Stewart - Calculus 8e Chapter 2 Form A

1. Differentiate.

B sinx
Y= E+cosx
2. Find the limit.
sl sin 4 &
, lsin48)

a0 sec 48
3. Differentiate.

s x
Y=
S+4cosx

4. The graph shows the percentage of households in a certain city watching television during a 24-hr period on
a weekday (¢ = 0 corresponds to 6 a.m.). By computing the slope of the respective tangent line, estimate the
rate of change of the percentage of households watching television at a-12 p.m.

Note that gy = 0.03

y (%)

0225 +

0.075 4+

——— —
2 4 6 8 10 12 14 16 18 20 t (hr)

5. Suppose the total cost in maunufacturing x units of a certain product is C (x) dollars.
a. What does <(x) measure? Give units.
b. What can you say about the sign of &?
c. Given that C'(3000) = 11, estimate the additional cost in producing the 3001st unit of the
product.
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Stewart - Calculus 8e Chapter 2 Form A

6. The level of nitrogen dioxide present on a certain June day in downtown Megapolis is
approximated by

Al =00320: - +648  0D==7
where A(t) is measured in pollutant standard index and t is measured in hours with =0
corresponding to 7 a.m. What is the average level of nitrogen dioxide in the atmosphere from 1

a.m. to 2 p.m. on that day? Round to three decimal places.

7. Sketch the graph of the derivative #* of the function f whose graph is given.

w A O o
:
T

T T
-5 -4 -3 -2 -1 1 2 3 4 5 x

8. Let fix)i= x‘x3 ‘

a. Sketch the graph of f.
b. For what values of x is f differentiable?
c. Find a formula for #(x).

9. Suppose that f and g are functions that are differentiable at x = 1 and that f (1) = 1, #'(1) =-3, ¢
(1)=2,and g'(1) =5. Find &1).

10. Find the derivative of the function.
Flxi=—x"+x+2

11. Identify the “inside function” u = f (x) and the “outside function” y =g (u). Then find dy/dx using
the Chain Rule.

yp=afxt -2
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Stewart - Calculus 8e Chapter 2 Form A

12. Find the derivative of the function.
f (x) = x sin® x

13. Find an equation of the tangent line to the given curve at the indicated point.

%yg—f—xg:[]; [1, mj

21

2F L aE

14. The curve with the equation =*** +»*** = 25 is called an asteroid. Find an equation of the tangent
to the curve at the point (48«/5, 1).

y
125+

_125 0 125 x
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15.

16.

17.

18.

19.

Two curves are said to be orthogonal if their tangent lines are perpendicular at each point of
intersection of the curves. Show that the curves of the given equations are orthogonal.

—ZX_E X_ZCOS
y 4 _2= _4 y

s(t) is the position of a body moving along a coordinate line; s(t) is measured in feetand t in
seconds, where ¢ = 0. Find the position, velocity, and speed of the body at the indicated time.

A _
21

s(t) =

In calm waters, the oil spilling from the ruptured hull of a grounded tanker spreads in all
directions. Assuming that the polluted area is circular, determine how fast the area is increasing

when the radius of the circle is 20 ft and is increasing at the rate of % ft/sec. Round to the nearest

tenth if necessary.

The volume of a right circular cone of radius r and height h is = % rh. Suppose that the radius
and height of the cone are changing with respect to time t.
. : . dV  dr dh
a. Find a relationship between TR and TR
b. At a certain instant of time, the radius and height of the cone are 12 in. and 13 in. and are

increasing at the rate of 0.2 in./sec and 0.5 in./sec, respectively. How fast is the volume of
the cone increasing?

In calm waters, the oil spilling from the ruptured hull of a grounded tanker spreads in all
directions. Assuming that the polluted area is circular, determine how fast the area is increasing

when the radius of the circle is 20 ft and is increasing at the rate of % ft/sec. Round to the nearest

tenth if necessary.
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Stewart - Calculus 8e Chapter 2 Form A

20. The sides of a square baseball diamond are 90 ft long. When a player who is between the second
and third base is 30 ft from second base and heading toward third base at a speed of 24 ft/sec, how
fast is the distance between the player and home plate changing? Round to two decimal places.

Second
base

Third
base

Home
plate
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Answer Key
1 cf__y‘ _ brosx+ 1
| dx (6+cosx)’

2. 0
3 dy _ 3cosx+]1

dx (3+cosx)?

4. Fallingat 1% /hr
5. a. '[x), measured in dollars per unit, gives the instantaneous rate of changes of the total
manufacturing cost C when x units of a certain product are produced.

b. Positive
c. $11
6. 153.037 pollutant standard index
\ _y
34
24
14
VRS NI S o
14
-2 4
-3 4
41
7.
8. a
y
10 4
51
VA ; T x
51
-10 +
b. x € (-0, w)
kS .
4z fx=0

© 2016 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.



Stewart - Calculus 8e Chapter 2 Form A

10. —-2x+1
11, zw=x"-2
y=lu
.:fy_ x
E_ -2
12. sin®x + 8x cos x sin’ x

5-14 14

13. y= -
YR T Ty

&
14, y= —%x+25

T
15. The curves intersect at | 0, E]

|\I.—"'—"‘-\.

7 b
Fory—zx:—, m=

2 4
_ 7 __4 : Tlp=_4%
Forx—4 cosy, m=-—5 cscy; at [U, 2],m—— 7
6 8 8
16. 5 ft, ~o5 ft/sec, 25 ft/sec

17. 20.9 f*/sec

v _x(adh ,, dr
18. a. i 3[3" dﬁ+2rﬁzd£]

b. 44.8in.3/sec

19. 20.9 ft¥/sec
20. -13.31 ft/sec
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The position function of a particle is given by
s=£—105 -2, £=0
When does the particle reach a velocity of 22 m/s?

Find an equation of the tangent line to the graph of fix) = 2x* -7 at the point (3, 11}.
cody _
Find o by implicit differentiation.

8z +.[y =8

s(t) is the position of a body moving along a coordinate line; s(t) is measured in feet and t in
seconds, where ¢ = 0. Find the position, velocity, and speed of the body at the indicated time.

A _
2+1

s(t) =

The circumference of a sphere was measured to be & cm with a possible error of 0.8 cm. Use
differentials to estimate the maximum error in the calculated volume.

If a cylindrical tank holds 10000 gallons of water, which can be drained from the bottom of the

tank in an hour, then Torricelli's Law gives the volume of water remaining in the tank after t
minutes as

2

1
Vi) = IDDDU[I— —r.] 0= =60

&0
Find the rate at which the water is flowing out of the tank (the instantaneous rate of change of V
with respect to t) as a function of t.
Suppose the total cost in maunufacturing x units of a certain product is C (x) dollars.
a. What does C'(x) measure? Give units.
b. What can you say about the sign of <'?
c. Given that C'(3000) = 11, estimate the additional cost in producing the 3001st unit of the

product.

Find the derivative of the function.

flx)=—x"+x+2
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9. s(t) is the position of a body moving along a coordinate line; s(t) is measured in feet and t in
seconds, where ¢ = 0. Find the position, velocity, and speed of the body at the indicated time.

()= — t=2
slE] = , =
241

10. s(t) is the position of a body moving along a coordinate line, where ¢ = 1, and s(t) is measured in
feet and t in seconds.

sty = =3+ 2 —¢°

a. Determine the time(s) and the position(s) when the body is stationary.
b. When is the body moving in the positive direction? In the negative direction?
C. Sketch a schematic showing the position of the body at any time t.

11. Find the equation of the tangent to the curve at the given point.
y={16+4sinx, (0,4)

12. Find the rate of change of y with respect to x at the given values of x and y.
2ry* = Sxty+192=0; X=4,y=4

13. Find an equation of the tangent line to the curve
xe’ +x+2v=2 at (1, 0).

14. Two curves are said to be orthogonal if their tangent lines are perpendicular at each point of
intersection of the curves. Show that the curves of the given equations are orthogonal.

—ZX_— X_ZCOS
y 4 _2= _4 y

15. A spherical balloon is being inflated. Find the rate of increase of the surface area 5= 4z~ with
respect to the radius r whenr = 1 ft.
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16.

17.

18.

19.

20.

Stewart - Calculus 8e Chapter 2 Form B

s(t) is the position of a body moving along a coordinate line; s(t) is measured in feet and t in
seconds, where ¢ = 0. Find the position, velocity, and speed of the body at the indicated time.

st =t"e™ t=1
Find the differential of the function at the indicated number.
FEy=e" +in(x+8) x=0

Two chemicals react to form another chemical. Suppose that the amount of chemical formed in
time t (in hours) is given by

where xz{z) is measured in pounds.
a. Find the rate at which the chemical is formed when ¢ = 4. Round to two decimal places.
b. How many pounds of the chemical are formed eventually?

The volume of a right circular cone of radius r and height h is = % rh. Suppose that the radius
and height of the cone are changing with respect to time t.
. . . gV dr iz
a. Find a relationship between TR and TR
b. At a certain instant of time, the radius and height of the cone are 12 in. and 13 in. and are

increasing at the rate of 0.2 in./sec and 0.5 in./sec, respectively. How fast is the volume of
the cone increasing?

In calm waters, the oil spilling from the ruptured hull of a grounded tanker spreads in all
directions. Assuming that the polluted area is circular, determine how fast the area is increasing
when the radius of the circle is 20 ft and is increasing at the rate of 1 ft/sec. Round to the nearest

6
tenth if necessary.
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Answer Key
1. 8
2. y=12x-125
3 —8\5
o ax
6 8 8
4. 5 ft, 5 ft/sec, o5 ft/sec
5. 300
; =1000  20¢
6. VMifil=——+—
(£) 2 3
7. a. C'(x), measured in dollars per unit, gives the instantaneous rate of changes of the total
manufacturing cost C when x units of a certain product are produced.
b. Positive
c. $11
8. —-2x+1
6 9 9
9. 5 ft, 5 ft/sec, o5 ft/sec
10. a. s(1)=-2
b. Positive when 0 < ¢ < 1, negative when ¢ = 1
C.
L SR S RS S PN
11. y= %x+4
12. -8
13 2 +2
L =Dkt
YT

T
14. The curves intersect at | 0, E]'

|\‘.-r"—"‘-\.

T
Fory—zx:—, m

4 2 4-
_ 7 __ 4 : Tlm=_4
Forx—4 cosy, m=-—- cscy; at [U, 2],m— 7
15. 8
16. % ft, g ft/sec, g ft/sec
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o7
17. —dx
)
18. a.0.08 Ib/hr, b. 11 Ibs
dV _ | 2dh
e =3 [’" dt

20.

b. 44.8in.3/sec
20.9 ft?/sec
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Stewart - Calculus 8e Chapter 2 Test Form C

Select the correct answer for each question.

1. Use differentials to estimate the amount of paint needed to apply a coat of paint 0.0017 cm thick
to a hemispherical dome with diameter 70 m.

4. 165
252
4117
382
2. 287

®o0 o

2. Determine the values of x for which the given linear approximation is accurate to within 0.07 at
a=0.

tanx =~ X

a —01% <x <028
b. 057 «x <0.57
C. 006 «x «=DER

d -104 <x <1.95
e. —071<x <048

3. Find the differential of the function at the indicated number.

o
Flxi=13sinx+4cosx;, x=—

a. 9@
2 ax
D
b.  17./2
— M2
D
C. 17402
— X
D
d.  g./2
Ty W
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4. Find the linearization L (x) of the function at a.

flx) :xzﬂ; i = hd

a 8, 404
3XT 73
b. 8, 512
3X" 73
c. 8 512
3%~ 73
d. 8, _ 464
373

5. The slope of the tangent line to the graph of the exponential function = &% at the point ({1, 1} is

5

lim — Estimate the slope to three decimal places.
¥=0

a. 2.1%7

b. 1546

C. 2.303

d. 179z

e. 1.60%

6. If g(x)= ~/2—- 3z, use the definition of derivative to find g'(x).

& g'(x)=—%(2—3x:rm

b. g'txy=—(2- 337"

g’(x:l:—gtz—m”

g'(x)= —2 (2-3x)7"

e. None of these
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7. Suppose that F(x) =7(g(x) ] and g(14)=2, g'(14)=4, 7' (14) = 15, and '(2) = 13

Find #'(14).

140
20
24
52
17

P00 oW

8. Find 7'intermsof g,
fla)=[glx) ]’

a. f'(x)=4glx)

0. '(x)=4[gx) ]g"(x)
¢ rm=4lg@]

d 7'(x)=4[gx ][xg'+2 ]
e. f(x)=4g'(x)

9. Find the point(s) on the graph of f where the tangent line is horizontal.

Flxy=xe™

* ©,0), [2, E—E}
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10. Find the derivative of the function.
Fflx)=(4x+9)°

36(dx +9)°
9(dx + 0"

Sx(dx +9)°
36x(dx +9)°

20 oo

2
11. Find an equation of the tangent line to the curve 120[:{:‘ +y° j = 2312[;::‘ —y ] at the point

(4,2).

a y=—-111a+17
b. ¥y=-111x+343
c. ¥y=111x+543
d y=-111x+543
€. IMone ofthese

12. The mass of the part of a metal rod that lies between its left end and a point x meters to the right is
5=4x*,
Find the linear density when x is 3 m.

20
24
18
12
4

®o0 o
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13. In an adiabatic process (one in which no heat transfer takes place), the pressure P and volume V of
an ideal gas such as oxygen satisfy the equation

2=,

where C is a constant. Suppose that at a certain instant of time, the volume of the gas is 2L, the
pressure is 100 kPa, and the pressure is decreasing at the rate of 5 kPa/sec. Find the rate at which
the volume is changing.

a. 14 L/sec
b. - 14 L/sec
C. 1

- 1 L/sec

1
12 L/sec

d.

14. The quantity Q of charge in coulombs C that has passed through a point in a wire up to time t
(measured in seconds) is given by

Qe =2 -3 + 46+ 3.
Find the current when ¢ = 1s.

24
15
18
26
1

®o0 o
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15. If fis the focal length of a convex lens and an object is placed at a distance v from the lens, then its
image will be at a distance u from the lens, where f, v, and u are related by the lens equation

1 1 1

v ou

Find the rate of change of v with respect to u.

a. r:fv_ i
S

b. v 72
%z_u—

C. gy of*
d (a-sf)’

d g 52
du (ur)’

e v 7
EZ_(u—sz

16. Find the instantaneous rate of change of the function #(x) = ~/3x when x = 3.

a 1
3
b. 3
c. 9
d 1
2

17. The top of a ladder slides down a vertical wall at a rate of 0.15 m/s . At the moment when the
bottom of the ladder is 1.5 m from the wall, it slides away from the wall at a rate of 0.3 m/s. How
long is the ladder?

39m
29m
44 m
3.4m
24m

oo oW
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____18. Find equations of the tangent lines to the curve y = x+12 that are parallel to the line x—3y =10 .
X
a. x-y=-45
b. x—y=-2
c. x—y=-125
d x—y=-1975
e. x—y=-15

19. If f(x)=6cosx+sin'x, find 7'(x) and 7'(x).

Fix)=—6cos(2x)4 2cos(x)
Fix = —6sinlx ) + sin(2x)
Flix)=—6sin2x) + sinlx)
Fix)=—6cos(x )+ 2cos(2x)

Flx)==2cos(2x)+ 6 cos(x)

® a0 o

: . : -8 :
20. Find equations of the tangent lines to the curve y = xﬁ that are parallel to the line x—y =8 .
X

a x—y=-185
b. x—y=-45
c. x—y=-15
d x—-y=-125
e. x—y=-15
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Answer Key
1. A
2. B
3. A
4. D
5. D
6. D
7. D
8. B
9. A
10. A
11. D
12. B
13. D
14. E
15. E
16. D
17. D
18. B,D
19. B,D
20. A,C
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Select the correct answer for each question.
1. Find the differential of the function at the indicated number.

K
Flxi=13snx+4cosx; ;c:E

a. g.fp
—dX
b.  17.2
- dx
2
C. 1_?@
—d
2
d. 9,\{_

-5 dx

2. The cost (in dollars) of producing x units of a certain commodity is
Cix)1=4,280+ 132 +0.03x%,

Find the average rate of change with respect to x when the production level is changed from
x=102 to x = 122.

23.02
14.42
2994
16.42
1572

®o0 o
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3. If gix) = ~/2—3x, use the definition of derivative to find g'(x).

& g'(x)=—%(2—3x}‘m

b. g'tr)=-(2- 337"

¢ g'l:x)=—§(2—3x:|m

) 3
d g'tx) = -3 (2-3x)7"

e. None of these
4. Differentiate.
Kix) = [3.-;5 +1][:{ﬁ—4x]
a. 15x“[xﬁ—4x]+[3x5+1][6x5—4]
b. [xﬁ—4x]+[3x5+1]

c. 15x“[6x5—4]+[3x5+1][x'5—4x]
d. 15x4[6x5] + [31{5][1{6 —4x]
e.

[3x5+1][xﬁ—4x]+15x*[6x5—4]+1
5. Find 7 intermsof g".
Fxy=x"glx)

£l =720 +x" g (x)
Fix)=72"g"(x)

£l =Tx"g () +7x g'(x)
Flx=Tx"gx)+x"g'(x)
Flx =72 +g'(x)

® a0 o
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6. Find the derivative of the function.

Flxi=02x7Y

a. 034
xl].?

b. 0.34
xﬂ.?

C. —034x%

d. —0.34x%

7. Find the derivative of the function.

2afx

2 +9

Sflx)=

a  _3x'49

«J‘r;[x2+9]2

b. 1
EJMJT[xE +9]

C. 1

2x«;‘?

d  _3x'+39

qf;[x2+9]
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8. Find the derivative of the function.

=) 5

A £3x +135x° +49x+9

T(Tx+1)°

b, §3x% +135x° +49x +9
7%+ 1)

C. 126x° +20x% - 2x+ 16
(Tx+1)°

d.126x% +20x° - 22+ 16

(Tx+1)

9. If # isa differentiable function, find an expression for the derivative of y = x*#(x.

.od ‘
(w7 = e + 2 )
b, d ,

— (@)= 3w+ @
c. d ¢4 . _

— (@)= 2w @
d. d ,

— @)= 3w 'w
€.

)
(x5 ] = 35260 - @)

dx
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10. Find the points on the curve y = 2x° +3x° — 36x + 19 where the tangent is horizontal.

a. (=3,100), (2,-25)
b. (-3,88), (4,39)
c. (=4,71), (4,39)
d. (=4,713, (2,-37)
e. (=3,37), (2,-37)

11. If )= Af9+1, find 77(5).

a. —0.085
b. —0.033
C. 0.015
d -nz2
e. 0.044

12. Use implicit differentiation to find an equation of the tangent line to the curve at the given point.

aoa
yaEmix = xcos 3y, [E —]

6

a. _E
Y=y
b. ¥
—or- 22
¥ X 3
. . __x.%
YETRTY
d. _x
Y= %
e _X, T
YT
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13. Calculate ¥' .

o xty=x4 3y

a  , 1-y -3x'y
- I+t -3

b. 1y -2x?
- I +xt -3

c. , —t-3xy
e

d. .o 42n-3
Y= 23— 1)

e. none of these

14. Find the derivative of the function.

y=3cos) (sin_l.ﬁ]

a. oo 3
J[l—ﬁ][l—[sm‘l[s]jj]
. 3
J[l—zﬂj[l—sm-l(zjj
c e 3
(1-2)
d 3
y=- 2
Jl—[sjn‘lr:z)]
e. 3
Yo

J[1+52][1+[sm‘1(5jj2]
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15. Water flows from a tank of constant cross-sectional area 50 f* through an orifice of constant
. 1 . : .
cross-sectional area 2 ft* located at the bottom of the tank. Initially, the height of the water in

the tank was 20 ft, and t sec later it was given by the equation
1
2@+E3—2a#20 =0 0=£=504/20

How fast was the height of the water decreasing when its height was 2 ft?

T

h

1

a. 10045 — 50402 ft/sec
b. 10045 - 50,2 ft/sec
c. 2

25 ft/sec
d. .Jf2

£ft/sec

25

16. The mass of part of a wire is x[l + «Ej kilograms, where x is measured in meters from one end
of the wire. Find the linear density of the wire when x = 3&m .

tlgim
dkgim
Blkgim
1.5kgim
HNone ofthese

®o 0o
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17. A plane flying horizontally at an altitude of 1 mi and a speed of 550 mi/h passes directly over a
radar station. Find the rate at which the distance from the plane to the station is increasing when it
IS 2 mi away from the station.

s 476 mih
& 670 mu'h
& 455 mih
& 570 mu'h
& 495 mih

®o0 o

18. Two sides of a triangle are 2 mand 3 m in length and the angle between them is increasing at a
rate of 0.0& rad/s. Find the rate at which the area of the triangle is increasing when the angle
T

between the sides of fixed length is 3

1145 mts
—0.955m"/s
0.090 m*/s

5045 m/s
—1.955m%fs

®oo0 o
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19. Gravel is being dumped from a conveyor belt at a rate of 34 ft/min and its coarseness is such that
it forms a pile in the shape of a cone whose base diameter and height are always equal. How fast is
the height of the pile increasing when the pile is 13 ft high? Round the result to the nearest
hundredth.

O O 0O T
=
—_
1=
EE
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. . 1 : .
20. A point moves along the curve 3y+y* —8x = 2. When the point is at [—5 .= 1], its x-coordinate

Is increasing at the rate of 3 units per second. How fast is its y-coordinate changing at that instant
of time?

24 units/sec
26 units/sec
—24 units/sec
—22 units/sec

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

A

N
©
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1. Use the linear approximation of the function f(x)= ~/%-x at =0 to approximate the number

~f 908,

2. Compute /My and dy for the given values of x and &x = /x.
y:xg, =1 Ax=05

3. If the tangent line to y=_#(x) at (8, 4) passes through the point (4, — 32}, find 7 '(2).
Select the correct answer.

a. Fiim=29
b. 72y =19
c. Fl(&=9
d. 7 =34
e. Fi=-9

4. If g(x)= ~{8—"Tx, find the domain of g'(x).

5. Differentiate.
Kix) = [ij + 1][;:5 —4;:]

6. Use the Product Rule to find the derivative of the function.
Select the correct answer.

f(x):(4x+5)[xg—8]

8x

2X+4

12x% +10x — 32
8x2 —40

oo o

7. Use the Quotient Rule to find the derivative of the function.

Fli)=

7 -t
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8. Find the derivative of the function.

o= (1) 3

9. Find #"(x).

flx)=(2x) = (72)" +5
10. Find #'intermsof g".
fx)= )]’
11. Find 7 intermsof g'.

fla)=x"glx)

Select the correct answer.

F'(x)= 52" +g'(x)
Fix)=x"glx)+5x7g (x)
Fi(x)=5x"glx)+x7g (x)
Fix)=5x"g(x)

i) =527 (x)+ 5xg (%)

12. Suppose that F(x)=f(g(x)) and g(14)=2, g'(14)=5 7'(14)=15,and f'(2)=16.

® 00 o

Find #(14).
13. Calculate »'.
o xty=x4 3y
14. Find the derivative of the function.

y=3cos [sin'lzj
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15.

16.

17.

18.

19.

2
Find an equation of the tangent line to the curve 120[:{2 +y° ] = 2312[:{2 —y j at the point

(4,1).
Select the correct answer.

a. y=—-111x+17
b. ¥y=-111x+343
c. y=111lx+543
d y=—-111x+543
€. Mone ofthese

The mass of the part of a metal rod that lies between its left end and a point x meters to the right is
S=dx*,
Find the linear density when x is 2 m.

In an adiabatic process (one in which no heat transfer takes place), the pressure P and volume V of
an ideal gas such as oxygen satisfy the equation

Pr=c,
where C is a constant. Suppose that at a certain instant of time, the volume of the gas is 2L, the

pressure is 100 kPa, and the pressure is decreasing at the rate of 5 kPa/sec. Find the rate at which
the volume is changing.

Find the instantaneous rate of change of the function #(x) = ~/3x when x = 3.

Let C (t) be the total value of US currency (coins and banknotes) in circulation at time. The table
gives values of this function from 1980 to 2000, as of September 30, in billions of dollars.
Estimate the value of C (1990) .

t 1980 1985 1990 1995 2000

C(t) 129.9 176.3 2759 405.3 568.6

Answers are in billions of dollars per year. Round your answer to two decimal places.
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20. A car leaves an intersection traveling west. Its position 4 sec later is 26 ft from the intersection. At
the same time, another car leaves the same intersection heading north so that its position 4 sec later
is 26 ft from the intersection. If the speeds of the cars at that instant of time are 12 ft/sec and 10
ft/sec, respectively, find the rate at which the distance between the two cars is changing. Round to
the nearest tenth if necessary.
Select the correct answer.

15.6 ft/sec
3.7 ft/sec
3.1 ft/sec
36.8 ft/sec

o0 oW
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Answer Key

30153

1
2. My=125 dy=1
3. C
4

-

5, 15x4[xﬁ—4x]+[3x5+1J[6x5—4]
6. C
1
7. ———
(7—82)
8 126x° +20x° - 2x + 16
' (Tx+ 1)
0. &40x°— 98
10. F'(x)=4[gx ]’g'(x)
11. C
12. &0
1= CR
13. y =#
3xvt4xT -3
, 3
14, y =-
2
J[l_;z][l_[sm—lmj ]
15. D
16. 24
17 L L/sec
© 14
1
18. 5
19. 22.90
20. A
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1. Find the differential of the function at the indicated number.

Select the correct answer.

Flxl=afx* 47, x=3

a %dx
b. %dx
¢ %dx
d %dx
2. The slope of the tangent line to the graph of the exponential function y = &% at the point ({1, 1} is
]jmltJ 6:_ ! . Estimate the slope to three decimal places.

3. Aturkey is removed from the oven when its temperature reaches 175 °F and is placed on a table
in a room where the temperature is 70 ®F. After 10 minutes the temperature of the turkey is 161
°F and after 20 minutes it is 149 “F. Use a linear approximation to predict the temperature of the
turkey after 30 minutes.

4. If gix)= ~/8—7x, find the domain of g"(x.

5. Suppose that F(x)=7(g(x)) and g(14)=2, g"(14) =4, 7 (14) = 15, and f'(2) = 13,
Find 7'(14).

6. Plot the graph of the function f in an appropriate viewing window.

4
X

f)=

a4+
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7. Find the derivative of the function.

Select the correct answer.

2+
f(x;lzx2+x9
a  —3x'+9
AJT[X2+9]2
b. 1
EXAJT[X2+9]
C. 1

2;{«4‘?
d  _3x*4+9
mf;[xz+9]

8. Find the derivative of the function.

=) 55

9. If # is a differentiable function, find an expression for the derivative of y = x*#(x.

10. Find the derivative of the function.
g (v) =sinv-8vcscv

11. Find #'intermsof g".

S =[ex)]
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12. Find the second derivative of the function.

Select the correct answer.

Fix) :x[3x2 - 1]4

i

4x[3x2 - 1]3
b. ?2;{[3;{2—1]2[9;{3—1]
12x[3xg - 1]2

d [2?;:2—1][3;:"—1]3

13. Use implicit differentiation to find an equation of the tangent line to the curve at the indicated
point.

134

=gj 6. E'1
y = sIn Xy~; [2, ]

2

o dy
14. Find — interms of x and y.

x? _y? =1
15. Calculate ' .
o xty=x4 3y

16. If fit1= ~f9%+1,find 7"(4).
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17.

18.

19.

20.

In an adiabatic process (one in which no heat transfer takes place), the pressure P and volume V of
an ideal gas such as oxygen satisfy the equation

2=,

where C is a constant. Suppose that at a certain instant of time, the volume of the gas is 2L, the
pressure is 100 kPa, and the pressure is decreasing at the rate of 5 kPa/sec. Find the rate at which
the volume is changing.

A plane flying horizontally at an altitude of 1 mi and a speed of 550 mi/h passes directly over a
radar station. Find the rate at which the distance from the plane to the station is increasing when it
Is 2 mi away from the station.

Select the correct answer.

& 476 muh
& 670 mih
& 455 mih
& 270 mih
& 495 mith

®o0 o

Two sides of a triangle are 2 mand 3 m in length and the angle between them is increasing at a
rate of 0.0& rad/s. Find the rate at which the area of the triangle is increasing when the angle
T

between the sides of fixed length is 3

The top of a ladder slides down a vertical wall at a rate of 0.15 m/s . At the moment when the
bottom of the ladder is 1.5 m from the wall, it slides away from the wall at a rate of 0.3 m/s. How
long is the ladder?
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Answer Key
1. B
2. 1792
3. 13&°F
a
4, | -0, =
3]
5. 52
6.

14
7. A
8 126x° +20x° - 2x + 16
' (Tx+ 1)
d 3 ] £
9. —(#7t) ) = 3@ +x '@
cfx

10. cosv—-8cscv+8vcscvcoty
11 F'x)=4[g Pe'x)

12. B
13. y=1
1, 8287
' ylﬁ ,}’13
B Y s
15 ¥'=
3xvt4xT -3
16. —0.0%0
1
17. 12 L/sec
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18. A
19. 0.0%90m%/s
20. 3.4m
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1. Use differentials to estimate the amount of paint needed to apply a coat of paint 0.0017 cm thick to a
hemispherical dome with diameter 70 m.

Select the correct answer.

4.165m
252
4117
382
2. 285

®o0 o

2. Aturkey is removed from the oven when its temperature reaches 175°F and is placed on a table in a
room where the temperature is 70° 7. After 10 minutes the temperature of the turkey is 160° 7 and
after 20 minutes it is 150°F. Use a linear approximation to predict the temperature of the turkey after
40 minutes.

Select the correct answer.

a. 160
b. 26

C. 134
d. 135
e. 130

3. If 7 isa differentiable function, find an expression for the derivative of y = x*#(x).

4. Find the given derivative by finding the first few derivatives and observing the pattern that occurs.

a9

— (sinx)

Select the correct answer.

—sinx

it x

—CosX

CoOsX

None of these

P00 o
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o

10.

11.

If 7(0)=4,7(0)=3, g(0)=1andg'(0) = -6, find ( f+g) (0]

2

L dy
Find — interms of xand y.

x =y =1

Calculate ¥ .
3,3
oo +xTv=x+3y

Find the average rate of change of the area of a circle with respect to its radius r as r changes from 3 to
H.

Two cars start moving from the same point. One travels south at 70 mi/h and the other travels west at
20 mi/h. At what rate is the distance between the cars increasing 2 hours later? Round the result to the
nearest hundredth.

A plane flying horizontally at an altitude of 1 mi and a speed of 540 mi/h passes directly over a radar
station. Find the rate at which the distance from the plane to the station is increasing when it is 2 mi
away from the station.

w476 muth
w670 mu'h
= 455 muth
= 570 muth
= 495 muth

P00 o

If a cylindrical tank holds 10000 gallons of water, which can be drained from the bottom of the tank in
an hour, then Torricelli's Law gives the volume of water remaining in the tank after t minutes as

2
1
i) = 10000[1—55] 0=t <60

Find the rate at which the water is flowing out of the tank (the instantaneous rate of change of V with
respect to t) as a function of t.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Differentiate the function.

1
it = 533 — 2t 41

Find an equation of the tangent line to the curve y = 7tanx at the point {% ,?] .

Find the limit.

il s 4 &
4 ( )

P sec 44

Differentiate.

S x
y:—
Z+4cosx

Find the equation of the tangent to the curve at the given point.
y=flo+damx, (0,4

Find »' by implicit differentiation.

10cosxsiny= 16

A spherical balloon is being inflated. Find the rate of increase of the surface area 5= 45 with respect
to the radius r whenr = 1 ft.

If a snowball melts so that its surface area decreases at a rate of 4 cm®/min, find the rate at which the
diameter decreases when the diameter is 27 cm.

The altitude of a triangle is increasing at a rate of 1 cm/mmn while the area of the triangle is increasing
atarate of 2 cm®imin. At what rate is the base of the triangle changing when the altitude is 10 cm and
the area is 100 ctn”®.
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Answer Key

(x| = 3@+ '@

w
|
LOE|am>

6x  6Gxl

ST

1=y -3y

y=—
Iyt x -3

8. 11

9. 7280 mih

10. A
¢ =1000  50¢
11, Fifi=—+—

3 9

12. = - 14" +1
o
13. y= 14x+?[1—5]

14. 0
e B Zrosx+1

15, == AT
dx  (34cosx)

16. y= %x+4

17. tan(x}tan(y]
18. 8m
2
19. —
3T
20. -146
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1. Find an equation of the tangent line to the curve » = x* — éx at the point (&, &).

2. A turkey is removed from the oven when its temperature reaches 175 °F and is placed on a table
in a room where the temperature is 70 ®F. After 10 minutes the temperature of the turkey is 161
°F and after 20 minutes it is 149 “F. Use a linear approximation to predict the temperature of the
turkey after 30 minutes.

3. The equation of motion is given for a particle, where s is in meters and t is in seconds. Find the
acceleration after 5 seconds.

s=¢ -3
4. If # is adifferentiable function, find an expression for the derivative of y = x*#(x).

Select the correct answer.

"2 (dm )= @
g i (x| = 3 +2% @)
c. d 3 2 N
— (Y@ )= 2w 'w
d. d ,
— (V@)= 3w 2w
€.

d
— (Y@ ) =3 YW@

5. Differentiate the function.
By =cy™

6. Find the points on the curve y = 2x° + 3x* — 36x + 19 where the tangent is horizontal.
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7. Find the derivative of the function.
f(x)=2cosx—-2x-8

8. Calculate ¥ .

E?{
y=—
X

Select the correct answer.

a , Llxa-1
y=e
i

b. x[x+3]
y = 3

o
\'::-
[
4]
L,
™
o
ol
.
[N ]
|

@

L x=3
=g
Y 3%

d i
9. If y=2x*+7x and i: 6, find 2 when x = 4.

it
xz _}’2
10. Find the tangent line to the ellipse 20 +ﬁ =1 at the point [2, - «E]

11. The equation of motion is given for a particle, where s is in meters and t is in seconds. Find the
acceleration after 2.5 seconds.

&= gin 277t
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12.

13.

14.

15.

16.

17.

In an adiabatic process (one in which no heat transfer takes place), the pressure P and volume V of
an ideal gas such as oxygen satisfy the equation

2=,

where C is a constant. Suppose that at a certain instant of time, the volume of the gas is 2L, the
pressure is 100 kPa, and the pressure is decreasing at the rate of 5 kPa/sec. Find the rate at which
the volume is changing.

A plane flying horizontally at an altitude of 1 mi and a speed of 550 mi/h passes directly over a
radar station. Find the rate at which the distance from the plane to the station is increasing when it
Is 2 mi away from the station.

Two sides of a triangle are 2 mand 3 m in length and the angle between them is increasing at a
rate of 0.0& rad/s. Find the rate at which the area of the triangle is increasing when the angle
between the sides of fixed length is g

Select the correct answer.

1.145m*/s
—0.955m*/s
0.090 m*/s
5.045 m*fs
—1.955m*/s

®oo0 o

A car leaves an intersection traveling west. Its position 4 sec later is 26 ft from the intersection. At
the same time, another car leaves the same intersection heading north so that its position 4 sec later
is 26 ft from the intersection. If the speeds of the cars at that instant of time are 12 ft/sec and 10
ft/sec, respectively, find the rate at which the distance between the two cars is changing. Round to
the nearest tenth if necessary.

If 2(2) =16 and 4'(2) = -2, find 4 [@]

dx | =

¥l
Differentiate.

glxi=2secx+tanx
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18.

19.

20.

The position function of a particle is given by
5=t =105 -2t = 0
When does the particle reach a velocity of 22 m/s?

A baseball diamond is a square with side 90 ft. A batter hits the ball and runs toward first base with
a speed of 40 ft/s. At what rate is his distance from second base decreasing when he is halfway to
first base? Round the result to the nearest hundredth.

A television camera is positioned 4,600 ft from the base of a rocket launching pad. The angle of
elevation of the camera has to change at the correct rate in order to keep the rocket in sight. Also,
the mechanism for focusing the camera has to take into account the increasing distance from the
camera to the rising rocket. Let's assume the rocket rises vertically and its speed is 680 ft/s when it
has risen 2,600 ft. If the television camera is always kept aimed at the rocket, how fast is the
camera’s angle of elevation changing at this moment? Round the result to the nearest thousandth.
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Answer Key

None of these
126°F

30 mfs’

A

. 4e
Bo)=-—
iy
(—3,100), (2,-25)
-2sinx—-2
D
None of these

NELE
10. _}’:TJ{—T

11. Omfs?

1
12. 12 L/sec

13, =476 mith

14. C

15. 15.6 ft/sec

16. -5

17. g'tx) = 2sec(x Jtan(x ) +sec’x
18. 8

19. 17.85ftfs

20. 0.112 rad/s

o Mo DD
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