 7
© cot—="7
D) x T2
cot—=——
2 10
E) oot —=—
12
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16. Determine the exact value of the following expression.

cos(120° —0°)

NN

2
B) 1
2
SN
2
D) 1
2
E) 1 B3

17. Use the half-angle formulas to determine the exact value of the following.

cos(—22.5°)
A 242
2
B) -3
2
O 23
2
D) 3.2
2
E) 2+3
2
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18. Use the graph below of the function to approximate the solutions to
4cos(2x)—cos(x)=0 in the interval [0,27). Round your answers to one decimal.

rJ
i
|

o
=

T O P T I A

n
(]

A) 0.7,3.0,1.5,4.7
B) 3.0,1.5,4.7,5.6
C) 3.0,23,4.0,5.6
D) 0.7,23,4.0,5.6
E) 0.7,15,4.0,6.3

19. Use the cofunction identities to evaluate the expression below without the aid of a
calculator.

sin’ 62°+sin” 30° +sin” 28° +sin” 60°

A) 1
B) 2
) -1
D) 0
E) 1

2

20. Verify the given identity.
fin Sx +sin 3x
————————— =tandx
coshx +oos3x
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Answer Key

1.
_ |:1+sin5‘:l|:l+sin-5‘:l
Ii —s1n5)|:1+sin5')
_ |:1+s1n-:5‘)2
1-zin* &
_ l+sind
1-:in* 8
1+sin &
||:os.5‘|
2.
cos{ X+ Vicos X—y) = (cosXcosy —sinxsinyilcosxcosy+anxsiny)
= cos® xeos® y —sin® xsin® y
= cost Xll_Siﬂg_}?I—Il_EOSEXISiHEJF
= cos® x—cos® xsin® y —sin® ¥ +cos® xsin® y
= ozt x—sin®y
3. E
4. B
5.B
6. E
7. E
8. E
9. B
10.
tan® Fsec? & +sec* & =  sec .:E?‘(tan2 g+ 1)
= sec’ 8 sect g
= et g
1. A
12. B
13. C
14. A
15. C
16. D
17. E
18. D
19. B
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o 5x+3x Sx - 3x
_ _ 2 sin cos| ——
20. gin hx +sin3x _ o o
coshx +oos3x Sx+Ex Sx —-3x
Zoos| —/—— |cog T

Zsndxcosx

2cosdxcosx

tandx
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Name: Date:

1. Solve the multi-angle equation below.

sin (2x) = —%

A) Sz T . .
—+nm, —+nx, where n is an integer

B) 5x 1 . .
~—+nx, —+nx, where n is an integer

© 5—7[+ 2nr, 7?7[+ 2nm, where n is an integer
D ) .

) 5?7[+ 2nr, 7?7[+ 2nm, where n is an integer
E) 57

T ) )
? +nr, ? +nz, where n is an integer

2. Verify the given identity.

COSL — COSV 1 1
— = —tan—iu +v|tan5|u—vl

CoOsi toosy
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

3. Determine which of the following are trigonometric identities. 3

cos(4x)—cos(2x)

) 5 tan(3x) =—tan (x)
cos(3x)—cos(x) = _tan(2x
IL Sin(3v)—sin(x) )
cos(6x)—cos(2x) = —tan (3x

I sin(4x)+sin(2x)

A) 1l is the only identity.

B) Iis the only identity.

C) [, 11, and III are identities.

D) None are identities.

E) Iand I are the only identities.

4. Approximate the solutions of the equation 2sin’(x)=2cos(x)+1 by considering its

graph below. Round your answer to one decimal.

2_
ar
15
I 1 G
|:|_||||I AN INENI AR AEANL. RN
_15
_QE
3
A) 2.0,42
B) 2.0,3.1
C) 3.1,42
D) 1.2,5.1
E) 12,20
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5. Which of the following is a solution to the given equation?

cotx+1=10

A) 27
r= —

3

B) I
4

O) =5
6

D) T
r= —

4

E) x=?_;?f
&

6. Use the half-angle formula to simplify the given expression.

/1+cosl6x
2

A) cos32x
B) cos8x
C) cosl6x
D) cos64x
E) cos4x

7. Use the sum-to-product formulas to write the given expression as a product.
cos 86 —cos 66
A) -2sin760sind
B) 2cos768cosf
C) 2cos76sind
D) 2sin78cos@
E) —2cos768cos@

Page 311

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

8. Solve the following trigonometric equation on the interval [0, 27r).

sin (x)+cos(x)=0

Z
~
3

&

=
~
~
3

S
S o

ey
~

-

8
N I L NN
~

4>|f{“ ";|L'>f ";|

9. Use the graph below of the function to approximate the solutions to
3cos(2x)—cos(x)=0 in the interval [0,27). Round your answers to one decimal.

A) 0.7,2.0,1.5,4.8
B) 2.0,1.5,48,5.6
C) 2.0,2.2,4.0,5.6
D) 0.7,2.2,4.0,5.6
E) 0.7,1.5,4.0,623
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10. Multiply; then use fundamental identities to simplify the expression below and
determine which of the following is not equivalent.

I:sin % +cos x)[sin X Ccos x:l

. 2 3
A) Zsin®x-sec’ x—tan® x

B) sin® x-rcostx

C) 1-Zcos*x

D) cac?r-cot*z-Zeostx

E)

-

N
l—lmn[q—x]mﬁx

11. Expand the expression below and use fundamental trigonometric identities to simplify.

(sin ()+cos (a)))2
A) sin® (@) +cos’ (@)
B) 2tan(w)+1
C)  2sin(w)cos(w)+1
D) 1
E)  2cot(w)+1

1> Rewrite the expression sin(y)
1-cos(y)
A) sin’-sin(y)tan(y)
B) 1-sin(y)tan(y)
C)  csc(y)+eot(y)
D) sin’+sin(y)tan(y)
E) 1-cos(y)

so that it is not in fractional form.
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13. Determine which of the following are trigonometric identities.

I. sin(@)+cot(@)cos(8)=csc(6)
II. cot(6)—sin(&)cos(8)=0
I1. sin(@)+sin(@)cos(0)=csc(0)
A) lis the only identity.
B) Iand II are the only identities.
C) [III is the only identity.

D) I, II, and III are identities.
E) Il is the only identity.

14. Find all solutions of the following equation in the interval [O, 272) .

Scost x=2+sinx

A) x=D,E,3—ﬁ
47 4
B) | g3 47 llx
4737 6
O x=:=r 2 4 3w
2737372
D
) x=[:],ﬂ',?_jr,11_ﬂ
& 6
B) | 7373 x
274727 g
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Chapter 5: Analytic Trigonometry

15 1f x=10sin6 , use trigonometric substitution to write 1100 — x* as a trigonometric

function of &, where Z <f< Z.
A) 10siné
B) 10cos®
C) 10tané
D) 10cscé
E) 10sec@d

16. Use the figure below to determine the exact value of the given function.

sin 28

3
A) sir12.5'=i
13
B) sir12¢5‘=1
13
© si1125'=E
3
D) sir12.5'=E
13
E) si1125'=E
13
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17. Verify the identity shown below.

sin® &-1

2—=|:5|:25‘—1
cost -1

18. Solve the multiple-angle equation in the interval [0, 27[) .

SECAx = 2

A) a7 B 15m
8

B) = o 5w 13x 10w

12712712 7 12
O I Sao o 1w
6 6 6 6
D) x=;='r3;?r5;?r?;?r
474747 4
E) x=;='r2;:'r4;¢5;:'r
3737373

19. Verify the identity shown below.

tan &+ 1

-  =an#
sec & +oec &
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20. Solve the following equation.

tan® x+tan x =0

A 3T .
) x=ma+2nm and x="—+ 2nm, where # 15 an
B) T . .
x=mmand x =— 4+, where # 15 an integer
C 2T a2 .
) X =—+2um and x=?+2?zﬂ', where 215 at
D) T . :
x=wnm and x=—+xnr where 818 an integer
E 2T . .
) x=mm and x=—+2um, where # 15 an integ
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Answer Key
1. E
. [u+v]. [u—v]
—2s51in st
COSH —COSY 2 2
Ccosie Foosy [H +V] [H—V]
2ros Cos
2 2
_ [u +v] [u—v]
= —tfan tan
2 2
= —tan—ix tvitan—iz —vi
2 2
3. A
4. D
5.D
6. B
7. A
8. B
9. D
10. A
11. C
12. C
13. A
14. D
15. B
16. E
17.
sin? -1 sin® 8- Izsin:4 8+ cog? 5')

18.

cos? 8-1 cosgﬂ—(sin25+cosz 5‘)
sin® &-sin® @ -cos’ &
cos® @-sin®d -cost 8
—cost &

—zin® &

= cot®d

= st g-1
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Chapter 5: Analytic Trigonometry

sin &
ta.ﬂg'l']. COSH

19. =
sec & +cac & 1 1

cos & * sin &
sin & +cos &
cos 8
sin&+cos &
cosBun &
sin&+cosd  cosfsin &
cos & sn &+ cos &

cosdein &

+1

cosd
= and

20. B
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Name: Date:

1. Find the exact value of the given expression using a sum or difference formula.
sin165°

A 3-1
22
B) _/3+1
22
RNEE |
242
D) /3+1
242

2. Use the sum-to-product formulas to find the exact value of the given expression.
cos150% - cos 307

A) 1

B) -1
C) -.f
D) .

2

E) 0

3. Verify the identity shown below.

1+tan & _t
1+cotd

an &
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4. Find all solutions of the following equation on the interval [0,27).

cot(x)+\/§:0

A Sz 7 1z Tx
66 6 6
B) n 4r
373
C) 5z 1z
6 6
D) 2z 5x
373
E) = 1z
6 6

5. Approximate the solutions of the equation 2sin’(x)+5sin(x)—2=0 by considering its

graph below. Round your answer to one decimal.

m
=
|

2.5
50
A) 04,28
B) 0.4, 1.0
C) 10,18
D) 04,18
E) 18,28
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6. Use fundamental identities to simplify the expression below and then determine which
of the following is not equivalent.

s cr[l::sc & —sin cr)

A) 1-zinea
B) cscfa-1
csct o

C) |::5t:2 & - snan:2 &+ 1:54112 &

I:SIZ2 o

D) 1-cot*a

E) coste

7. Determine which of the following are trigonometric identities.

L. cos4( )+sin® (t)=1-2sin’(t)+2sin*(t)

I sin < > (t)c @ (1)-sin’ (1
I11. sin’ (cos2 —Cos (t))sin(t)
A) [Tisthe only identlty.
B) I and III are the only identities.
C) Il is the only identity.

D) I, II, and III are identities.
E) [IandII are the only identities.
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8. . . )
Find the exact value of cos(u + v) given that sinu = % and cosv = —% .(Both # and v

are in Quadrant II.)

A) cos(u+v)=%
B) cos(u+v) =
© cos(u+v) =2
D) cos(u+v):%
E) cos(u+v)= oo

9. Find all solutions of the following equation in the interval [O, 272) .

Zeosx—gecx =10

A) x=;?r A S Uw
474747 4
B) x=:-‘r St 1l
66 &6
O I 2 4m o
3737373
D) x=D,£,?T,3—?T
2 2
E) x=:-‘r A 3w 0w
247276
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10. Use the product-to-sum formula to write the given product as a sum or difference.

. T . T
8sin—sin—
8 8

A
) 4sin
16
B
) 4-4c0sZ
4
C
) 4+dcos =
16
D
) 4sin =
16
E)

4sin£+4cosZ
8 8

11. Solve the multi-angle equation below.

A) 10z 147 . .
—+nr, = +nz, where n is an integer

B
) 1O—ﬁ+ 2nr, 1477[+ 2nm, where n is an integer

C) 57z 147 . )
3 +nr, = + nz, where n is an integer

D) 5z Ik . .
?-1- nr, T+ nrz, where n is an integer

E
) 5?7[+ 4nr, 777[+ 4nr, where n is an integer
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12. Use the product-to-sum formulas to write the expression below as a sum or difference.

A)
B)
&)
D)

E)

Chapter 5: Analytic Trigonometry

sin (86)cos (66)
cos(20 +cos 140 )
sin 20 +cos 149 )

cos(20)- cos(l46’)

R~ N~ N~ N~ N~
— — — — —
.
=
r—

S
Cb
+
w2
o
s

)
sin (1460)—sin(20) )

13. Verify the identity shown below.

sec & +oec &

+
tan &+ 1 =zand

14. Find all solutions of the following equation on the interval [0,27).

A)
B)
0
D)

E)

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
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cse’(x)-2=0
T 3z
4 4
7T 37 Snm Ix
474 47 4
T I
4 4
st Tx
4° 4
L
4° 4
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15. Verify the identity shown below.

secj,ﬂ—cotj[g—g] =1

16. _. . : 11 4
Find the exact value of tan (u + v) given that sinu = el and cosv = 4—(1) (Both u and v

are in Quadrant I'V.)

A) tan(u+v)=%
B) tan(u+v)=%
© tan(u+v):—%
D) tan(u+v):%
E) tan (u+v) = —%

17. Factor; then use fundamental identities to simplify the expression below and determine
which of the following is not equivalent.

|::c::-1::4 & - |::c::-1::4 .::rl::c::-sz o

A) costa
B) 1-sn‘a
C) 1:5:112 &
sn'|l——a
2
E) 1
s o
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18. 1f x = 6sin6® , use trigonometric substitution to write v/36 — x” as a trigonometric

function of &, where 0 <6 < %

A) 6¢cscd
B) 6secd
C) 6sind
D) 6cosé
E) o6tané@

19. Which of the following is equivalent to the given expression?

t:c::t2 x

cecx+1

A) cscxt+lsecx

B) cscx-1

C) cotx+2

D) tan® x —cot® x

E) -Zsecxoacix
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20. Find the exact solutions of the given equation in the interval [O, 27[) .

sinxcosZy toosxsinEx =10

A o7 dx x
2T 6 6
B) _oZF 2%, 4r 5w
3703 3703
O g F em ax
R 3
D) x=[l,£,??,5—ﬂ
3
E) x=0
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Answer Key

1. C
2. C
3.

N sin &
l+tand cosd
1+cotd 1+|::c::s-5'

sin &

cos B +sin g

_ cos 8
sin @+ cos 8
sin &
_ cos@+snd sin &
coséd sin & +cos &
_sand
cos &
= tan#
4. C
5. A
6. D
7. B
8. C
9. A
10. B
11. E
12. C
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gin &
+1
13 tan & + 1 _ cos &
" sec8+cosc 8 1 N 1
cosd sind
sin & +cos &
_ cos &8
sin & +cos d
cos&an
_ sin5'+t:os.:5'l cos&en &
cosd and+cosd
_ cos&ain &
cos &
= and
14. B
15.
snacj,.u—l:-::-t:4 ?—;—,{1 = sacj,u—tanj,u
_ 1 sin® u
B T 3
cos® 4 cos® 4
_ 1-sin® o
cos® J7,
_ cosg,ﬂ
u::oszp:
= 1
16. C
17. C
18. D
19. B
20. B
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Name: Date:

1. Factor; then use fundamental identities to simplify the expression below and determine
which of the following is not equivalent.

an” x—sn*x—gnx+1

2 2 :
A) Cof X—Cof Xinx

B) 1-snx

SEC2 X

C) COS4 X

1+anx

D) cost x[l —zin x)

E) 1+cos®x

sin %

2. Solve the multi-angle equation below.

o)

2

A & s ) .

3 +nr, Y +nz, where n is an integer
B) =« T . .

) ? +2nr, ? +2nm, where n is an integer

() 4 T . :

By +nrx, Y +nz, where n is an integer
D) =« r . .

By +nrx, - +nz, where n is an integer
E)

T T . .
5 +4nr, 7 +4nzx, where n is an integer
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3. Find the exact value of the given expression using a sum or difference formula.

T
cosS—
12

A) 31
27
B) 3.1
B

O 3+1
22
D) _/3+1

242

4. Verify the identity shown below.

cscf —cosfcotd =s1n 8

5. Determine which of the following are trigonometric identities. 6

cos(4x)+cos(2x)

2cot(3x) =cot(x)
cos(4x)+cos(x) cot(2
1L sin (3x)—sin (x) = cot(2+)
cos(6x)+cos(2x) cot(3x
L. sin (4x)+sin (2x) =cot(3x)

A) I 1is the only identity.

B) [Iand III are the only identities.
C) None are identities.

D) Il is the only identity.

E) Iand II are the only identities.
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6. Solve the multiple-angle equation in the interval [0,27).

tan 2x = -1

A) x=;='r3;='r5;='r?;:'r
474747 4

B) x=;rr2;?r4;¢5;?r
3737373

©) x=3;?r?;?rll;?r 157
28 8’ 8

D) x=;='T5;=T?;?T11;:'T
66 6 6

E) x=;?T5:'T7:-‘T11J‘T
66 6 6

7. Write the given expression as an algebraic expression.

Cos| afcocos X — arcsin x|

A) 1

B) x1- x - x
x+1

C) 0

D) 2x1- %
E) x1- i ox

= +1
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8.
Find the exact value of cos(u+v) given that sinu = % and cosv = —1—’57 . (Both u and v

are in Quadrant II.)

A) cos(u+v):%
B) cos(u+v):—2873
© cos(u+v)= 233
D) cos(u+v)=- =
BV cos(uv)= -

9. Use a double-angle formula to find the exact value of cos2u when

) 5 T
sinu =—, where —<u<rx.
13 2

A

) cosZu-—ﬁ
169

B

) c052u=ﬂ
169

C

) c052u=@
169

D

) c052u=£
169

E

) cos2u:—&
169
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10. Use fundamental identities to simplify the expression below and then determine which
of the following is not equivalent.

cot Ssec 8

A) 1

sin g
B) secs

tan &
O] 1

cos Stan 4
D) sec d
E) cscd

11. Find the exact value of the given expression using a sum or difference formula.
sin345°

A 3+1
242
B) -1
22
O _Z3+1
22
D) _3-1
22

12. Verify the identity shown below.

1

—  =zcH+tan &
sec & —tan &
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13. Use the graph below to approximate the solutions of the equation
-2 cos(x) — sin(x) =0 on the interval [0, 277). Round your answer to one decimal.

A) —2.0,5.9
B) 2.0,59
C) 52,59
D) 2,52

E) -2,52

14. Determine which of the following are trigonometric identities.

| sin (t)+sin(s) +cos(t)+cos(s) ~0
" cos(t)—cos(s) sin(t)-sin(s)
. sin (t)+sin(s) +cos(t)+005(s) _
. cos(t)+C°S(S) s1n(t)+Si1’l(S)
sin(t)+cos(s) — sin(s)+ cos
. sin(t)cos(s) (5) (1)

A) lis the only identity.

B) [Iand III are the only identities.
C) IIand II are the only identities.
D) [Iand Il are the only identities.
E) L II, and III are identities.
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15.
If cscx = % and cosx <0, evaluate the function below.
SEC X
A) 4
SECX = —
3
B)
SEC X = —E
4
9]
SeC X = —ﬂ
12
D)
SECX = _@
3
E)
SECX = %
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16. Use the graph below of the function to approximate the solutions to
4cos(2x) - cos(x) =0 in the interval [0, 277). Round your answers to one decimal.

m
=

rJ
i

o
=

)
i

T O P O T O O O I

n
(]

A) 0.7,3.0,1.5,4.7
B) 3.0,1.5,4.7,5.6
C) 3.0,23,4.0,5.6
D) 0.7,23,4.0,5.6
E) 0.7,15,4.0,6.3

17. The rate of change of the function
Fix)=-cscx—sinx

is given by the expression
cscxcotx—cosx-

Which of the following is its simplification?

2
A) TLCECASEC X

B) 1:54112 XCosx

C) E:c::ut:4 XCOsX

D) —cotx |c:-::us2 x

E) SEEj X
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18. Use the cofunction identities to evaluate the expression below without the aid of a
calculator.

cos? 50° + cos” 58° + cos” 40° + cos” 32°

A) 1
B) 2
o) -1
D) 0
E) |1

2

19. Use the product-to-sum formula to write the given product as a sum or difference.

6sin£cosZ
8 8

A
) 3sin£+3cos£
8 8
B
) 3sin£
4
C
) 3+300s£
16
D
) 3—300s£
16
E
) asin X
16
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20. Multiply; then use fundamental identities to simplify the expression below and
determine which of the following is not equivalent.

I:sin % +cos x)[sin X Ccos x:l

.3 2 3
A) Zsin®*x-sec’ x—tan® x

B) sin® x-rcostx

C) 1-Z2cos*x

D) cac®x-—cot®zx-Zeostx

E) N
1-2sin — ~X|cosx

-

Page 340

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 5: Analytic Trigonometry

Answer Key
1. E
2. E
3.D
4.
csc@ —cos& cotf = 1 —cnﬁﬁ'cmg
sin & sin &
_ 1 _lt:l;:rﬁ2 g
sin#  sin &
=1—c0529
sin &
.2
_ sin” g
sin &
= gin &
5. A
6. C
7. D
8. C
9. D
10. D
11. C
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12. ! = 1 .
sec & —tan & 1 =anéd
cos8d  cosd
B 1
~ 1-snéd
cos &
_ 4. cos &
1-z1n &
_ cosf  l+sind
1-and 1+znd
_ c055[1+sin5)
1-sin* 8
_ cos8(1+sin &)
cos® &
_ 1+=snd
cos &
_ 1 +sin5‘
cosd cosd
= zecH+tan f
13. D
14. A
15. C
16. D
17. C
18. B
19. B
20. A
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Chapter 6: Additional Topics in Trigonometry

Name: Date:

1. In the following triangle, 4 = 58°, b =105, and a = 126. Use the Law of Sines to find
the measure of angle C, in degrees. Round your answer to two decimals.

A) 121.03
B) 135.03°
C) 4503
D) 77.03
E) 4497

2. Given 4=52°, B=65°,and a="7.1, use the Law of Sines to solve the triangle for the
value of b. Round answer to two decimal places.

C
b
a

A c B
A) b=6.98
B) 5=8.03
C) b=628
D) b=8.17
E) b=6.17
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3. A plane flies 710 miles from City A to City B with a bearing of 28" (clockwise from

north). Then it flies 672 miles from City B to City C with a bearing of 45°. Find the
straight-line distance from City C to City A. Round your answer to two decimals.

A) 207.70 miles

B) 1238.36 miles

C) 1111.16 miles

D) 955.99 miles

E) 1366.83 miles

4. Find the angle between the vectors u and v.

Y. [T S5y, . [ L.
u=cos|=—1tsn|—=\|31, v=cos]| —|1+s5n]—|]
3 3 4 4

A) 40°
B) 75°
C) 105
D) 165
E) 175°

5. Letu=(6,5) and v=(12,7). Findu-v.

A) (13,17)
B) (-6,-2)
O (18,12)
D) (-1,-7)
E) (17,13)

Page 344

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 6: Additional Topics in Trigonometry

6. Use the figure to determine the tension in the cable CA supporting the load. Round
your answer to two decimals.

13 in.23 in.

A) 3194.44 Ibs.
B) 9996.76 Ibs.
C) 6881.42 Ibs.
D) 2500.81 Ibs.
E) 3632.97 Ibs.
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7. Plot the following complex number.
3

A)

B)
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0

D)

E)
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8. Using the figure below, sketch a graph of the given vector. [The graphs in the answer
choices are drawn to the same scale as the graph below.]

2u+tv
Ay
X
-
v u
A)
&y
2u+v
X
o=
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B) &y
X
-
ut+vw
0
&y
X
I
2utvw
D)
&y
X
-
utv
E) none of these
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9. Find the vector v that has a magnitude of 6 and is in the same direction as u, where

u=(-6,-5).
A) -36 -30
V={—F—,—/—
61 /61
B) 6 -5
V={—F/—,—/—
61 /61
O)] 1 -6
V={—F/—,—/—
61 /61
D) 1 1
V={—F/—,—/—
61 /61
E) 5 6
V={—F/—,—/—
61 /61

10. Use DeMoivre's Theorem to find the indicated power of the following complex number.

(5 +543 i)6

A) 1,953,125

B) 390,625
C) 78,125
D) 1,000,000
E) 3,125

11. Given vectors u = <—2, —3> and v= <4, —4>, determine the quantity indicated below.

—4u-3v
A) -216
B) 240
C) 68
D) 48
E) 4
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12. Find all solutions to the following equation.

¥ -216=0

A) x=6, 3+3J3i, 3-33i
B) x=6, -6

C) x=-6, 3-33i, 3+33i
D) x=6

E) x=6, —3+33i, —3-33i

13. Find the standard form of the complex number shown below. Round answers to two
decimal places.

6(c0s190°+isin190°)
A) —5.91-1.04i
B) —6.14—1.43i
C) -6.66-2.14i
D) —7.15-2.39i
E) —7.33-2.57i

14. Find the trigonometric form of the complex number shown below.
—7i
A)  7(cos0+isin0)

B) 7(cosz+isinz)
0) 3z .. 37
7| cos—+isin—

2 2

D) T ﬂ'J
7| cos—+isin—
4 4

E)

T .. T
7| cos—+isin—
2 2)

15. Find the absolute value of the complex number —4 + 6i .
A J10
B) 310
C) 52
D) 5413
E) 213
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16. Given a=12, b=8,and c =11, use the Law of Cosines to solve the triangle for the
value of B. Round answer to two decimal places.

A) 60.33°
B) 76.53°
C) 40.42°
D) 80.44°
E) 63.06°

17. A triangular parcel of land has sides of lengths 100, 580, and 600 feet. Approximate the

area of the land. Round answer to nearest foot.
A) 29,432 ft?
B) 28,800 ft*
C) 28,195 ft*
D) 28,182 ft°
E) 28,787 ft*

18. Find the component form of vector v with initial point (—5,1) and terminal point

(3,-2).
A) v=(2,3)
B) v=(-3,4)
O v=(2,-3)
D) v=(3,2)
E) v=(-6,-1)
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19. 1 3

Find the fourth roots of —5+7i . Write the roots in trigonometric form.
A)

w, = c0s(20°) +isin(20°)

w, =cos(110°) +isin(110°)

w, =c0s(200°) +7sin(200°)

w, =c0s(290°) +1sin(290°)

B)
w, = c0s(30°) +isin(30°)
w, = co0s(120°) +17sin(120°)
w; =c0s(210°) +isin(210°)
w, =c0s(300°) +isin(300°)

0
w, = c0s(35°) +isin(35°)
w, =cos(125°) +isin(125°)
w, =co0s(215°) +isin(215°)
w, =c0s(305°) +isin(305°)
D)
w, = c0s(25°) +isin(25°)
w, =cos(115°) +isin(115°)
w; = c0s(205°) +isin(205°)
w, =c0s(295°) +isin(295°)
E)
w, = c0s(40°) +isin(40°)
w, =cos(130°) +isin(130°)
w, = c0s(220°) +1s1n(220°)
w, =c0s(310°) +isin(310°)

20. Given a=5, b=9,and ¢=12, use Heron's Area Formula to find the area of
triangle ABC . Round answer to two decimal places.
A) 20.40 sq. units
B) 16.97 sq. units
C) 19.60 sq. units
D) 12.65 sq. units
E) 17.40 sq. units
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Answer Key

PN R

SCxIoREERES 0
P OQOWOQHOPEHUOCO>IO0OWOoOEHOU
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Name: Date:

1. A boat race runs along a triangular course marked by buoys 4, B, and C. The race
begins with the boats headed west for 3900 meters. The other two sides of the course
lie to the north of the first side, and their lengths are 1900 meters and 2500 meters,
respectively. Find the bearing for the last leg of the race. Round your answer to two

decimals.

A)  —inf°
B) 113.74°
O 180.0r
D) 156.26°
E) 90.01°
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2. ]

Find the fourth roots of Y —71' . Write the roots in trigonometric form.

A)
w, = c0s(50°) +isin(50°)
w, = cos(140°) +isin(140°)
w, =c0s(230°) +7s1n(230°)
w, =c0s(320°) +1sin(320°)
B)
w, = c0s(60°) +isin(60°)
w, = cos(150°) +isin(150°)
w; = c0s(240°) +isin(240°)
w, =c0s(330°) +isin(330°)
0
w, = c0s(65°) +isin(65°)
w, =cos(155°) +isin(155°)
w, = c0s(245°) +1sin(245°)
w, =c0s(335°) +isin(335°)
D)
w, = c0s(55°) +isin(55°)
w, = cos(145°) +isin(145°)
w; = c0s(235°) +isin(235°)
w, =c0s(325°) +isin(325°)
E)

w, = c0s(70°) +isin(70°)

w, =co0s(160°) +isin(160°)
w, =c0s(250°) +7s1n(250°)
w, = cos(340°) +isin(340°)

3. Perform the operation shown below and leave the result in trigonometric form.
[ 6(cos90°+isin90°) |[ 2(cos 280°+isin 280°) |
A) 8(005 370°+isin 3700)
B) 12(c0s252°+isin252°)
C)  12(cos190°+isin190°)
D) 8(cos190°+isin190°)
E)  12(cos370°+isin370°)
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4. Find the absolute value of the complex number -2 — 61 .

A) 22
B) 42
C) 40

D) 510
E) 210

5. Use DeMoivre's Theorem to find (8 +8i )3 . Write the result in standard form.

A) 1024 -1024i
B) -1024+1024i
C) -1024-1024i
D) 512+512i

E) 1024 +1024i

6. Use Heron's area formula to find the area of the triangle pictured below, if @ = 8 inches,
b = 10 inches, and ¢ = 4 inches.

A) 21

B) 16

D) 12421
E) 231
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7. A plane flies 740 miles from City A to City B with a bearing of 25° (clockwise from

north). Then it flies 614 miles from City B to City C with a bearing of 49°. Find the
straight-line distance from City C to City A. Round your answer to two decimals.

A) 307.31 miles

B) 1347.06 miles

C) 1137.63 miles

D) 911.87 miles

E) 1324.67 miles

8. Determine the area of a triangle having the following measurements. Round your
answer to two decimal places.
A=128° b=8, and c=15
A) 56.74 sq. units
B) 47.28 sq. units
C) 37.82 sq. units
D) 42.55 sq. units
E) 52.01 sq. units

9. Perform the indicated operation using trigonometric form. Leave answer in
trigonometric form.

(8+8i)(2+2i)

A) S7. .. 5«
—16| cos—+isin—
4 4

B
) —32(cos3—ﬁ+ isin3—ﬂj
2 2

C

) 16 c:os£+isinZ
2 2

D

) 32 cos£+isinZ
2 2

E) ( 3z .. 37r)
16| cos—+isin—
4 4
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10. Find the component form of v if ||v|| =8 and the angle it makes with the x-axis is 120°.

A) <4ﬁ 4>
< 3 8f>
< 843, 8>

> (44
(-442,442)

11. Determine the area of a triangle having the following measurements. Round your
answer to two decimal places.
C=5924" a=6, and b=14.5
A) 37.44 sq. units
B) 33.70 sq. units
C) 29.95 sq. units
D) 44.93 sq. units
E) 41.19 sq. units

12. Determine whether u and v are orthogonal, parallel, or neither.

7 -1
u= <§,7>, V= <14,—3>

A) orthogonal
B) parallel
C) neither

13. The vector u= <3700, 4600> gives the number of units of two models of laptops
produced by a company. The vector v = <1550, 1 150> gives the prices (in dollars) of the

two models of laptops, respectively. Identify the vector operation used to increase
revenue by 3%.

A) u-(L03)|v|
B) 1.03(u-v)
C) 1.03|u-v|
D) 1.03|uf-v

E) 1.03(u+v)
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14.

15.

After a severe storm, three sisters, April, May, and June, stood on their front porch and
noticed that the tree in their front yard was leaning 5° from vertical toward the house.
From the porch, which is 100 feet away from the base of the tree, they noticed that the
angle of elevation to the top of the tree was 29°. Approximate the height of the tree.
Round answer to two decimal places.

A) 57.19 feet

B) 58.48 feet

C) 68.48 feet

D) 53.07 feet

E) 60.01 feet

Write the complex number shown below in trigonometric form.

i

—3-3G BT

A)
(7w )
6| cos— +isin—
L 6 6 !

B)
[ 4xr 4
6| cos— +isin—
L 3 3 !

0)
[ 57 5w
6| cos— +isin—
v 3 3 r

D)
[ 57 &)
6| cos— +isin—
v 4 4 r

E)
[ 1w 11w
& cos— +isin —
& &

.
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16. Letu=(10,6) and v=(11,15). Findu-v.

A) (25,17)
B) (-1,-9)
O (21,21)
D) (-5,-5)
E) (17,25)

17. Given vectors u = <—3,1> and v= <2, —2>, determine the quantity indicated below.

u-—4v
A) 20
B) -16
Cc) 2
D) 32
E) 14

18. Given C =130°, a=16.9, and ¢ =12.3, use the Law of Sines to solve the triangle (if
possible) for the value of b. If two solutions exist, find both. Round answer to two
decimal places.

A) b=3.73
B) 5=129 and 5.61
C) b=6.98

D) b=0.36 and 5.74
E) not possible

19. 1f ||u|| =5 and ||V|| =3, and the vectors make angles of 150° and 110° with the x-axis

respectively, find the component form of the sum of u and v. Round answers to two
decimal places.

A) (-5.36,5.32)

B) (-3.30,-0.32)
O (1.47,-1.51)
D) (3.53,-7.15)
E) (-4.31,6.20)
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20. Determine whether u and v are orthogonal, parallel, or neither.
u=(1,-5), v=(20,3)

A) orthogonal
B) parallel
C) neither
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Answer Key

—_
©

1. B
2. B
3. E
4. E
5. B
6. E
7. E
8. B
9. D
10. D
11. A
12. B
13. B
14. D
15. B
16. B
17. D

E

A

C

N
i
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Name: Date:

1. A 400 -pound trailer is sitting on an exit ramp inclined at 31° on Highway 35. How
much force is required to keep the trailer from rolling back down the exit ramp? Round
answer to two decimal places.

A) 206.02 pounds
B) 342.87 pounds
C) 274.44 pounds
D) 308.65 pounds
E) 325.76 pounds

2. Find the component form of vector v.

A) vy

I
.-'—"I‘-\-\.
Lh
I=
S

B) wv={4,-5
O wv={-4-5
D) v={4.-3
E) w={54;
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3. Given a=6, b=9,and c =7, use the Law of Cosines to solve the triangle for the
value of A. Round answer to two decimal places.

C
a
b
Figure not drawn to scale
A c B
A) 60.33°
B) 50.98°
C) 80.44°
D) 87.27°
E) 41.75°

4. Given 4=16°, b=12,and a =10, use the Law of Sines to solve the triangle (if
possible) for the value of c. If two solutions exist, find both. Round answer to two
decimal places.

A) c¢=18.62
B) ¢=2.10 and 20.97
C) ¢=19.75

D) ¢=1.12 and 17.85
E) not possible
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5. Given a=7, b=5, and ¢ =8, use the Law of Cosines to solve the triangle for the value
of B. Round answer to two decimal places.

C
a
b
Figure not drawn to scale
A c B
A) 60.33°
B) 81.79°
C) 80.44°
D) 3821°
E) 60.00°

6. Determine whether u and v are orthogonal, parallel, or neither.
u=(-7,3), v=(12,35)

A) orthogonal
B) parallel
C) neither
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7. In the figure below, (a,b)=(4,6) and (c,d)=(6,5). Find (x,y) so thatu=v.

%; ]
(a. b)

. (c, d)
v
I I I I I I
A) (2,41
B) (12,9
O (0,1
D) (9,12)
E) (10,11)

8. A straight road makes an angle, 4, of 20° with the horizontal. When the angle of
elevation, B, of the sun is 60°, a vertical pole beside the road casts a shadow 8§ feet long
parallel to the road. Approximate the length of the pole. Round answer to two decimal
places.

S, \ -
N
Q}"’:

A) 547 feet
B) 6.22 feet
C) 10.28 feet
D) 13.86 feet
E) 5.94 feet
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9.

10.

11.

Given 4=51°, b=6,and c =9, use the Law of Cosines to solve the triangle for the
value of a. Round answer to two decimal places.
C
a
b
Figure not drawn to scale

A c B
A) 7.00
B) 10.30
C) 7.83
D) 13.60
E) 8.65

Use vectors to find the measure of the angle at vertex B of triangle ABC, when
A=(6,1),B=(-1,3),and C =(—4,-5). Round answer to two decimal places.

A) 92.52
B) 94.61°
C) 95.95
D) 93.42
E) 97.13°

Determine the area of a triangle having the following measurements. Round your
answer to two decimal places.
A=128° b=7, and c=14

A) 46.34 sq. units

B) 38.61 sq. units

C) 30.89 sq. units

D) 34.75 sq. units

E) 42.47 sq. units

Page 368

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 6: Additional Topics in Trigonometry

12. A park ranger at point 4 observes a fire in the direction N29°15'E. Another ranger at
point B, 9 miles due east of A4, sites the same fire at N50°39'W . Determine the
distance from point B to the fire. Round answer to two decimal places.

A) 4.47 miles
B) 4.72 miles
C) 7.98 miles
D) 7.07 miles
E) 7.47 miles

13. Find the standard form of the complex number shown below.

S .. 5x
ll(cos—ﬂsm—j
6 6
A 1113
2 2
B s 11
4 4
) 2 243,
__+_l
11 11
D) 113 11,
2 2
E) 4*/5_11-
11 11

14. Perform the operation shown below and leave the result in trigonometric form.
8(c0s2.3+isin2.3)

4(cos1.7+isin1.7)
A)  2(c0s0.6+isin0.6)
B)  4(c0s0.6+isin0.6)
C)  4(cosl.4+isinl.4)
D) 2(cos4+isin4)
E)  2(cos3.91+isin3.91)
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15. Use DeMoivre's Theorem to find the indicated power of the following complex number.

( ju . 7[) 12
2| cos—+isin—
[ 3 3

A) 2048
B) 4,096

C) 4,096 +4096+3

D) 2,048+20483
E) 4,09

16. Determine the area of a triangle having the following measurements. Round your
answer to two decimal places.
B=76°30",a=8, and c=13
A) 60.68 sq. units
B) 45.51 sq. units
C) 40.45 sq. units
D) 50.56 sq. units
E) 55.62 sq. units

17. Given C =126°, a =10.10, and ¢ =18, use the Law of Sines to solve the triangle (if
possible) for the value of b. If two solutions exist, find both. Round answer to two
decimal places.

A) b=3.39
B) b=0.58 and 2.73
C) b=10.10

D) b=11.89 and 4.03
E) not possible
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18. Find the vector v that has a magnitude of 4 and is in the same direction as u, where

u=<—5,4>.
A) <—2o 16>
V={—F/—,—/—
41 V41
B) -5 4

E)

|
G
" ok
G

19. f u=-i—-8j and v=—4i+j, find w=-3u—-4v.
A) w=15i+28]j
B) w=-i+40j
C) w=16i+20j
D) w=19i+29j
E) w=19i+20j

20. Given vectors u = <—2,5> and v= <2, —4>, determine the quantity indicated below.

u-—v
A) 20
B) 2
C) 16
D) 24
E) 18
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Answer Key

I. A
2. B
3. E
4. B
5.D
6. C
7. E
8. C
9. A
10. B
11. B
12. C
13. D
14. A
15. B
16. D
17. C
18. A
19. E

D

N
3
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Name: Date:

1. Given C=130°, a=19.9, and ¢ =15.3, use the Law of Sines to solve the triangle (if
possible) for the value of b. If two solutions exist, find both. Round answer to two
decimal places.

A) b=4.20
B) b=1.76 and 6.08
C) b=7.45

D) 5=0.83 and 6.21
E) not possible

2. Use DeMoivre's Theorem to find the indicated power of the following complex number.

(3+3\/§i)6

A) 19,683
B) 6,561
C) 2,187
D) 46,656
E) 243

3. Find the trigonometric form of the complex number shown below.

-3-3;
A)
T T
3 cos—+isin—
B)
[ 11 _11}‘2']
J_n:c::us—ﬂsm—
&
0)

7 7
9[;='T_;='T

Ccof — +i8ih —
£ &
D)
S
3\|'{_[|::os— +zs1nT
E)

iy i
2 — +izit—
J_[cos4 zs1n4]
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4. Find the standard form of the complex number shown below. Round answers to two
decimal places.

2(cos340°+isin340°)
A) 1.88-0.68i
B) 2.11-1.07i
C) 2.63-1.78i
D) 3.12-2.03i
E) 330-221i

5. Given a=13, b=11, and ¢ =6, use Heron's Area Formula to find the area of
triangle ABC . Round answer to two decimal places.
A) 32.86 sq. units
B) 28.14 sq. units
C) 20.78 sq. units
D) 30.59 sq. units
E) 28.10 sq. units

6. Determine the area of a triangle having the following measurements. Round your
answer to two decimal places.
B=75°22" a=11, and c=14
A) 89.40 sq. units
B) 67.05 sq. units
C) 59.60 sq. units
D) 74.50 sq. units
E) 81.95 sq. units

7. Determine whether u and v are orthogonal, parallel, or neither.
u=(1,5), v=(-25,2)
A) orthogonal

B) parallel
C) neither
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8. Find the projection of u onto v if u = <2,—1>, V= <5,2> .

A) <ﬂ _L>
V297 29
0

B) 16 4

~—

9. Perform the indicated operation using trigonometric form. Leave answer in
trigonometric form.

(—4-4i)(-3-3i)

A) 5t .. 5«
—12| cos—+isin—
4 4

B
) 24 cos3—”+isin3—”
2 2

C
) 12(cos£+isin£j
2 2

D
) 24(c0s£+isin£j
2 2

E) 37 .. 37
12| cos—+isin—
4 4
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10. In the figure below, a =7, ¢ =20, and d =14 . Use this information to solve the
parallelogram for b. The diagonals of the parallelogram are represented by ¢ and d.
Round answer to two decimal places.

figure not drawn to scale

b
A) 7.14
B) 13.62
C) 15.78
D) 12.00
E) 11.46
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11.
Find the fourth roots of %—gi . Write the roots in trigonometric form.

A)
w, = c0s(65°) +isin(65°)
w, =cos(155°) +isin(155°)
w, = c0s(245°) +1sin(245°)
w, =c0s(335°) +isin(335°)
B)
w, =cos(75°) +isin(75°)
w, =co0s(165°) +isin(165°)
w; = c0s(255°) +isin(255°)
w, =cos(345°)+isin(345°)
C)
w, = c0s(80°) +isin(80°)
w, =cos(170°) +isin(170°)
w, =c0s8(260°) +1sin(260°)
w, =c0s(350°) +isin(350°)
D)
w, =cos(70°) +isin(70°)
w, = co0s(160°) +1sin(160°)
w; = c0s(250°) +isin(250°)
w, =cos(340°) +isin(340°)
E)
w, = c0s(85°) +isin(85°)
w, =cos(175°) +isin(175°)
w, =c08(265°) +1s1n(265°)
w, =c0s(355°) +isin(355°)
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12. A plane flies 440 kilometers with a bearing of 320° from City A to City B (see figure
below). The plane then flies 800 kilometers from City B to City C, which is directly
west of City A. Find the bearing of the flight from City B to City C. Round your
answer to two decimals.

A) 24508
B) 33508
C) 2492
D) 20.70°
E) 24930

13. Given u=(-3,7) and v=(1,-5), find u-v.

A) 32
B) -3
C) -38
D) 22
E) 8

14. Determine whether u are v and orthogonal, parallel, or neither.
u=(6,4), v=(-20,30)

A) orthogonal
B) parallel
C) neither
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15. A triangular parcel of land has sides of lengths 900, 580, and 550 feet. Approximate the

area of the land. Round answer to nearest foot.
A) 154,345 ft?
B) 153,657 ft*
C) 152,972 ft*
D) 152,971 ft*
E) 153,656 ft*

16. Find the Vector v that has a magnitude of 4 and is in the same direction as u, where

®)
D)

E)

W W W (98] (98] (98]
3\ §\~ E\L E\m 3\
&‘m&‘»—&‘_}; ﬁwé‘H
N N N N DN
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17. Use Heron's area formula to find the area of the triangle pictured below, if @ = 8§ inches,
b = 14 inches, and ¢ = 10 inches.

A) 46
B) 40
C) 56
D) 1266
E) 166
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18. Find the magnitude of vector v.

1'.'3"'

(4,—-3)
44
A+
A vl- a2
B) v|- 247
O -6
D) |v|- 643
E) -5

19. 1f ||u|| =5 and ||V|| =4, and the vectors make angles of 60° and 80° with the x-axis

respectively, find the component form of the sum of u and v. Round answers to two
decimal places.

A) (3.19,8.27)

B) (1.81,0.39)
C) (5.02,6.44)
D) (3.64,-1.44)
E) (2.87,8.39)

Page 381

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

20. Which of the following is a fifth root of 2(—1+i)? 0 2

3z RY/4
L. 8| cos| == |+isin| =—
v 20] (2()))
197 197
8| cos| —— |+isin| —
m 8 n j ( 0 D
A) [Iis the only root.

3z . (37
I1I. 3/5 CoS| — [+isin| —
2oj ’ (20)}
B) None are roots.

C) Il is the only root.
D) [IandII are the only roots.
E) Iand III are the only roots.
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Answer Key

XN R

SCxIoREERES 0
OPrHmPEFPAPWOTEATSHUOm
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Name: Date:

1. A straight road makes an angle, 4, of 16° with the horizontal. When the angle of
elevation, B, of the sun is 58°, a vertical pole beside the road casts a shadow 6 feet
long parallel to the road. Approximate the length of the pole. Round answer to two
decimal places.

r‘t-’{._",f
__ —- )

A) 3.12 feet
B) 4.75 feet
C) 7.58 feet
D) 9.60 feet
E) 4.73 feet

2. Given 4=54°, B=69°, and a="7.1, use the Law of Sines to solve the triangle for the
value of b. Round answer to two decimal places.

C
b
a
A c B
A) b=638
B) b=7.36
C) b=6.85
D) b=8.19
E) b=6.15
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3. Represent the complex number below graphically.

N3 -i

b

A)

B)
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0

D)

E)

Page 386

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 6: Additional Topics in Trigonometry

4. Find the trigonometric form of the complex number shown below.
—3i
A)  3(cos0+isin0)

B) 3(cos7r+isin72)

) Ry 3#}
3| cos—+isin—
2 2
D) T .. T
3| cos—+isin—
4 4
E) T ...
3| cos—+isin—
2 2

5. In the figure below, a =8, b =12, and d =13. Use this information to solve the
parallelogram for £ . The diagonals of the parallelogram are represented by c and d.

Round answer to two decimal places.

figure not drawn to scale

b
A) 91.50°
B) 78.28°
C) 96.61°
D) 101.72°
E) 92.03°

6. Given vectors u = <u1,u2 > , V= <v1,v2 > ,and w= <w1, w2> , determine whether the result

of the following expression is a vector or a scalar.

A) vector
B) scalar
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7. Find the trigonometric form of the complex number shown below.
8i
A)  8(cosz+isinr)
B) T ..
8| cos—+isin—
2 2

&) 3z .. 37
& cos—+isin—
2 2

D)

T .. T
8| cos—+isin—
4 4)
E) 8(cos0+isin0)
8. In the figure below, a =8, b =12, and ¢ =13. Use this information to solve the

parallelogram for @. The diagonals of the parallelogram are represented by c and d.
Round answer to two decimal places.

figure not drawn to scale

b
A) 101.72°
B) 95.86
C) 90.00°
D) 91.46
E) 78.28°

9. A force of 50 pounds is exerted along a rope attached to a crate at an angle of
30°above the horizontal. The crate is moved 43 feet. How much work has been

accomplished? Round answer to one decimal place.
A) 2,150.0 foot-pounds

B) 2,482.6 foot-pounds
C) 2,006.0 foot-pounds
D) 2,244.3 foot-pounds
E) 1,862.0 foot-pounds
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10. Perform the operation below and leave the result in trigonometric form.

17(cosS9°+ish159°)
2l(c0512° +isin12°)

A
) H(cos 47° +isin 47")
21

B) . .
—4 cos2 Jrz'sin2
12 12

@) 38(cos71° +isin71°)

D) . .
357 cos2 +isin2
12 12

E) 17 59° . 59°
—| COS— +1SIn—
12 12

11. A park ranger at point 4 observes a fire in the direction N27°27'E . Another ranger at
point B, 9 miles due east of 4, sites the same fire at N 54°28'W . Determine the

distance from point B to the fire. Round answer to two decimal places.
A) 4.19 miles
B) 4.66 miles
C) 8.07 miles
D) 7.40 miles
E) 8.22 miles

12. Given u=-3i—2j and v=—i—-35j, determine —u+6v.
A) Ou+6v=21i-12j
B) —Ou+6v=27i-21j
C) —Yu+6v=-9i-3j
D) —Yu+6v=12i-3j
E) —Yu+6v=-3i+3j
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13. Find the component form of v if ||v| =4 and the angle it makes with the x-axis is 120°.

A) <—2ﬁ,2>

14. Given vectors u=(uy,uy), v=(v,v,), and w=(wy,w, ), determine whether the result

of the following expression is a vector or a scalar.

nwtvw
A) vector
B) scalar

15. Use Heron's area formula to find the area of the triangle pictured below, if a = 10
inches, b = 12 inches, and ¢ = 4 inches.

A) 383

B) 20

D) 877
E) 339
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16. Given a=12, b=5,and c =15, use the Law of Cosines to solve the triangle for the
value of C. Round answer to two decimal places.

C
a
b
Figure not drawn to scale
A c B
A) 60.34°
B) 117.82°
C) 80.45°
D) 17.15°
E) 45.04°
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17. 1 3

Find the fourth roots of —5+7i . Write the roots in trigonometric form.

A)
w, = c0s(20°) +i'sin(20°)
w, =cos(110°)+isin(110°)
w, =c0s(200°) +7sin(200°)
w, =c0s(290°) +1sin(290°)
B)
w, =c0s(30°) +isin(30°)
w, = cos(120°) +17sin(120°)
w; = c0s(210°) +isin(210°)
w, =c0s(300°) +7sin(300°)
0
w, = c0s(35°) +isin(35°)
w, = cos(125°) +isin(125°)
w, =co0s(215°) +isin(215°)
w, =c0s(305°) +isin(305°)
D)
w, =c0s(25°) +isin(25°)
w, =cos(115°) +isin(115°)
w; = c0s(205°) +isin(205°)
w, =c0s(295°) +is1n(295°)
E)

w, = c0s(40°) +isin(40°)

w, =cos(130°) +isin(130°)
w, =c0s(220°) +17sin(220°)
w, =c0s(310°) +isin(310°)
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18. Perform the indicated operation using trigonometric form. Leave answer in
trigonometric form.

(3+3i)(5+5i)
A) ( 5T 5%)
—15| cos—+isin—
4 4
B
) —3O(cos3—”+isin3—”j
2 2
C
) 15(cos£+isin£j
2 2
D
) 30 cos£+isinZ
2 2
E) ( 3z .. 37z]
15| cos—+isin—
4 4

19. Which of the following is a fourth root of 1?

(3%) . [3 ]
I. cos +1isin
2

2
II. %(c ()+zsm )

III. cos| — |+isin z
' 4
A) None are roots.

B) I and III are the only roots.
C) Iand II are the only roots.
D) I, II, and III are roots.

E) lis the only root.

20. After a severe storm, three sisters, April, May, and June, stood on their front porch and
noticed that the tree in their front yard was leaning 6° from vertical toward the house.
From the porch, which is 110 feet away from the base of the tree, they noticed that the
angle of elevation to the top of the tree was 27°. Approximate the height of the tree.
Round answer to two decimal places.

A) 57.97 feet
B) 59.55 feet
C) 69.55 feet
D) 53.49 feet
E) 60.86 feet
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Answer Key

XN WD
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Chapter 6: Additional Topics in Trigonometry

Date:

. Perform the operation shown below and leave the result in trigonometric form.

36(c0s2.5+isin2.5)
6(cos1.7+isinl.7)
A)  6(cos0.8+isin0.8)
B)  30(cos0.8+isin0.8)
C)  30(cosl.5+isinl.5)
D) 6(cos4.2+isin4.2)
E)  6(cos4.25+isin4.25)

A force of 45 pounds is exerted along a rope attached to a crate at an angle of
30° above the horizontal. The crate is moved 50 feet. How much work has been
accomplished? Round answer to one decimal place.

A) 2,250.0 foot-pounds

B) 2,598.1 foot-pounds
C) 2,099.3 foot-pounds
D) 2,348.7 foot-pounds
E) 1,948.6 foot-pounds

- Given vectors u = <u1,u2 ) , V= <v1,v2 > ,and w = <w1, w2> , determine whether the result

of the following expression is a vector or a scalar.

u-4v
A) vector
B) scalar

Use DeMoivre's Theorem to find the indicated power of the following complex number.

(3+3\/§i)6

A) 19,683
B) 6,561
C) 2,187
D) 46,656
E) 243

Page 395

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license

distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

5. Given a=3, b=8, and ¢ =6, use the Law of Cosines to solve the triangle for the value
of C. Round answer to two decimal places.

C
a
b
Figure not drawn to scale
A c B
A) 60.33°
B) 39.57°
C) 80.44°
D) 121.86°
E) 18.57°

6. Find the trigonometric form of the complex number shown below.
—61i
A)  6(cos0+isin0)
B) (cos7z+isin7z)

) 37zj
6 cos—+zs1n—
2 2

D) 6(cos%+zsm—j

E) T j
6 coszﬂsm—

7. Let w be a vector with initial point (2,1) and terminal point (9,—3). Write w as a linear
combination of the standard unit vectors i and j.
A) w=i+12j
B) w=-5i+8j
C) w=T7i—-4j
D) w=1li+4j
E) w=3i-12j
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8. Letu=(6,8) and v=(14,10). Findu—v.
A) (16,22)
B) (-8,-2)
O (20,18)
D) (-4,-6)
E) (22,16)

X
f f He
-1 5
A v={-54)
B) wv={4,-5
O wv={-4,-5
D) v={4,-3)
E) w={54}
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10. An airplane is flying at a bearing of 143° with an airspeed of 335 kilometers per hour.
Because of the wind, its ground speed and direction are, respectively, 325 kilometers per
hour and 138°. Find the direction and speed of the wind. Round your answer to two
decimals.

A) 31.36°, 30.47 kilometers per hour
B) 121.36°, 25.71 kilometers per hour
C) -37.01°, 30.47 kilometers per hour
D) 31.36°, 25.71 kilometers per hour

E) 121.36°, 25.69 kilometers per hour
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11. Plot the following complex number.
3

A)

Y-

e
(SRR 3
i o

B)
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O

D)

E)
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12. Use DeMoivre's Theorem to find the indicated power of the folllowing complex

number.
(—6+6i)’
A) 5,184
B) 46,656
C) 5,184
D) 186,624
E) 7,776

13. Find the vector v that has a magnitude of 8 and is in the same direction as u, where
=(-6,-4).

Y (2
NERE

B)

3
J13
0) v—<_—8
J13
D) v—<_—2
J13
E) v—<i
J13

14. Find the projection of u onto v if u = <5,—4>, V= <—2,3>.

Lt

B) 110 44
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15. Given 4=52°, B=79°, and a =5.1, use the Law of Sines to solve the triangle for the
value of 5. Round answer to two decimal places.

C
b a
A C B
A) b=3.92
B) b=4.88
C) b=533
D) b5=6.35
E) b5=4.09

16. In the figure below, (a,b)=(2,7) and (c¢,d)=(7,5). Find (x,y) so that u=v.

ﬁ )
(a, b)

. (c. d)
L
I I I I I I
A (5,-2)
B) (14,7)
©) (0,3)
D) (7,14)
E) (9,12)
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Chapter 6: Additional Topics in Trigonometry

17. In the figure below, a =9, b=11, and ¢ =12 . Use this information to solve the
parallelogram for &. The diagonals of the parallelogram are represented by ¢ and d.
Round answer to two decimal places.

figure not drawn to scale

b
A) 107.03°
B) 98.52
C) 90.00°
D) 92.13
E) 72.97°

18. Determine whether u and v are orthogonal, parallel, or neither.
u=(1,5), v=(-30,-5)
A) orthogonal

B) parallel
C) neither
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19. Perform the operation below and leave the result in trigonometric form.

4(cos 58 +isin 58°)
12(cosl3°+isin13°)

A) l((:os 45° +isin 45°)
3

B) 58" . 58
—8| cos— +isin—
13 13

C) 16(cos7l°+isin7l°)

D) . .
48 cosﬁ +isin5—8
13 13

E) 58° . 58°
—| COS— +1SIn—
3013 13

20. A plane flies 450 kilometers with a bearing of 319° from City A to City B (see figure
below). The plane then flies 730 kilometers from City B to City C, which is directly
west of City A. Find the bearing of the flight from City B to City C. Round your
answer to two decimals.

A) 24227
B) 33227
C) 2773
D) 2385
E) 246.15
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Answer Key

—_—
O o~

I. A
2. E
3. B
4. D
5. B
6. C
7. C
8. B
9. B
10. A
11. D
12. A
13. A
14. E
15. D
16. E

A

C

A

A

N
3
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Name: Date:

1. If possible, find 34 + 4B.

4 3 9 8 9 5
A= ,B=
{3 -2 5} {o 2 1}

A) [20 =27 7
9 14 11}
B) [-12 12 14
30 6}
C) [1 00
0 1 o}
D) [44 45 47
9 2 19}

E) not possible
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2. Use a system of equations to find the specified equation that passes through the points.
Solve the system using matrices.
Parabola: y = ax* + bx + ¢

¥

@, -12)
1+

A)

p=-x>-12
B)

V= —x? - x-12
®)

V=  +x-12
D)

y=3 +9%-36
E)

= -12

3. Use a determinant to determine whether the points below are collinear.
(3,-1), (0,-3), (27,15)
A) the points are collinear
B) the points are not collinear
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4. Solve the system by the method of elimination.

4x+5y=-71
{ x—y=-2

A) (-6,-4)

B) (-9,-7)

®) 61 52
‘??)

E) inconsistent

5. Solve the system of linear equations.
xX+y+z+w=3

—x—-ytz+tw=-5

X +3z+w=-6
—4x—-4y—-2z—-w=-13
A) (-1,5.1,-2)
B) (-1,-2,51)
O (1,5,-2,-1)

D) (-1,5,-2,1)

E) inconsistent
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6. Write the system of linear equations represented by the augmented matrix. (Use
variables x, y, z, and w.)

-4 0 0 -91-9
780 011
0 —4 -7 -91-8
0 0 418
A)
—4x — 9y = -9
T7x — 8y =1
—4x — 7y — 9z = -8
—4x + y = -8
B)
—4x - 9z =-9
7x — 8y =1
-4y — -7z — 9w = -8
4z + w = -8
®)
—4x - 9z = -9
Tx - 8z =1
-4y — 7z — 9w = -8
4z + w = -8
D)
—4x - 9w =-9
7x — 8y =1
-4y — 7z — 9w = -8
4y + z = -8
E)
—4x - 9w = -9
T7x — 8y =1
-4y — 7z — 9w = -8
4z + w = -8
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7. Solve for X in the equation given.

6 5 3 3 5 -1
94+6B=3X,4A= and B =
8 3 -7

A) [72 -15 21
|78 -39 33}
B) [9 0 2
9 -5 2}
C) [24 -5 7
126 13 11}
D) [12 25 11
22 -5 31}

E) not possible

8. Write the partial fraction decomposition of the rational expression.

x2

¥ —21x%2 —100

A1 4 L5 5
29 x> +4 2(x-5) 2(x+5)
B 11 &
2 2 20
O 1 a4 5x+4) 5
+ +
29| x2 +4 2(x—5) 2(x—5)

Db a4 s LS
29\ x2+4 2(x=5) 2(x+5)
E) 1( 1 ] ]

29\ 244 2(x_5) 2(x+5)
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9. Write the system of linear equations represented by the augmented matrix. Then use
back-substitution to solve. (Use variables x, y, and z.)

1 4 -31-23
01 4519
0015

A) x=-44,y=3,z=-3
B) x=-1,y=-4,z=5
C) x=-4,y=1,z=-5
D) x=-4,y=-1,z=5
E) x=1,y=5,z=4

10. Solve the system by the method of substitution.

y=-3x
y:x3+3x2+3x

A) (0,6)
B) (0,0)
C) (6,3),(-6,-3)
D) (6,3)

E) no real solution

11. Solve for x given the following equation involving a determinant.

x+2 5
~1 x+8
A) x=7,3
B) x=-8,-2
C) x=8§,2
D) x=-7,-3
E) x=6,-5
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12. Solve the system of linear equations
4x, —8x, —4x; -8, =0
12x, — 20x, — 8x; —12x, = -9
8x, — 20x, — 8, — 20x, =6
—4x, +16x, + 16x; + 44x, = 0
24 7 1 =2
1/-10 3 0 -1

using the inverse matrix —
4129 7 3 2

12 -3 -1 1

A) i ﬂ_
4

X 27

Xy | _T

X, - 45

X, 4

21
L4 |
B) [ 21]
4

X 15

Xy | _T

X, - 27

X, 4

27
L 4]
C) " 27]
i 547
x| -

X, 0
SRR
L4 |
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Chapter 7: Linear Systems and Matrices

1
I

D) 9
X, 34
X | 2
X, 0
X, 3
L2 ]
E) [0 ]
X 3
x| _| 4
X, 0
X, 3

13. Find the equilibrium point of the demand and supply equations. (The equilibrium point
is the price p and number of units x that satisfy both the demand and supply equations.)

Demand Supply
p=130-0.09x p=04x—-115
A)  (500,85)
B) (200,112)
C©) (835,219)

D) (300,103)

E) inconsistent
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14. Match the system of linear equations with its graph.
{ 3x+6y—12=0

15x-5y—-10=0
A)
B)
10— »
=l X
177 | |
A0 -5 DN 5 10
-10—
0)
10— »
A & 10
0
D)
10— »

A0 A 5
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Chapter 7: Linear Systems and Matrices

E) 10y

=10

15. Write the system of linear equations as a matrix equation 4AX = B, and use Gauss-Jordan
elimination on the augmented matrix [4:B] to solve for the matrix X.
X —3xp —9x3 = 43
x +4xy + Tx3 = =51
Tx; — Txyp + 3x3 = =57
A) [-16
X=|10
—40

B) 10]

0) -8

D) -10

E)
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16. Solve using any method.

—Tx-9y=-6
{ y=x-3
A) (2,-1)
B) L_g}
7
)] 21 27
_E’_Ej
D) (33 15
E’_EJ

E) inconsistent

17. Evaluate the expression.

5 <170 3-5 o0
{4 4_[—3 0}{1 4}

A [0 60]

|48 48]
B) [0 -48]

160 48 |
C) [0 o

12 o}
D) [15 -12

| 60 12}

E) not possible

18. Determine which ordered pair is a solution of the system.

x— 2y2 =7
—Sx+6y=7
A) (1,2)
B) (1,-2)
O (-1,2)
D) (-1,-2)
E) (0,-2)
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19. Solve system of equations by the method of substitution.
{1 5x° =25y =0
15x—y=0
A) (0,0), (-5,-75), (5,75)
B) (0,0), (-5,75), (5,75)
0) (0,0), (5,-75), (5,75)
D) (0,0), (-5,76), (5,76)
E) (0,0), (-5,-74), (5,74)

20. Given:
A:{ 87 O},B:F 0 7},c=8andd=—3,
-5 2 3 4 9 2
determine cA+dB.
A) [ 55 77
|52 7 1}
B) [ 73 —56 21
|28 11 18}
C) [ 55 =56 -21
| 52 43 30}
D) [55 -56 -21
-1 7 1}
E) not possible
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Answer Key

XN R

©

CEIINELO=S
AO>>>000F»>0F0»OE0W>00

N
3
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Chapter 7: Linear Systems and Matrices

Date:

4
Find the inverse of the matrix [1 s } (if it exists).

A) 1[5 5
2501 4

By 1[5 5
25| -1 4}
O 1[-5 -5
25 1 4}
D) 1[4 -5
25| 1 5}

E) does not exist

Solve system of equations by the method of substitution.
{4)(3 —25y=0
4x-y=0
A) (0,0), (-5,-20), (5,20)
B) (0,0), (-5,20), (5,20)
0) (0,0), (5,-20), (5,20)
D) (0,0), (-5,21), (5,21)
E) (0,0), (-5,-19), (5,19)
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3. Solve for X in the equation given.

-6 2 -3
3X=24-B,A= and B =
8 -5 7

10
-1

A [3 2
s 2
B) [ 9 -6
5 o)
O [ 1 1
3 2
1 1
13 3
D) [-3 2
S
E) [1 0
o

4. Determine the order of the matrix.

4 -8 2
0 -7 -4
A) 2x3
B) 3x3
C) 3x1
D) 3x2
E) 2x2
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5. Solve the system of linear equations
6x, —12x, —6x; —12x, =0
18x, — 30x, — 12x; — 18x, = -3
12x, — 30x, — 12x; — 30x, = 2
—6x, + 24x, + 24x, + 66x, =0

=24 7 1 =2
. . . 1(-10 3 0 -1
using the inverse matrix — .
6|-29 7 3 2
12 -3 -1 1

A) [ 19]
6

X 3

Xy | _5

X, - 5

X, 2

7
L 6 |

B) [ 7]
6

xl 5

X | _g

X, - 3

x, 2

3

L 2.
0O) '_ 3 |
X, 2

6| -2

= 6

X, 0

X, 7
L6 |

Page 421

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

D) 1
X, 12
X p3
X, 0
X, 1
L3
E) [0 ]
X 1
x2
X, "o
X, 1
L 3.

6. Use a system of equations to find the cubic function f(x)=ax’ +bx’ +cx+d that
satisfies given equations. Solve the system using matrices.

f(2)=-26
f(2)=6

f(1)=0
fEh=-2

A) a=2,b=-2, c=1, d=-1

B) a=-26, b=6, c=0, d=-2

C) a=-3,b=-3, c=4, d=2

D) a=-26, b=30, c=-12, d=16

E) a=50,598, b=-54,650 ¢=-730, d =518
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7. Determine whether the two systems of linear equations yield the same solutions. If so,
find the solutions using matrices.

x+y—-9z=-67
y+ 5z = 31
z = 7
x—9y +6z= 76

y — 9z = 67

z = 17

A) x=0,y=-4,z=7
B) x=0,y=4,z=7
C) x=4,y=7,z=0
D) x=-4,y=7,z=0
E) The systems yield different solutions.
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8. Perform the indicated row operations on the matrix. Show the final result.

1 -2 -3
23 -1
1 -8 33

Add -2 times R; to R».
Add -1 times R; to Rs.

A) 1 -9 36
2 -3 -1
1 -8-33
B) (1 2 -3
01 -4
10 10 -36
9 12 -3
01 5
10 -6 30|
D) 1 2 -3]
-3 4 -1
10 6 30]
E) [1 2 -3
0-1 2
10 -4 29|
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9. 9 -6 24
Find the minor M|, and its cofactor C|; of the matrix | -9 6 —18/.
3 -9 18
A) 9 24
M, = =90
3 18
C,;=-90
B) -6 24
M, = =-36
6 -—18
C,=-36
©) 9 6
M, = =63
3 9
C,=-03
D) -6 24
M, = =-36
6 -18
C, =36
E) -9 6
M, = =63
3 -9
C,=63
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10. Given:
A:{_7 - 2},3:{_4 : _7} and c=-6,
4 -5 -8 3
determine cAB*.
A) 108 1998
| 4116 816}
B) [-4704 -96 -1176
| —6144 9600 —3456}
C [ 672 24 588
| —1536 1920 432}
D) [-864 -1494 1842
2304 1944 1446
| 2880 3060 156
E) not possible

11. Solve for X in the equation given.

5 6 3 -5 8 -l
16A+12B=-4X,A= and B =
-2 5 4 -3 9 5

A) [20 192 36
|68 -28 —124}
B) [0 14 2
-5 4 —9}
C) [-5 48 -9
17 7 31}
D) [-35 0 -I5
-1 47 1 }

E) rIot possible
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12. Evaluate the expression.

-5
1|[o -71+[7 8))
5
A) [-10
-2
|10
B) [-10 75
-2 15
10 -75
C) [-10 =2 10
75 15 —75}
D) [—45 35 35 40
-9 7 7 8
45 35 -35 —40

E) not possible

13. Solve for x given the following equation involving a determinant.

x+1 7
-1 x+9
A) x=8,2
B) x=-9, -1
C) x=9,1
D) x=-8, -2
E) x=8,-7
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14. Find the equation of the circle
x2+y2+Dx+Ey+F:0
that passes through the points (1,9),(-4,4),(6,4).
A) ¥ 4+3?-2x-8y-8=0
B) x2+y2—x—4y—8=0
C) x4+ -2x-8y+42=0
D) x24+3% 2x-8y-25=0
E) x2+y2—x—4y—25=0

15. Evaluate the expression.

B T

A) [8 6
55
B) [ 4 4
19 1}
C) [6 5
11 —3}
D) [1 0
o )

E) not possible
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16. Given:

-6 —-10 7 -1 7 -3
A= , B= ,c=—4and d=2,
-2 4 3

determine cA+dB.

A) [22 3 4
10 6 1}
B) [26 26 -22

6 20 —8}
C) [22 54 -34
10 -12 —16}
D) [22 54 -34
-1 6 1}

E) rIot possible

17. Solve the system by the method of elimination. Round numbers to three decimal places.
{ 52x+8.1y=6.9

~2.6x+1.1y=-0.7
A) (2.020,1.873)
B) (0.495,0.534)
C)  (-0.864,1.407)
D) (0.192,0.728)

E) no solution

18. Determine whether the system of linear equations is consistent or inconsistent.
Ox+6y=-1
—8lx+54y =-10

A) inconsistent
B) consistent
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19. Find |4B], if
5 2 -2 1 -1 -3
A=|-3 4 -1|,B=|-5 3 4
5 6 2 -5 -1 -2
A) 3080
B) 616
C) 150
D) 280
E) 1300

20. Evaluate the expression.
2

5[5 -2 1]+[4 8 -]
A) [9 6 0]
B) [ 26 76 11
99 E}
C) [14 4 1
9 9 5}
D) [46 68 7
9 9 ‘6}

E) rIot possible
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Answer Key

1. B
2. A
3. A
4. A
5. A
6. C
7. E
8. C
9. E
10. E
11. C
12. B
13. D
14. A
15. B
16. C
17. B
18. A
19. A
20. D
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Name: Date:

) ) . 6 12
Find the inverse of the matrix )

~18 30

A) 1] 6 12

7{—18 —30}
B) 1|5 -2

3{3 1}
) [-6 -12

{30 18}
D) |6 -I8

{24 42}

E)y 1]-6 -12
13/ -18 30

2. An augmented matrix that represents a system of linear equations (in variables x, y, and
z) has been reduced using Gauss-Jordan elimination. Write the solution represented by
the augmented matrix.

10 OI 9
01018
00 1,-7
A) x=9,y=8,z=-7
B) x=9,y=-_8,z=7
C) x=0,y=0,z=0
D) x=9%,y=-7y,z=8z
E) x=9,y=0,z=0
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3. Determine whether the two systems of linear equations yield the same solutions. If so,
find the solutions using matrices.

A)
B)
0
D)
E)

4. Solve the system of equations algebraically.
{ xy+25=0

A)

B)

©)

D)

E)

x+9y +9z =-22

y — 6z =-23

z = 3

x+8y — 5z =-63

y +4z =7

z = 3
x=-4,y=-5,z=3
x=4,y=5,z=3
x=5y=3,z=-+4
x=-5,y=3,z=-+4

The systems yield different solutions.

49x-100y —700=0

0.1
2

50,2 |, [ 50,2
2 2

no solution

0 6 0
Find the determinantof | -9 6

3 0 18
—648
1296
-1296
162
—594
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

6 1
Find the determinant of the matrix 6 2
4 2
5
A) 7
30
B) 19
30
C) 1
24
D) 11
30
E)y 7
24
7. Solve using any method.
Tx+6y=15
{ y=x-7
A) (7,0)
B) s, 51 J
7
®) 27 64
E’EJ
D) (57 34
E’_Ej
E) inconsistent
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Chapter 7: Linear Systems and Matrices

8. Solve the system of linear equations.
2x -2y +3z=-21
2x +z=-11
—2x+4y—-4z=128

A)  (3,-3,4)
B) (—4,2,-3)
O (2,-3,4)
D) (-3,4,3)
E) (-4,2,6)

9. Solve the system of equations graphically or algebraically.
y=13x+24
y=+/3x+576

A) (627 627)

1697 13
B) i,z7j
13
C©) (0,24)
D) (3 315
@’Fj
E) (1,37)
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10. If possible, find 44 + 2B.

0 —4 4 3 2 5
A= B=
L 0 3} {5 8 2}

A [6 20 6
14 16 8}
B) [-3 2 9
4 8 5}
C) [1 00
0 1 o}
D) [-6 -12 26
6 16 16}

E) not possible

11. Solve the system by the method of elimination. Round numbers to three decimal places.
{ 57x+7.1y=32

~0.8x — 4.8y =-1.1
A)  (2.872,5.844)
B) (0.348,0.171)
C©)  (0.229,0.267)
D) (0.175,0.310)

E) no solution

12. Find x and y.

I x| |1 -6
y 3| |4 3
A) x=6,y=4
B) x=1,y=3
C) x=-4,y=-6
D) x=-6,y=-+4

E) x=-6,y=-6
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13. Solve the system of linear equations.
xX+y+z+w=11

2x—-y-3z+t4w=-5

D)
E)

-2

-5z-w=-23

3x+5y+z-2w=16

(5,1,3,2)
(5,2,1,3)
(3,1,2,5)
(5,1,2,3)

inconsistent

Chapter 7: Linear Systems and Matrices

14. Fill in the blank using elementary row operations to form a row-equivalent matrix.

A)

B)

0

D)

E)

2 -1-9
18 6 4|
[2 -1 -9

0[] 40

(2 -1 9]
10 -2 40

[2 -1 9]
10 0 40|

[2 -1 -9
10 140 |

(2 -1 9]
10 2 40|

2 -1 -9
10 —10 40
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15. Solve system by the method of substitution and graph your solution.
{y:x3 +3x% +2x

y=-x
A)
x
[
10
B)
x
[
10
C©)
- x
| - 0.0 |
10 0.0 10
5]
D)
5_

10 I 10
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E)

16. Determine whether the two systems of linear equations yield the same solutions. If so,
find the solutions using matrices.

x+9y — 2z =41
y — 7z =46

z =-6

x+t4y +2z= -3
y + 5z =-26

z = -6

A) x=-T7,y=4,z=-6
B) x=7,y=-4,z=-6
C) x=-4,y=-06,z=-7
D) x=4,y=-6,z=-7
E) The systems yield different solutions.

17. An object moving vertically is at the given heights at the specified times. Find the
.. . 1 .
position equation s = —at® + vt +s, for the object.

At t=1 second, s = 234 feet
At t =2 seconds, s = 202 feet
At t=3 seconds, s = 138 feet
A) s=-32¢+ 16t +234

B) s=-16£+16¢t—234

C) s=-16£+16t+234
D) s=-8/+¢—234

E) s=-167—161+234
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18. Write the partial fraction decomposition of the rational expression.

1
100x% — 81

A) 1(x-10 x-10
E(lox—9_1ox+9)

B) 1 1
100x> 81

o 1( 1 1
E(le—9_10x+9J

D) 1 1 1
5[10x+9_10x9j

E) 1( 1 j
9{10x-9 10x+9

19. Solve the system of linear equations.
X+y+z=-06
x—6y—-T7z=76
8y—6z=-18

A) |
B) (-7,4
O (5-6,-5
D) (-6,5
E) (8,-8
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Chapter 7: Linear Systems and Matrices

20. Write the partial fraction decomposition of the improper rational expression.
X —4x? +3x+2

x“+x-2
A) 1 2 28
xX—=54+—| —+
x—1 x+2
B) 1( 18 28
X—=54+—| —+
3lx—-1 x+2
O 1( 18 28
xX—=5+—| —
3\x+1 x-2
D) 1 ( 2 28
xX—5+—| ——
3\x—-1 x+2

By 1/ 2 28
3\x-1 x+2
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Answer Key

_
X

1. B
2. A
3. E
4. C
5. A
6. D
7. D
8. B
9. C
10. D
11. B
12. D
13. D
14. A
15. D
16. A
17. C
18. C

C

A

N
3
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Name: Date:

1. Solve the system by the method of elimination.

Sx—y=11
{—7x -y=-25
A) (1,18)
B) (3,4)

© (_z ﬂj
6° 6

> (49
’5

E) inconsistent

2. 9 6 24
Find the minor M, and its cofactor C|; of the matrix | -9 6 —18/.
3 -9 18
A) 9 24
M= =90
3 18
C,;=-90
B) —6 24
M= =-36
6 -18
C,=-36
©) -9 6
M, = =63
3 9
C,=-63
D) -6 24
M= =-36
6 -18
C, =36
E) -9 6
M, = =63
3 -9
C,=063
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

3. Use a determinant to determine whether the points below are collinear.
(3,-1), (0,-3), (24,13)
A) the points are collinear
B) the points are not collinear

4. —8x + 24y + 8z =5
Solve the system of linear equations <16x + 40y = 10 wusing an inverse
24x + 8y — 16z = -5
matrix.
A) [ E_
X 8
yi=l 0
2] | 1s
B) ]
0
|5
|4
s
| 8]
C) 5]
8
|15
REE)
s
L 4
D) 5]
8
=10
z 5
4
E) 5]
8
|15
REE)
z 5
| 4
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5. Solve the system of linear equations
8x, —16x, —8x; —16x, =0
24x, — 40x, — l6x; — 24x, = -9
l6x, — 40x, — 16x; — 40x, = 6
—8x, +32x, + 32x, +88x, =0
24 7 1 =2
1{-10 3 0 -1

using the inverse matrix — .
829 7 3 2

12 -3 -1 1

A) [ 57
8

X 27
Xl 8

X, - 45

X, 8

21
L 8
B) [ 21]
8

X 15

X | 8

x| | 27

X, 8

27
R
9 [ 27]
5 587
X y

X3 0

Yl o
B
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

D) 9
X, 38
X <
X, 0
X, 3
L4
E) [0 ]
X 3
n| |78
X, 0
X, _E

6. Solve the system of equations algebraically.
xy+289=0
4x—-25y-340=0

A
) 85,1—7j
5
B
(7). (152
5 5
<) S_S_EJ
27 5
D) (85 ﬁ] (8_5 ﬁj
2°5)0\27 5

E) no solution

7. An object moving vertically is at the given heights at the specified times. Find the
... . 1 :
position equation s = Eatz +v,t+s, for the object.

At t=1 second, s = 273 feet
At t=2 seconds, s = 241 feet
At t=3 seconds, s = 177 feet
A) s=-32¢+16t+273

B) s=-16£+16t—273

C) s=-16£+16¢+273
D) s=-87+¢-273

E) s=-16t"—161+273
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8. Identify the elementary row operation being performed to obtain the new row-
equivalent matrix.
Original Matrix New Row-Equivalent Matrix

76 6 12 26 24
14 -6 1 4 -6
A) AddS5 times R to R,.
B) Add-5 times R; to R;.
C) Add-5times R; to R,.

D) Add 5 times R; to R;.
E) AddS5 times R, to R;.

9. Find the equation of the circle
x2+y2+Dx+Ey+F=0
that passes through the points (—1,1),(-6,-4),(4,-4).
A) x2+y2+2x+8y—820
B) x2+y2+x+4y—8:0
O ¥ 4+y2+2x+8y+42=0
D) 2432 42x+8y-25=0
E) x2+y2+x+4y—25:0
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10. Use the matrix capabilities of a graphing utility to find the inverse of the matrix

-4 -5 3

1 -4 -8 3| (if it exists).

6 1 2 0

A) 2 2 6

20

0 4 8

B) [-6 8 4]
0 2 0
0 2 -6

©O [4 0 6]
0 2 0
0 2 4

D) [4 4 6
2 20
0 2 38

E) does not exist

11. Determine which one of the ordered triples below is a solution of the given system of

equations.
Tx—-9y+6z=1
Ox+2y—-3z=37
3x—4y+5z=17
A) (_8:_1:8)
B) 4,5,3)

) (5,-3,4)
D) (=8,-1,3)
E) (3,5,4)
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12. Determine whether the two systems of linear equations yield the same solutions. If so,

Chapter 7: Linear Systems and Matrices

find the solutions using matrices.

A)
B)
0
D)
E)

x+ 5y —5z =42
y —9z =48

z =-5

x +8y —3z= 31
y + 5z =-22

z = =5

x=2,y=3,z=-5
x=-2,y=-3,z=-5
x=-3,y=-"5,z=2
x=3,y=-5,z=2

The systems yield different solutions.

13. Solve the system of equations below using Gaussian elimination.
Sx+4y+3z=54

xX—

A)
B)
&)
D)
E)

2y+2z=36

x—y—z=-18

(1,-1,20)
(1,0,19)
(0,1,17)
(-1,1,16)
(0,0,18)

14. Solve the system of linear equations.

D)
E)

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
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x+d4y+2z=-"2
—4x+y—-4z=9
3Ix—y+2z=-3
(3,6,3)
(2,1,4)
(1,-4,2)
(6,3,3)

inconsistent
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15. Use matrices to solve the system of equations (if possible). Use Gaussian elimination
with back-substitution or Gauss-Jordan elimination.

T7x — 3y — 9z = 22
2x + y +3z = -3
2x = Ty — 3z = -17

A) x=-1l,y=-4,z=-3

B) x=1,y=-4,z=-3

C) x=1y=4,z=-3

D) x=4,y=-1,z=3

E) no solution

16. Evaluate the expression.

PRSI

A) [-17 -5
B
B) [-9 13
14 11}
O [-13 4
B
D) [1 0
o

E) not possible
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17. Write the augmented matrix for the system of linear equations.

A)

B)

&)

D)

E)

x -8y + 8z

8y — 9z

X + z
1-8 819
18 911
1117
1 -8 819]

0 8 —9il
10 1,7]
1 -8 8 9]

8 —9il
I
'1-889
8 -9 011
1107
1-8 819
08 -9
11 07

18. Find x and y.

A)
B)

D)
E)

x+3 6

5 2x

8 »-9
x=-2,y=-+4
x=-2,y=-5
x=-l,y=-5
x=-4,y=-1

no solution

4y
-1

2

9
1
7

9x+19
5
8
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19. Solve the system by the method of elimination.

1 1
—x——y=6
9 8y

—48x +54y = -2591
A) (9,-40)

B) nosolution
0 (2915 2303j

1027 102

D) (5183 1
96 108

E) infinitely many solutions

20. ) ) 8 16
Find the inverse of the matrix )

24 —40
A) 1] 8 16
7{—24 40}
B) 1]-5 2
§L 1}
C [-8 -16
{40 24}
D) |8 -24
{32 —56}

E)y 1]-8 -16
13124 40
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Answer Key

1. B
2. E
3. A
4. D
5. A
6. C
7. C
8. E
9. A
10. D
11. B
12. E
13. E
14. B
15. C
16. B
17. B
18. A
19. B
20. B
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Name: Date:

1. Solve the system by the method of substitution.

x? +y2 =25

3x-4y=0
A) 4,3),(4,-3)
B) 4,3)

C) 4,3),(4,3),(4,-3),4,-3)
D) (3,4),(3,-4)
E) no real solution

2. Write the augmented matrix for the system of linear equations.

x+ 4y — z =-9
Oy + 4z = -6
X +5z=-+4
A)
14 -11-9
1-9 41-6
11 5,4
B)
1 4 -11-9]
0-9 41-6
10 5-4]
©
1 4 -11-9]
-9 41-6
1 54
D)
1 4-11-9
94016
15 0-4]
E)
14 -11-9]
0-9 41-6
15 0-4]
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3. Evaluate the expression.

%[_9 I 1]+[4 -6 §]

A) [-13 =5 7]

B) [7 25 33
4 4 _4}

O [ 13 5 7
4 4 Z}

D) [ 25 23 31
4 4 4}

E) riot possible

4. An object moving vertically is at the given heights at the specified times. Find the
.. . 1 .
position equation s = Eat2 +v,t+s, for the object.

Att=1 second, s = 198 feet
At t =2 seconds, s = 182 feet
At ¢t =3 seconds, s = 134 feet
A) s=-327+32t+198
B) s=-167+32t—182
C) s=-16£+32¢t+182
D) s=-8/+2—182

E) s=-16£—32t+ 198

5. ) 7x  xlnx | . ) ) :
Evaluate the determinant in which the entries are functions.
2+Inx
A) 49 Inx
B) 14x
C) 2x
D) 7-Inx
E) 2Inx
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6. If possible, find 54 + 4B.

8 9 2 8 2 1
A= ,B=
{—2 1 —4} {—3 8 4}

A [-72 37 6
2 27 —36}
B) [0 11 3
-5 9 o}
C) [1 00
0 1 o}
D) [ -8 53 14
|22 37 4}

E) not possible

7. Determine which one of the ordered triples below is a solution of the given system of
equations.

8x+6y—4z=74
x—5y+8z=-102
S5x—-3y+2z=-46

A) 4,7,0)
B) (-1,9,-7)
c 9,71
D) 4,7,-7)
E) (-7,9,-1)
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8. Evaluate the expression.

2
5 ([ 4]+[-s 1)
-3
A) [ 4
-10
6
B) [ 4 10
-10 25
6 15
C) [4 -10 6
10 25 —15}
D) [12 8 -16 2
30 20 —40 5
18 -12 24 -3

E) not possible

9. Determine whether the system of linear equations is consistent or inconsistent.
—x+9y=5
—4x+36y =21

A) inconsistent
B) consistent
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10. Perform the indicated row operations on the matrix. Show the final result.

1 7 1
-7 48 -8
-5 -1 -39

Add 7 times R1 to Rz.
Add 5 times R; to Rj.

A) -5 4 1
—7 —48 -8
-5 -1 -39
B) (17 1
01 -7
10 6 -38
9 17 1
01 -1
1034 -34
D) 17 1
—48 —329 —55
24 2 -194
E) 17 1
0 -13 -3
10 48 10
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11. Given:

determine cAB>.

A)

B)

©)

D)

[ 20 —1148

| 632 —788}

[—1764 —1296 —400
| -1296 144 —4900}

216 24 -980

[ 468 1032 1876
324 456 -1476

(252 —432 200}

| -108 268 780

E) not possible
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12. -3 2 -8
Find the minor M|, and its cofactor C|; ofthe matrix | 3 -2 6
-1 3 -6
A) -3 -8
M, = =10
-1 -6
C,=-10
B) 2 -8
M, = =—4
-2 6
C,=—4
®) 32
M, = =17
-1 3
C,=-7
D) 2 -8
M, = =—4
-2 6
C,=4
E) 3 -2
M, = =7
-1 3
C,=7

13. Solve the system by the method of elimination.
Tx—6y=-73
{—8x -y=52
A) (2,6 )
B)

(-7
0 (239 2812)

> (52
7

E) inconsistent
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14. Solve the system of linear equations.
x+y+z=-11

x—6y—-3z=13
6y—-T7z=42
A) (-6,-1,-4)
B) (-1,-6,-4)
C) (-5,0,-6)
D) (0,-5,-6)
E) (-2,-2,-7)

15. Use a system of equations to find the specified equation that passes through the points.
Solve the system using matrices.
Parabola: y = ax” + bx + ¢

A)

V= ¥ -3x+4
B)

V= — = 3x+1
0

V= —x? +3x+ 4
D)

V= ~ +3x+1
E)

)
y=—x —2x+1
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16. Solve the system by the method of elimination.

x—y=-14
A) 29 1
EER
B) 1 29
272
C) 2 2
2971
D) (-29,-15)

E) no solution

17. Write the system of linear equations as a matrix equation 4X = B, and use Gauss-Jordan
elimination on the augmented matrix [AEB] to solve for the matrix X.

x +6xy) +9x3 =44

—Ix; + 2xp — x3 = 54

8x; + 3x, + 6x3 = 26

A) 28]
X=12

B) 12

0 (7]

D) -12

E) -7
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Chapter 7: Linear Systems and Matrices

18. Use the matrix capabilities of a graphing utility to reduce the augmented matrix
corresponding to the system of equations, and solve the system.
x — Ty —3z= 64
3x + 7y +2z=-92
—2x + 14y + 6z = 64
—8x + 2y +2z= 42
A) x=-9,y=-7,z=-8
B) x=75y=2,z=-1
C) x=-9,y=7,z=8
D) x=-9,y=-7,z=8
E) no solution

19. Solve the system of equations below using Gaussian elimination.

Sx+4y+3z=-72

X—2y+2z=-48

x—-y—-z=24

A) (1,-1,-22)
B) (1,0,-23)
) (0,1,-25)
D) (-11,-26)
E) (0,0,-24)
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

20. Given:
{4 2 5} {5 5 —1} =
A= , B= ,C=| 3 1},
1 2 1 4 4 1
-2 3
determine CA—-CB.
A [5 8 -12
-6 -11 18
L1112 12
B) [2 9 -12
13 2 0}
C) [-19 20
L
D)y [ 2 3
-9 2
120
E) not possible
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Answer Key

—_
©

I. A
2. B
3. D
4. C
5. B
6. D
7. B
8. B
9. A
10. C
11. E
12. E
13. B
14. C
15. C
16. A
17. C

E

E

E

N
e
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Use the matrix capabilities of a graphing utility to find 4B, if possible.

-7 5 2 4 3 -9

A=/ 0 1 8 |B=|4 -1 -3

2 8 =2 9 8 1
A) [-28 15 -18
0 -1 -24
18 64 -2
B) [-66 —42 46
76 —65 11
-6 14 40
O [-30 68 —42
~-10 63 -18
|50 5 44
D) [-30 -10 50
68 63 5
42 -18 —44

E) not possible
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Chapter 7: Linear Systems and Matrices

2. Perform the indicated row operations on the matrix. Show the final result.

A)

B)

0

D)

E)

1 -1 9
34 4
6 -8 -8

Add 3 times R; to R».
Add -6 times R; to Rs.

(6 —14 224
3 4 4
6 -8 -8
1 -19
0113
0-9 1
1 -1 9
01 31
0 -2 -62
1 -1 9]
-8 11 21
|35 47 57

1 -1 9
0 10 —50
0 —11 11|

3. Solve the system by the method of substitution.

A)
B)
C)
D)
E)

X2+ y2 =625
Tx—-24y=0
(245 7)’ (_249 _7)
(24,7)

(245 7)’ (_245 7)5 (_24a _7)5 (247 _7)
(7: 24)7 (79 _24)
no real solution
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

4. Solve the system of equations.

A)

B) (11 1)

285710757
D) (85 17 17j

C) (827 13 10)

4162
E) (57 19 57)

41°10°10
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Chapter 7: Linear Systems and Matrices

5. 9 6 -24
Find the minor M|, and its cofactor C,; of the matrix | 9 -6 18
-3 9 -18
A) -9 24
M, = =90
3 -18
C,=-90
B) 6 24
M, = =36
-6 18
C,=-36
®) 9 -6
M, = =63
3 9
C,=-63
D) 6 24
M, = =-36
-6 18
C,=36
E) 9 -6
M, = =63
3 9
C, =63

6. Write the partial fraction decomposition of the rational expression.

__ 5
x> +10x+16
A) 5( 1 1
gx—2_x—8
B) 5( 1 1
gx+2_x+8
O 51 1
gx+8_x+2
D) 5 1 5
22" 1e
E) 5
x> +10x+16
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

7. An augmented matrix that represents a system of linear equations (in variables x, y, and
z) has been reduced using Gauss-Jordan elimination. Write the solution represented by
the augmented matrix.

100!/-1
0103
0018
A) x=-1,y=3,z=8
B) x=1,y=-3,z=-8
C) x=0,y=0,z=0
D) x=—x,y=8y,z=3z
E) x=-1,»=0,z=0

8. Solve using any method.

Tx—-9y =3
{ y=x—-4
A)  (-4,-8)
B) 7)@)
7
®) 39 31
‘?7}
D) (33 25
7’?)

E) inconsistent
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Chapter 7: Linear Systems and Matrices

9. Find a solution of the system of equations and verify your result using matrix
multiplication.
—8x+3y=20
3x-5y=-9
A) [ 3

8
17

3

B) 65|

38
40

L 19
O [ 73]

49
132
L 49 |

D) 73

31
12

| 31
E) [ 31]

73
31

12 ]

10. Determine which ordered pair is a solution of the system.
3x—-6y=-8
O9x+8y=35

397 26
C) (5,7
D) ( 17 29}

39726
E) (-5, 50)

Page 471

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

11. Find \AB if
3 4 5 1 =2 5
A=|-3 -5 1|,B=| 4 1 -3
5 -5 1 1 -1 4
A) 2320
B) 2736
C) 202
D) 0
E) -2644

12. Solve system of equations by the method of substitution.
{12;& —9y=0
12x-y=0
A) (0,0), (-3,-36), (3,36)
B) (0,0), (-3,36), (3,36)
0O) (0,0), (3,-36), (3,36)
D) (0,0), (-3,37), (3,37)
E) (0,0), (-3,-35), (3,35)

13. Use the matrix capabilities of a graphing utility to reduce the augmented matrix
corresponding to the system of equations, and solve the system.
x +4y +8z =5
Tx — 3y — 4z = —64
—x —4y -8z = -5
6x + 5y + 7z = 18
A) x=-T7,y=9,z=—
B) x=5,y=-2,z=
C) x=-7,y=-9,z=3
D) x=-7,y=9,z=3
E) no solution
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14. Use a system of equations to find the specified equation that passes through the points.
Solve the system using matrices.
Parabola: y = ax® + bx + ¢

A)

y=x —3x+4
B)

y=—x -3x+1
C)

y=-x"+3x+4
D)

y=-x +3x+1
E)

I5. Find the equation of the parabola y = ax? +bx + ¢ that passes through the points.
(-3,9).(-2,7),(-1,7)

y= x?—3x-9

B) y= x> +3x-9

®) y= 2% +3x+0

D) y= 2x% +3x+5

E) y= X2 +3x+9

A)

Page 473

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

16. Write the form of the partial fraction decomposition of the rational expression. Do not
solve for the constants.
x+9

2
x(x2+3)

A) Ax+B Cx+D
2 + 2
x°+3 (x2+3)

B) 4 B C
BN R 2
X ox7+3 (x2+3)

C) 4 Bx+C
—+
X

2

(x2+3)
D) Ax+B Cx+D Ex+F
+ 2 + 2
X X" +3 (x2+3)

E) 4 Bx+C Dx+E
—+ +

X x2+3 (x2+3)2

17. Solve the system of linear equations.
x+5y+5z=9
—2x +z=-6
2x+4y—-3z=-2

A) (-4,0,-5)
B) (4,-1,2)
O (-1,2,4)
D) (0,-5,-4)
E) (4,-11)
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18. Find a system of linear equations that has the following solution.

B)

28x+15y =—132

1900
7
3880
7
28x+15y =134
56x+10y =68

D)

56y +10x =
E)

|
|
|
|

19. Solve the system of equations below using Gaussian elimination.

Sx+4y+3z=90

x—=2y+2z=60

x—y—-z=-30

A) (1,-1,32)
B) (1,0,31)
C) (0,1,29)
D) (-1,1,28)
E) (0,0,30)
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20. Given:
{4 2 —3} [0 -2 5} -
A= , B= ,C=|-5 -1,
1 2 2 5 4 2
-3 -3
determine CA—-CB.
A) [20 22 32]
16 14 40
0 6 24]
B) [-16 —20 24]
4 6 0]
C) [-12 24]
46 2 |
D) [-16 —4]
20 6
24 0
E) not possible
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Answer Key
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Use mathematical induction to prove the following for every positive integer n.

> 361" =3n*(n+1)’(2n° +2n-1)

i=l1

2. Write the first five terms of the sequence. (Assume that n begins with 0.)

371
“ )1
A) 33927
27278740
B) 39 27 27 8l
2°840°80 560
©) (392727
278740’ 80
D) ,39 9 27
8740780 560
B) ;333 1
278740780

3. Use mathematical induction to prove the following for every positive integer n.

Z": 8 _ 8n
S (2i-1)Q2i+1) 2n+1

4. Evaluate: gPs

A) 56
B) 336
C) 6720
D) 40

E) undefined
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Chapter 8: Sequences, Series, and Probability

5. Find the sum.

4
Z}(—i—4)

A) -18

B) -30

C) -26

D) -8

E) -10

6. Find the sum of the integers from —1 to 27.

A) 378
B) 28
C) 754
D) 377
E) 756

7. Determine the sample space for the experiment.
Four coins are flipped and the number of heads observed is recorded.
A) §={1,23 4}
B) S={4}
C) §={0,1,2,3 4}
D) S={HT, TH}
E) S={HHHH}

8. Find a formula for a, for the arithmetic sequence.
az = 19,6113 =99

A) a,=3+8n
B) a,=5+3n
C) a,=8+3n
D) g, =33y

E) a,=-5+8n
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

9. Use the Binomial Theorem to expand and simplify the expression.
(w=2)’
A) 10wt + 40w —80w? +80w
B) * _8uwd +24w? —32w+16
C) W’ —10w* +60w® —120w? +80w—32
> 8w 136w — 72w + 64w —32
E) w® —10w* +40w® — 80w? +80w—32

10. Find the rational number representation of the repeating decimal.

0167
A) 167
9999
B) 16.7
999
C) 167
9
D) 167
999
E) 167
99

11. Solve for n.
42- 4P = b

A) n=35
B) n=7,34
C) n=6,35
D) n=6

E) no solution

12. Determine whether the sequence is geometric. If so, find the common ratio.

~1,2,5,8, ...
A) 3
B) -1
) 1
3
D) -3

E) not geometric
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Chapter 8: Sequences, Series, and Probability

13. Use mathematical induction to prove that 80is a factor of 2*** +16 for all positive 7.

14. Find the sum of the following infinite geometric series.

—14+13—@+w—
14 196

A2
196
B 1
196
¢ 27
196
D) -14
B) 19
27

15. Determine whether the sequence is geometric. If so, find the common ratio.
-2,6,-18, 54, ...

A) -3
B) 2
0 1

3
D) 3

E) not geometric

16. Find the sum using the formulas for the sums of powers of integers.
12
>
n=1

A) 4356

B) 12,168
C) 1728
D) 650

E) 6084

17. Use mathematical induction to prove the property for all positive integers 7.

4
[an:| :a4n
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18. Find the specified nth term in the expansion of the binomial. (Write the expansion in
descending powers of x.)

(2x—3y)8,n=5

A)  448x3y°
B) 90,720x%y*
O s6x° y5
D) 6561)8

E)  67205°)°

19. Evaluate using a graphing utility: »Ps

A) 15,504

B) 116,280
C) 1,860,480
D) 100

E) undefined

20. Use mathematical induction to prove the following for every positive integer n.
Z”: 17 _ 17n(n+3)
T i+ D)(E+2) 4m+1)(n+2)
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Answer Key

1. i. Show true for n=1
36-1° =3-1-(1+1)°(2-1* +2-1-1)
36=3-4.3
36=36
1=1

1. Assume true for n =k

k
D 36" =3k (k+1)°(2k* + 2k 1)

i=1

iil. Prove true for n =k +1

k
> 36i° D 36" +36(k +1)’

i=1 i=1

= 3k*(k+1)°(2k* + 2k —1)+36(k +1)°
= 3(k+1)’[ KK +2k—=1)+12(k+1)’ |
= 3(k+1)[ 2k" +14k> + 35k + 36k +12 |

= 3(k+1)[ 2k" +8K +8K> + 6k" + 24k + 24k +3k” +12k +12]
- 3(k+1)2[2k2(k2+4k+4)+6k(k2+4k+4)+3(k2+4k+4)}
= 3(k+1)"[ 2K7 (k+2)° +6k(k+2)" +3(k+2)" |

= 3(k+1)(k+2)° [ 2k + 6k +3]

= 3(k+1)2[(k+1)+1]2[2k2+4k+2+2k+2—1]

= 3(k+1)2[(k+1)+1]2[2(k2+2k+1)+2(k+1)—1}

= 3(k+17[(k+D)+1] [ 20k +1)" +2(k +1)—1]
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

3. 1. Show true for n =1

8 _ 81

(2-1-D2-1+1) 2-1+1
8.8
33
1=1

ii. Assume true for n =k
k 8 8k
=1

= Qi-D)Q2i+1)  2k+1

iil. Prove true for n =k +1

k+1 8 k 8 8
Zl Qi-DQi+1) Z‘ 2i-1)(2i+1) " [2(k+1)-1][(2(k+1)+1)]
8k 8
2k+1  (k+1)(2k+3)
8k(2k+3)+8
Qk+1)(2k +3)
16k* +24k +8
Qk+1)(2k +3)
16k* +16k + 8k +8
Qk+1)(2k +3)
16k(k+1)+8(k+1)
2k +1)(2k +3)
8(k+1)(2k+1)
2k +1)(2k +3)
8(k+1)
2(k+1)+1

O NN s

maoOgomaOgaon

1.
12.
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13. 1. Show true for n =1
(28'“2+16)=1,o40

=13-80

1. Assume true for n=k
80 is a factor of (28“2 + 16)

iii. Prove true for n =k +1

(28(k+1)+2 +16) _ (2(8k+2)+16 +16)

=65,536-2%2 116
=65,536-2%2 116.65,536 1,048,560

— 65,536-(2(8'”2) +16)—13,107-80

14. E
15. A
16. E
17. hn=1:

0
4° 4
[a] =a
4 4
a =dad
The statement is true for n = 1.

4
2) Assume [ak} =a**. Then,
4

14
_ a4+4k

[ak+l_4 _ a4(k+1)

=(a)4(a4k)

Chapter 8: Sequences, Series, and Probability

By mathematical induction, the property is true for all positive values of n.

18. B
19. C
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

20. 1. Show true for n =1

17 17-1-(1+3)
10+D)1+2)  41+1)1+2)
17 17-4
23 4.2.3
17 17
6 6
1=1

1. Assume true for n =%
Zk: 17  1T7k(k+3)
Ti(+D)E+2) 4k+D)(k+2)

1. Prove true for n =k +1
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Chapter 8: Sequences, Series, and Probability

k+1 k 17
;l(l+l)(l+2):Zl(l+1)(1+2) (k+D[(k+D)+1][(k+1)+2]
_ Tk(k+3) | 17
4hk+1)(k+2)  (k+1)(k+2)(k+3)
_ 1Tk(k+3)* +68
4k +1)(k +2)(k +3)
_17(K° + 6k + 9k +4)
43k +1)(k +2)(k +3)
17K+ k7 + 5k + Sk + 4k + 4)
4k +1)(k +2)(k +3)
17 K2 (k +1)+ k(K +1) +4(k +1) |
4(k +1)(k +2)(k +3)
17k +1)(k* + 5k +4)
4k +1)(k +2)(k +3)
17K +k+4k+4)
4(k+2)k+3)
C17[k(k+1)+4(k+1)]
4(k +2)(k +3)
17k + D)k +4)
4k +2)(k +3)
17+ D[(k+1)+3]
4[(k+D)+1][(k+1)+2]
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Determine whether the sequence is geometric. If so, find the common ratio.

~1,-2,-4,-8, ...
A) 2
B) -1
C) 1
2
D) 2

E) not geometric

2. Expand the binomial by using Pascal's triangle to determine the coefficients.
6
(3x +2 y)
A) 729x0 +2916x° y + 4860x* 1% + 4320x° > + 4860x% y* +576x)° +641°
B)  720x6 +2916x° y +3240x*% +4320x3)° + 2160x%y* + 576" +641°
C)  729x +2916x° y + 4860x* 2 + 43205 > +2880x2y* +576x)° + 640
D) 72950 +2916x° y +4860x*y? + 4320x° y> +2160x> y* +576x)° + 640
E)  720x% +2916x° y +2160x* 2 + 43205 > +2160x2 y* +576x)° + 640

3. Write an expression for the apparent nth term of the sequence. (Assume that n begins
with 1.)
-5,-2,1,4,7
A) a,=-8n+3

B) g, =(-1) (3n-8)

C) a,=3n
D) 4 =3"_3
E) a,=3n-8
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Chapter 8: Sequences, Series, and Probability

4. Find a formula for a, for the arithmetic sequence.
ay = —13,013 =-31

A) a,=-7-2n
B) a,=5-7Tn

C) a,=-2-Tn
D) g, =-7(-2)
E) a,=-5-2n

5. Find the sum.

k—1k2+5
A) 22
63
B) 1
14
o) 1
D) 73
168
E) 12
11
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

6. Use the Binomial Theorem to expand the following complex number. Write your
answer in standard form.

3.7
K

A) 36 2047 .
343 343
B) _5514_20\f?i
343 49
C) 36 2047 .
49 343
D) 27 7.
REVERIT)
E)y 27 7.
343 49"

6 n—1
>(5)
n=1 3
A) 463
243
B) 1024
3
C) 4256
D) 55
81
E) 266
243
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Chapter 8: Sequences, Series, and Probability

8. Find the indicated nth term of the geometric sequence.

5th term: a3 :—i,ag -3
16 65,536
A) 3
1024
B) 4
81
6)) 3
4096
D) 3
256
E) 3
64

9. Determine whether the sequence is arithmetic. If so, find the common difference.
(Assume that n begins with 1.)

a,=—-6+4n
A) 4
B) 6
C) -6
D) 4

E) not arithmetic

10.

Determine the number of ways a computer can randomlvy

generate a prime integer between 10 and 20.

A)

4
B)

3
®)

2
D)

5
E)

11
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11.

12.

13.

14.

Find the sum of the finite geometric sequence. Round to the nearest thousandth.

§200(1.07)i

i=0
A) 1730.804
B) 1530.804
C) 1153308
D) 1430.658
E) 1851.961

Use mathematical induction to prove the following inequality for all n>2.

1+1+1++1>\/;
J23 46 6o T J23n T 23

Expand the following binomial by using Pascal's Triangle.
(2x —4)°

A) 32x° 1024

B)  —1024x° +1280x° +32

C)  32x° —320x" +1280x° —2560x> +2560x — 1024

D) 32x° +2560x* —2560x° +1280x* —320x — 1024

E)  32x° —64x* +128x° —256x% +512x —1024

19 26 33 40
—, d+—, 4+, 4+—
20 27 34 41
for the apparent nth term assuming » begins with 1.

) 12 ) )
Given the sequence 4 +§, 4+ , ..., Write an expression

A) 36n+29
Tn+6
B) 351+30
Tn+6
C) 35n+29
Tn+6
D) 35n+29
Tn+7
E) 36n+30
Tn+7
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Chapter 8: Sequences, Series, and Probability
15. Use mathematical induction to prove the following for every positive integer 7.

D 96i° =8n*(n+1)*(2n* +2n-1)

i=1

16. Use mathematical induction to prove the following for every positive integer 7.

Z”: 15 _ 15n
= 2i-DQ2i+1) 2n+1

17. Find the probability for the experiment of drawing two marbles (without replacement)
from a bag containing four green, six yellow, and five red marbles such that both
marbles are yellow.

A) 1
7
B) 4
25
) 6
35
D) 1
3
E) 2
3

18. Determine whether the sequence is arithmetic. If so, find the common difference.
7,8,9,10, 11

A) 6
B) 1
C) 7
D) -1

E) not arithmetic
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19. Find the number of distinguishable permutations of the group of letters.

G.A,U.S.S
A)

60
B)

120
©

30
D)

5
E)

15

20. Write the first five terms of the arithmetic sequence.
a = S,d =7
A) 5,12,19,26,33
B) 5,-2,-9,-16,-23
C) 12,19,26,33,40
D) 5,35,245,1715, 12005
E) 5,12,17,22,27
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Answer Key

1. A
2. D
3. E
4. E
5. A
6. A
7. E
8. D
9. D
10. A
11. A
12. i. Show true for n =2

1+1>ﬁ
V23 a6~ V23

| 1 NG

1

1+—>\/§
V2

J§+1>2

\/§>1

1. Assume true for n =k
1 1 1 1

- + ..+ >£
V23 V46 V69 T 23k V23

1. Prove true for n =k +1

1 1 1 1 1 Jk 1
\/5+\/%+\/@+"'+\/23k +\/23(k+1) g \/E+,/23(k+1)
N JE(k+1) +1
J23(k+1)

Want to show
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

23(k +1) \/Z

S kD1 o Je+1)
V23

k(k+l)+1
> J(k+1)
(

Je(k+1) +1>k+1
JVe(k+1) >k

kK +k>k
k>0

Since these manipulations are reversible for positive integers larger than 1, we may

conclude that the inequality holds for all integers larger than 1.
13. C
14. C
15. 1. Show true for n =1

96-1° =8-1*-(1+1)*(2-1* +2-1-1)

96=8-4-3
96 =96
1=1

1. Assume true for n =k

k
D 96i° =8k’ (k+1)*(2k* +2k 1)

i=1

1. Prove true for n =k +1
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Chapter 8: Sequences, Series, and Probability

ki%is = ﬁ96i5+96(k+1)5

) = ézz(k+l)2(2k2+2k—1)+96(k+1)5
= 8(k+1)’[ K2k + 2k -1 +12(k+1)’ |
= 8(k+1)’[ 2k* +14k° +35k” + 36k +12 |

= 8(k+1) [2k“+8k3+8k2 +6k> + 24k + 24k + 3k +12k+12]

= 8(k+1)> [2k2 k2+4k+4)+6k(k2+4k+4)+3(k2+4k+4)}

= 8(k+1)’[ 2K> (k+2)" +6k(k+2)* +3(k+2)’ ]

= 8(k+1)(k+2)°| 2k + 6k +3]

= 8(k+1)2[(k+1)+1]2[2k2+4k+2+2k+2—1]

- 8(k+1)2[(k+1)+1]2[2(k2+2k+1)+2(k+1)—1]

= 8(k+17[(k+D)+1] [ 20k +1)" +2(k+1)—1]

16. 1. Show true for n =1

15 1511
(2-1-D2-1+1) 2-1+1
15 15
3 3
1=1

il. Assume true for n=k

i 15k
= (2 1)(21 T 2k+1

iii. Prove true for n =k +1
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

L 15 x 15 15
; (2i-1)(2i+1) ; (2i-1)(2i+1) ’ [2(k +1)— 1] [(2(k +1)+ 1)]
15k N 15
2k+1 Qk+1)(2k+3)
15k(2k+3)+15
2k+1)(2k+3)
30k* +45k +15
(2k+1)(2k+3)
30k> +30k +15k+15
2k+1)(2k+3)
30k(k+1)+15(k+1)
2k +1)(2k+3)
15(k+1)(2k+1)
2k+1)(2k+3)
15(k+1)
2(k+1)+1

17. A
18. B
19. A
20. A
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Chapter 8: Sequences, Series, and Probability

Name: Date:

1. Prove the inequality for the indicated integer values of n.

n
(2j >n,n=>29
8

2. Use mathematical induction to prove the following inequality for all n>2.

(3)n+2 > 3%” (2)n+5

3. Find the coefficient a of the term in the expansion of the binomial.

Binomial Term
(4x+3y)6 ax2y4
A) a=10
B) a=19,440
C) a=12
D) a=729
E) a=360

4. Find the indicated nth term of the geometric sequence.

6th term: as :i,ag __4
81 2187
A) 4
729
B) 3
1024
0) 4
2187
D) 4
243
E) 4
81
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5. Find the number of distinguishable permutations of the group of letters.

G.A,U.S.S

A)

60
B)

120
©

30
D)

5
E)

15

6. Find the indicated partial sum of the series.

5(43)

fourth partial sum

A) 5
81
B) 305
81
C) 100
81
D) 35
81
E) 205
162
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Chapter 8: Sequences, Series, and Probability

7. Find the sum of the infinite series.

5:(3)

A) undefined

B) 2
5
C) 2
D) 4
3
E) 2
3

8. Simplify the factorial expression.

1!
91
A) 990
B) 110
C) 11
9
D) 11
E) 1320

9. Find a quadratic model for the sequence with the indicated terms.
ay="7,ay=3,a5=12

A) an:n2+7

B) an:n2—4n+7
©) an:n2—7n+7
D) an:n2—7n+4

E) an:nz—n+7

Page 501

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

10. Evaluate using a graphing utility: 5P

A) 5005
B) 360,360
C) 3,603,600
D) 90

E) undefined

11. Use mathematical induction to prove the following equality.
ln(3”xlx2...xn ) =In(3x,)+In(3x,)+...+In(3x,), where x, >0,x, >0,...,x, >0

12. Find the sum of the infinite geometric series.

54

A 10
3
B) 10
3
) 2
3
D) 2
3

E) undefined

13.
How many 3-digit numbers can be formed if the leading

digit cannot be zero and repeats are not allowed?

A)

997
B)

504
©)

810
D)

648
E)
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Chapter 8: Sequences, Series, and Probability

14. Find a formula for the nth term of the following geometric sequence, then find the
4th term of the sequence.

9, 36, 144,..
A q,=9(4)"; a, =576
B) 4, =9(4)"; a,=2304
O a,=9(4)"; a, =2304
D) 4, =9(4)"; a, =576
E) 4, =9(4)"; a, =144

15. Expand the following expression in the difference quotient and simplify.

Sx+h)-f(%) 5
; L0, f(x)=—
A) 5
2(x* +h)
B) 5
2(x+h)’
Q) 5
2x(x+h)
D) 5
2(x+h)
E) h
x(x+h)

16. Write the first five terms of the geometric sequence.
1

a=4,r=——

5
A) 4,-1,-6,-11,-16

B) 4,20, 100,500, 2500
C) 44 4 4 4

57257 12576257 3125
D) 4 4 4

57257 125
B) , 44 4 4

5725 1257625

9 b

9
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

17. Use the Binomial Theorem to expand the complex number. Simplify your result.

(-2 +5i)*
A) 41+ 840i
B) 41— 840i
C) —41 + 840
D) —41 — 840
E) 16

18. Write the first five terms of the sequence defined recursively. Use the pattern to write
the nth term of the sequence as a function of n. (Assume that n begins with 1.)
a = 21,ak+1 =day -5
A) a,=26-5n

n
B) a,=21-5n
C) a,=31-5n
D) a,=26
E) a,=21(n-1)

19. Find the sum of the following infinite geometric series.

049- 2L T2
10 100

Ay 10
100
B 1
100
0 15
100
D) -10
E) 100
19

20. Find the sum of the integers from —34 to —12.

A) 66
B) 22
C) -1058
D) -529
E) 132
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Answer Key

1. 29

1) (%) ~30.4 > 29 . The statement is true for n = 29.
9 k 9 k+1

2) Assuming that (g] >k for k> 29, show that (gj >k+1.

k
> k, by assumption

k
(2j >2k
8 8

k+1

0|O© 0|© |0

>k+lk
8

Since k>29>%,thenk>§ or %k>1 ork+ék>k+1. Therefore,

k+1 k+1
(2J >k+lk>k+lor (2j >k+1.
8 8 8

By mathematical induction, the relation is true for all n>29.
2. 1. Show true for n =2

()7 > @(2)
9

() > 22:(2)

32-81>9-256
2592 >2304

245

1. Assume true for n =k
+ 9 k+5

3 s 2 k(2

()7 > 2 k()

iii. Prove true for n =k +1
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(3)(k+1)+2 S %(k N 1)(2)(k+1)+5

3(3)" >3%(k+1)2(2)k+5

(3 k42 3 k42 iZk 2} 22 2}
(3 +(0) > 2 2u(2) = 22(2)
2(3)k+2 —%2k(2)k+5 +(3)k+2 S %2(2)k+5

2[(3)k+2 _%k(z)hs]'_(:;)mz S 3%2(2)k+5

(3)k+2 > 3%2(2)k+5

9(3)" >%2-32-(2)"

(3) >2(2)

)

Since these manipulations are reversible, we may conclude that the inequality is true for

n=k+1.
3.B
4. D
5. A
6. C
7. E
8. B
9. B
10. C
11. i. Show true for n=1

ln(31xl) =In(3x,)
In(3x,)=1In(3x,)

1. Assume true for n =k
ln(3kxlx2...xk): In(3x,)+In(3x,)+...+1In(3x,)

1. Prove true for n =k +1
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Chapter 8: Sequences, Series, and Probability

k+1 _ k
ln(3 xlxz...xkxkﬂ)—ln 3-3 xlxz...xkka)

12.
13.
14.
15.
16.
17.
18.
19.
20.

lwlesiv a2l esHoRwlwive
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Name:

Date:

1. Find P,,, for the given B, .

A)
B)
©)
D)
E)

B =T7+13+19+...+[6(k—1)+1]+[6k +1]

B, =T7+13+19+...+[6k +T7]+[6(k+1) +1]
B, =T7+13+19+..+[6k +1]+[6(k+1)+7]
B =T7+13+19+. . +[6k +T7]+[6(k+1)+7]
B, =7+13+19+...+[6k +1]+[6(k+1) +1]
B, =T7+13+19+..+[6(k—1)+1]+[6k +1]

2. Find the sum using the formulas for the sums of powers of integers.

A)
B)
0)
D)
E)

9
>
n=l

1296
4050
729

285
2025

3. Use mathematical induction to prove the following for every positive integer n.

1+6+36+216+...+6" " =

6" -1

4. Write an expression for the apparent nth term of the sequence. (Assume that n begins

with 1.)

—4,-2,0,2,4
A) a,=—-6n+2
B) 4, =(-1)"(2n-6)
C) a,=2n
D) 4 =2"_6
E) a,=2n-6
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Chapter 8: Sequences, Series, and Probability

5. Use mathematical induction to prove the following inequality for all n>2.

(3)n+3 >2_7n(2)n+1

Find the probability for the experiment of tossing a coin four times and

getting at least two heads. Use the sample space

HHHH HHHT HHTH HTHH
g - THHH HHIT HTHT THHT
THTH HITH ITHH ITTH
ITHT THIT HIIT TiT
A)
11
16
B)
1
2
0
13
16
D)
=
8
E)
5
8
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Find the probability for the experiment of selecting one card from a

standard deck of 52 playing cards such that the card is nor ared face card.

A)

3

26
B)

10

13
®

11

13
D)

23

26
E)

49

52

8. Find the specified nth term in the expansion of the binomial. (Write the expansion in
descending powers of x.)

(2x+3y)6,n:3

A) 160x°)°
B) 2160x* y2
O 204° y3
D) 729,50

E)  1204° y3

> Calculate the binomial coefficient: (161]
A) 332,640
B) 66
C) 462
D) 1
E)y 0
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10. Find the indicated partial sum of the series.

A)
B)
0
D)

E)

0 1
2(3)
i=1 3
fourth partial sum

5
81
605

81
200

81
65
81
205

81

Chapter 8: Sequences, Series, and Probability

11. Use mathematical induction to prove the property for all positive integers 7.

3
[an:| :a3n

12. Use mathematical induction to prove the following inequality for all n > 2.

1 1 1 1 Jn

+ + +...+ >
J19 38 57 Jion ~ 19

13. Determine whether the sequence is geometric. If so, find the common ratio.

-2,-6,-18,-54, ...
3
-2
1
3
-3

not geometric
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

14. Determine whether the sequence is arithmetic. If so, find the common difference.
(Assume that n begins with 1.)

A) -1
B) 6
) 1

6
D) 1

E) not arithmetic

15. You are given the probability that an event will happen. Find the probability that the
event will not happen.

P(E)=0.33
A) 033
B) 0.67
C) 0.335
D) 0
E) 1

16. Find the indicated term of the sequence.
a, =(-1)"(5n-1)
ap=[___]

A) 139
B) -144
C) -146
D) 4

E) -140

17. Write the first five terms of the sequence. (Assume that n begins with 1.)

a, =(-1)" (n—=1)(n-2)

A) 4,0,0,-2,6
B) 0,0,-2,6,-12
C) 0,0,-2,-6,-12
D) 0,2,-6,12,-20
E) 0,-1,2,-3,4
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18. Determine whether the sequence is geometric. If so, find the common ratio.

“1,3,7, 11, ...
A) 4
B) -1
) 1
4
D) -4

E) not geometric

19. Determine the sample space for the experiment.
Two marbles are selected from marbles labeled A through D where the marbles
are not replaced and the order of selection does not matter.
A) S={AB, AC, AD, BC, BD}
B) S={AB, AC, AD, BC, BD, CD}
C) S={AB, AC, AD, BC, CD}
D) S={AB, AC, AD, BC,BD, CD, DA}
E) S={AB, AC, AD, BC, BD, CA, CB, CD}

20. Find the indicated nth partial sum of the arithmetic sequence.
3.6,5.7,7.8,99, ...,n=60

A) 6498
B) 4059
C) 3933
D) 3931.5
E) 3934.5
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Answer Key
1. D
2. E
3. 1. Show true for n=1
61—1=61_1
5
6026_1
5
=3
5
1=1

11. Assume true for n =%

6 -1
1+6+36+216+... 46" =

1. Prove true for n =k +1

k
1+6+36+216+...+6 " +6! =%+6<"+“-1
k_
T
5
6 -1+5-6"
5
_6-6" -1
5
6k+l 1
s
4. E
5. 1. Show true for n=2
23 27 241
(37> 0(2)
() > 2 2(2)
2-243>27-16
486 > 432
ii. Assume true for n =k
+ 2 +
(3> k@)
2
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Chapter 8: Sequences, Series, and Probability

ii1. Prove true for n =k +1

(3)(k+l)+3 >277(k+1)(2)(k+1)+1

3(3)° >277(k+1)2(2)’”‘

2(3)k+3 +(3)k+3 >2_72k(2)k+1 +2_272(2)k+1

2(3)k+3 _%2]{(2)/«“ +(3)k+3 S _2(2)k+1

2672y |y > 22y

2

Since these manipulations are reversible, we may conclude that the inequality is true for

n=k+1.
6. A
7. D
8. B
9. C
10. C
1. Hn=1

a’=a
The statement is true for n = 1.

3
2) Assume [aq =a’t. Then,
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73

= (a)’ ()

=13
_ a3+3k

[ ST 2 30

By mathematical induction, the property is true for all positive values of n.
12. i. Show true for n=2

11 >ﬁ
Vo 38 19
| 1 2
1
1+$>\/§
J§+1>2

\/§>1

1. Assume true for n =k

1+1+1++1>£
19 38 57 T 19k 19

1. Prove true for n =k +1

11 1 1 1 Jk 1
19 a8 57T ok +\/l9(k+1) g JE+,/19(k+1)
>~/k(k+1)+1
J19(k +1)

.

Want to show
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Chapter 8: Sequences, Series, and Probability

Ve(k+1D) +1>k+1
JVe(k+1) >k

K +k>k
k>0

Since these manipulations are reversible for positive integers larger than 1, we may

conclude that the inequality holds for all integers larger than 1.
13.
14.
15.
16.
17.
18.
19.
20.

ATHWw®E o>
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Find the indicated sum.

8
4
2.7
n=1

A) 4096

B) 1,679,616
C) 36

D) 87,380
E) 8772

2. Use mathematical induction to prove the following equality.
1n(2"x1x2...xn) =In(2x)+In(2x,)+..+1In(2x,), where x, >0,x, >0,...,x, >0

3. Write the first five terms of the arithmetic sequence.
as = —29,6110 =-59
A) -5,1,7,13,19
B) -11,-17,-23,-29,-35
Cc) -5,-11,-17,-23,-29
D) -5,30,-180, 1080, —6480
E) -5,-11,-16,-21,-26

4. Find the sum of the infinite series.

54(1)

A) undefined

B) 3
4
) 3
D) 9
4
E) 3
2
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5. Determine the sample space for the experiment.
Two marbles are selected from marbles labeled A through E where the marbles

are not replaced and the order of selection does not matter.

A) S={AB, AC, AD, AE, BC, BD, BE, CD}

B) S={AB, AC, AD, AE, BC, BD, BE, CD, CE, DE}

C) S={AB, AC, AD, AE, BC, BD, BE, DE}

D) S={AB, AC, AD, AE, BC, BD, BE, CD, CE, DE, DA, DB}

E) S={AB, AC, AD, AE, BC, BD, BE, CA, CB, CD, CE, DE}

6. Expand the binomial by using Pascal's triangle to determine the coefficients.
(5x—4y)°
A)  15625x% —75000x° y +150000x* 1% —160000x° y> +150000x2y* —30720x)° + 4091

B)  15625x% —75000x°y +100000x*y% —160000x>y° +96000x2y* —30720x)° + 4096
C)  15625x% —75000x°y +150000x*y% —160000x> > +128000x%y* —30720x)°> + 409«
D) 15625x% —75000x° y +150000x*% —160000x° y> +96000x2 y* —30720x° + 4096

E)  15625x% —75000x° y +96000x*1? —160000x> 1> +96000x%y* — 30720x)° + 4096

7. Find the sum of the finite geometric sequence.

25: ( l]n—l
n=l1 6
A) 6665
1296
B) 1
6
C) 1111
D) 185
216
E) 1111
129
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8. Use mathematical induction to prove the following inequality for all n>2.

1 1 1 1 +n

+—=F.t——>

NP AN AN, TRN}

9. Find a formula for a, for the arithmetic sequence.

as =10,ag =34
A) a,=-8+6n
B) a,=14-8n
C) a,=6-8n
D) 4, =-8(6)"
E) a,=-14+6n

10. Determine whether the sequence is arithmetic. If so, find the common difference.
(Assume that 7 begins with 1.)

a, =6+4n
A) —4
B) -6
C) 6
D) 4

E) not arithmetic

11. Find the number of distinguishable permutations of the group of letters.
E.SST.LMAT.E

A)

10,080
B)

8
©)

20,160
D)

40,320
E)

3360

Page 520

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.
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12. Find a formula for the nth term of the following geometric sequence, then find the
4th term of the sequence.

7, 28, 112,..
A a, =7(4)"; a, =448
B) 4, =7(4)"; a,=1792
O a,=7(4)"; a,=1792
D) 4, =7(4)"; a, =448
E) 4 =74)";q=112

13. Determine whether the sequence is geometric. If so, find the common ratio.

2,-2,-6,-10, ...
A) 4
B) 2
o 1
4
D) 4

E) not geometric

14. Determine whether the sequence is arithmetic. If so, find the common difference.
-3,-7,-11,-15,-19

A 1
B) -4
C) -3
D) 4

E) not arithmetic

15. Use mathematical induction to prove the formula for every positive integer n. Show all
your work.

7+10+13+16+...+(3n+4)=g(3n+11)
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16. Find the coefficient a of the term in the expansion of the binomial.

Binomial Term
(2x—5y)7 axzy5

A) a=12

B) a=-262,500

C) a=14

D) a=-78,125

E) a=2520

17. 8

Calculate the binomial coefficient: ;

A) 40,320

B) 56

C) 8

D) 1

E) 0

18. Use mathematical induction to prove the following for every positive integer x.
Z": 11 _ 11n(n+3)
Ti+D)(I+2) 4n+D(n+2)

19. Use the Binomial Theorem to expand and simplify the expression.
( 2 5)4

A) ¥ +625

B) 12 _20x% +150x° — 500x> + 625

O ¥ 2054 +150x%'2 —500x°'* + 625
D) X +2Ox9/4 +150x3/2 +500x3/4 +625
E) 12 420x% +150x% +500x° + 625
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20. Find Py, for the given Py.

4
Pk_k(k+1)
A) 4
e =4y !
B) 4 4
et =) (k) (ke 2)
0 , __ 4
T k1) (k+2)
D) B 4
Pk+1_k(k+2)
E) 16

et = ek 2)

Page 523

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

Answer Key

1. E
2. 1. Show true for n =1

ln(21x1 ) =1In(2x,)
In(2x,)=1n(2x,)

1. Assume true for n =k
ln(2kx1x2...xk) =In(2x,)+1In(2x,)+...+In(2x,)

iii. Prove true for n =k +1

In (2"+l XXy X X ) =1In (2 25 x,,x, %, )

k
2 XXXy 2xk+l)

ln(2kxx2 xk)+ln(2xk+1)
In(2x,)+In(2x,)+...+In(2x, )+In(2x,,,)

C
E
B
D
E

. 1. Show true for n =2

N U AW

11. Assume true for n =%

S U U S
NN 7N N TEEN )

iii. Prove true for n =k +1
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Chapter 8: Sequences, Series, and Probability

111 1 1 Jk 1
$+ﬁ+%+...+\/ﬁ+ %2(k+1)>$+—,—2(k+1)
>~/k(k+1)+1
J2(k+1)

Want to show

Jk(k+1
J2(k+1
k
k

)+1
)
\/5_\/7“%5 (k+1)
)
N +1
)

A+
V2

(k+1)
S0k +1 V2
k+1
%>,/(k+1)
VE(k+1D) +1>k+1
Je(k+1) >k

kK +k>k?
k>0

Since these manipulations are reversible for positive integers larger than 1, we may
conclude that the inequality holds for all integers larger than 1.

10.
11.
12.
13.
14.
15.

Tmo»>0om

1) Whenn=1, ;=7 =%(3+11) . The formula is valid for n = 1.

2) Assume that 7+10+13+16+...+(3k+4):§(3k+11) is true.

Ska1 :7+10+13+16+...+(3(k+1)+4):§(3k+11)+3k+7

:%(3k2+11k)+3k+7

- %(3}9 +17k +14)

=%(3(k+1)+11)
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

By mathematical induction, the formula is true for all positive integers .
16. B

17. C
18. 1. Show true for n =1
11 _11-1-(1+3)
1(1+1)(1+2)_4(1+1)(1+2)
11 11-4
23 423
11 11
6 6
1=1

1. Assume true for n =k
k 11 _ 11k(k+3)
Ti+DE+2) 4k+1)(k+2)

iii. Prove true for n =k +1
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Chapter 8: Sequences, Series, and Probability

k+1 11 _k 11

p i(i+1)(i+2)_lzz(z+1)(z+2) (k+D[(k+D)+1][(k+1)+2]
_ kGk+3) 11
4k+D)(k+2)  (k+1)(k+2)(k+3)

11k(k +3)* + 44
T Ak+1)(k+2)(k+3)
11K + 6k + 9k + 4)
Ak +1)(k +2)(k +3)
MUK + &7 + 5k + Sk + 4k + 4)
Ak +D)(k+2)(k+3)
LKk + 1)+ 5k(k+1) +4(k +1) ]
4k +1)(k +2)(k +3)

11k + 1)k + 5k +4)
Ak +1)(k+2)(k+3)
11(K> + k + 4k +4)
T Ak +2)(k+3)
_ H[k(k+1) +4(k +1D)]
4k +2)(k+3)
11(k +1)(k +4)
T Ak+2)(k+3)
_ 1k+D[(k+1)+3]
A[(k+D)+1][(k+1D)+2]
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Name:

Date:

- Use mathematical induction to prove that 1601is a factor of

. Determine whether the sequence is geometric. If so, find the common ratio.

3,6,12,24, ..

A) 2
B) 3
0 1

2
D) 2

E) not geometric

Use mathematical induction to prove the following for every positive integer ».

Z": 5 _ 5n
S (2i-1)2i+1) 2n+1

Write the nth term of the geometric sequence as a function of 7.
a; =4,a;, =2a;

A g, =42y
B) g, =2(4)"
C) n-1
a, =4 lj
2
D) a,=2+2n
E) g, =4(2)

Find the indicated nth term of the geometric sequence.
4th term: 4, —12, 36,...

A) -5
B) -108
C) 324
D) -192
E) -768

2%"*3 4+ 32 for all positive n.
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6. Use summation notation to write the sum.

A)

B)

®)

D)

E)

2-6+18—...—-486

7. Use sigma notation to write the sum.

A)

B)

®)

D)

E)

1 1 1
_t 4+ —
3-2 4.3 9-8

! 1
z(n+1)(n+2)

Chapter 8: Sequences, Series, and Probability

8. Use mathematical induction to prove the following for every positive integer x.

Z": 9 _ 9n(n+3)

“ii+1)i+2) 4n+1)(n+2)
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

9.

10.

1.

Find the rational number representation of the repeating decimal.
0157

A) 157
9999

B) 157
999

C) 157
9

D) 157
999

E) 157

99

The first two terms of the arithmetic sequence are given. Find the indicated term.
q :3,612 = 7,6111 :I:I

A) 47

B) 34

C) 37

D) 51

E) 43

Use mathematical induction to prove the following inequality for all n >1.
15" >14n

Given the sequence 4+Z, 4+§, 4+i, 4+E, 4+£, ..., write an expression for
8 9 10 11 12

the apparent nth term assuming » begins with 1.
A) 6n+34

n+7
B) 5n+35

n+7
C) 5n+34

n+7
D) 5n+34

n+8
E) 6n+35

n+8
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13. Write the first five terms of the geometric sequence.
1
al = —5,7" =——
A) -5,-14,-23,-32,41
B) -5,45,-405, 3645, 32,805
C) 5 5 5 5 5

9

9° 81’729 6561°59,049
D) S 5 5

7797 817729
E) 5 5 5 5

797 81°729° 6561

14. Use mathematical induction to prove the following for every positive integer #.
3" -1
2

143+9427+...+3" ' =

15. Use the Binomial Theorem to expand the complex number. Simplify your result.
A4
(5 + 41)
A) —1519+720i
B) —-1519-720i
C) 1519+ 720i
D) 1519-720i
E) 625
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16. Use the first and second differences of the first five terms of the given sequence to
determine whether the sequence has a linear model, a quadratic model, or neither.
a, =0
a,=a,  +8n
A) first differences: 1, 2, 3,4
second differences: 1, 1, 1
linear model
B) first differences: 8, 24, 56, 120
second differences: 16, 32, 64
linear model
C) first differences: 8, 16, 32, 64
second differences: 8, 16, 32
quadratic model
D) first differences: 8, 24, 56, 120
second differences: 16, 32, 64
quadratic model
E) first differences: 8, 16, 32, 64
second differences: 8, 16, 32
neither linear nor quadratic

17. You are given the probability that an event will not happen. Find the probability that the
event will happen.

A) 5
9
B) 0
Q) 1
D) 4
9
E) 2
9

18. Find the coefficient a of the term in the expansion of the binomial.

Binomial Term
(x -3 y)6 ax’ y3
A) a=9
B) a=-540
C) a=18
D) a=729
E) a =120
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19. Find the sum of the following infinite geometric series.

—15+14—%+%—
15 225

A2
225
B __L
225
0 2
225
D) -15
B) 225
29

20. Determine the sample space for the experiment.
Three marbles are selected from marbles labeled A through D where the marbles
are not replaced and the order of selection does not matter.
A) S={ABC, ABD, BCD}
B) S={ABC, ABD, ACD, BCD}
C) S={ABC, BCD, CDA}
D) S={ABC, ABD, BCD, CBA, CDA}
E) S={ABC, ABD, BCD, CDB}
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Answer Key
1. A

2. 1. Show true for n=1
5 51
(2-1-D(2-1+1) 2-1+1

5.5

3 3

1=1

1. Assume true for n =k

i 5 5k
= (2i—1)(2i+1) 2k+1

i=

iil. Prove true for n =k +1

k+1 5 k 5 5

;(21‘—1)(2i+1) - ;(Zi—l)(2i+1)+[2(k+1)—1][(2(k+1)+1)]
Sk N 5

2k+1  (2k+1)(2k+3)
Sk(2k+3)+5

2k +1)(2k+3)

10k> +15k +5

2k+1)(2k+3)

10k* +10k + 5k +5
Qk+1)(2k+3)

10k(k+1)+5(k+1)
2k+1)(2k+3)

S5(k+1)(2k+1)

2k +1)(2k+3)

S5(k+1)

2(k+1)+1

3. A
4. B

5. 1. Show true for n=1
(24'”3+32)=160

=1-160

1. Assume true for n =%
160is a factor of (24"+3 +32)
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Chapter 8: Sequences, Series, and Probability

iil. Prove true for n =k +1

(Z““V3+32)=(ﬂ“*””2+32)
= 4096249 132
=4096-24"9 132.4096 131,040
::4096-(2“k+”—k32)—819-160

6. C
7. A
8. 1. Show true for n =1
9 _9:1-(1+3)
1+1)(1+2)  4(1+1)(1+2)
9 9.4
3 423
9 9
6 6
1=1

1. Assume true for n =k
Z": 9 _ 9%k(k+3)
Ti+DE+2) Ak+1)(k+2)

iil. Prove true for n =k +1
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k+1 k 9
;z(z+l)(z+2) zlzl(l+1)(l+2) (k+D[(k+1)+1][(k+1)+2]
_ Okk+3) 9
4k+D)(k+2)  (k+1)(k+2)(k+3)
_ 9k(k+3)+36
4k +1)(k +2)(k+3)
_9(k’ +6k> +9k +4)
40k +1)(k +2)(k +3)
9K’ + K>+ 5k + 5k + 4k +4)
43k +1)(k +2)(k +3)
O K> (k +1)+5k(k +1) +4(k+1) |
40k +1)(k +2)(k +3)
9k +1)(k* +5k +4)
4k +1)(k +2)(k +3)
9K +k+4k+4)
4(k +2)(k +3)
I[k(k+1)+4(k+1)]
4(k +2)(k +3)
9k +1)(k+4)
4k +2)(k +3)
9k +D[(k+1)+3]
4[(k+D)+1][(k+1)+2]
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11. 1. Show true for n =1
15'>14-1
15>14

ii. Assume true for n=k
155 > 14k

iii. Prove true for n =k +1
(15)" =15(15)"
>15-14k
=210k
=14k +14+196k —14
= 14(k+1)+196k—14

>14(k+1)

12. C

13. E

14. 1. Show true for n=1
3171 — 31 _1

2

p -2

3
2
1=2
2
1=1

ii. Assume true for n =%

k
14349427+ ... +3 _3 -l

1. Prove true for n =k +1

Chapter 8: Sequences, Series, and Probability
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

k
14349427+, 43+ 3k 3 71 5 L e
k_
3 1+3"
31423
2
~ 3351
2
3k+1 1
2
15. A
16. E
17. D
18. B
19. E
20. B
Page 538

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 9: Topics in Analytic Geometry

Name: Date:

Test the graph of the following equation for symmetry with respect to 6 = %, the polar

axis, and the pole.

r=—6+cos(56)
A) . . V4
The graph is symmetric with respect to 8 = B only.
B) The graph is symmetric with respect to the polar axis only.
C) The graph is symmetric with respect to the pole only.
D) The graph is symmetric with respect to all three.
E) The graph has no symmetries.

2. Which set of parametric equations represents the following line or conic?
Use x=h+asecf and y=k+btand.

Hyperbola:  vertices (5, =3), (11, -3)
foci (0, -3), (16, -3)
A)
x=-8+~/55secd
y=3+3tand
B)
x=8++/55secH
y=-3+3tand
®)
x=-3++/55secH
y=8+3tand
D)
x=8+3secl
y:—3+\/§tan9
E)

x=-3+3sect

y:8+x/§tan6
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

3. Find the eccentricity of the following ellipse. Round your answer to two decimals.

4x>+9y* —24x+18y-36=0

A) 125
B) 1.50
C) 329.06
D) 0.75
E) 0.67

Find three additional polar representations of the point (5, —%j , given in polar

coordinates, using —27 <6 < 2.

A
) 575_72: ) (592_7[)7(_5)_4_7[)
3 3 3
B
) 555_72- 9 (532_”]5(55_4_”)
3 3 3
C
) 535_72. ) (_5’2_72.]’ (_5:_4_72.
D
) _535_71-)5 (_5’2_72’-), (55_4_7[
3 3 3

E
) _5,5_”), (521) [_5,_4_”
3 3 3
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5. Find the rectangular graph of the following polar equation.

A) y

4 2 7

TTTTTTTT]
I 2 4

B) y

@) y

=
ra
e
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

D) i

MITTTTTRATTITIITTTTT] o
-4 -2 a 2 4

E) y

[TITTIT TR ITTII7TTTT] o
4 2 2 4

6. Find two sets of polar coordinates with 0 <& < 2z for the point (—2, 0), given in

rectangular coordinates.
A) (2,0),(-2,7)
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7. Find an interval for € for which the graph is traced only once.

34
r= Eﬁin[—]
2

A)
D18 <=
3
B)
DLig@<m
9
Dig<4r
D)
D£E<4j
3
E)
—2mid< T

8. Convert the point from polar coordinates to rectangular coordinates. Round answer to
three decimal places, if necessary.

A) (3,0)
B) (0, 3)
O (0, -3)
D) (-3,0)
E) (3, —4.712)
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9. Find the graph of the following polar equation.

r=6sin(20)
A)

oy

B)

NN N|§’

YRS N|f§f
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0

D)

NN N|§"

E)

IR l\.)|($)
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10. Find the center and foci of the ellipse.

(9P (43

32 36 :
A) center: (-9, 5) foci: (-9, 3), (-9, 7)
B) center: (9,-5) foci: (9, -7), (9, -3)
C) center: (9,-5) foci: (7,-5), (11,-5)
D) center: (-9, 5) foci: (-11,-5), (-7, -5)
E) center: (9,-5) foci: (11, 5), (-7, 5)

11. Find the standard form of the parabola with the given characteristic and vertex at the
origin.

directrix;: x=15

A) x*=-20y
B) x*=20y
C) x*=5y
D) *=5x
E) y*=-20x

12. Find the vertex and focus of the parabola.

X2 -8 y=0

A) vertex: (2, 0) focus: (0, 0)
B) vertex: (-2, 0) focus: (0, 0)
C)  vertex: (0, 0) focus: (2, 0)
D) vertex: (0, 0) focus: (0, 2)
E) vertex: (0, 0) focus: (0, —2)
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13. Find the graph of the following polar equation.

r =-3sin(30)
A) k3
2
V4 0
3_7[
2
B) L3
2
V4 0
3_72
2
r
2
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©)

D)

NN N|‘§]’

E)

NN N|f\§)
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14. Find any zeros of r on the interval 0< 8 <2x.

r=+/3+2cosé
A)
zZeros: —,
B) Sw
zZeros: —
6
O S
Zeros: —
3
D) Va
zeros: —,
3
E) b4
Zeros: —
2

9
5
b

117z

6
T

6

7_7z
3

117z

3
1
2
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15. Match the graph with its equation.

A)
x2 =4y

B)
1.'2 =dx

0)
70X
:_L' = _
4

D)
1V
i =X _
4

E)

16. Rotate the axes to eliminate the xy-term in the following equation.
18x% —124/3xy+ 61> +12x +124/3y =0
A) b% ')2 +x'=0
Bl 6v3(y) +643x'=0
O 6(x) -6y'=0

—

D) (yl)z +x_,=0
6 6

E) (xv)2 +£:O
12 1
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17. Find the center and foci of the following ellipse.

4x* +8y> —16x+32y+32=0
A)  Center: (-2,2)

Foci: (—2+\/§,2), (—2—\/5,2)
B)  Center: (2,-2)

Foci: (2+\/§,—2), (2—\/5,—2)
C)  Center: (2,-2)

Foci: (2,-2+42), (2,-2-2)
D) Center: (-2,2)

Foci: (-2,2++2), (-2.2-42)
E) Center: (-2,2)

Foci: (—2+\£,2), (—2—\%,—2)

18. A projectile is launched from ground level at an angle of & with the horizontal. The
initial velocity is v, feet per second and the path of the projectile is modeled by the

parametric equations

x=(vpcosB)t and y = (vysin ) —16¢.

Use a graphing utility to graph the paths of a projectile launched from ground level with
the values given for fand v, . Use the graph to approximate the maximum height and
range of the projectile to the nearest foot.

0=55°, vy = 56 feet per second

A) maximum height ~ 49 feet range ~ 4 feet
B) maximum height ~ 4 feet range ~ 49 feet
C) maximum height ~ 33 feet range ~ 92 feet
D) maximum height ~ 92 feet = range ~ 33 feet
E) maximum height ~ 43 feet range ~ 8 feet
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19. Find the vertices and asymptotes of the hyperbola.

9y —4x* =36

A) vertices: (0, +2) asymptote: y = i%x
B) vertices: (0, +2) asymptote: y = i%x
© vertices: (12, 0) asymptote: y = i%x
D) vertices: (12, 0) asymptote: y = i%x
E) vertices: (12, 3) asymptote: y = i%x

20. Find the vertex and focus of the parabola below.

y'+6y—-8x+20=0

Vertex: (—%,3)

Focus: (5,3]
8

Vertex: (E, -
8

Focus: (2—7, —3}
8

B)

0

D
) Vertex: (—%,3)

E
) Vertex: (—%,—3)
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Answer Key

—_ e —
© o~

1. B
2. D
3. D
4. C
5.D
6. A
7. C
8. B
9.D
10. B
11. E
12. D
13. A
14. B
15. B
16. A

B

C

A

B

N
<
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Name: Date:

Test the graph of the following equation for symmetry with respect to 6 = %, the polar

axis, and the pole.

r=5+4cos(0)
A) ) .. V4
The graph is symmetric with respect to 8 = By only.
B) The graph is symmetric with respect to the polar axis only.
C) The graph is symmetric with respect to the pole only.
D) The graph is symmetric with respect to all three.
E) The graph has no symmetries.

2. A projectile is launched from ground level at an angle of & with the horizontal. The
initial velocity is v feet per second and the path of the projectile is modeled by the

parametric equations

x=(vpcosO)t and y = (vysinO) —167>.

Use a graphing utility to graph the paths of a projectile launched from ground level with
the values given for fand v, . Use the graph to approximate the maximum height and
range of the projectile to the nearest foot.

0=50°, vy =104 feet per second

A) maximum height ~ 12 feet range ~ 171 feet
B) maximum height ~ 171 feet range ~ 12 feet
C) maximum height ~ 99 feet range ~ 333 feet
D) maximum height ~ 333 feet range ~ 99 feet
E) maximum height ~ 38 feet range ~ 8 feet

Page 554

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 9: Topics in Analytic Geometry

3. Sketch the graph of the polar equation using symmetry, zeros, maximum r-values, and
any other additional points.

¥=2-3cosd

Use either grid below for your graph, whichever is more convenient.

4
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4. Which set of parametric equations represents the graph of the following rectangular
equation using t =6—x?

y=x2+9
A)
x=t+6
y=(t+6)2 -9
B)
xX=t-6
y=(1-6)*-9
®)
x=t—-6
y=(t-6)*+9
D)
x=6+t
y=(6+1)*+9
E)
x=6-t
y=(6-1)"+9
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5. Match the graph with its equation.

ot
4
3
2
H x
+— f II:I f —H-
4 -4 B P -1_1_ 2 4 &
-2
-3
-]
-5
A)
2
_—"_=1
304
B)
xE 2
_+"1_=1
4 3
O
oy
- =1
16 9
D)
xE 2
— - _ =1
o 16
E)
xE 2
_+"1_=1
g 1
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

6. Which answer is a rectangular form of the given polar equation?

r=18cosd
A (x-9)*+y2 =381
B) (x+9)%+)% =381

9

©) (x+9

D) 2 (y+9)* =31
(

E) ¥4 (y-9)y =31

7. Find the standard form of the equation of the ellipse with the following characteristics.

foci: (+4,0) major axis of length: 14

A 2 .2
L
49 33

S
49 16

O 2
16 49

D) 2 2
X LY o
196 16

E) 2 2
L A
196 18

8. Convert the following polar equation to rectangular form.

A -3
B) 3
=y
O -3
D) y=3
E) ~ J3
Y

s
3
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9. Classify the graph of the equation below as a circle, a parabola, an ellipse, or a
hyperbola.

Y +13x +y-79=0
A) ellipse
B) parabola
C) hyperbola
D) circle

10. Rotate the axes to eliminate the xy-term in the following equation and then write the
equation in standard form.

3x* —12xy+12y° +15J5y+3=0

A) (x'—1)2=3(y'—fj
B)
N (y'+1)2:—[x'—ij
L) S

")
y+—=| =x"*=
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

11. Find the standard form of the equation of the ellipse with the given characteristics.

vertices: (4, —6), (4, 10) minor axis of length: 4

A (x+4)? +(y+2)2 _
4 64

B 2 2

Vo -2

4 64

O - -2,
64 4

P x-2? (-4
64 4

E) (x+2)2 +(y+4)2 1
64 4

12. Use the discriminant to classify the graph; then use the quadratic formula to solve for y.

3x% = 243xp+ 3% +1033x — 6y —24=0
A) ellipse; y=3+ Vx+ v 43x+33
B) ellipse; y=3+ V3x+ v —43x+33

©) parabola; y=3+ V3x+ \ —43x+33
D) parabola; y= Bxt v —43x+33
E) hyperbola; y= V3x+ v —43x+33
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13. Find a polar equation of the conic with the given characteristics and with one focus at

the pole.
Conic Eccentricity Directrix
Hyperbola e=5 x=2
A 10
1-5cosé

B) e 10
1+5cosé

O 2
r=——
1+5cos@

D) e 10
1+5sind

E) 10
r=—
1—5sind

14. Use the Quadratic Formula to solve for y in the following equation.

36x° —84xy+49y> —70x—30y =0

A) 42x 15+ -84x+3655
49

B)  2(42x+15)£V-84x+14620
49

C)  42x+15+-/4690x+225

49

D) 84x+30++/—42x+7085

98

E)  _84x-30+J—42x+4330

98
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15.
Find three additional polar representations of the point (—5, —5?7[] , given in polar

coordinates, using —27 < < 2.

A
) 75,7_” A 5;M
6 6 6
B
) _5:7_72- 9 _S’E 9 _SJ_M
6 6 6
C
) (517 ,(5,1),[5,_M
D
) 577_72- s 5’£ s 7577M
6 6 6

E
) 5,71], (_5,2], (Sj_ﬁ
6 6 6

16. Classify the graph of the equation below as a circle, a parabola, an ellipse, or a
hyperbola.

2x>+5y*+8x—2y =0
A) ellipse
B) hyperbola
C) parabola
D) circle
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17. Which set of parametric equations represents the following line or conic?
Use x=h+asect and y=k+btand.

Hyperbola:  vertices (—5, 7), (—3, 7)
foci (-8, 7), (0, 7)
A)
x=4+15secO
y=-7+tan @
B)
x=-4++/15sect
y=T7+tan8
®)
x=7+/15secO
y=—4+tand
D)
x=-4+secd
y=7+x/gtan9
E)

x=7+sect

y:—4+\/Etan6
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18. Match the graph with its equation.

4T¥
3__
2__
"I 41
} 0 }
T4 1
a4
a4
A4
54
4
A)
1.'2 =dx
B)
I:1. +1]_ =4I:x—2]
@)
7 ¥
x'_ = _
4
D)
I
:L' =
4
E)
2
x- =41

19. Find the standard form of the parabola with the given characteristics.

focus: (8, 13) directrix: y =—1
A) (x—8)*=28(y—6)

B) (x+8)°=28(y+6)

C) (x—6)>=28(y—28)

D) (x+6)°=28(y+38)

E) (x+8)=7(y+6)
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20. Test for symmetry with respect to @ = 7/2, the polar axis, and the pole.

2

r=———

4+sind
A) symmetric with respect to the pole
B) symmetric with respect to the polar axis
C) symmetric with respect to 0 = 1t/2
D) symmetric with respect to the pole and the polar axis
E) symmetric with respect to the pole and 6 = /2
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Answer Key

. B
. C

W

symmetry:  with respect to polar axis
Maximum wvalue of |r|: |r| =S when =1

zerosof = »=0when & ~0.841.5 442 (when cosf=12/3)

oo |

b
Lh +

k= T
[

XNk

QpPFpWOrPOOQOTOTOE >0

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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Name: Date:

1. Rotate the axes to eliminate the xy-term in the following equation and then write the
equation in standard form.

7x> —28xy+28y> +35:/5y+7=0

B)

ey :—(x'—§j

E) ( 4]2 1
y+—=| =x"*—=
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2. Match the graph to a set of parametric equations.

x
—-
4 5
A)
x=2cot?
Witch of Agnesi: ,
v=2sin"§&
B)
o x=3cos?
Lissajous curve: .
Vv =sin 18
®)
. x=cosf+HFsinf
Involute of circle: .
v=sin - HcosH
D)
. x=3cos 8
Evolute of ellipse: )
v =>5sin" &
E)
S g x=cotf
entine curve:
=P v =f6sin Fcosd
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3. Which answer is a rectangular form of the given polar equation?

r=10cos@

A (x=5)+y* =25
B) (x+5)2+y2:25
© (x+5)7+y% =5
D) 2i(y+s5)? =25
E) 2 4(y-5)*=25

4. Planets travel in elliptical orbits with the sun at one focus. Assume that the focus is at
the pole, the major axis lies on the polar axis, and the length of the major axis is 2a (see
figure). The polar equation of the orbit of a planet is given below, where e is the
eccentricity. If a =88.908x10° miles and e =0.0260, find the perihelion distance (the
minimum distance from the sun to the planet). Round your answer to the nearest mile.

% Planel
& 0
Sun | ;

A) 86,596,392 miles

B) 91,219,608 miles

C) 8,659,639 miles

D) 9,121,961 miles

E) 865,963,920 miles

Page 569

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

5. Find the standard form of the equation of the ellipse with the given characteristics.

center: (-8, —5) a=>5c foci: (-11,-5), (-5, -5)

A 2 2

) =8 -9
216 225

B) (x+8)2+(y+5)2=1
216 225

O (e8P (5
225 216

D) (x+5)2+(y+8)2:1
225 216

E 2 2

VoS (-8,
225 216

6. Find the standard form of the equation of the hyperbola with the given characteristics.

vertices: (0, +4) foci: (0, £8)
N2
16 64
B2 e
16 48
R e
16 48
Px? 2
16 48
E) yz 2
16 48
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7. Use a graphing utility to graph the polar equation and show that the indicated line is an

asymptote.
Name of Graph Polar Equation Asymptote
Hyperbolic __5 yv=-5
Spiral T g

Use either grid below for your graph, whichever is more convenient.
F 3
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8. Find a polar equation of the conic with the given characteristics and with one focus at

the pole.
Conic Eccentricity Directrix
Ellipse e= % y=2
A) e 2
5+2cosé
B) 4
r=—
5+2cosé
O 4
r=——
5—2cosd
D) 4
r=————
5-2sinf
E) e 4
5+2sind

9. Find a polar equation of the conic with the given characteristics and with one focus at

the pole.
Conic Vertices
Ellipse (12, 0), (%, ﬂj
A) e 12
4—3sind
B) e 12
4+3cosd
O e 12
4—3cosd
D) B 12
' 4+3sinf
E) 12
pm—
3—-5cosé
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10. Find the standard form of the equation of the ellipse below.

A (x-4)
(25)
B (x+a)

(
O (a+ay
(

D) (x - 4)2

(
B (xod) (v
(

8x* +4y> +64x—32y+32=0

11. Classify the graph of the equation below as a circle, a parabola, an ellipse, or a

hyperbola.

A) ellipse
B) parabola

C) hyperbola

D) circle

3 +17x +y—103=0
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12. Identify the center and radius of the circle below.

X4y +6x+6y—-5=0

A)  Center: (3,3)

Radius: \/H
B)  Center: (-3,-3)

Radius: v11
C) Center: (3,3)

Radius: \/2—3
D) Center: (-3,-3)

Radius: \/g
E)  Center: (-6,-6)

Radius: ﬁ

13. Find the standard form of the equation of the ellipse with the following characteristics.

foci: (£8,0) major axis of length: 22
H 2y
21 57
B) 2 yz
121 64
O 2 yz
64 121
D) ,2 yz
184" 64
E) 2 2
484 420
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14. Use the discriminant to classify the graph; then use the quadratic formula to solve for y.

3x2 = 24Bxy+ y? —183x +30y +36 =0

A ellipse; y=—15+3x+/1243x +189

B) ellipse; y:—15+\/§xi\/—l2\/§x+189
© parabola; y=—15+\/§xi\/—12\/§x+189

D) parabola; y= V3x+ v —124/3x +189
E) hyperbola; y= V3xt/-124/3x +189
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15. Find the graph of the following polar equation.
r=3+2cos(0)

A) k3
2

B)

oy
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0

D)

NN t\)|f{,’

E)

NN N|§,’

N|§,’
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16. Classify the graph of the equation below as a circle, a parabola, an ellipse, or a
hyperbola.

36x° +16y” +144x+20y—-335=0

A) hyperbola
B) parabola
C) ellipse

D) circle

17. Find the eccentricity of the following ellipse. Round your answer to two decimals.

2x>+5y* —4x+10y—-10=0

A) 150
B) 1.07
C) 60.69
D) 0.77
E) 0.63

18. Find the standard form of the equation of the ellipse with the given characteristics.

foci: (-2, 6), (-2, 10) endpoints of the major axis: (-2, —1), (-2, 17)
A 2 2
) (=2 (48P
77 81
B @2 (-8
77 81
O @2 (-8,
81 77
D 2 2
) (-8 (2
81 77
B(xrs? (-2
81 77
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19. Find the standard form of the equation of the hyperbola with the given characteristics.

foci: (£3,0) asymptotes: y = +4x
A 2 2

I
9 16
B) y2 2
9 16
c) .2 2
R R
o 144
17 17
D) .2 2
S A
9 144
17 17
E) 2 2
149"
17 17

20. Classify the graph of the equation as a circle, a parabola, an ellipse, or a hyperbola.

4x* =3y —5x+Ty+1=0
A) ellipse

B) parabola

C) hyperbola

D) circle
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Answer Key

NN AEWLD -~
sl @i el @)

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

QUwWUoUOOwOpOmmamdm
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Name: Date:

1. Find the standard form of the parabola with the given characteristic and vertex at the
origin.

vertical axis and passes through point (10, —10)

A) y2 =—10x
B) x2=—10y
C) , 5
Xt ==
2y
D) 2.5,
a
E) 23y
2

2. Use the Quadratic Formula to solve for y in the following equation.

81x* —108xy +36y° —40x—50y =0

A)  _54x—-25+/-108x+2065

36

B)  2(54x+25)£+/-108x+8260
36

C)  54x+25++/4140x+625
36

D) 108x+50++/-54x+3505
72

E)  _108x—50++/-54x+3940
72
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3.
Test the graph of the following equation for symmetry with respect to 6 = %, the polar

axis, and the pole.

r=-2+sin(20)

A . o

) The graph is symmetric with respect to 6 =% only.

B) The graph is symmetric with respect to the pole only.

C) The graph is symmetric with respect to all three.

D) The graph has no symmetries.

E) The graph is symmetric with respect to the polar axis only.
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4. Use a graphing utility to graph the rotated conic.

I
" 1+2cos(8+ 7/ 4)

Use either grid below for your graph, whichever is more convenient.
&
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5. Find the standard form of the equation of the following hyperbola.

10x* —6y* = 60

Ay

(Vo) (vio)
B x

10> 6
@) y2 B x? ~1

(Vio) (V6]
D) y2 B x’ _1

(Vo) (vio)
E) x’ B y2 _1

6. Find the standard form of the parabola with the given characteristics.

focus: (-9, 7) vertex: (9, 6)
A) (x+9)°=4(y-6)

B) (x—9)=4(y+6)

C) (x—6)°=4(y+9)

D) (x+6)°=4(y-9)

E) (x-9°=(+6)
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7. Find the graph of the following polar equation.

r=-3cos(36)
A) k3
2
T 0
3_7r
2
B) L3
2
T 0
3_72
2
i
2
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©)

D)

(SR N|§"

E)

(SR l\)|($)
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8. Find a polar equation of the conic with the given characteristics and with one focus at

the pole.
Conic Vertices
Hyperbola (z Ej (—2 3—”}
yp 3 s 2 ) ’ 2
A) 2
=
1-2siné@
B) 2
| P —
14+2sin@
O 2
y=—
1+2cosé
D) 2
r=—
1-2cos@
E) 2
r=—
1+1cos@
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9. Sketch the graph of the polar equation using symmetry, zeros, maximum r-values, and
any other additional points.

Use either grid below for your graph, whichever is more convenient.

4
-
&
e
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10. Find the center and vertices of the ellipse.

x? +16y% —2x—256y+1009 =0

A) center: (8, 1) vertices: (4, 1), (12, 1)
B) center: (-1, -8) vertices: (-2, —8), (0, —8)
C) center: (1, 8) vertices: (0, 8), (2, 8)

D) center: (1, 8) vertices: (=3, 8), (5, 8)
E) center: (-1, -8) vertices: (-5, —8), (3, —8)

1.
Find three additional polar representations of the point (5, %), given in polar

coordinates, using —27 <6 < 27.

A
) 533_72- D (Sazj: (_53_3_72-)
2 2 2
B
) 573_7[ s Saz 9 57_3_7[
2 2 2

C
) 553_7[ ) (_Sazja [_5’_3_7[
2 2

D
) _Sazj:(_sazja (53_3_72-
2 2 2

E
) _573_7[ ) Saz ) _57_3_7[
2 2 2

12. Convert the following polar equation to rectangular form.

9=2%

3
A =3
B 3
Y
C) =3
D) y=-3
E) NE)
=
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13. Rotate the axes to eliminate the xy-term in the equation below and then write the
equation in standard form.

xy+1=0

A )G
(V2] (+2)

B (v

(T2
O (L0,

2 2
D@y o) .

2 2
By ),

14. Find any zeros of 7 on the interval 0< 8 <2rx.

r=~/2 —2cos@
A) 3z 5z
zeros: —, —
4 4
B) T I
zeros: —, —
4 4
O T I
zeros: —, —
2 2
D) 3z Sx
zZeros: —, —
2 2
E) T I
zeros: —, —
8 8

Page 590

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 9: Topics in Analytic Geometry

15. Classify the graph of the equation below as a circle, a parabola, an ellipse, or a
hyperbola.

37 +19x* + y—115=0
A) hyperbola
B) ellipse
C) circle
D) parabola

16. Solve the following system of quadratic equations algebraically by the method of
substitution.

—4x* -3y*+48=0
—4x-2y=0

A (V3,-243), (V5.-245)
B) (—5,245), (V5.-245)
C) (-5.-245), (+5,-245)
D) (—3,-243), (3,243)
B) (-V3.243), (V3,-23)
17. Which answer is a polar form of the given rectangular equation?
16xy =144
A) % =9sechescd
B) 1% =3sechesco

2
®) r2 =3sin @cosl
2

D) ;2 _9sin@cosh
E) 6=9sinfcosd
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18. The graph of the following polar equation is a circle. Sketch its graph, and find its
radius.

r=>5sin(0)

radius: 5
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E)

radius: 25 |

19. Rotate the axes to eliminate the xy-term in the following equation.
~30x% +20+/3xy —103* —20x — 203y =0
A) (y')2 +x'=0
B)  _10v3(»") ~1043x'=0

) —10(x) +10y'=0

D) (y|)2 '
) (x')z y'
[ SR A

Page 593

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

20. Which answer is a rectangular form of the given polar equation?

5
y=—-

8+sind
A) 63x% —64y% —10x+25=0
B)  65x2 +641% —10x+25=0
O 63x% +64y% +10x-25=0
D) 64x? +63y% +10y-25=0
E)  64x?+65y% -10y+25=0
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Answer Key

1. B
2. C
3.B
4,
T
2
4
e R S T 0
/- 2345
5. A
6. A
7. A
8. B
9.
symmetry: with respect to pole
55
maximum value of |r|: |r| =2 when & = %
T 3w
zeros of 2 # = 0 when E‘=U=?=E=T
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2|5

[
k= T
w4
g
Lh +

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

OrFpomwwmp QO
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Name: Date:

1. Which set of parametric equations represents the graph of the following rectangular
equation using t =6—x?

y:x2+2
A)
x=t+6
y=(t+6)* -2
B)
x=t-6
y=(t-6)*-2
®)
x=t—6
y:(t—6f—%2
D)
x=6+t
y=(6+1)*+2
E)
x=6-t
y:(6—ﬁ2+2

Page 597

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

2. Which set of parametric equations represents the following line or conic?
Use x =x; +t(x2 —xl) and y=y +t(y2 —yl).

Line: passes through (7, 6) and (-4, 3)

A)
x=-11t+7
y=-3t+6
B)
x=—11t+7
y=3t+6
®)
x=—11t-7
y=-3t—6
D)
x=-3t+6
y=—11lt+7
E)
x=-3t-6
y=—11t-7
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3. Use a graphing utility to graph the rotated conic.

1
3-3sin(6-27/3)

»

Use either grid below for your graph, whichever is more convenient.
&
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4. Find a polar equation of the conic with the given characteristics and with one focus at

the pole.

Conic Eccentricity Directrix
Parabola e=1 x=_4
A) 4

r=———
1+siné
B) 4
1-siné@
O 4
r=—
1—cos®@
D) 4
p=—
1+cos@
E

)

1—-4cosd
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5. Sketch the curve represented by the following parametric equations. Indicate the
orientation of the curve.

-2
x=é,y=e"

A)
(4 155)
i
T T T T 1
0.0 0.4 0.8
¥
B)
(4 6.25)
i
T T T T 1
0.0 0.4 0.8
¥
9
(4 155)

0.0 0.4 0.8
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D)
(4 39.1)
rr
| | | | 1
0.0 0.4 0.8
®
E)
(4 6.25)

0.0 0.4 0.8

6. Use a graphing utility to graph the polar equation. Describe the resulting graph.

r=4cos(76-2)

A) rose curve with 7 petals, rotated 2 radians
B) rose curve with 7 petals, rotated 4 radians
C) lemniscate rotated 4 radians

D) limacon rotated 4 radians

E) cardioid rotated 2 radians
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7.
Test the graph of the following equation for symmetry with respect to 6 = %, the polar

axis, and the pole.

r=2-2sin(46)

A . L
) The graph is symmetric with respect to 6 =% only.

B) The graph is symmetric with respect to the pole only.

C) The graph is symmetric with respect to all three.

D) The graph has no symmetries.

E) The graph is symmetric with respect to the polar axis only.

8. Find the y-intercepts of the graph of the circle below.

(x=5) +(y+2) =36
A) 5442, 5-42
B) 542410, 5-2410
C) 2+461, 2-+/61
D) 24411, 2-411
E) 2461, 2-61
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9. Find the standard form of the equation of the hyperbola with the given characteristics.

foci: (£5,0) asymptotes: y =+3x

A) 2 32
25 9
B) 2 K2
25 9
c) .2 2
R .
R
22
D)y 2 .2
Xy
B
22
Ey 2 .2
R A
55
22
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10. Find the center, vertices, and foci of the ellipse below.
x”+8y* =80
A)  Center: (0,0)
Vertices: (4x/§,0), (—4\/5,0)
Foci: (\/%,0), (—\/%,0)
B)  Center: (0,0)
Vertices: (0,10), (0,-10)
Foci: (0,24V11), (0,-24411)
C)  Center: (80,10)
Vertices: (160,10), (-160,10)
Foci: (80+24+/11,10), (80-244/11,10)
D) Center: (80,10)
Vertices: (80,20), (80,-20)
Foci: (80,10+244/11), (80,10~ 2411}
E)  Center: (0,0)
Vertices: (80,0), (—80,0)
Foci: (6336,0), (~6336,0)
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11.

12.

Find the standard form of the equation of the hyperbola below.

8x* =" —80x—16y+96=0
A (x=5) (p+8)

B (xrs)  (v8)

S

D) (yes) (-8

(
B (y-5)7 (x+8
(

Find the standard form of the equation of the ellipse centered at the origin having
vertices at (—4,0) and (4,0) and foci at (—1,0) and (1,0).

A) 52 %

2+—2:1
(Vis)
B 2 2
) i
4 15
C 2 2
) Y
4 17
D) 2 yz |
+— =
Jis 4
E 2 2
) S A

N
o
—_—
[Sm—
()}
S~
S}
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13. Find the standard form of the parabola with the given characteristic and vertex at the
origin.

focus: (0, -5)
2

A) x"=-20y
B) x*=-5y
C) x*=5y
D) *=-20x
E) y*=-5x

14. Test for symmetry with respect to @ = 7/2, the polar axis, and the pole.

6

r=—

5+siné
A) symmetric with respect to the pole
B) symmetric with respect to the polar axis
C) symmetric with respect to 0 = /2
D) symmetric with respect to the pole and the polar axis
E) symmetric with respect to the pole and 0 = /2
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15. Find the vertex and focus of the parabola below.

y*+10y—-8x+30=0

B
) Vertex: (23_5)
8
C
) Vertex: (%,—5)

D)

E
) Vertex: (—%,—5)
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16. Rotate the axes to eliminate the xy-term in the equation. Then write the equation in
standard form.

113x% —30xy +113y% — 6272 =0
A (02 (02
()", )

81 64
B (P )
49 36
O (PP
64 64
D (P ()
49 49
B 0
64 49

17. Identify the center and radius of the circle below.

x*+y"+10x+10y-5=0

A)  Center: (5,5)

Radius: v/15
B)  Center: (-5,-5)

Radius: v/15
C) Center: (5,5)

Radius: \/E
D) Center: (-5,-5)

Radius: +/55
E) Center: (-10,-10)

Radius: 205
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18. Identify the center and radius of the circle below.

(x-irl)2 Jr(y—S)2 =9

A)  Center: (-1,8)
Radius: 3

B)  Center: (-1,8)
Radius: 9

C) Center: (1,-8)
Radius: 3

D) Center: (1,-8)
Radius: 9

E)  Center: (8,-1)
Radius: 3

19. Which answer is a polar form of the given rectangular equation?

25xy =225

A) 42 =9secHcescd
B) ;2 =3secOHesco
O 2 =3sinfcoso
D) ;2 =9sinfcosd

E) 6=9sinfcosd

20. Find the standard form of the parabola with the given characteristics.

directrix: x =-1 vertex: (7, 1)
A) (x+7)7=32(-1)
B) (x-7 =32(y+1)
C) (x-172=32(0+7)
D) (y—17=32(x+7)
E) (y+1)*=32(x-7)
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Chapter 9: Topics in Analytic Geometry

Answer Key
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Find the y-intercepts of the graph of the circle below.

(x-3)" +(y+2)" =36
A) 31442, 3-42
B) 312410, 3-210
C) 24345, 2-35
D) 24343, 2-3V3
E) 2435, 2-345

2. Find the center and foci of the hyperbola.

(y+1)° (x+2)

25 24
A) center: (2, 1) foci: (2, -6), (2, 8)
B) center: (-2,-1) foci: (-2, -8), (-2, 6)
C) center: (—-1,-2) foci: (-8, -2), (6, —2)
D) center: (-2,-1) foci: (-9, 1), (5, -1)
E) center: (1, 2) foci: (1,-5), (1,9)

3. Classify the graph of the equation below as a circle, a parabola, an ellipse, or a
hyperbola.

3 +17x* +y-103=0
A) hyperbola
B) ellipse
C) circle
D) parabola
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Chapter 9: Topics in Analytic Geometry

4. Rotate the axes to eliminate the xy-term in the equation. Then write the equation in
standard form.

41x% +18xy +41y> —800=0
A) (xf)z . (y!)z

25 36
B )
9 16
C) (2 (2
P )
16 36
D (P ()
9 25
E) (02 (.2
P 0
16 25

5. Sketch the graph of the ellipse, using the latera recta.

4xF +97 =36
4

[ ' R S 4

k5

5 -4 3240 1 2 3 4 35
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

6. Consider the parametric equations x = 5t and y=2+7t. Find the rectangular
equation by eliminating the parameter.

A) y:2—5x2+2—5
B)  y=175x"+2
D 7

) y:ExZJrZ
E) y=17L5x2+14

7. Classify the graph of the equation below as a circle, a parabola, an ellipse, or a
hyperbola.

64x° +64y> +192x+24y-327=0
A) hyperbola
B) ellipse
C) circle
D) parabola
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Chapter 9: Topics in Analytic Geometry

8. Which set of parametric equations represents the following line or conic?
Use x=h+asect and y=k+btand.

Hyperbola:  vertices (=10, -1), (2, 1)
foci (-11, 1), (3, -1)
A)
x=4+13sect
y=1+6tand
B)
x=-4++/13secd
y=—l+6tand
C)
x=-1+/13sect
y=-4+6tan b
D)
x=-4+6sect
y=—1+\/ﬁtan9
E)

x=—-1+6sect
y:—4+\/Btan9

9. Which answer is a polar form of the given rectangular equation?

9xy =144

A) 42 =16secHescd
B) ;2 —4secOcesco
O 2 =4sinbcosd

D) ;2 _16sinfcosd
E) 6=16sinfcosl
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

10. Match the graph with its equation.

b

A)
o =4y

B)
3 ¥
x_ =
4

@)
10X
v ==
4

D)
}'2 =dx

E)

11. Which answer is a polar form of the given rectangular equation?

x2+y2:25

A) r=5

B) r=25

O 2407=25
D) 6=25

E) 6=5
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Chapter 9: Topics in Analytic Geometry

12. Find the standard form of the equation of the ellipse with the given characteristics.

vertices: (—6, —8), (-6, 6) minor axis of length: 10
A 2 2
) (x=6) (-1
25 49
B) (x+6)2 +(y+l)2 _1
25 49
) (x+6)2 +(y+1)2 _1
49 25
D) (x+1)2 +(y+6)2 _1
49 25
E 2 2
Vo) (-6
49 25

13. Find the standard form of the equation of the following hyperbola.

5x*-3y* =15

A) x° 3 y? 1

(V) (5]
SO

5 3
C) y? 3 x’ 1

(5) ()
D) y? B x’ 1

(V3] (5]
E) x’ B y? 1

(5) ()
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

14. Find a polar equation of the conic with the given characteristics and with one focus at

the pole.
Conic Eccentricity Directrix
Ellipse e= % y=5
A) 1
r=——
2+coséd
B) 5
r=—
2+coséd
O 5
r=—
2—cosf
D) 5
2 —sinf
E
R
2 +siné

15. Solve the following system of quadratic equations algebraically by the method of
substitution.

8x* —6y>+80=0
8x+4y=0

A (V5,-245), (V7.-247)
(—v7.247), (V7.-247)

O (-2 (.26)
(—/5,-245), (v5,245)
(5.245), (V5,-245)
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Chapter 9: Topics in Analytic Geometry

16. Find the graph of the following polar equation.

r=2sin(20)
A) k3
2
Vs 0
3z
2
B) T
2
Vs 0
3z
2
z
2
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

©)

D)

E)
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Chapter 9: Topics in Analytic Geometry

17. Find a polar equation of the conic with the given characteristics and with one focus at

the pole.
Conic Vertices
Hyperbola g z -2 3—7[
yp 3 s 2 ) ’ 2
A) 2
=
1-2siné@
B) 2
| P —
14+2sin@
O 2
y=—
1+2cosé
D) 2
r=—
1-2cos@
E) 2
r=—
1+1cos@

18. Find the standard form of the equation of the ellipse below.

2x* +8y° +24x—64y+16=0

N (a6 ()
(/5] (V23]
B) (x+6)2+(y—4)2:1
(/5] (V23]
© (x+4)2_(y—6)2:1
() (2423)

D) (x—4)2+(y+6)2:1
() (245
B (-4 y+6)2:1

—_
(\]
5
98]
SN —
()
—_—
B
98]
~—
()
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

19. Classify the graph of the equation as a circle, a parabola, an ellipse, or a hyperbola.

T+ —Tx+9y-2=0

A) ellipse
B) parabola
C) circle

D) hyperbola

20. Use the Quadratic Formula to solve for y in the following equation.

49x* —42xy+9y* —90x—10y =0

A)  21x—5+—42x+835

9

B)  2(21x+5)£/-42x+3340

9

O 21x+5+1020x+25
9

D) 42x+10+V21x+1645
18

E)  _42x-10+J=21x+910
18
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Chapter 9: Topics in Analytic Geometry

Answer Key

Nk W=
eslivellveliw)

b

.
P
4

® N A

OQOawwgoOompwWpeT»>0O0g

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Write the component form of the vector described below.
Initial point: (—1,-5,-6)

Terminal point: (4,-2,—4)

A) (5,3,2)

B) (-5,-3,-2)
O (4,-2,-4)
D) (5,3,-10)
E) (-4,10,24)

2. Find the coordinates of the point located five units in front of the yz-plane, seven units
to the right of the xz-plane, and nine units below the xy-plane.

A) (5,-9.7)
B) (5,7,-9)
O (5,-7,-9)
D) (5,-9,-7
E) (5,12,3)

3. Find the area of the parallelogram that has the vectors as adjacent sides.
u=(-4,-4,-1),v=(-1,4,-4)
A) 12
B) 41
O 22

D) 15

E) s5J41
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Chapter 10: Analytic Geometry in Three Dimensions

4. Find the angle between the two planes in degrees. Round to a tenth of a degree.

x+3y+6z=4
x—6y—z=4
A) 94°
B) 33.4°
C) 123.4°
D) 28.8°
E) 22°

5. Find the magnitude of the vector v.
v=(-7,1,-8)
A) -14
B) 16
0 V14
D) 24114
E) Ji4

6. Find the general form of the equation of the plane passing through the three points. [Be
sure to reduce the coefficients in your answer to lowest terms by dividing out any
common factor.]

(-1,-4,-2),(-6,5,4),(1,-2,-6)
A) 12x+2y+7z+34=0
B) 12x+2y+7z=0
C) x+4y+2z=0
D) 12x+2y+7z-34=0
E) x+4y+2z-136=0
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

7. Find a set of symmetric equations of the line that passes through the points (5, 0, 5) and

(7,8,-6).

A x y =z
78 -6

B) x-5 y-8 z-6
2 8 -1

¢ x-5_y z-5
2 8 1l

D) x+2:y_8:z—11
5 5

E) x-5 y z-5
2 8 Il

8. Find a set of parametric equations for the line through the point and parallel to the
specified vector. Show all your work.

(-1,-5,9), parallel to <—7,6,—3>

9. Find the angle between the vectors u and v. Express your answer in degrees and round
to the nearest tenth of a degree.
u=-6i+9j+2k,v=-3i—-7j-4k

A) 29.3°
B) 34.1°
C) 60.7°
D) 90°

E) 124.1°

10. Find the general form of the equation of the plane with the given characteristics.
The plane passes through the points (—4,4, 3) and (2, 7, —7) and is perpendicular to
the plane 2x+3y+3z=1.
A) 39x-38y+12z+272=0
B) 2x+3y+3z+13=0
C) 39x+38y+12z+32=0
D) 2x+3y+3z=0
E) 38x—-39y+14z+266=0
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Chapter 10: Analytic Geometry in Three Dimensions

11. Determine whether the planes are parallel, orthogonal, or neither.
2x-3y—6z=-+4
8x—12y—-24z=-14
A) parallel

B) orthogonal
C) neither

12. Find the distance between the points.
(1,9,3),(5,-6,8)

A) 20
B) 24

C) 2J6
D) 2266
E) 266

13. Determine the values of ¢ such that ||cu|| =2, where u=3i—-4j+2k.

A) c=+2
B) 2429
c=t—
29
C) V29
c=+t——
2
D) c=J_rl
2
E) V29
c=t——

29

14. Find the area of the parallelogram formed by the points 4(2,-3,5), B(7,-2,7),
C(3,-2,11), and D(8,-1,13).

A) 816
B) 25
C) 20
D) 451
E) 18
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

15. Find a set of parametric equations for the line that passes through the given points.
Show all your work.

(4,-7,2),(-7,-1,-5)

16. Find the triple scalar product u-(v x w) for the vectors
W= —i+2j+k,v=7i+8j+3kw=4i+7j-3k

A) 75
B) 128
C) -128
D) -4
E) 0

17. Find the dot product of u and v.
u=9i-5j-9k,v=-2i+6j+5k

A) -93
B) 4
C) —18i-30j-45k
D) -3

E) 7i+j-4k

18. Find the vector z, given u = <0,—8,—4>, v= <—5,0,—6>, and w = <—17,25,—1> )

—2utdv-3z=w
A) (3,9,15)

B) (-3,-1,-5)
O (1,3,-5)

D) (-1,-3,-5)
E) (0,-3,-4)

19. Find the lengths of the sides of the right triangle whose vertices are located at the given
points. Show that these lengths satisfy the Pythagorean Theorem. Show all of your
work.

(~6,-3,4),(~7,-1,3),(6,4,0)
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Chapter 10: Analytic Geometry in Three Dimensions

20. Find the torque on the crankshaft V using the data shown in the figure. Round to the
nearest tenth of a foot-pound.

0

\/
F

[V]=1.6 ft
|F|=20 1b
6 =60°

A) 277 ft-lb

B) 16.0 ft-lb

C) 554 ft-Ib

D) 320 ft-lb

E) 0
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Answer Key

0NN U AW~
O>mAOmE >

Answers may vary. One possible answer is shown below.
x=—1-T7t,y=-5+6t,z=9-3¢

10.
11.
12.
13.
14.
15. Answers may vary. One possible answer is shown below.
x=4-11t,y=-T+6t,z=2-"Tt

16. B

17. A

18. D

19. Let point P = (-6,-3,4), point 0 = (-7,-1,3), and point R = (6,4,0).

Cwmp >

PQ2 :(77+6)2+(—1+3)2+(3—4)2=6; :>‘P_Q‘=\/g

OR|" =(6+7) +(4+1)> +(0-3)> =203; = O] =203

PR =(6+6)> +(4+3)2 +(0—4)> =209; = [PR| =209

Note that 6 + 203 =209 in accordance with the Pythagorean Theorem.
20. A
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Chapter 10: Analytic Geometry in Three Dimensions

Name: Date:

1. Use the scalar triple product to find the volume of the parallelepiped having adjacent
edges (1,2,2), (2,3,1), and (1,3,4).

A) 29
B) 15
0 1
D) 51
E) 28

2. Find the center and radius of the sphere.
X242 +22 —16x+6y+62+18=0
A)  center: (-8, 3, 3) radius: 8
8,-3,-3); radius: 8

(-

B) center: (
C)  center: (8,3, ) radius: 8

(-

(

D) center: ,3,3) radius: 64

E) center: (8,-3, -3); radius: 64

3. Determine whether u and v are parallel, orthogonal, or neither.
u=(5,6,-8),v=(10,12,-16)

A) parallel
B) orthogonal
C) neither

4. Find the vector z, given u = <—3,3,9> and v = <—7,5,7> .

zZ=-3u-5v

A) (2,-4,-20)
B) (44,-34,-62)
C©) (-10,8,16)
D) (36,-30,-66)
E) (-26,16,8)
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

5. Find the vector z, given u =(5,-8,2), v=(-6,-2,9), and w =(-13,34,-10) .

Bu-2v-2z=w

A) (-10,6,14)
B) (-3,5,-7)
O (-5,3,-7)
D) (5,-3,-7)
E) (6,-3,-6)

6. Find the coordinates of the point located three units in front of the yz-plane, eight units
to the right of the xz-plane, and five units above the xy-plane.

A) (3,5.8)
B) (3.,8,5)
O (3,-8,5)
D) (3,5,-8)
E) (3,11,16)

7. Determine whether the planes are parallel, orthogonal, or neither.
6x—y—z=4
24x -4y —-4z=18
A) parallel

B) orthogonal
C) neither

8. Find a unit vector orthogonal to u and v.
u = leadcoeft(a)i coeff(b)j coeff(c)k, v = leadcoeff(d)i coeff(f) j coeff(g)k

A) 1
leadcoeff(dalfac)v/dalrad
B) 1
leadcoeff(da 2 fac)v/da 2 rad
C) leadcoeff(b* g— c*f)i coeff(—a* g+c*d)jcoeff(a* f—d*b)k
D) 1
leadcoeff(wfac)v/ wrad
E) leadcoeff(a*d)icoeff(b*f)jcoeff(c* g)k

(leadcoeff(a* d)i coeff(b*f)j coeff(c* g)k)

(leadcoeff(a” 2)i coeff(b” 2)jcoeff(c” 2)k )

(leadcoeff(b* g— c* fi coeff(—a* g+ c* d)jcoeff(a* £~ d*b)k)
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Chapter 10: Analytic Geometry in Three Dimensions

9. Find the distance between the point and the plane.

(—2,—1,—4)
3x-2y—z=1
A) 11
B) 11
14
0 13
i
D) 0
By 11
i

10. Find a set of parametric equations for the line that passes through the given points.
Show all your work.

(432:__3j3(la__37_2j
2 2 22

11. Find the area of the parallelogram that has the vectors as adjacent sides.
u=(4,2,-5),v=(-4,1,2)
A) 14
B) 41
O 2J6
D) 11

E) 3J41
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

12. The weight of a crate is 300 newtons. Find the tension in each of the supporting cables
shown in the figure. The coordinates of the points 4, B, C, and D are given below the
figure. Round to the nearest newton.

z
D A
C
B y
X
A

[Figure not necessarily to scale.]

point 4 =(0,0,-130), point B =(90,0,0), point C =(-40,40,0), point D = (0,-180,0)

A) cable AB = 196; cable AC =97; cable AD = 68
B) cable AB =97; cable AC = 68; cable AD = 196
C) cable 4B =97, cable AC = 196; cable 4D = 68
D) cable AB = 68; cable AC = 196; cable AD =97
E) cable 4B = 196; cable AC = 68; cable AD =97

13. Find a set of parametric equations for the line that passes through the given points.
Show all your work.

(9,8,-2),(-3,-6,4)

14. Find the area of the parallelogram that has the vectors as adjacent sides.
u=2i+j+k,v=>5i—5j+5k
A) 5
B) Jia
O J1o

D) 4

E) 514

15. Find the lengths of the sides of the right triangle whose vertices are located at the given
points. Show that these lengths satisfy the Pythagorean Theorem. Show all of your
work.

(8,-4,4),(9,5.3),(-3,6,0)
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Chapter 10: Analytic Geometry in Three Dimensions

16. Find the midpoint of the line segment joining the points.
(-5,8,9),(-8,9,2)

A (317
2272

B) ( ~13 17 11]

O (-13,17, 11)
D) (3.-17)
E) (40, 7218)
17. Find the magnitude of the vector v.
=(0,-5,-3)
A) -8
B) 8

0 22
D) 234
E) 34

18. Find the general form of the equation of the plane passing through the three points. [Be
sure to reduce the coefficients in your answer to lowest terms by dividing out any
common factor.]

(5,-5,-6),(6,-1,4),(-2,-5,5)
A) 44x-81y+28z—-457=0
B) 44x-81y+28z=0
C) 5x-5y—-6z=0
D) 44x-81y+28z+457=0
E) 5x-5y—-6z+457=0
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

19. Find the angle between the vectors u and v. Express your answer in degrees and round
to the nearest tenth of a degree.

u=(-3,6,3),v=(9,9,9)

A) 25.2°
B) 28.1°
C) 64.8°
D) 90°
E) 61.9°

20. Find symmetric equations for the line through the point and parallel to the specified line.
Show all your work.

x=-8+7t
(-5,-3,3), parallel to y=7+3¢
z=-9-5¢
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Chapter 10: Analytic Geometry in Three Dimensions

Answer Key

1. C

2. B

3. A

4. B

5.D

6. B

7. A

8. D

9. E

10. Answers may vary. One possible answer is shown below.
7 9 31

x=4-——t,y=——-6t,z=————t

2 2 2 2

11. E

12. C

13. Answers may vary. One possible answer is shown below.
x=9-12t,y=8-14t,z=-2+6¢

14. E

I5. Let point P = (8,—4,4), point 0 = (9,5,3), and point R = (-3,6,0).

PO| =(9-8) +(5+4)* +(3-4)* =83; =[P0|= &3

OFf = (30 +(6- 5 +(0-3)* =154; = [OR =54

2 S
PR|" =(-3-8)" +(6+4)* +(0-4)* =237; =|PR|=/237

Note that 83 + 154 =237 in accordance with the Pythagorean Theorem.
16. B
17. E
18. A
19. E
20. Answers may vary. One possible answer 1s shown below.

x+5 y+3 z-3
7 3 -5
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Find the angle of intersection of the planes in degrees. Round to a tenth of a degree.

3x-2y+5z=3
—x+3y+3z=3
A) 4.8°
B) 12.9°
Cc) 717.1°
D) 12.6°
E) 1.3°

2. Find the magnitude of the vector v.
v=(0,-4,—4)
A) -8
B) 8
O 22
D) 3.2
E) 42

3. Find a unit vector orthogonal to 3i +2j and j +5k.
A) 10i -15j+3k
B) . 15 ., 3
1— Jt

V334 3347 334
C) 10i+15j+3k
D) 10 15 3

- i+t i— k

334 3347 334

E) 10 - 15 i+ 3

V334 3347 334

4. Find the area of the parallelogram formed by the points 4(2,-3,5), B(8,-2,7),
C(3.-2.8), and D(9,-1,10).

A) 282
B) 1o
C) 10
D) 282
E) 13
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Chapter 10: Analytic Geometry in Three Dimensions

5. Find the standard form of the equation of the sphere with the given characteristics.
Endpoints of a diameter: (-8,4,-2),(-8,-2,6)

A (x+16) +(x-2)7 +(x-4)* =25

B (x+8) +(x—-1+(x-2)*=50
O (x+8) +(x—1)*+(x-2)* =100
D) (x+8) +(x—1)7 +(x—2)* =25
B} (x-8) +(x+1) 2 +(x+2)* =25

6. Find uxv.
=(7,-5,1),v=(-3,4,8)
A)  (-44,-59,13)
B) -33
C) 7
D) (—44,59,13)
E) (-21,-20,8)

7. Find the general form of the equation of the plane passing through the three points. [Be
sure to reduce the coefficients in your answer to lowest terms by dividing out any
common factor.]

(-2,-1,4),(3,-1,2),(-6,-5,-6)
A) 4x-29y+10z-61=0
B) 4x-29y+10z=0
C) 2x+y—-4z=0
D) 4x-29y+10z+61=0
E) 2x+y—-4z+122=0

8. Find the distance between the points.
(2,-3,3),(-6,2,7)
A) 5
B) 17
O V17
D) 24105
E) 106

Page 639

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

9. Find the vector z, given u = <—4,9,8>, V= <5,4,4>, and w = <—3,23,4> .

Ju-v+2z=w
A)  (14,0,-16)

B) (0,7,-8)
O (-7,0,-8)
D) (7,0,-8)
E) (8,0,-7)

10. Find the dot product of u and v.
u=(1,-6,-4),v=(6,4,9)

A) 54

B) 10

C) (6,-24,-36)
D) 18

E) (7,-2,5)

11. Find the angle between the vectors u and v. Express your answer in degrees and round
to the nearest tenth of a degree.

u=(-2,6,6),v=(-3,7,7)

A) 44.9°
B) 86.4°
C) 45.1°
D) 90°
E) 3.6°

12. Find a set of parametric equations for the line that passes through the given points.
Show all your work.

[9,3,1}(3,1,9)
22 22
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Chapter 10: Analytic Geometry in Three Dimensions

13. Find the area of the parallelogram that has the vectors as adjacent sides.
u=(2,3,5),v=(-3,3,-5)
A) 3
B) 46
C) 22

D) 34

E) 546

14. Find the magnitude of the vector v described below.
Initial point: (1,-8,-6)
Terminal point: (-9,-1,-6)

A) 29
B) 17

O Ji7
D) 2149
E) 149

15. For the points 4(1,-2,-1),B(2,-7,4),C(1,-6,-5),D(2,-11,0):

a. Verify that the points are vertices of a parallelogram. Show all work.
b. Find the area of the parallelogram. Show all work.

c. Determine whether the parallelogram is a rectangle.

16. Find the area of the triangle with the given vertices.
(—4,-2,2),(-9,-7,0),(—4,-3.5)
A) 0
B) 1

©

2
D) 7411
4

E) 7411
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

17. Find a set of parametric equations for the line through the point and parallel to the
specified line. Show all your work.

x=2-5¢
(3,-3,9), parallel to y =-9 -3¢
z=8-2t

18. Find the magnitude of the vector described below.
Initial point: (5,6,—4)
Terminal point: (—4,2,7)

A) 2
B) 36

O 26
D) 2218
E) 218

19. The lights in an auditorium are 30-pound disks of radius 24 inches. Each disk is
supported by three equally spaced 45-inch wires attached to the ceiling. Find the
tension in each wire. Round your answer to two decimals.

A) 6.30 pounds

B) 35.46 pounds
C) 11.82 pounds
D) 18.91 pounds
E) 10.00 pounds
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Chapter 10: Analytic Geometry in Three Dimensions

20. Find the angle between the two planes in degrees. Round to a tenth of a degree.

x+2y+6z=0
—4x—y—-3z=0
A) 10.8°
B) 47.3°
C) 137.3°
D) 36.3°
E) 24°
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Answer Key

1. C
2. E
3.B
4. D
5.D
6. A
7. A
8. E
9.D
10. A
11. E
12. Answers may vary. One possible answer is shown below.

x=9—Et,y:2—4t,z:z+Et
2 2 2 2

13. E

14. E

15. Answer details may vary.
a.

AB=(1,-5,5)=CD= AB| CD
AC=(0,-4,~4)=BD = AC || BD

i j k
b. Area =[4BxAC|=|1 -5 5[=|(40,4,-4)|=4V102
0 4 4
il Exﬂ?”_'_l W02 ) oo
c.f =sin EHHA—C"H =sin (m] ~90.0

Since & #90°, the parallelogram is not a rectangle.
16. C
17. Answers may vary. One possible answer is shown below.
x=3-5ty=-3-3t,z=9-2¢
18. E
19. C
20. C
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Chapter 10: Analytic Geometry in Three Dimensions

Name: Date:

1. Find the general form of the equation of the plane passing through the three points. [Be
sure to reduce the coefficients in your answer to lowest terms by dividing out any
common factor.]

(5,2,-1),(3,3,2),(4,4.,1)
A) 4x-y+3z-15=0
B) 4x—-y+3z=0
C) 5x+2y—-z=0
D) 4x—-y+3z+15=0
E) 5x+2y—-z-15=0

2. Find symmetric equations for the line through the point and parallel to the specified
vector. Show all your work.
(1,8,6), parallel to <9,—6,5>

3. Find symmetric equations for the line through the point and parallel to the specified line.
Show all your work.

x=-1-3¢
(-6,-2,5), parallel to y=6-8¢
z=4-3t
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

4. Find the angle, in degrees, between two adjacent sides of the pyramid shown below.
Round to the nearest tenth of a degree. [Note: The base of the pyramid is not considered
a side.]

z

P(8,0,0),0(8,8,0),R(0,8,0),5(4,4,3)

A) 23°
B) 129.8°
C) 90°
D) 45°
E) 39.8°

5. Find the angle of intersection of the planes in degrees. Round to a tenth of a degree.

3x-2y+4z=3
5x-3y+3z=-6
A) -0.8°
B) 69.1°
C) 20.9°
D) 43.1°
E) 04°
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Chapter 10: Analytic Geometry in Three Dimensions

6. Find the area of the parallelogram that has the vectors as adjacent sides.
u=(4,-1,4),v=(2,-3,0)
A) 11
B) 77
O V11
D) 4

E) 2J77

7. Find uxyv.
u=-7i-3j-9k,v=i+4j+7k
A) 15i+40j—-25k
B) -82
C) -58
D) 15i-40j—25k
E) -7i-12j-63k

8. Find the midpoint of the line segment joining the points.
(-2,-7,3),(-3,-4,-6)

B) (—_5—_11—_3j
27272

O (-5,-11,-3)
D) (1,-3,9)
E) (6,28,-18)

9. Find the magnitude of the vector v.
v=(-3,-3,-5)
A) -11
B) 11
O V1
D) 243
E) /43
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

10. Find the angle between the vectors u and v. Express your answer in degrees and round
to the nearest tenth of a degree.
u=4i+2j-k,v=7i—7j+4k

A) 11.6°
B) 11.8°
C) 78.4°
D) 90°
E) 78.2°

11. Find the angle between the two planes in degrees. Round to a tenth of a degree.

2x—y—4z=4
—3x-2y+4z=4
A) 11.5°
B) 54.1°
C) 144.1°
D) 39.0°
E) 2.5°

12. Find the distance between the points.
(1,5,5),(-2.,6,-1)
A) 14
B) 10
O Jio
D) 246
E) a6

13. Find the volume of the parallelpiped with the given vertices.
A(-3,-8,-6),B(-7,0,2),C(-12,-3,3),D(-16,5,11),

E(-9,-7,2),F(~13,1,10),G(~18,-2,11), H (-22,6,19)

A) 400
B) 188
C) 100
D) 278
E) 228

Page 648

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 10: Analytic Geometry in Three Dimensions

14. Find the coordinates of the point located four units in front of the yz-plane, nine units to
the right of the xz-plane, and three units below the xy-plane.

A)  (4,-3,9)

15. Find a set of symmetric equations of the line that passes through the points (3,0,3) and

(7,4,-2).
A x _y
7 4 2
B) x-3 y-4
'
C) x-3 vy
4 4
D) x+4
3 =Yy
E) x—3_z
4 4

16. Find the cross product of the unit vectors k x 1.

A) ]
B) -
Q) i
D) -i
E) k
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

17.

18.

19.

20.

Write the component form of the vector described below.
Initial point: (-7,2,-1)

Terminal point: (—5, -9, —6)
A) (2,-11,-5)

B) (-2,11,5)
O (-5,-9,-6)
D) (2,-11,-7)
E) (35,-18,6)

Find the triple scalar product u-(v x w) for the vectors
u=(-3,-5,-8),v=(-1,-6,3),w =(-8,-7,6)

A) -378
B) 463
C) -463
D) 283
E) 0

Find the triple scalar product u-(v x w) for the vectors
u=-i—-5j+9k,v=-2i-3j-8k,w=-i—-6j+k

A) -164
B) 82
C) -82
D) 182
E) 0

Determine whether u and v are parallel, orthogonal, or neither.
u=(6,-5,2),v=(30,-25,10)
A) parallel

B) orthogonal
C) neither
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Chapter 10: Analytic Geometry in Three Dimensions

Answer Key

—

A
. Answers may vary. One possible answer is shown below.
x-1 y-8 z-6
9 -6 5
3. Answers may vary. One possible answer is shown below.
x+6 y+2 z-5
-3 -8 -3

\9)

XN

pgiivelioe i Sleslivelivellcs@NesNealiveli Sl es @ vs)

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name:

Date:

. Determine whether u and v are parallel, orthogonal, or neither.

u=(-1,6,-3),v=(-3,18,-9)

A) parallel
B) orthogonal
C) neither

Find the general form of the equation of the plane passing through the point and
perpendicular to the specified line.

x=2+3¢
(5,—6,—4), y=-3+4¢
z=—-6+06¢

A) 3x+4y+62z=0

B) 3x+4y+6z-33=0
C) 3x+4y+6z+33=0
D) 5x—-6y—4z-33=0
E) 5x—-6y—4z+33=0

. Find symmetric equations for the line through the point and parallel to the specified line.

Show all your work.

x=-8-9¢
(5,-9,-1), parallel to y=5-5¢
z=-8+3¢

- Find the acute interior angle of the parallelogram formed by 4(2,-2,2), B(5,-1,4),

C(6,0,10), and D(3,-1,8). Round your answer to two decimals.

A) 43.92°
B) 3576°
C) 46.08°
D) 1.79°
E) 31.25°
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Chapter 10: Analytic Geometry in Three Dimensions

5. Determine the values of ¢ such that ||cu|| =6, where u=-3i+2j—5k.

A) c=16
B) 3438
c=t——
19
©) 38
c=t——
6
D) c:il
6
E) V38
c=t——

38

6. Find the volume of the parallelpiped with the given vertices.
A4(0,-5,3),B(3,-1,-4),C(7,-3,-1),D(10,1,-8),

E(-3,-13,6),F(0,-9,-1),G(4,-11,2),H(7,-7,-5)

A) 43
B) 236
C) 308
D) 296
E) 256

7. Find the distance between the point and the plane.

(—3,—5,—2)
4x+6y+6z=-18
A) 36
B) 9
22
C) 36

D)

NG
0
E) 18
NG
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

8. Find uxv.
u=(-1,-2,1),v=(-8,-1,-8)

A) (17,-16,-15)

B) 2
C) -2

D) (17,16,-15)
E) (8,2,-8)

9. The lights in an auditorium are 25-pound disks of radius 16 inches. Each disk is
supported by three equally spaced 60-inch wires attached to the ceiling. Find the
tension in each wire. Round your answer to two decimals.

A) 2.31 pounds
B) 25.94 pounds
C) 8.65 pounds
D) 6.92 pounds
E) 8.33 pounds

10. For the points 4(4,-1,-1),B(-1,-2,4),C(5,—4,4),D(0,-5,9):

a. Verify that the points are vertices of a parallelogram. Show all work.
b. Find the area of the parallelogram. Show all work.

c. Determine whether the parallelogram is a rectangle.
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Chapter 10: Analytic Geometry in Three Dimensions

11. The weight of a crate is 200 newtons. Find the tension in each of the supporting cables
shown in the figure. The coordinates of the points 4, B, C, and D are given below the
figure. Round to the nearest newton.

z
D A
C
B y
X
A

[Figure not necessarily to scale.]
point 4 =(0,0,-180), point B =(110,0,0), point C =(—40,50,0), point D =(0,-130,0)

A) cable AB =121, cable AC =49; cable AD = 54
B) cable 4B =49; cable AC = 54; cable AD =121
C) cable AB =49; cable AC = 121; cable AD = 54
D) cable 4B = 54; cable AC = 121; cable 4D = 49
E) cable AB =121, cable AC = 54; cable AD =49

12. Find the general form of the equation of the plane with the given characteristics.
The plane passes through the point (-3,6,-2) and is parallel to the yz-plane.
A) y=6
B) z=-=2
C) x+ty+z=1
D) y+z=4
E) x=-3

13. Find the magnitude of the vector v.
v=(7,-4,0)

A) 3
B) 11

0 3
D) 265
E) 65
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

14. Find the angle between the vectors u and v. Express your answer in degrees and round
to the nearest tenth of a degree.
u=6i—-3j—-9k,v=—i—j—-6k

A) 36.4°
B) 47.5°
C) 53.6°
D) 90°

E) 42.5°

15. Find the dot product of u and v.
u=(-8,7,-4),v=(8,8.8)

A) —40
B) 19
C) (-64,56,-32)
D) 24

E) (0,15,4)

16. Find the magnitude of the vector described below.

Initial point: (0,-6,—4)
Terminal point: (—1, 5, 5)

A) 19

B) 50

) 1

D) 2203

E) 203

17. Find the lengths of the sides of the right triangle whose vertices are located at the given
points. Show that these lengths satisfy the Pythagorean Theorem. Show all of your
work.

(-2,-3,6),(-3,-8,5),(2,-8,0)
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Chapter 10: Analytic Geometry in Three Dimensions

18. Find the midpoint of the line segment joining the points.
(-3.7.-8).(8.2.5)

N EIEEN

27272
B) (59 -3

(E’E’?)
O (5,9,-3)
D) (-11,5,-13)
E) (-24,14,—40)

19. Find the vector z, given u=(-8,1,5) and v =(-6,-3,6).

z=-3u—4v
A) (18,-6,-9)

B) (48,9,-39)
) (-14,-2,11)
D) (50,5,-38)
E) (0,-15,9)

20. Find a set of parametric equations for the line through the point and parallel to the
specified line. Show all your work.

x=-7-Tt
(-8,-4,3), parallel to y=2-8¢
z=-4+9¢
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Larson’

s Precalculus with Limits: A Graphing Approach, 6e

Answer Key

11.
12.
13.
14.
15.
16.
17.

18.

W=

SO XNAN A

A
C
Answers may vary. One possible answer is shown below.
x-5 y+9 z+1
-9 =5 3
C
B
B
E
A
C
Answer details may vary.
a.

AB=(-5,-1,5)=CD=> 4B||CD
AC=(1,-3,5)=BD = AC|| BD

i j k
b. Area =[4Bx4C|=|-s -1 5|=|(10,30,16)|=2V314
1 3 5
_ -l HEXA—CH o —1( 2\/3HJ~ 0
c.f =sin {HEHHA_CHJSIH NG ~57.0

Since 8 #90°, the parallelogram is not a rectangle.

> mmm A

Let point P = (-2,-3,6), point O = (-3,-8,5), and point R = (2,-8,0).

POl =(3+2) +(-8+3)>+(5-6)* =27; =|Po|=3V3

2

OR|" =(2+3) +(-8+8)> +(0-5)> =50; =|0R|=5v2

PR =(2+2)7 +(-8+3) +(0-6)’ =77: = [PR| =77

Note that 27 + 50 = 77 in accordance with the Pythagorean Theorem.
B
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Chapter 10: Analytic Geometry in Three Dimensions

19. B
20. Answers may vary. One possible answer is shown below.
x=-8-Tt,y=-4-8t,z=3+9¢
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Find a set of parametric equations for the line through the point and parallel to the
specified line. Show all your work.

x=9-28¢
(-3,-7,-6), parallel to y=3—4¢
z=-2+6¢

2. Find the general form of the equation of the plane with the given characteristics.
The plane passes through the points (4,5,-2) and (—1,—4,-1) and is perpendicular
to the plane 2x+5y+3z=-3.
A) 32x—-17y+7z-29=0
B) 2x+5y+3z+27=0
C) 32x+17y+7z+199=0
D) 2x+5y+3z=0
E) 33x-16y+5z-42=0

3. Find the acute interior angle of the parallelogram formed by 4(1,-1,2), B(6,0,4),
C(7,1,9), and D(2,0,7). Round your answer to two decimals.

A) 3421°
B) 39.59°
C) 5579°
D) 1.67°
E) 43.15°
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Chapter 10: Analytic Geometry in Three Dimensions

4. The lights in an auditorium are 25-pound disks of radius 16 inches. Each disk is
supported by three equally spaced 50-inch wires attached to the ceiling. Find the
tension in each wire. Round your answer to two decimals.

A) 2.81 pounds
B) 26.39 pounds
C) 8.80 pounds
D) 8.44 pounds
E) 8.33 pounds

5. Determine the values of ¢ such that ||cu|| =6, where u=06i+5j+5k.

A) c=16
B) 3./86
c=+t———
43
©) 86
c=t——
6
D) c= J_rl
6
E) 86

9}
Il
I+

86

6. Find the lengths of the sides of the right triangle whose vertices are located at the given
points. Show that these lengths satisfy the Pythagorean Theorem. Show all of your
work.

(-9,6,-1),(~8,3,-2),(3,6,0)

7. Find a set of parametric equations for the line that passes through the given points.
Show all your work.

(—4,2,8),(5,—2,—7)
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

8. Find the angle between the vectors u and v. Express your answer in degrees and round
to the nearest tenth of a degree.
u=-S5i-6j-k,v=6i+j+k

A) 37.3°
B) 49.7°
C) 52.7°
D) 90°
E) 139.7°

9. Find the dot product of u and v.
u=(-3,-2,4),v=(-4,-5,-7)

A) -6
B) -17
O (12,10,-28)
D) 50
E) (-7,-7,-3)

10. Find uxv.
u=(3,-7,-1),v=(-9,4,-4)
A)  (32,21,-51)

B) -51
C) 5
D) (32,-21,-51)

E) (-27,-28,4)

11. Find the volume of the parallelpiped with the given vertices.
A(8,-5,-4),B(2,2,5),C(9,4,-12),D(3,11,-3),

E(8,-6,-10),F(2,1,-1),G(9,3,-18), H (3,10,-9)

A) 369
B) 405
C) 321
D) 455
E) 430
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Chapter 10: Analytic Geometry in Three Dimensions

12. Find the angle, in degrees, between two adjacent sides of the pyramid shown below.
Round to the nearest tenth of a degree. [Note: The base of the pyramid is not considered
a side.]

z

P(2,0,0),0(2,2,0),R(0,2,0),5(1,1,7)

A) 1.6°
B) 91.1°
C) 90°
D) 45°
E) LI°

13. Find the general form of the equation of the plane passing through the point and
perpendicular to the specified line.

x=-1+5¢
(6,—8,9), y=-3+¢
z=-2-06t

A) S5x+y—-6z=0

B) 5x+y-6z-32=0
C) 5x+y—-6z+32=0
D) 6x-8y+9z-32=0
E) 6x-8y+9z+32=0
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14.

15.

16.

17.

Find the vector z, given u = <3, —3,8), V= <—7, -5, 2>, and w = <8, 24,1 8> .
—ut3v-4z=w
A)  (32,-12,20)

B) (3,-8,-5)
) (8,-3,-5)
D) (-8,3,-5)
E) (-7,3,-4)

Find symmetric equations for the line through the point and parallel to the specified
vector. Show all your work.

(-5,3,8), parallel to <—4,5,7>

Find a set of symmetric equations of the line that passes through the points (6, 0, 6) and

(2,3,-7).
A) x_y_z
2 3 7
B) x-6 y-3 z-7

C) x-6 Yy _z-6
3

4 13
D) x-4_ 5 z-13

6 6
E) x-6 y z-6

4 3 13

Find the area of the parallelogram that has the vectors as adjacent sides.
u=-3i-2j+5k,v=i-2j+k

A) 1

B) /3

O Je

D) 16

E) 83
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Chapter 10: Analytic Geometry in Three Dimensions

18. Find uxv.
u=-8i—-5j+3k,v=-6i—7j-3k
A) 36i—-42j+26k
B) 74
C) 4
D) 36i+42j+26k
E) 48i+35j-9k

19. Find the magnitude of the vector v.
v =(-4,0,-8)
A) -12
B) 12
O 23
D) 85
E) 45

20. Use the scalar triple product to find the volume of the parallelepiped having adjacent
edges (1,3,5), (2,3,3), and (3,3,4).

A) 15
B) 45
C) 9
D) 147
E) 93
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Answer Key

1. Answers may vary. One possible answer is shown below.
x=-3-8t,y=-7—-4t,z=—-6+6¢

A

C

C

B

Let point P = (-9,6,—-1), point O = (-8,3,-2), and point R = (3,6,0).

AN

PO (-89 +(3- 6 +(-2 41 =11 =[Pg| i1

R’ —(3+8)*+(6-3)" +(0+2)" =134; :‘@‘:,/134‘
PR =(3+9)> +(6-6)> +(0+1)* =145; :‘ﬁ‘:w/m

Note that 11 + 134 = 145 in accordance with the Pythagorean Theorem.
7. Answers may vary. One possible answer is shown below.
x=—4+9,y=2-4t,z=8-15¢

10.

11.

12.

13.

14.

15. Answers may vary. One possible answer is shown below.
x+5 y-3 z-8

wl@Nvvve il el es

—4 5 7
16. E
17. E
18. A
19. E
20. C
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Chapter 11: Limits and an Introduction to Calculus

Name: Date:

1. A union contract guarantees a 15% salary increase yearly for 3 years. For a current
salary of $31,000, the salary f (t) (in thousands of dollars) for the next 3 years is given

by

31.00, 0<t<1

f(t)={ 35.65, 1<1<2

41.00, 2<t<3
where ¢ represents the time in years. Find the limit of fas t —1.00, if it exists.
A) 31.00
B) 35.65
C) 1.00
D) 41.00

E) The limit does not exist.

> . 4t -36
lim ————
Use the graph to find =3 x-3

32“”
28
24
20
15
]
g
4
X
-5-V3-21D Ty 5 4
4
A) 24
B) o
C) 12
D) 0

E) limit does not exist
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

3. Find
lim [g(x) ~ f (x)]
x—3
3 X2 +9
for f(x)=4x" and g(x)= 5
S5x
A)
Q —-108
15
B)
10 g
5
C) 362
5
D)
@ +108
5
E) limit does not exist
4. 5n° +

Use the first six terms to predict the limit of the sequence a,, = (assume n

n+3
begins with 1).

A) 5

3
B) 111
C) 79
D) 0

E) the sequence diverges

5. The cost function for a certain model of a digital camera given by C =12.00x +48,450,

where C is the cost (in dollars) and x is the number of cameras produced. Find the
average cost per unit when x =100. Round your answer to the nearest cent.
A) $49,650.00

B) $484.50
C) $12.00
D) $496.50
E) $484.62
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Chapter 11: Limits and an Introduction to Calculus

6. Using the summation formulas and properties, evaluate the following expression.

30
D8
i=1

A) 3720
B) 465
C) 232
D) 240
E) 38

7. Find an equation of the tangent line to the graph of the following function at the point
(3,-30).

-3x* -3
A) y=-18x-84
B) y=-18x+84
C) y=-18x+24
D) »y=180x+570
E) »=180x-570

8.
Use the graph to find lim . , if it exists.
x—>-1x +1
2 R
I
T 18 T 1 11
-4 v 2 4
r2]
!_4_
A) 0
B) 2
C) 4
D) -1
E) The limit does not exist.
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

9. Find
. 4x
lim
x—6x+4
by direct substitution.
A) 6

Jio
B) 4J6
C) 24410
D) |
E) 24

Jio

10. -y
lim
Use the graph to determine *=0 X (if it exists).

A
4
3
2
1
5

A) 0

B) 1

) -1

D) 2

E) limit does not exist
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Chapter 11: Limits and an Introduction to Calculus

1.
Find lim | —>—+7 | (if it exists).
X—>—0 (5+x)
A) 8
25
B) -7
C) 7
D)

E) limit does not exist

12. Estimate the following limit numerically, if it exists.

x—1
im——-—-—
=l x“+5x—-6

A) 1
7
B) 0
C) 1
s
D) 1
5

E) The limit does not exist.

13. Find the following limit, if it exists.

lim x’
A) 3
B) 21
c 3
D) 2187
E) The limit does not exist.
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

14, _|x+10
Use the graph below to find lim ———, if it exists.
x=>-10 x +10
¥
-
X
| T T T T T T |
L e R | ] 5 I 15
D
A) 1
B) -10
) 10
D) -1

E) The limit does not exist.

15. Use the function below and its derivative to determine any points on the graph of fat
which the tangent line is horizontal.

f(x) =3x*+6x7, f'(x) =—12x"+12x

A) (-13),(0,0), (1,3)
B) (-1,-3), (1-12)
O (-13),(13)

D) (0,0), (1,0)

E) (0,0), (1,3)
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Chapter 11: Limits and an Introduction to Calculus

16. Find the slope of the graph of the following function at the point (1,-3).

—x* =2
A) 4
B) -2
C) 6
D) -3
E) 4
17. Find the following limit, if it exists.
limi
X—>0 X
A) 1
2
B) -1
C 3
D) The limit does not exist.
E) 0
18 pind 1im 128% (ifit exists).
x—w 1+ 8x
A) 0
B) 3
4
0 3
4
D) -
E) limit does not exist
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

19. ' , . __sin(-8x) ...
Consider the graph of the function and approximate hng— , if it exists.

X

-1 0 1
Levv vy ool
x
¥
-8
A) -1
B) 4
C) -8
D) 1

E) The limit does not exist.

20. Use the derivative of f(x)= 3x> +9x to determine any points on the graph of f(x) at

which the tangent line is horizontal.
A (1,12)

B) (1,12) and (-1,-12)

C) (3,108) and (-3,108)

D) (0,0)

E) f(x) has no points with a horizontal tangent line.
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Chapter 11: Limits and an Introduction to Calculus

Answer Key

—_
©

1. E
2. A
3. A
4. E
5.D
6. D
7. C
8. E
9. E
10. C
11. C
12. A
13. D
14. E
15. A
16. B
17. D

B

C

E

N
3
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

Name: Date:

1. Use the function below and its derivative to determine any points on the graph of f'at
which the tangent line is horizontal.

f(x) = 2x* +4x%, f'(x) =—8x’ +8x

A (-1,2),(0,0), (12)
B) (-1,-2), (1,-8)
O (-12),(1,2)
D) (0,0), (1,0)
E) (0,0), (1,2)
% Find lim ——>

x—9~ x7 =81
A 1

1
B) 1

9
c 9

2
D) 2

9

E) limit does not exist

Find lim —>
x>0" VX +7 - \/7

A) 14

B)

©)

NS} SRR
2 ol
~J

D)

E) limit does not exist

Page 676

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 11: Limits and an Introduction to Calculus

4. Find the following limit.

lim 3x* +3x+1

x—>—4
A) 52
B) 36
C) 37
D) -23
E) -35

5. Use the figure below to approximate the slope of the curve at the point (x, y).

A 1
2
B) The slope is undefined.
O 1
D) 1
2
E) 0
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

6. . 4x® -36
lim ———

Use the graph to find =3 x~3

32“”
28
24
20
16
]
a
4
-5-V3-21D T 3 4 5"

4

A) 24

B) o

C) 12

D) 0

E) limit does not exist

7. The cost function for a certain model of a digital camera given by C =13.50x + 48,950,

where C is the cost (in dollars) and x is the number of cameras produced. Find the
average cost per unit when x =200. Round your answer to the nearest cent.
A) $51,650.00

B) $244.75
C) $13.50
D) $258.25
E) $244.82
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Chapter 11: Limits and an Introduction to Calculus

8. Find the following limit, if it exists.

liril3 X
A) 3
B) —15
c) 3
D) —243

E) The limit does not exist.

9. Find the slope of the graph of the following function at the point (—1,1).

3x* -2
A) 4
B) -6
C)
D) 1
E) -8
10. .

Find lim — 8 | (if it exists).

X—>—00 (5 + x)
A) 9

25
B) -8
C) 8
D) «
E) limit does not exist

11. Find the following limit, if it exists.
. 9-3x-2x"
lim —
>3 34y
A) 3
B) 9
C 7
D) -11
E) The limit does not exist.
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

12.

13.

14.

A union contract guarantees a 16% salary increase yearly for 3 years. For a current
salary of $31,500, the salary f (t) (in thousands of dollars) for the next 3 years is given

by

31.50, 0<r<l
f(t)z{ 36.54, 1<1<2

42.39, 2<t<3
where ¢ represents the time in years. Find the limit of fas # — 1.00, if it exists.
A) 31.50
B) 36.54
C) 1.00
D) 42.39

E) The limit does not exist.

Use the limit process to find the area of the region between f(x)=6x+7 and the x-axis
on the interval [0,5].

A) 185
B) 110
C) 65
D) 75
E) 82

Use the limit process to find the area of the region between f(x)= %(x2 + 4x) and the

x-axis on the interval [1,4].

A) 143
2
B) 8l
4
C) 47
2
D) 78
E) 51
4
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Chapter 11: Limits and an Introduction to Calculus

15. Use the limit process to find the slope of the graph of vx+4 at (5,3).

A) 1
3
B) 3
C) o
D) 1
6
E) the slope is undefined at this point

16. Complete the table and numerically estimate the limit as x approaches infinity for

f(x):x—\]x2 4.

x 10° 10" 10 10° 10* 10° 10°
Ax)

A) 0

B) 4

C) —4

D) o

E) limit does not exist

17. Find the derivative of f(x)=4x? +2x+3.

A) 8x+2
B) 4x+2
C) 8x+5
D) 4x+5
E) 8x

18. Find the following limit. Round your answer to two decimals.

NP +7

lim >
-3 2x
A) 022
B) 132
C) 044
D) 0.18
E) 141
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19. Find
. Sx
lim
x—=8x+2
by direct substitution.
A) 8

Jio
B) 1042
C) 40410
D) 1
E) 40

Jio

20. Use the limit process to find the slope of the graph of the following function at the point

(5,-27).
g (x) =—7—-4x

A) -11

B) 27

c 3

D) 4

E) 5
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Answer Key

—_
©

I. A
2. A
3. D
4. C
5. E
6. A
7. D
8. D
9. B
10. C
11. B
12. E
13. B
14. E
15. D
16. A
17. A

A

E

D

N
3
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Name: Date:
L Find tim 2O/ o0 =2+ 6x,
h—0 h
A) -6
B) 4
C) 6
D) 2

E) limit does not exist

2. Find the following limit, if it exists.

. 4x°+3
lim———
o D — x
A)
3
B) 4
C) 4
D) 7
E) The limit does not exist.
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Chapter 11: Limits and an Introduction to Calculus

3. Use the figure below to approximate the slope of the curve at the point (x, y).

-2

A) 2
B) 3

2
Cc) 2
D) -1
E) 1

4. Find
. x—8
lim 2—
x=>7 x° +12x+27

by direct substitution.
AL

160
B _1

160
C) 0
D) o
E) limit does not exist
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Larson’s Precalculus with Limits: A Graphing Approach, 6e

5. Using the summation formulas and properties, evaluate the following expression.

60
>4
i=1

A) 7320
B) 1830
C) 236
D) 240
E) 64
6. 4x? -36

lim

Use the graph to find x—=»3 x~3

32‘0JI
28
24
20
16
]
a8
4
X
-5-V3-21D R T TR
4
A) 24
B) o
C) 12
D) 0
E) limit does not exist
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Chapter 11: Limits and an Introduction to Calculus

7 Find lim -2 (ifit exists).
x—wol+7x
A) 0
B) 3
C) 3
7
D) -

E) limit does not exist

8. The cost function for a certain graphing calculator is given by C =11.35x+53,000
where C is in dollars and x is the number of calculators produced.

a. Write a model for the average cost per unit produced.
b. Find the average cost per unit when x =900 .

c. Determine the limit of the average cost function as x approaches .

9. Find
. ANx+7
lim
x—>6 x—2
by direct substitution.
A)

B)

0

D)

— N [\ -
2~ Ee el

E)

Page 687

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.
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10. If f(x)=-3x"—4x, find the following limit, if it exists.

limf(x+hh)_f(x)
A) —-6x-4
B) -3x-4
C) 2x-4
D) —6x

E) The limit does not exist.

M pind fim —%
x_>0—\/x+15—\/g
A) 30
B) 15
2
O i5
2

D) 215

E) limit does not exist

12. Use the limit process to find the slope of the graph of Vx+12 at (4,4).

A 1
4
B) 4
C) o
D) 1
8

E) the slope is undefined at this point
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Chapter 11: Limits and an Introduction to Calculus

13 —4x

. . . . . . -1 ... .
Consider the following graph of the function and approximate hn&e— , if it exists.
X—> X

0.5 0.0 0.4

X

¥
A) -1
B) -4
C) 0
D) 1

E) The limit does not exist.
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14. Approximate the area of the indicated region under the given curve using five
rectangles.

fG)=5-x

2
S

3

g

Y.

—_

-2
-3
-4
5

A) 9.8

B) 4.64

C) 5.48

D) 4383

E) 9.25

15. Estimate the following limit numerically, if it exists.

) x—1
hmz—
=l x*+6x—7

A) 1
8
B) 0
c) 1
6
D) 1
6

E) The limit does not exist.
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16. Find the following limit, if it exists.

.5

hm -
A) 5
8
B) -5
C) -1
D) 0

E) The limit does not exist.

17. Find
ii_ins[g(x)—f(x)]
2
for f(x)=3x> and g(x)= ’; ;2.
X
A
),
54
B
URNERY
6
O 3
2
D
) ?+81

E) limit does not exist

' Fing tim LOEZIO) por iy 6.

h—0 h
A) 1
6x—6
B) 1
24Ux—-6
&) x—6
2
D) x—6

E) limit does not exist
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19.
? Find lim S (if it exists).

X—>0 X
A) 0
B) 6
5
C) o
D) 1
30

E) limit does not exist

20. 3x+2 x<-3 ..
Graph f(x)= and find the limit of f{x) as x approaches —3.
x—4 x>-3
EILP
4
3
2
1
& 4 5 2 10 1 2 3 & &
1
2
3
4
-5
A) -35
B) -7
C) -28
D) 7

E) limit does not exist
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Answer Key

1. C
2. B
3. D
4. B
5.D
6. A
7. B
8. . 11.35x+53,000
. X
b. $70.24
c.$11.35
9. C
10. A
11. D
12. D
13. B
14. A
15. A
16. D
17. A
18. B
19. A
20. B
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Name: Date:
1. Find
lim (4 ~2x)
x—-3

by direct substitution.

A) -15

B) 33

c) 3

D) -29

E) limit does not exist

2. Find the following limit, if it exists.

lim x*
A) 3
B) -24
C) 3
D) 6561
E) The limit does not exist.
3. .
Find lim — - 6 | (if it exists).
X—>—00 (7 + x)
A 5
49
B) 6
C) -6
D) o
E) limit does not exist
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4,
Use the limit process to find the area of the region between f(x) = %(xz + Sx) and the
x-axis on the interval [1,8].
A) 1087
2
B) 2023
24
0 191
2
D) 574
E) 1267
24
5. T
Use the graph below to find lim ——, if it exists.
=2 x+2
¥
O
X
I I I I I I I ]
R N i 2 3
O
A) -1
B) -2
Cc) 2
D) 1

E) The limit does not exist.
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6. Determine any points on the graph of the following function at which the tangent line is

horizontal.
f(x):x2+6x—8
A) (3,19)
B) (3,0)
O (-3,0)
D) (1,-1)
E) (-3,-17)

7. Estimate the following limit numerically, if it exists.

. x—1
lim———
=l x"+4x -5
A) 1
6
B) 0
o 1
4
D) 1
4

E) The limit does not exist.

8. Find the following limit of the sequence as n approaches infinity, if it exists.

o]

A) 2
3
B) 8§
3
C) 5
3
D) 11
6

E) The limit does not exist.
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% Find lim f(”hlz_f(x) for f(x)=8—x.

h—0
A) 1
B) 9
Cc) -1
D) 8

E) limit does not exist

10 pind 1im j‘i
x—157 x° =225
A 1
30
B) 1
15
C) 15
2
D) 2
15

E) limit does not exist

11. Complete the table and use the result to estimate
. x+8
lim
x—>-8 x? +4x —32
numerically.

X 8.1 —8.01 —8.001 -8 —7.999 —7.99 -7.9

Jx) ?
A) 1
12
B) 12
C) o
D) -12
E) limit does not exist
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12. Use the figure below to approximate the slope of the curve at the point (x, y).

A 1
2
B) The slope is undefined.
C) 1
D) 1
2
E) 0

13. Complete the table and use the result to estimate lim (2x + 4) numerically.
x—5

X 4.9 4.99 4.999 5 5.001 5.01 5.1
fx) ?

A) 9

B) 10

C) 14

D) 6

E) limit does not exist

14. Find the following limit, if it exists.

. 9—6x-3x
Iim ——
x—>-3 3+ x
A) -6
B) 12
C) 6
D) -12
E) The limit does not exist.
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15. Find
- x+3
lim
x—7 x—3
by direct substitution.
A 7
4
B) /10
3
O V1o
4
D) 1
4
E) 10

16. Use the figure below to approximate the slope of the curve at the point (x, y).

A 1
B) 1

2
) -1
D) 0

E) The slope is undefined.

Page 699

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Larson’s Precalculus with Limits: A Graphing Approach, 6e

17. A
Consider the following graph of the function and approximate ling ¢

, if it exists.
X

0.5 0.0 0.4

X

¥
A) -1
B) -4
C) 0
D) 1

E) The limit does not exist.

18. Use the derivative of f(x)= 5x> +15x to determine any points on the graph of f(x) at

which the tangent line is horizontal.
A)  (1,20)

B) (1,20) and (-1,-20)
C) (5,700) and (-5,700)
D) (0,0)

E) f(x) has no points with a horizontal tangent line.
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19. ' ' . _sin(8x) ..
Consider the graph of the function and approximate hng— , if it exists.
X—>! X
8
¥
X
[TTTTTTTTTITTTTITTTIT]
-1 a 1
A) 1
B) 4
Cc) 8
D) -1
E) The limit does not exist.
20. 5,3
Use the first six terms to predict the limit of the sequence a,, = 3 (assume 7 begins
n”+3

with 1).
A) 4
B) 5
¢ 23

6
D) 32

5
E) the sequence diverges
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Answer Key

1. C
2. D
3. C
4. E
5. E
6. E
7. A
8. C
9. C
10. A
11. A
12. E
13. C
14. B
15. C
16. D
17. B
18. E
19. C

B

N
3
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Name: Date:

1. Find an equation of the tangent line to the graph of the following function at the point

(-1,-5).

—3x* -2
A) y=6x-11
B) y=6x+11
C) y=6x+1
D) »p=30x-25
E) y=30x+25
2. 4x+3 x<0 .
Graph f(x)= and find the limit of f{x) as x approaches 0.
x+3 x>0
5“]’
4
3
2
1
5 4 5 2 3.0 1 2 3 & 5%
N
2
3
4
5
A) 15
B) 3
C) 12
D) -3

E) limit does not exist
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3. . 3x%-12
lim ——
Use the graph to find =2 x—2

ED"P
18
16
14
12
10
a8
i
2
X
& 4 5.4 40 1 2 3 & 5%
-2
A) 12
B) o
C) 6
D) 0
E) limit does not exist
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4. 452

f09=5
Use asymptotes to match x” +1 with its graph.
A)

hy

o

_,—-—""FF'/ \“""‘—-—\_

= L) e

¥

54320801 23 45

B)

(R |

¥

54324012345

P '
N = L

©)

o

= L) e

G4 321 12345.-

N
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D)
5“]’
4
3
2
1 %
FEREM
E)
Elw
4
3
z
1 x
IRy EEER
2
3
-4
5

5. Complete the table and use the result to estimate
. x+3
lim ——
x—>-3x% —x—12
numerically.

X -3.1 -3.01 -3.001 -3 -2.999 -2.99 -2.9

E) limit does not exist

Page 706

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 11: Limits and an Introduction to Calculus

% Find 1im f(”h]z_f(x) for f(x)=4—6x.

h—0
A) 6
B) 10
C) -6
D) 4

E) limit does not exist

7. x4
Use the graph below to find lim ——, if it exists.
=4 x+4
¥
.
X
I I I I I I I ]
& -G -4 -2 2 4 &
O
A) 1
B) 4
C) 4
D) -1

E) The limit does not exist.

8. Use the limit process to find the slope of the graph of 4x—8x? at (3,—60).

A) —12
B) 52
C) 28
D) 48
E) 44
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9. If f (x) = -2x" +x, find the following limit, if it exists.

ymf(x+hh)—f(x)
A) —4x+l1
B) —2x+1
C) 2x+1
D) —4x

E) The limit does not exist.

10. ] , T
lim 3sin| —
Use the graph to find ¢

Y.

E) limit does not exist
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11. Use the figure below to approximate the slope of the curve at the point (x, y).

A) 3
B) 0
O 1
D) 3
2
E) -1
12. 312 (1] si . . .
Rewrite Z —+H = || = as a rational function S(n) and find lim S(n).
i=1 n n n n—>0
A) 4[36n+11(n+1
S(n) = [36n+ 2("+ )], lim S(n) =22
3n n—»o0 3
B) 4136 D+11(n+1)(2n+1
S - [36n(n+1)+ 2(n+ )(2n+ )] lim S(ny= 232
3n n—>00 3
&) 4136 D+11(n+1)(2n+1
S(n) = [ n(n+1)+ 2(nJr )(2n+ )]’ - S(n)=§
3n n—>00 6
D
) S(n):m, lim S(n):g
n n—>wo 3
E) 4136 D)+11(n+1)(2n+1
S(n)= [ n(n+ )+ 2(n+ )( Y )],limit does not exist
3n
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13

14.

15.

16.

 Find lim ~—1% (ifit exists).
x—o 1+9x
A) 0
B) 7
9
c 7
9
D) -

E) limit does not exist

Find the following limit, if it exists.
lim x*
x—>-2
A) 2
B) -16
C 2
D) 256

E) The limit does not exist.

Approximate the area of the region under the function below on the interval [0, 2] using

8 rectangles. Round your answer to two decimals.

A) 5.71 square units
B) 2.86 square units
C) 3.69 square units
D) 8.57 square units
E) 17.13 square units

10

Evaluate Z ( j3 -4 jz) using the summation formulas and properties.
j=1

A) 3,025

B) 2,625

C) 3,021

D) 2,985

E) 1,485
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17. Use the function below and its derivative to determine any points on the graph of fat
which the tangent line is horizontal.

f(x) =3x* —6x7, f'(x) =12x" —12x

A) (-1,-3), (0,0), (1,-3)
B) (-1,3), (112)
O (-1,-3), (1,-3)
D) (0,0), (1,0)
E) (0,0), (1,-3)
18. e 1

Consider the following graph of the function and approximate liIIOI , if it exists.

X

0.4 0.0 0.5

307 ¥
A) -1
B) 2
C) 0
D) 1
E) The limit does not exist.
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1 Find lim ;‘_i
x—13~ x° =169
A 1
26
B) 1
13
Q) 13
2
D) 2
13

E) limit does not exist

20. 8n° +6

Use the first six terms to predict the limit of the sequence a,, = 3 (assume n
n+

begins with 1).

A) 8

3
B) 183
C) 126
D) 0

E) the sequence diverges
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Answer Key

—_
O

1. C
2. B
3. A
4. B
5. A
6. C
7. E
8. E
9. A
10. E
11. E
12. B
13. B
14. D
15. B
16. E
17. A

B

A

E

N
3
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Name: Date:

1. Use the limit process to find the slope of the graph of vx+21 at (4,5).

A) 1
5
B) 5
C) o
D) 1
10

E) the slope is undefined at this point

2. Use the limit process to find the slope of the graph of the following function at the point

(3.-19),
g(x):—10—3x
A) —13
B) -19
c) -7
D) -3
E) 3
3. J15+y =15
Find Jim Y137 V15
y—0 y
A s
30
B) 15
15
c) o
D) 15
2
E) limit does not exist
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4. Use the limit process to find the area of the region between f(x)= x> +5 and the x-axis
on the interval [0,6].

A) 246
B) 72
C) 221
D) 102
E) 77

5. Find the derivative of f(x)=7x> —9x+4.

A) 14x-9
B) 7x-9
C) 14x-5
D) 7x-5
E) 14x

6. 3
Find lim’—2/ .

t—3 t-3

A) 9
B) 18
C) 27
D) 3

E) limit does not exist

7. 15
Evaluate z ( j3 -5 jz) using the summation formulas and properties.
Jj=1
A) 14,400
B) 13,275
C) 14,395
D) 14,325
E) 8,200
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8. Find the following limit of the sequence as n approaches infinity, if it exists.

o]

A) 3
5
B) 13
5
C) 8
5
D) 9
5

E) The limit does not exist.

9. Determine any points on the graph of the following function at which the tangent line is

horizontal.
f(x):x2+8x—8
A)  (4,40)
B) (4,0)
O (-4,0)
D) (0,-8)
E) (-4,-24)
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10. n o3
Rewrite 29% as a rational function S(n) and find lim S(n).
i=1 1 n—
A) 9(n+1)*
S(n) = (”—2) lim S(n) =2
n n—0 4
B) on? (n + 1)2 .
S(n)y=————, lim S(n)=9
n—>»0
0) 2 2
+1
S(n) = m, lim S(n)=0
36 n—»0
D) 9(n+1)2 ,
S(n)= — lim S(n)=0
4n n—»0
E) on+1)*> |
S(n)= — the limit does not exist
4n
1. ¥ -3x
lim
Use the graph to determine *—=0 X (if it exists).
Elw
4
3
2
1
& 4 5 2 40 1 2.5 & 5%
1
-2
4
5
A) 0
B) 3
C) -3
D) 6

E) limit does not exist
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"% Find 1im f(“hz_f(x) for f(x)=+x~7.

h—0
A) 1
TNx =7
B) 1
20x=7
C) x—=7
2
D) x—7

E) limit does not exist

" Find Izin})f(“hz_f(x) for f(x)=-4+7x.
A) -7
B) -1l
C) 7
D) 4

E) limit does not exist

14. Find the following limit, if it exists.

. 6x" —4
lim
o 3 — x?
A) 1
2
B) -6
C) 6
D) 4
E) The limit does not exist.
Page 718

© 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license
distributed with a certain product or service or otherwise on a password-protected website for classroom use.



Chapter 11: Limits and an Introduction to Calculus

1 Find fim ——%
x—0” VX+3 - \/g
A) 6
B) 3
2
O B3
2
D) 23
E) limit does not exist
16. Find
lim [g(x)~ f(x)]
x—>3
3 X2 +2
for f(x)=3x" and g(x)= 3
Sx
A)
Vg,
45
B)
ﬁ —-81
5
O 911
5
D)
g +81

E) limit does not exist

17. Complete the table and use the result to estimate
. x+2
lim ——
x—>2x> —x—6
numerically.

X 2.1 -2.01 —2.001 -2 -1.999 -1.99 -1.9

E) limit does not exist
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18.

19.

20.

Use the function below and its derivative to determine any points on the graph of fat
which the tangent line is horizontal.

f(x)=3x"-6x?, f'(x)=12x"-12x

A)  (-1,-3), (0,0), (1,-3)
B) (-13), (L12)

O (-1-3), (1-3)

D) (0,0), (1,0)

E) (0,0), (1,-3)

Use the figure below to approximate the slope of the curve at the point (x, y).

A) 3
B) 1

2
) -3
D) 0

E) The slope is undefined.

Use the limit process to find the slope of the graph of 6x — 457 at (7, —154) .
A) 2

B) 62

C) 34

D) 56

E) -50
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Answer Key

XN R
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