Cal culus 11th Edition Larson Test Bank

Name:

Class:

Date:

Section 2.1

1. Find the slope ™ of the line tangent to the graph of the function fl)=

a m=-0
p.m==5
c.Mm=75
dm==6
e.m=-11
ANSWER: a

1,11)

3 76X 4t the point (= .

2. Find the slope " of the line tangent to the graph of the function & (r)=8—x" at the point (5. _”].

a. Mm=75
p.m=28
c.m=-10
d m=-17
e. M =—16
ANSWER: c

3. Find the derivative of the function & (r)=-1 by the limit process.

a. 2(x)=1
b.g'x)=x
c. £'(x)=—x
d. g'(x)=0
e. gx)=-1
ANSWER: d

4. Find the derivative of the function () =57 "8 * by the limit process.

2 H'()=5
,
b p(s)=5s+ <
¢ v T
H()= 3
47
4 ey 2
,
ChE=5s+7
ANSWER: ¢
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5. Find the derivative of the following function / &) = =2¥"+8x =10 6o the limiting process.

a. fllx)=—4x+8
b. flx)=-2x+8
c. f{x)=—4x+8x—10

d flix)=-2x-8
e. flx)=—4x—%8
ANSWER: a

6. Find the derivative of the following function using the limiting process.

¥i (:c)=—5x2 —4x
a. flx)=-3
b. fl(x)=-5%—4
c. fllx)==10x+4
d. f'x)=—10x
e. flx)=—10x—4
ANSWER: e

7. Find the derivative of the following function using the limiting process.

Flx)=5x"—3x-4

a. f'(x)=15x"+6x

b. f'(x)=10x?—6x

c. f'x)=15%x2—6x—4

d. f'(x)=10x%+6x

e. f'(x)=15x"—6x
ANSWER: e

8. Find the derivative of the following function using the limiting process.

7
f6)=—=

a. ] — _'II|

=T
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Name: Class: Date:

Section 2.1

b. F)= - (xj:-]:
A (xj?]:-
) AZh (x+7)°
d
e\f&ﬂ=-—(x_TF
ANSWER: ¢

9. Find the derivative of the following function using the limiting process.

1
FE)=—
X
2
Yre==
2
® fw=—=
X
2z
© fo==
X
3
S rm=-=
>
S =
>
ANSWER: e

10. Find the derivative of the function /&) = v/ 5x +6 using the limiting process.

5
f )= 24 5x+6
P re = =
2y 5x+6
f(‘(:)_ _L
+/53x+6
d. )= %Jﬁxm
S =

+f Jx+6
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Section 2.1

ANSWER: a

11. Find the derivative of the function /) = 'uf!? by the limit process.

Y )=
b.

fix)= -
“fl)=
¢ )= -

Y=

ANSWER: d

12. Find an equation of the tangent line to the graph of the function fx)

L e S S

ANSWER:

13. Find an equation of the tangent line to the graph of the function fx)=yx-7 at the point (23, 4].

= == =

a. X
Y=
b. X
Y=
c._l__i
- 3
d._l__i
- 4
e.  _ *
Y=g
ANSWER: b
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14. Find an equation of the line that is tangent to the graph of the function J(x)=6x" 3pq parallel to the line
ty+7= D'
I +y+6=0

a

b ldx—y+7=0

c. l2x—y+6=0

d1x+y+7=0

e lax+y+7=0
ANSWER: a

15. Find an equation of the line that is tangent to the graph of f and parallel to the given line.

Fl)=52 15x—y+2=0

a, ¥V=—"1ax+10

b. ¥ = —5x+10

c. V=155 gy =1%x+3

d y=-—15x—10

e. ¥y=1x-10  q¥y=1%x+10
ANSWER: e

11
16. Find an equation of the line that is tangent to the graph of the function )= ﬁ and parallel to the line

1x+2y—12=0

a 1lx+y+33=0
b.6x+y—12=0
c.Bx+2y+6=0
d1lx+2y—33=0
e 1lx+2y—22=10

ANSWER: d

17. The graph of the function f'is given below. Select the graph of f
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- } } L
-3 1 2 3
X
_'1i
a b.
- 34 - 34
2+ 2+
f
14 14
- } } } } } - } } } } }
-3 -2 -1 1 2 3 -3 -2 -1 1 2 3
X X
14 4+
24 2
f
¥ ¥
c d.
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= 34 = 34
f
- 2+
f
1+ 1+
- f f } f { - f f } f {
-3 -2 -1 1 2 3 -3 -2 -1 1 2 3
X X
14 44
P 24
¥ ¥
e.
=1 4
- : : :
-3 1 2 3
X
ANSWER: a
18. Identify the graph which has the following characteristics.
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Section 2.1
foy=-2
flix)=-2.— = <x< o
Graph 2
N 124
g 1
4 1
: g -« : / : e
4 -4 2 4
X el X
-3+
12 ¥
Graph 4
. 124
E 4
4 4
f L - f
2 4 -4 2
X
a. Graph 1
b. Graph 2
c. Graph 3
d. Graph 4
e. none of the above
ANSWER: d
_ 3 _
19. Use the alternative form of the derivative to find the derivative of the function J/ ) =X at ¥ =4
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a. f['(4)=45
b. £'(4) =768
c. f'(4)=9
d. f'i4)=236
e. fl(4)=48
ANSWER: e
3
20. Use the alternative form of the derivative to find the derivative of the function & ®) = F at* =3
a. ] _ i
b 2
Cooprpmn 2
d oo 2
S(3)= 3
e .. 20
S3)= 243
ANSWER: b

2

X
21. Describe the x-values at which the graph of the function flx)= 22 given below is differentiable.

-

4 4

a4
- f f e
& -4 4 &
X
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Section 2.1

a. fx] is differentiable at * = 2

=+

Eea

b. f(¥) is differentiable everywhere except at *
c. S () is differentiable everywhere except at ¥ = 7.
d. fx) is differentiable on the interval (=2. 1].
e. /() ig differentiable on the interval (2 22

ANSWER: b
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Section 2.2

1. Find the derivative of the function.

Flx)=x
a. f'x)= 8x®
b f'(x)=T7x’
c. f'(x)=8x*
d. f'ix)=7x°
e. fllx)= 8x’
ANSWER: e

2. Find the derivative of the function.

1
f6)=—
"=
> ry= -5
i
Te=
6
tre=-=
)= -
-
ANSWER: d

3. Use the rules of differentiation to find the derivative of the function £ (x)=x"+ 6x*"

a. g'(x)=5x*+2x
b. ¢'(x)=x"+6x

c. g'x)=Sx*+12x
d. g'(e)=5x% +12¢°
e. g'(x)=x"+6x*

ANSWER: ¢

_ 3 _ a2
4. Find the derivative of the function flx)=—2x"—3x 3.

Copyright Cengage Learning. Powered by Cognero. Page 1



Name: Class: Date:

Section 2.2
a. f'(x)=—4x—3x?
b. f'(x)=—4x?-3x
c. fix)=-2?-3x"—3
d. f'(x)=—6x"—6x—3
e. f'(x)=—6xT—6x
ANSWER: e

5. Find the derivative of the function /) = 6x"—6cosx

a. f'(x)= 6x+6sinx

b. f'(x}= 12x +6sinx
c. f(x)=12x +6cosx
d. f'(x)= 12x —6sinx
e. f'ix)= 12x —6cosx

ANSWER: b

6. Use the rules of differentiation to find the derivative of the function & — T+5 SHLY
a. V' =7+ 3cosx
b. ¥' =7+ cos(5x)

¥'=3cosx

e

o

. ¥'=Tcos(5x)
e. V' = cos(5x)

ANSWER: ¢

_ a3 -
7. Find the derivative of the function flx)=Tx"+3 smx

a. f'(x)=21xT—3cosx
b. f'(x)= 14x"+3cosx
c. f'(x)=Tx*+3cosx
d. £'(x)= Tx*—3cosx
e. f'(x)=21x2+3cosx

ANSWER: e

8. Find the slope of the graph of the function at the given value.
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Class:

Date:

Section 2.2

3
ftx):?whenx:T

b )= e
> f=5
7)==
‘rm=5
AGEEE
ANSWER: e

9. Find the slope of the graph of the function at the given value.

f(:cj=4x2+;izwhenx=i
& risy— 5.016
125
b sy 5,016
125
123

d. ... 4984
f'6)= 15
e . 249
&)= 33

ANSWER: d

10. Find the slope of the graph of the function at the given value.

- 4]
flx)=—3x"+8x—

x2 when * =2
A oy 2,738
715)= "5z
b. 2738
F15)= -3
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Name: Class:

Date:

Section 2.2

Co mrin 2738
f'6)= =53
d ... 27%
S G5)= 152
e 2,738
S G5)= 2
ANSWER: d

— LR —
11. Find the slope of the graph of the function f)= x[Sx t j] at* =3,

a. ['(3)=329
b. f'(3)=324
c. f'(3)=186
d. f'(3)=339
e. f'(3)=248
ANSWER: a

12. Find the slope of the graph of the function at the given value.

flx)=-3"—7x* at X =73

a. f'(5)=—295

b. £'(5)=—155

c. f'(3)=63

d. £'(5)=—1195

e. £(5)=125
ANSWER: a

13. Find the slope of the graph of the function f)=[-4x—5) jx=5

a. ['(x)=-30

b. f'(x)}= 100

c. f'(x)=-31,250

d. f'(x)=120

e. fl(x)=200
ANSWER: e

14. Find the slope of the graph of the function at the given value.
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16. Find the derivative of the function flx)=

a.
flo)=—
5x °
b. 2
fxy=— - — Ssinx
N >
fix)=
5x 5
d. 2
Sflx)y=— — 5sinx
5x?
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Section 2.2
fO)==5(-4x+9F x=5
a. fl(5)=—440
b. f'(5)=-1160
c. fl5)y==-22
d. f'(3)=110
e. fl(5)=288
ANSWER: a
1 -
_ xX-— 22
15. Find the derivative of the function flx)= 2
a o 10
fle)=1+—
"
b. . 10
Sx)y=1-——
"
.
C. <
fe=1+ =
3
3
f (x)=1-—
-
3
=1+
X’
ANSWER: a
2
+icoa‘c.
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Name: Class: Date:

Section 2.2

a4

L

c.
Flx)= — ——+Ssinx

5y 0

ANSWER: b

17. Determine all values of x, (if any), at which the graph of the function has a horizontal tangent.

y)=x*+15x°+9

a.x=0

b x=-10

c. Xx=0,q¥=-10

d.x=0,,qx=10

e. The graph has no horizontal tangents.
ANSWER: c

18. Determine all values of x, (if any), at which the graph of the function has a horizontal tangent.

yx)=x*—108x +8

a. x=3

b.x=0,,4x=-3

. X=0,4x=3

4x=0

e. The graph has no horizontal tangents.
ANSWER: a

19. Determine all values of x, (if any), at which the graph of the function has a horizontal tangent.

9
yI=—5
a‘ .-‘ngand.r:—l
b.Xx=9
C. f‘C=9and,‘C=2
dx=2

e. The graph has no horizontal tangents.
ANSWER: e

20. Suppose the position function for a free-falling object on a certain planet is given by s(t) = =1yt +55 A silver

coin is dropped from the top of a building that is 1,360 feet tall. Determine the velocity function for the coin.

a. v(r) = — 11 + 1,360
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Name: Class: Date:

Section 2.2
b.v(r) = —55¢*

c. v(f) = — 55t + 1,360

dvi=—11*
e.v(f)= —35f°
ANSWER: b

21. Suppose the position function for a free-falling object on a certain planet is given by = ()= —12"Fvts 0. A silver
coin is dropped from the top of a building that is 1,366 feet tall. Determine the average velocity of the coin over the time

interval [2. 3].

. —64 ft/sec
. 36 ft/sec

. 60 ft/sec
.—60 ft/sec
. =36 ft/sec
ANSWER: d

o o0 6 o e

22. Suppose the position function for a free-falling object on a certain planet is given by s =yt 0. A silver

coin is dropped from the top of a building that is 1,372 feet tall. Find the instantaneous velocity of the coin when © = -

a. —44 ft/sec
b. =31 ft/sec
c. —20 ft/sec
d. —66 ft/sec
e. 22 ft/sec
ANSWER: a

23. Suppose the position function for a free-falling object on a certain planet is given by = ()= —15" +vrts 0. A silver

coin is dropped from the top of a building that is 1,362 feet tall. Find the time required for the coin to reach ground level.
Round your answer to the three decimal places.

a. 2.307 sec
b. 9.226 sec
c. 9.529 sec
d. 2.460 sec
e. 8.989 sec
ANSWER: c
24. Suppose the position function for a free-falling object on a certain planet is given by = (0) = =136+ vt +55 A gilver

coin is dropped from the top of a building that is 1,364 feet tall. Find velocity of the coin at impact. Round your answer to
the three decimal places.
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Section 2.2

a. -276.377 ft/sec
b. -133.162 ft/sec
c. -110.797 ft/sec
d. -266.323 ft/sec
e. —247.323 ft/sec
ANSWER: d

25. A ball is thrown straight down from the top of a 200-ft building with an initial velocity of —18 ft per second. The
position function is * ()= — 16"+ vt +50 What is the velocity of the ball after 4 seconds?

a. The velocity after 4 seconds is —82 ft per second.

b. The velocity after 4 seconds is —110 ft per second.

c. The velocity after 4 seconds is —146 ft per second.

d. The velocity after 4 seconds is —46 ft per second.

e. The velocity after 4 seconds is —292 ft per second.
ANSWER: ¢

26. A projectile is shot upwards from the surface of the earth with an initial velocity of 126 meters per second. The

position function is s(=—4.9r tvts,

What is its velocity after 8 seconds? Round your answer to one decimal place.

a. The velocity after 8 seconds is 212.8 meters per second.
b. The velocity after 8 seconds is —165.2 meters per second.
c. The velocity after 8 seconds is 47.6 meters per second.

d. The velocity after 8 seconds is 86.8 meters per second.

e. The velocity after 8 seconds is —204.4 meters per second.
ANSWER: ¢

— .2
27. The volume of a cube with sides of length s is given by V=57 Find the rate of change of volume with respect to

=13

s when centimeters.

a. 6,591 cm”
b.2,197 cm?
C. 169 cm?
d. 507 cm?

€. 338 cm?
ANSWER: d
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Name: Class: Date:

Section 2.3

— |+ — = 3
1. Find the derivative of the algebraic function Hx)= [:c - ]('c +3 ]

a. H'(s)= 9x® +18¢7 +15x7
b. H'(s) = 9x°+ 15x" + 18x7
c. H'(s)=9x%—18x"—13x°
d. H'(s)=9x® + 18" —15x?
e. H'(s)= 9x® +15x% —3x?

ANSWER: d

2. Use the Product Rule to differentiate & ) = 'U"r}_[i - ]

a. ER 5 .0
Fiy=sr2+

b. 3
fory= =57 -

[

1

fey=srt -2
rl=35r < —
2
d. % 5—p7
r)= —5r~ +
f'(r) N
© fym -5t 22
rlj=—5r° +
2,/r
ANSWER: d

3. Use the Product Rule to differentiate f)= FSCOSE.
a. f'(t)= —5ttsinz
b. f'(f)= —tcost +51*sint
c. f'(fy= —t sint — 5r*cost
d o= — sint + 5¢*cost
e. f'(t)=rt’sint + 5t*cost
ANSWER: d

4. Use the Product Rule to differentiate.
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Section 2.3

Fflxy= xYcosx

a. f'ix)= —x *sinx +4x cosr
b. flx)=4x" *cosc —x Hsinx

c. f'(x)=x"*sinx —4x cosx

d. f'(x)= —x*sinx —4x cosx
e. f'(x)= —x *sinx + 4x sinx
ANSWER: d
5. Use the Product Rule to differentiate fv)=v 51111»

a. f'(v)=v"*cosv —4v’siny
b. f'(v)= —v *cosv +4v siny
c. f'(v)= —v Ycosw —4v sinv
d. f'(v)=v"*cosv +4v 7 sinv
e. f'(v)=v"*cosy —4v sinyv
ANSWER: e
s

6. Use the Quotient Rule to differentiate the function /()= Ky

i

a. [ 1+41»]
fo)=-———"""
v +2)
b. 2(—2—47
Fipy= 222205
[v*+2)
c. 2(2+5v7)
Fo)= =T
v +2)
f(lr)— [’7' +41»2]
[v3+2]
[’?'+61» ]
Rk 2
ANSWER: a
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3+x

x“+2-

7. Use the Quotient Rule to differentiate the function - )=
a [1 +ox— :c:']
fe)=———7—
[x2+2)
b. . [2 —6x — x:']
fx)=——T——7
[x2+2)
c. Py = [2 —13:(: —;:*']
(x2+2)
d. — By — -
PR el
[x2+2)
e [2—6x +x2)
f)=——7—
[x2+2)
ANSWER: b
sinu
8. Use the Quotient Rule to differentiate the function flu)= w410

a [1D+ u:']msu +2usinu
£i()= =
[u*’+ ID]‘
b. [1D+ u:']cc:su — 2usinu
)= =
(u*+ ID]
c. )= (10+ u]tiusu —fusinu
[u*+ ID]
d. | [ID—u:]CDsu —2usinu
)= S
[u*+ ID]
C [1D+ uz]cosu—zu sinu
A TS
ANSWER: b

9. Use the Quotient Rule to differentiate the following function Fv)
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Date:
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" )= 1;

© fic)=5x

=1

© filc)= -
ANSWER: ¢

10. Find the derivative of the algebraic function flv)= 1"[2 v +8

a. 112—32v 4 2v?
f'lv)= 5
(v+8)

b. 112+32v +2v7
flv)= 5
(v+8)

c. . 112+6v + 27
fliv)= 5
(v+8)°

d | 112—32y —2v?
f'lv)= 5
(v+8)

© )= 112+ 32y —2v?
sv= (v+8)

ANSWER: b

11. Find the derivative of the function

ANSWER: a

12. Find the derivative of the function.
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Name: Class:

Date:

Section 2.3
flv) = 6vsinv + 4cosv

f'lv) = 6vsinv — 2cosv

f'lv) = 6vcosy + 2sinv

F'lv) = Bvsiny — 6eosy

F'lv)= —6vsinv + 2cosy

F'lv) = 6vcosy + 4sinv
ANSWER: b

13. Find the derivative of the trigonometric function Flr)

) =t*sec’t + 4 tane

Sl

F'f)=rtsec?t +3ranr
F'(¢)=4Mant — £ sect
£

t)=r'sec’t — 4’ tant
e. f’(r]=r4secr+4r3t:mr
ANSWER: a

14. Find the derivative of the function.

Flx)=—4x*sinx + 5x°cosx

a. f'(x) = [~16x3 — 533 Jsinx + [~4x* + 20x7)cosr

b. £'(x) = [-16x% — 533 )sinx + [—4x* + 40x " Jcost

¢ f'(x)= —[-16v — 5x8sine + (¢ + 4007 Jeosy

d. £'(x) = [~4x* — 40x7)sinx + [-16x% — 5x%)cosr

e f'(x)=-16x — 5x®)sinx — [-4x* + 40x7)cos
ANSWER: b

15. Find an equation of the tangent line to the graph of f at the given point.

f5)=(s=3)s*=4] 2. 0)

a V=—205+40
b. ¥ =20+ 40s
c. ¥=20s+ 40

Copyright Cengage Learning. Powered by Cognero.
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Name:

Section 2.3
d y=40s+ 20
e. ¥ =205 —40
ANSWER: c

16. Determine all values of x, (if any), at which the graph of the function has a horizontal tangent.

3x

y)=——
(x—3)
a. ,'ngand..‘(.'= -5
b.x= =3
c.X="3,4x=5
dx=3

e. The graph has no horizontal tangents.
ANSWER: b

17. The length of a rectangle is 3M+3

a. dd 15+200)

dr =rilariu square inches/second
b dd 5 .

Fr {15+ 151) square inches/second
C. dA I ~

Fr r(15+201) square inches/second
d. dd .

Fr r(10+20z) square inches/second
e PRorts)

de ~ "\ square inches/second

ANSWER: c

and its height is T, where 7 is time in seconds and the dimensions are in inches.
Find the rate of change of the area, 4, with respect to time.

| &
18. The radius of a right circular cylinder is HF0 andits height is T, where ¢ is time in seconds and the dimensions are

in inches. Find the rate of change of the volume of the cylinder, ¥, with respect to time.

a. dV 5

ar I (36+ 24¢) cubic inches per second
b. dV 5 n

i (36+28¢) cubic inches per second
c. d¥ 4

i (36+28¢) cubic inches per second

Copyright Cengage Learning. Powered by Cognero.
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Section 2.3
a4dv _
dr (6 + 281) cubic inches per second
e. dV
dr m°(36+281) cubic inches per second
ANSWER: b
19. The ordering and transportation cost C for the components used in manufacturing a product is
420 x
&= IDG[ 2 + 450 l X 2 1 \yhere C is measured in thousands of dollars and x is the order size in hundreds. Find the

. 7 .
rate of change of C with respect to x for * 20 Round your answer to two decimal places.

a. —10.48 thousand dollars per hundred

b. 11.52 thousand dollars per hundred

c. 5.27 thousand dollars per hundred

d. —9.48 thousand dollars per hundred

e. —14.63 thousand dollars per hundred
ANSWER: d

20. A population of 510 bacteria is introduced into a culture and grows in number according to the equation

8t
Plt)=5 10(1 +—
46

2 ], where ¢ is measured in hours. Find the rate at which the population is growing when (=3

+1
Round your answer to two decimal places.

a. 484.2 bacteria per hour

b. 83.27 bacteria per hour

c. 74.18 bacteria per hour

d. 49.9 bacteria per hour

e. 73.07 bacteria per hour
ANSWER: d

21. When satellites observe Earth, they can scan only part of Earth's surface. Some satellites have sensors that can
g

measure the angle ~ shown in the figure. Let / represent the satellite's distance from Earth's surface and let » represent

Earth's radius. Find the rate at which % is changing with respect to o when 6 =60 (Assume " = 3.563 miles.) Round
your answer to the nearest unit.
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a. —2,642 mi/radian
b. —4,576 mi/radian
c¢. 4,576 mi/radian
d. -7,926 mi/radian
e. 2,642 mi/radian

ANSWER: a
>
— 4p 3
22. Find the second derivative of the function flx)=4x .
-7
a " 40 —
fe)=—x?
b. s =L
S =g °
-1
c 40 —
fllx)=—4x ?
d —40 -
fllx)=——x
e =1
Fx)=4x ?
ANSWER: c
3P +6r—3
23. Find the second derivative of the function & (1) = P
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fls)=-=
3
b. 6
fls)=—=
K
c t+6
fls)=——3
K
d. 3
flls)=—=
K
]
T M) = -3
2
ANSWER: a
24. Find the second derivative of the function /(1) =7'5¢€,
a. £"(z)= fsect| 20+ rsec’t + 10rtans + tan’t
b. £"(¢)= fsect(20+ *sec’t + 10rtanr + tan’t]
C. fMe)=r secr[ 0+ rzseczr+irtanr+r2ta.n:'r]
d. £"(z) = Fsect(20+ Fsect + 10tant + tant
c. fMe)=1r secr[ 0+ r:seczr+10rtanir+rta.n:'r]

ANSWER: b

25. Given the derivative below find the requested higher-order derivative.

Fr)=8x3 fM)

a )= 555 r%
b AT 12152 r%
c. TV = 111; r_\—l
¢ F)(x) = 5—'(.';
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c. 112 =
fﬂ“j(x]z — ok ¥~
ANSWER: c

26. Suppose that an automobile's velocity starting from rest is vit)=

Find the acceleration at 5 seconds. Round your answer to one decimal place.

a. 33 fy/sec’
b.2.6 ft/sec’
C. 0.9 f/sec?
d. 0.7 fi/sec?

€. 13.1 fi/sec’
ANSWER: b
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A= (w3 *
1. Find the derivative of the algebraic function flv)= [1' +4] .

-

- filv)= 47

3

(v +4)

b. £y)= 31::'[1:3 +—1]3

3

¢ f(v)=12v?v +4J
d. fi(y)= 1204 +4f

e f'(v)= 123w +4)
ANSWER: ¢

2. Find the derivative of the function.

()= (1+77)

a f'(¢) = 24501474

b. #1:)= 2452‘4[1 +7"z*f”]Ii

3. Find the derivative of the function.

4

flt)=(4+31)
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d. 12 =
flit)=—(4+31)*

-3

€. —
Fl)=3(4+31)"7

ANSWER: a
4. Find the derivative of the function.

Flx)=x52+ _.-":c]'q

a. f'(x)=x52+7x)(12+91x)

b. flix)=x(2+7x)f (124 91x)

c. fllx)=7xf(2+7x)%(12+91x)

d. f'lx)=x(2+7x)(12+91x)

e fllx)=x(2+7x)° (124 7x)
ANSWER: b

5. Find the derivative of the function.

flx)=x%/5—7x

a. v (5—91x)
flix)=
24 5—Tx
b. | v (60— 7x)
fllx)=
24 5—Tx
c 1”60+ 91x)
Fle)=
24f5—Tx
d | (5 + Tx)
flx)=
24 5—Tx
. v (60— 91x)
Filx)= 2
24 5—Tx
ANSWER: e

6. Find the derivative of the function.
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e

a. . 3[s—ex+x) ( 34y
glx)= [5+x2) 5442

b )= 3[3—6:c+:c:']|[3+'c]:'
o (5+x2)*

c. 3[:1 +6x—x3](3+'c]:'
)= (5+x2)

d 3[5 —6x —x2)(3 +x)*
glx)= (5427

e 3(5 —6x —x?)(3 +x)
g (542

ANSWER: e

7. Find the derivative of the function

= —16sin(2x)

[¢]
bt
Il

d. ¥' =16 cos(2x)
e. V' =—16 cos(2x)

ANSWER: ¢

8. Find the derivative of the function +

a. ¥' =16 sin(2x)

b. 3" =16 cos2x)

c. ¥'=—8sin(2x)
d. y'=—16cos(2x]
e. ¥' =18 cos(2x)

ANSWER: b

9. Find the derivative of the function.

y= ccs(—’l:cd' +2]

;

=8 cos(2x)

= 8 sin(2x)

Copyright Cengage Learning. Powered by Cognero.

Page 3



Name: Class:

Date:

Section 2.4

a. 3" = 16¢* cos (4x*+2]

b. 3" =16 sin [4x* +2)

c. y'= —16x" sin [4x*+2)

d. 3'= —16sin [4x*+2)

e 3'= —4sin [4x*+2]
ANSWER: ¢

10. Find the derivative of the function.

3 -
fl8)= 7sin*' ig

B 18 sin 38 cos 38

£(6)= :
b. ., 18 cos 38
fie)=—2
o 18 sin 38 cos 38
“ )= >
d. ., 3 sin 38 cos 38
fi6)= -2
o 18 sin 38
Y rE)= ———
ANSWER: c

11. Find the derivative of the function.

4

)
y= _sec x
5

a. 8

J-"=—?sec‘:¢ta.nx
b. ,_8 )
l:l."=?SEC",‘CtE|11",'C
c. ,_ 8

YV = _—secxfanx
. 5

d ,_8& 4
_:I."=?SEC",‘CIEII,‘C
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C. 4 7
¥ = ?SEC* Xxanx

ANSWER: d

12. Find the derivative of the function.

7

Flt)=2 sec(5m—1)

ANSWER: ¢

— —
13. Evaluate the derivative of the function ¥ = V3% 3% ¢ the point * = 3,

a
327
y'(3)= ]
(252)2
b.
327
y'(3)= N
4(252) 2
“ 327
2(252) 2
d.
, 327
y(3)= <
22(252)
€
327
y'(3)= .
4(252)*
ANSWER: ¢

14. Evaluate the derivative of the function at the given point.

e s

r—1-
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ANSWER: b

15. Evaluate the derivative of the function

" fi(5)= o3
" 1s)= 5?:’:
© P5)= o
4 fis)= o2
T r6)=- 52?35
ANSWER: e

16. Evaluate the derivative of the function

G
> f2)= - o
© =5
)= -2
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€ gy
f{“]_ 37

ANSWER: e

17. Find an equation to the tangent line for the graph of fat the given point.

fl)=[2x° +3]:', (1. 100)

a, ¥ =200x+ 100
b. ¥ = 100x+100
c. ¥y=100x—100
d. ¥y =200x—100
e. ¥=-200x—100
ANSWER: d

The coefficients below are given to two decimal places.

17.35027x—20.953.14
—17.35027x—20.5953.14
5,361.53x—20.953.14
17.350.27x+20.953.14
5,361.53x+ 20.953.14
ANSWER: a

a. v
b. ¥
c. ¥
d ¥
e. ¥

19. Find the second derivative of the function.

fle)=[3x"+6)

a. " =90r3(6+3x)24+90x7)
b. £ = 90x*(6+3x°)* {24+ 87x
c. f"=om(6+3x* 24 +87x
d. £ =g0¢(6+3x 24+ 90x
e " =90r(6+3x° [ (24— 87x

ANSWER: b
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_ 4
20. Find the second derivative of the function /)= Smtzx ]

a. f"(x)=8x" cus[ + 8x° smEE ]

‘)
b. f"(x)=8x" ccs[ ] 64x Sln[ ‘64]
¢ Mx)=32x" cc:s[ -cJ']—ﬁ—’l:cE sin[l'cJ']
d. £"(x) = 24x2 mg[ -cJ']+6-1:c'S sin[l‘cﬂ

€. f”L ]— '3_11(_- cgg[ ‘Cﬂ-ﬁ—t‘n’ﬁ Siﬂ[l‘t’;}]

ANSWER: e
21. The displacement from equilibrium of an object in harmonic motion on the end of a spring is
1 1 .
Y=g cos 24— sin 18 where y is measured in feet and  is the time in seconds. Determine the position of

iy
the object when Y = 75 . Round your answer to two decimal places.

a. 4.76 feet
b. 0.90 feet
c. 9.70 feet
d. 0.53 feet
e. 0.18 feet
ANSWER: e

22. The displacement from equilibrium of an object in harmonic motion on the end of a spring is
1 1

Y= 7 cos 20— s 6 where y is measured in feet and 7 is the time in seconds. Determine the velocity of the

i
object when ' = g . Round your answer to two decimal places.

a. 8.46 ft/sec
b. 3.74 ft/sec
c. 6.46 ft/sec
d. 2.46 ft/sec
e. 3.87 ft/sec
ANSWER: ¢

§=10.9 cos &

23. Suppose a 15-centimeter pendulum moves according to the equation , where B is the angular

displacement from the vertical in radians and ¢ is the time in seconds. Determine the rate of change of % when

=13 seconds. Round your answer to four decimal places.
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a. 2.3157 radians per second

b. 3.4308 radians per second

c. 0.2895 radians per second

d. 3.0252 radians per second

e. 2.573 radians per second
ANSWER: a

24. A buoy oscillates in simple harmonic motion ¥ =1 €5 @7 a5 wayes move past it. The buoy moves a total of
2.5 feet (vertically) between its low point and its high point. It returns to its high point every 8 seconds. Write

an equation describing the motion of the buoy if it is at its high point at t=0

T
a. — K -
¥y =25 cos 1
b. ¥y =125cos47m

ir
€ y=125c0s 1

8
Ay 195 cos g
h! 25 cos
e. y=253cos8m

ANSWER: d

25. A buoy oscillates in simple harmonic motion ¥ =¥ €95 &7 45 waves move past it. The buoy moves a total of
16.5 feet (vertically) between its low point and its high point. It returns to its high point every 10 seconds.
Determine the velocity of the buoy as a function of z.

25T sin ir
(= ID

=
I

\ i
v =8.25T sn ?r
~ \ T
C.y=—_1635m sin 5!
d .. — z R
v =—LG5T sin ¢
10

. om
€ v=1685Tsmn —t

ANSWER: ¢
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dy
1. Find ¢y by implicit differentiation.

2

x*t+y =15

a. dy  x
dx ¥
b. v  x
dr ~ 3
c d:_l.- _ J.‘
dr  x
d d¢ 3
dr ~  x
e. &y  x
dr 12
ANSWER: b
dy

2. Find 3y by implicit differentiation.

§ 3
x4yt =25
a. ==
dy 28
dx 3
15y 7
b. =L
dy 45
dx 3
28y
c. =L
dy 15x
dr 3
56y 3
d. =L
dy 15!
dxy 3
28y
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e- T
d_'l . 15y !
dr 3
28y 3
ANSWER: e

dy
3. Find 4y by implicit differentiation.

x:+2x+11x:1-'—3-':' =1é

a. dy 2x—2+11y

& T -1

b. dy x+2+11y

A& T -1y
c. dy _xt2+1ly
dx _:l_l].'(.'

d. dy x+2+11y
dx 2y —11x

e. dy  Ix+2-1ly
v 2y—1lx
ANSWER: d
dy i
4. Find gy by implicit differentiation given that “*¥ = 4
a. dy 4y
dc x
b. dy _
W
c. dv i
&
d dv
dx =40
e. v ¥
dx x
ANSWER: e
dy

5.Find gy by implicit differentiation.
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x3'+?x+3:q1r—3-'5=25

a. dy i+ T+ 3y

dx 53-‘4 —3x

b. dy 3xl+7— 3y
dx 5;-‘4— 3x

c. dy 3xt+7+3y

d dy 37 +7+3y
dx Syt —3x

e dy  2xP+7+43y
dx 534 —3x

ANSWER: d

dy
6. Find 4y by implicit differentiation.

x3+9x+xg'1-'—;l-: =4

a. dy 3x?+9+9x%y
dr 738 =57

b dy  3xT+9+9y
dx 6% — 9x

c. dy 3xi+9+9xdy
de 6y¢ —x?

d. dy B 3x2+9+x93-'
CL‘C - ?1:6—__1(_';

e. dy 3xt—9+9x%y

E - ?:_l'ﬁ —_ __1(_';
ANSWER: a

dy
7.Find 4y by implicit differentiation.

siny +2cos(6y) =4

Copyright Cengage Learning. Powered by Cognero.

Page 3



Name: Class:

Date:

Section 2.5

a. dy CosY
dx  12cos(6y)
b. dy Cosx

A 12sim(6y)

c. dy Ccosx

dr fsin(6y)

d. d_1 _ cosx
dx  12siny
e. d_1 __ cosx
dx  12sin(6y)
ANSWER: b
dy

8. Evaluate gy for the equation ¥ =20

& % =4.00
b. % = 100.00
© % =_0.20
d % = _100.00
© % =_5.00
ANSWER: ¢
dy L

9. Find {4y by implicit differentiation given that . .

a. dy

e

b dy _ ¥
de Y x

c. dy ¥

— — & =

- Y x

Copyright Cengage Learning. Powered by Cognero.

at the given point =5, =1 Round your answer to two decimal places.

Page 4



Name: Class: Date:

Section 2.5

d. dy

w Y
e A _ X
dx ¥
ANSWER: c
dv i 2
) 4y

10. Evaluate Efor the equation * =3 atthe given point (8. 1) Round your answer to two decimal places.

a. dv
. =400
b. dy
LA
. 2.00
c. v _
i =050
d dv  _
i =030
e. dy
—_— =_7s
i 023
ANSWER: ¢
dy

tan(11lx +y) =

11. Find E by implicit differentiation given that 1Ix Use the original equation to simplify your answer.

a. dy 1.331x

AT 24
b. dv 11x?

dr 1212 —1
c. dy 11x?

dr 121l
d dy 13317

dx 12162 41
e. dy  1Ix?

dr xI—1

ANSWER: d
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dy

12. Evaluate gy for the equation tan(13x +6y) = 6x

at the given point (0.0) Round your answer to two decimal
places.

a. dy
dx

b. dy
dx

c. &y
dx

d. dy
dx

e. dy
dx
ANSWER: d

(10—xp?=x

3 - -
13. Find the slope of the tangent line at the given point (5. 3). Round your answer to two decimal places.

a. 0.67

b. 2.00

c. 1.00

d. 1.67

e. 3.00
ANSWER: b

14. Find an equation of the tangent line to the graph of the function (r=8)" =100 =6} 5 e point (9.60. 2.00)
The coefficients below are given to two decimal places.

4 v =-083x+10.00
b ¥ =4.17r+3800
. ¥ =4.17x—3800
4 ¥ =-0.83x+38.00
e. ¥ = 0.83x+10.00

ANSWER: a

15. Find an equation of the tangent line to the graph of the function given below at the given point.

(The coefficients below are given to two decimal places.)
a. ¥y =655 +8.355
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b. ¥ = 1.55x +8.55
o ¥=155—355
4 ¥ =-155x—355
o V=655 —855
ANSWER: ¢

16. Use implicit differentiation to find an equation of the tangent line to the ellipse 2

a. ¥y= —Tx+15
b.¥y=—2x+13
c. ¥y=—6x+13
dy=—8x+15
e, ¥y=—12x+13
ANSWER: b
d’y )

~ ~

x* ¥

17.Find "4 2" in terms of x and y given that X7+ 737 =8 Use the original equation to simplify your answer.

a. Y= — 8 .
49
b. "= —gy*
c. y'= -4y’
d. y" = —343°
e 8
SR
ANSWER: a
d*y

18. Find Ay in terms of x and y.

2 2

xTty =3
a 2_] _[ X 2
dx~ ¥
b.dy 3
dx? ¥

Copyright Cengage Learning. Powered by Cognero.

+ 2 =1 (11D

Page 7



Name: Class: Date:

Section 2.5

-

C. x<
2 —+y
dy yoo

ANSWER: e

~

d=y

19. Find dx»: in terms of x and y given that Sy =x— 8y,

ANSWER: a

dy
20. Find dyl in terms of x and y.

6—0xy =5x— 5y

a. dy  12(6v—73)
dx* (5 —6x)*
b &y 12(6+35y)

dx* (5 +6x)°
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c. d%y —732
dx* - (5+6x)
d. &y 12(6v+53)
& (5 —6x)°
e. &y  12(6v+3)
dx= - (5 +6x)*
ANSWER: d

21. Find the points at which the graph of the equation has a vertical or horizontal tangent line.

i+ T +4 +3 =0

a. There is a vertical tangent at & — ~3 but no horizontal tangents.
b. There is a horizontal tangent at * — ~1 and a vertical tangent at & —
C. There is a horizontal tangent at * — ~L but no vertical tangents.

d. There is a horizontal tangent at * — —~ and a vertical tangent at + — —*.

e. There are no horizontal or vertical tangent lines.

ANSWER:

b
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dy X
1. Assume that x and y are both differentiable functions of . Find ~§; when * — 16 and dr ? for the equation

y=V,

a. &y _ 9
dt 8
b dv
I TE
c. &v _ 8
ar 9
. & _ 5
dt 8
e. dv _
T
ANSWER: a

dx dy
2. Assume that x and y are both differentiable functions of z. Find "g; when * — 1 and dr —for the equation

a. dx
& =356
b. dx
PP
C. dx _ 44
e &
d. dx _
dt %
e. dx
PP
ANSWER: d
1 dr dy
3. A point is moving along the graph of the function ¥ — 632+ 4 such that q; — 4 centimeters per second. Find g7
when ¥ = 3.
a. dy 72
dt 29
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b. dv _ 36
dr 841
c &r %
dr 841
d. &y _ %
dr 841
e. dv 36
dr 841
ANSWER: e

. dx
4. A point is moving along the graph of the function + — 5 (2x) such that dar 9 centimeters per second. Find

dy o
“dr when* T 7.

7
b. dv 2
Tj;l:lgcus[—
o dy [zzrr
—— =2cos
dt 7
d &
%=18c05[—l
e dv 187
i —IECDS[ ? l
ANSWER: b

5. The radius, r, of a circle is decreasing at a rate of 4 centimeters per minute.

Find the rate of change of area, 4, when the radius is 4.

a.

dt =187 2 /min
b dd

dt =187 2 min
. dd

dt =327 v /min
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d' E — 27
dr 32T cm?/min
e. dd
dr —107 12 /min
ANSWER: ¢

6. The radius r of a sphere is increasing at a rate of 8 inches per minute. Find the rate of change of the volume when " = 6

inches.

a. dF

PP 1440 in3/min
b. dV  _

dr _j?ﬁnin3/min
. v _

dr 1L15Im in®/min
d dF _ 1

dr 376 7T in3/min
e. dF _ 1

dr 1,152 in3/min

ANSWER: c

7. A spherical balloon is inflated with gas at the rate of 300 cubic centimeters per minute. How fast is the radius of the
balloon increasing at the instant the radius is 70 centimeters?

a. dr _ 3

dr 9§ 7 cm/min
b, dr 1

dr 9§ 7 cm/min
c & _ 3

dt 19§77 cm/min
d. dr

FTEE P87 Cm/min
e. dr

i =3

ANSWER: c

8. All edges of a cube are expanding at a rate of 9 centimeters per second. How fast is the volume changing when each
edge is 7 centimeters?

a. 1,701 cm>/sec
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b. 882 cm’/sec
C. 441 cm’/sec
d. 1,323 cm>/sec

€. 567 cm>/sec
ANSWER: d

9. A conical tank (with vertex down) is 14 feet across the top and 20 feet deep. If water is flowing into the tank at a rate of
16 cubic feet per minute, find the rate of change of the depth of the water when the water is 10 feet deep.

a. 8

4977 ft/min
b, 16

245 ft/min
. 160

4977 ft/min
d 64

49797 ft/min
e. 45

1677 ft/min

ANSWER: d

10. A ladder 20 feet long is leaning against the wall of a house (see the figure below). The base of the ladder is pulled
away from the wall at a rate of 2 feet per second. How fast is the top of the ladder moving down the wall when its base is
14 feet from the wall? Round your answer to two decimal places.

a=2 b=20

b

a. 6.00 ft/sec
b. -5.33 ft/sec
c. —1.96 ft/sec
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d. 5.33 ft/sec
e. =5.00 ft/sec
ANSWER: c

11. A ladder 25 feet long is leaning against the wall of a house (see the figure below). The base of the ladder is pulled
away from the wall at a rate of 2 feet per second. Consider the triangle formed by the side of the house, the ladder, and the
ground. Find the rate at which the area of the triangle is changed when the base of the ladder is 11 feet from the wall.
Round your answer to two decimal places.

a=2 b=25

b

a. 16.67 ft’/sec
b.119.10 ft*/sec
C. 66.34 ft*/sec
d. 17.06 fi%/sec

€. 40.13 ft*/sec
ANSWER: d

12. A ladder 25 feet long is leaning against the wall of a house (see the figure below). The base of the ladder is pulled
away from the wall at a rate of 2 feet per second. Find the rate at which the angle between the ladder and the wall of the
house is changing when the base of the ladder is 10 feet from the wall. Round your answer to three decimal places.
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a=2 b=125
b

a. 0.112 rad/sec
b. 0.087 rad/sec
c. 2.260 rad/sec
d. 2.315 rad/sec
e. 0.347 rad/sec
ANSWER: b

13. A man 6 feet tall walks at a rate of 8 feet per second away from a light that is 15 feet above the ground (see the figure
below). When he is 10 feet from the base of the light, at what rate is the tip of his shadow moving?

X

W 5
7 ft/sec
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b. 40 ft/sec
c. 3
40 ft/sec
d. ?
2 ft/sec
e. 40
3 ft/sec
ANSWER: e

14. A man 6 feet tall walks at a rate of 11 feet per second away from a light that is 15 feet above the ground (see the figure
below). When he is 13 feet from the base of the light, at what rate is the length of his shadow changing?

¥

' "3 ft/sec

"3 ft/sec
3

55 ft/sec

ANSWER: ¢

15. A man 6 feet tall walks at a rate of 4 ft per second away from a light that is 16 ft above the ground (see figure). When

he is 8 ft from the base of the light, find the rate.at which the tip of his shadow is moving.
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ft per minute

5 ft per minute
1

ft per minute

"5 ft per minute

[¢)]
L)
| )

“5  ft per minute

ANSWER: e

16. An airplane is flying in still air with an airspeed of 284 miles per hour. If it is climbing at an angle of 24°, find the rate
at which it is gaining altitude. Round your answer to four decimal places.

a. 128.9333 mi/hr
b. 101.7765 mi/hr
c. 137.6859 mi/hr
d. 116.7334 mi/hr
e. 115.5132 mi/hr
ANSWER: e
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