Exam

Name

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

The graph of a function is given. Choose the answer that represents the graph of its derivative.
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SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question.

Provide an appropriate response.

7) Find ds/dt when 6 =x/4 if s = sin 0 and d0/dt = 10. 7)
Solve the problem.
8) Let Q(x) =bg +b1(x - a) +bp(x - a)2 be a quadratic approximation to f(x) at x = a with the 8)
properties:
i. Qa)=f(a)

ii. Q’(a)=f"(a)
iii. Q”(a) = £ (a)

atx=0.

(a) Find the quadratic approximation to f(x) = 3 1 ™

(b) Do you expect the quadratic approximation to be more or less accurate than the
linearization? Give reasons for your answer.



Provide an appropriate response.

9) What is wrong with the following?

y = (x3)(x)
Y _ (3x2)(5x4) = 15x6
dx

What is the correct derivative?

10) Find %(xw 2) by rewriting x9/2 as x4 . x1/2 and using the Product Rule.

11) Can a tangent line to a graph intersect the graph at more than one point? If not, why not. I
so, give an example.

12) Is there anything special about the tangents to the curves xy = 1 andx2 - y2 = 1 at their
point of intersection in the first quadrant? Explain.

Find a parametrization for the curve.
13) The line segment with endpoints (-4, 3) and (-1, -6)

Provide an appropriate response.

14) Find the tangent to the curve y = 4 cot % atx = % What is the largest value the slope of

the curve can ever have on the interval -2 < x < 0?
15) If g(x) = 2f(x) + 3, find g’ (4) given thatf ’ (4) =5.
Find the derivatives of all orders of the function.

16) y:%xg’ +%x2—3x— 11

Provide an appropriate response.
x3 + 3x2

17) Find the derivative of y = 1
X

by using the Quotient Rule and by simplifying and
then using the Power Rule for Negative Integers. Show that your answers are equivalent.
18) Find d998/dx998 (sin x).

19) Given that (x - 3)2 + y2 =9, find % two ways: (1) by solving for y and differentiating the

resulting functions with respect to x and (2) by implicit differentiation. Show that the
results are the same.

20) Suppose that u = g(x) is differentiable at x = 1, y = f(u) is differentiable atu = g(1), and
(f o g)’(l) is positive. What can be said about the values of g’ (1) and £ (g(1))? Explain.

21) Rewrite tan x and use the product rule to verify the derivative formula for tan x.

22) Graphy = - tan x and its derivative together on {— %, %] Is the slope of the graph of

y = - tan x ever positive? Explain.
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23) Over what intervals of x-values, if any, does the function y :? decrease as x increases?

For what values of x, if any, is y” negative? How are your answers related?

Find a parametrization for the curve.
24) The upper half of the parabola x + 2 = y?2

Provide an appropriate response.
25) Find dy/dtwhenx:Sify:Zx2 -6x+7and dx/dt=1/2.

26) Suppose that r is a differentiable function of s, s is a differentiable function of t, and tise
differentiable function of u. Write a formula for dr/du.

27) Explain why the curve x2 + y2 = 2x + 2y - 3 has no horizontal tangents.

28) Find the derivative of y = 3(x3 - 4x2) by using the Product Rule and by using the Constant
Multiple Rule. Show that your answers are equivalent.

29) Find a value of c that will make

sin2 4x x20
f 2
00 = C, x=0

continuous at x = 0.

30) Does the curve y =a/x ever have a negative slope? If so, where? Give reasons for your
answer.

31) Which of the following could be true if f ”(x) = x-1 /42
) 709 :%x‘3/ 4

i) £7(x) :—§x3/4+3
.. 16

i =—24x7/4
iii) f(x) 21x +5

iv) £x) =%x3/ 4_1q

Solve the problem.

32) For functions of the form y = ax1, show that the relative uncertainty

iy‘i in the dependent

variable y is always |n| times the relative uncertainty in the independent variable x.

Provide an appropriate response.
33) What is wrong with the following application of the chain rule? What is the correct
derivative?

%(x2 - 3x)4 =4x3(2x - 3)
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34) Over what intervals of x-values, if any, does the function y = 2x2 increase as x increases?
For what values of x, if any, is y/ positive? How are your answers related?

3_
35) Find %[X " 2] by using the Quotient Rule and by using the Product Rule. Show that

your answers are equivalent.

36) Find the derivative of y = % by using the Quotient Rule and by using the Power Rule for
X

Negative Integers. Show that your answers are equivalent.

37) Which of the following could be true if f '(x) = x-1 /22
i) M) = -%X—S/ 2

i) £7(x) = %x—3/ 2

iii) f(x) = -x1/2
iv) f(x) = —%xl/ 2

38) What is the range of values of the slope of the curve y =x3 + 5x - 2?

Find a parametrization for the curve.
39) The ray (half line) with initial point (-6, 2) that passes through the point (-15, -2)

Provide an appropriate response.
40) Find d997 / dx997 (sin x).

41) Is there any difference between finding the derivative of f(x) atx = a and finding the slope
of the line tangent to f(x) atx = a? Explain.

42) Suppose that u = g(x) is differentiable at x = 2 and that y = f(u) is differentiable atu = g(2).
If the tangent to the graph of y = f(g(x)) at x = 2 is not horizontal, what can we conclude
about the tangent to the graph of g atx = 2 and the tangent to the graph of f atu = g(2)?
Explain.

43) Graphy = - tan x and its derivative together on {— %, g] Does the graph of y = -tan x

appear to have a smallest slope? If so, what is it? If not, explain.

Solve the problem.

44) Consider the functions f(x) =x2 and g(x) = x3 and their linearizations at the origin. Over
some interval - € < x < ¢, the approximation error for g(x) is less than the approximation
error for f(x) for all x within the interval. Derive a reasonable approximation for the value
of &. Show your work. (Hint, the absolute value of the second derivative of each function
gives a measure of how quickly the slopes of the function and its linear approximation are
deviating from one another.)
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Provide an appropriate response.

45) Does the curve y =x3 + 4x - 10 have a tangent whose slope is -2? If so, find an equation for
the line and the point of tangency. If not, why not?

46) Find equations for the tangents to the curves y = tan 2x and y = - tan (x/2) at the origin
How are the tangents related?

47) Suppose that the function v in the Quotient Rule has a constant value c. What does the
Quotient Rule then say?

48) Assume y = f(u) is a differentiable function of u and u = g(x) is a differentiable function of
x. If y changes m times as fast as u and u changes n times as fast as x, then y changes how
many times as fast as x?

Find the derivatives of all orders of the function.
49 X/
) Y=10,080

Provide an appropriate response.
,x=0,isy = % by writing y = |x| =A/x2 and then using

50) Show that the derivative of y =|x

the chain rule.

51) Does the curvey =(x + 3)3 have any horizontal tangents? If so, where? Give reasons for
your answer.

52) Find c(lix % by using the Quotient Rule and by using the Power Rule for Negative
X

Integers. Show that your answers are equivalent.

53) Graphy = - tan x and its derivative together on {— g, %] Does the graph of y = -tan x

appear to have a largest slope? If so, what is it? If not, explain.

54) Find the derivative of y = 5x(x2 - 3x) by using the Product Rule and by rewriting and then
using the Constant Multiple Rule. Show that your answers are equivalent.

55) If g(x) = - f(x) - 3, find g’ (4) given that f ’(4) =5,

56) What is wrong with the following?

L3
X9

dy 3x2 3

dx  5x4  5y2

What is the correct derivative?

57) Given x3y + y2x = 10, find both dy/dx (treating y as a differentiable function of x) and
dx/dy (treating x as a differentiable function of y). How are dy/dx and dx/dy related?
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58) Find d998/dx998 (cos x). 58)

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Use implicit differentiation to find dy/dx.

59) x = sec(7y) 59)
A) 7 sec(7y) tan(7y) B) % sec(7y) tan(7y)
C) cos(7y) cot(7y) D) % cos(7y) cot(7y)

Suppose that the functions f and g and their derivatives with respect to x have the following values at the given values of
x. Find the derivative with respect to x of the given combination at the given value of x.
x[f(x) g(x) £(x) ¢ (x)
60) 3 1 16 6 5 60)
4 -3 3 5 -5

1/g2(x), x =4

2 10 10 2
A 13 B2 -7 D)-27
Solve the problem.

61) Suppose that the dollar cost of producing x radios is c¢(x) = 800 + 40x - 0.2x2. Find the marginal cost  61)
when 50 radios are produced.

A) $60 B) $20 C) -$2300 D) $2300

The function f(x) changes value when x changes from x( to x( + dx. Find the approximation error | Af - df|. Round your
answer, if appropriate.

62) f(x) = L, x0=3,dx=0.6 62)
x2
A) 0.01173 B) 0.13024 C) 0.17654 D) 0.01049

Find the value of d2y/dx2 at the point defined by the given value of t.

63)x:f\/t+3,y:—t,t:13 63)
1 1
A)Z B) -2 C)_E D) 8
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The graphs show the position s, velocity v = ds/dt, and acceleration a = d2s/dt2 of a body moving along a coordinate line
as functions of time t. Which graph is which?

64) 64)
y
C B
t
A) B = position, C = velocity, A = acceleration B) A = position, B = velocity, C = acceleration
C) A = position, C = velocity, B = acceleration D) C = position, A = velocity, B = acceleration

Find the value of d2y/dx2 at the point defined by the given value of t.

65) x=csct, y=3 Cott,tzg 65)
A) -93 B) -6:/3 Q) 3./3 D) 6:/3
Given y = f(u) and u = g(x), find dy/dx = ' (g§(x))g (x).
66) y =u2,u=5x-3 66)
A)30x - 15 B) 25x - 15 C) 50x D) 50x - 30
Find the limit.
67) lim cos [l - l] 67)
x—7 x 7
Al B)0 Q) -1 D)%
Find y’.
68) y:[Lx][i_] 68)
X X
A)—E+2x B)£+2x C)—i—Zx D)—1—8—2x

The equation gives the position s = f(t) of a body moving on a coordinate line (s in meters, t in seconds).

69) s=3+9cost 69)
Find the body's velocity at time t =7t/3 sec.
A)9—E/§m/sec B)—9—E/§m/sec C)%m/sec D)—%m/sec

12



The figure shows the velocity v or position s of a body moving along a coordinate line as a function of time t . Use the
figure to answer the question.

70) v (ft/sec) 70)
6--
5_-

-1+
24
34
-4+
54+

When does the body reverse direction?
A)t=4,t=7sec B) t =4 sec
C)t=2,t=3,t=5t=6,t=7sec D) t="7 sec

Suppose u and v are differentiable functions of x. Use the given values of the functions and their derivatives to find the
value of the indicated derivative.

71) u(l) =5,u’(1) =-5, v(1) =6, v’/(1) = -4. 71)
d
a(f&v—u)atx:l
A) -7 B) -17 Q) 23 D) 13

Use implicit differentiation to find dy/dx.

72) x3 +3x2y +y3 =8 72)
2 2 2 2
A) X< + 2xy B) - X< + 2xy Q) X< + 3xy D) - X< + 3xy
X2 +y2 X2 +y2 X2 +y2 X2 +y2

Find an equation for the line tangent to the curve at the point defined by the given value of t.

73)x:t+cost,y:2—sint,t:% 73)
A)y:-ﬁx—%rﬁZ B)y=-'\/§x+%
C)y:\ﬁx—%n D)y:-«/§x+%n+3

Solve the problem. Round your answer, if appropriate.

74) The radius of a right circular cylinder is increasing at the rate of 6 in./sec, while the height is 74)
decreasing at the rate of 8 in./sec. At what rate is the volume of the cylinder changing when the
radius is 13 in. and the height is 12 in.?

A) -4167 in.3/sec B) 5207 in.3/sec C) -416 in.3 /sec D) -40 in.3/sec

13



The figure shows the velocity v or position s of a body moving along a coordinate line as a function of time t . Use the
figure to answer the question.

75) s (m) 75)

When is the body standing still?
A)2<t<3,4<t<57<t<9 B)l<t<?2
Ot=3t=51t=8 D)8<t=<10

Write the function in the form y = f(u) and u = g(x). Then find dy/dx as a function of x.
10
76) y —[6x2 -% - x] 76)

9
A)y—ulo;u—6x2—i—x;ﬂ—1{6x2—i—x]
X dx X

3 d 3
—6u2 -2 =10 _ 202 _410
B) y =6u u; u=x1U; " 12x 1 X

X
9
ST\ P, SR A I
O y=ullu=6x iRk 1 12x+x2 1
D) y =ul0; u =6x2 _3 —x;ﬂ =10 6x2 _3 —x] [12x +i - 1]
X dx X x2
Find the derivative of the function.
77) y =X 77)
Y -1
%3 — 3x2 3 2 —2x3 2 3 _3x2
A)y': 2x° - 3x B)},,:2x + 3x C)y': 2x9 + 3x D)y,:2x 3x
(x-1)2 (x-1)2 (x-1)2 (x-1)2
Solve the problem.
78) Find an equation for the tangent to the curve y = 5 at the point (1, 9). 78)
X% +
A)y=-3x+12 B) y=-6x+15 Cy=6x+3 D)y=-6

14



Suppose that the functions f and g and their derivatives with respect to x have the following values at the given values of
x. Find the derivative with respect to x of the given combination at the given value of x.
x|f(x) g(x) £/(x) g’(x)
793 1 9 8 7 79)
4 3 3 2 -4

2(x) g(x), x=3
A) 25 B) 79 C) 112 D) 151

Find the value of d2y/dx2 at the point defined by the given value of t.

80) x=6t2-3,y=15,t=1 80)
5 5 5 5
A7 B -5 95 D)-7

Given the graph of f, find any values of x at which f’ is not defined.
81) 81)

A)x=-1,1 B)x=-1,0,1
C)x=0 D) Defined for all values of x

Solve the problem.

82) The graph of y = {(x) in the accompanying figure is made of line segments joined end to end. Graph  82)
the derivative of f.

(3,5) (6, 5)

15
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83) A charged particle of mass m and charge q moving in an electric field E has an acceleration a given

by
a=9E
m
., d2a
where q and E are constants. Find
dm
2 2 2 2
A)da:ﬂg B)da:29E C)da:ﬂg D)da:—ﬂg
dm2 2m dm2 m3 dm2 m3 dm?2 m?2

84) Estimate the volume of material in a cylindrical shell with height 30 in., radius 7 in., and shell
thickness 0.6 in. (Use 3.14 for m.)

A) 791.3in.3 B) 801.3in.3 C) 1318.8in.3 D) 395.6 in.3

The equation gives the position s = f(t) of a body moving on a coordinate line (s in meters, t in seconds).

85) s=2+11cost
Find the body's jerk at time t = /3 sec.

A) - 11;/5 m/sec3 B) —% m/sec3 C)%m/secg’ D) 11;/5 m/sec3

16
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Find y”.

34
86) y=|9 +—
)y =9+
2 3 3
A)—£9+i +249+i B)—129+i
x2 X x3 X x2 X
2 3 2
o) 18 9+§J + 2 9+§J D) 12[9 +3]
x4 X x3 X X

Find the value of (f o g)’ at the given value of x.

87) f(u):%,u:g(x) =6x-x2,x=1

4 4 1 1
A)— B) -— — D) -—
) 25 ) 25 ) 4 )
Use implicit differentiation to find dy/dx.
88) xy +x +y =x2y2
Ay 22y +l By 2y2-y-1 o) 224y D) 252y
2x2y -x -1 22y +x+1 22y - x 2x2y + x
Given y = f(u) and u = g(x), find dy/dx = ' (g(x))g x).
89) y=tanu, u=-11x+6
A) sec2(-11x + 6) B) - sec2(-11x + 6)
C) -11 sec (-11x + 6) tan (-11x + 6) D) -11 sec2(-11x + 6)

Use implicit differentiation to find dy/dx and d2y/dx2.
90) 2y -x +xy =8

Ay _1-y.dZy 2y-2 gy __l+y.dy _2y-2
dx  2+x"dx2 (2 +x)2 dx X+2"dx2  (x +2)2

C)ﬂ*— 1+y'd2y7 y+1 Dﬂ7y+1'd2y72y+2
dx  x+2" 432 (2+x)2 dx  x+27dx2  (x+2)2
Solve the problem.
91) The line that is normal to the curve x2 - Xy + y2 =9 at (3, 3) intersects the curve at what other
point?
A) (0, -3) B) (-6, -6) Q) (-3,0) D) (-3, -3)

17
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Parametric equations and and a parameter interval for the motion of a particle in the xy-plane are given. Identify the
particle's path by finding a Cartesian equation for it. Graph the Cartesian equation. Indicate the portion of the graph
traced by the particle and the direction of motion.

92) x=4sint, y=3cost 0=<t=2n 92)

51y

4--
3_-

P | 1 1 1 1 1 1
T

1 | AN
-5 4 -3 -2 -1 1 2 3 4 5x

Counterclockwise from (0, 4) to (0, 4), one rotation

18



Counterclockwise from (4, 0) to (4, 0), one rotation

2 2
x2 |y
D)X+ Xy
ST

Counterclockwise from (0, 3) to (0, 3), one rotation

19



The figure shows the graph of a function. At the given value of x, does the function appear to be differentiable,
continuous but not differentiable, or neither continuous nor differentiable?

93) x =

A) Differentiable
B) Continuous but not differentiable

C) Neither continuous nor differentiable

Find the derivative.

3 9

94 —_-=

)= P
3 9 9 9
A)—-— B)-—+—
st 2 2 2

93)

94)

9 9 9 9
Q) -—+— D)= - =
s 82 st §2

The graphs show the position s, velocity v = ds/dt, and acceleration a = d2s/dt2 of a body moving along a coordinate line

as functions of time t. Which graph is which?
95)

A) A = position, B = velocity, C

= acceleration

C) B = position, A = velocity, C = acceleration

Find the indicated derivative.
96) Find y”

A) y n

C) y n

if y =8x sin x.
=-16 cos x + 8x sin x

=8 cos x - 16x sin x

95)
B) A = position, C = velocity, B = acceleration
D) C = position, A = velocity, B = acceleration

96)
B) y/ = - 8xsin x
D) y” =16 cos x - 8x sin x

20



Given the graph of f, find any values of x at which f’ is not defined.

97) 97)

-""'\-H

2 |-

1

-1 1: 2 »
- -1
- -2
A)x=2 B)x=0 C)x=-2,2 D)x=-2,0,2

The figure shows the graph of a function. At the given value of x, does the function appear to be differentiable,
continuous but not differentiable, or neither continuous nor differentiable?

98) x =-1 98)

A) Differentiable

B) Continuous but not differentiable

C) Neither continuous nor differentiable

Use implicit differentiation to find dy/dx.

99) xy +x=2 99)
A)_1+y B)_1-|rx C)1+y D)1+x
X y X y

Find an equation for the line tangent to the curve at the point defined by the given value of t.

100) x =sint, y =3 sin t,t:% 100)

A)y=3x-3/3 B)y:3x+§ Q) y=-3x+343 D) y =3x

Find the linearization L(x) of f(x) at x = a.

101) f(x) =sinx,a=0 101)
A)L(x) =x B) L(x) = -x C)Lx)=0 D)L(x)=3x+1

21



Find the derivative of the function.

—92x2 5
102) y:2 2x9+x
X

dy 18 -14 4

10 8 8
18 14 4

x8 x6 X3

A)

102)

B) DY _ _18x10 4 14x8 - 4x5
dx

dy -18 14 4

=—+
dx XlO X8 x5

The figure shows the velocity v or position s of a body moving along a coordinate line as a function of time t . Use the

figure to answer the question.

103) s (m)

When is the body moving backward?
A)2<t<3,4<t<57<t<9
O)8<t=<10

Use implicit differentiation to find dy/dx.
104) x5 = coty
5x4

cscy coty

5x4
csc2 y

Find y”’.
105) y :% tan(-8x - 5)

A) % sec(-8x - 5)

Q) - % sec2(-8x - 5)

Find the derivative of the function.

8
106) y = ~/11x

dy 11
AL ="

dx  8(11x)7/8
C dy _ 1

dx 8(11x)7/8

103)

B)8<t<9
D)2<t<3,4<t<5,7<t<8

104)
5x4
csc2 y

105)

B) % sec2(-8x - 5) tan(-8x - 5)

D) % sec2(-8x - 5) tan(-8x - 5)

106)
11

8(11x)9/8

o.|s:. o.|o.
X =< X =<

11x)7/8
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Suppose u and v are differentiable functions of x. Use the given values of the functions and their derivatives to find the
value of the indicated derivative.

107) u(1)=2,u’(1) =-6, v(1) =7, v’(1) = -4. 107)

%(uv) atx=1

A) 50 B) -50 C) 34 D) -40

Use implicit differentiation to find dy/dx.
3

108) y cos [% =4x +4y 108)
J

4y2
sin 1 —4y2
y

A)

\

Q) 2y
sin 1 +y cos 1 -4y
y y

Solve the problem.

109) At the two points where the curve x2 + 2xy + y2 = 25 crosses the x-axis, the tangents to the curve 109)
are parallel. What is the common slope of these tangents?
3

A B) 1 Q) -1 D) -5

Find the derivative.

110) s=t4 cost - 11tsin t-11 cos t 110)
A)%z—t‘isint+4t3cost—lltcost—22sint

B)%:_m sint-11cost+11sint

C)%:t‘LSint—M3 cost+11t cos t

D)%:—’Asint+4t3cost—lltcost

Find the derivative of the function.

111) r = (sec O + tan 0)-6 111)
dr -6 sec 6

do (sec O + tan 0)0

B) :11—; = -6(sec 6 + tan 0)~7(tan2 6 + sec O tan 0)

Q) dr_ -6(sec 0 tan 0 + secze)_7
de

D) dr _ -6(sec 0 + tan 0)~7
de
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Assuming that the equations define x and y implicitly as differentiable functions x = f(t), y = g(t), find the slope of the
curve x = f(t), y = g(t) at the given value of t.

112) x(t+1) - 4ta/x =36, 2y +4y3/2 =3+, t=0 112)
1 1
A) -24 B) -12 O-+5 D) -7
Solve the problem.

113) A = nr2, where r is the radius, in centimeters. By approximately how much does the area of a circle ~ 113)
decrease when the radius is decreased from 5.0 cm to 4.8 cm? (Use 3.14 for m.)

A) 6.1 cm? B) 3.1 cm2 Q) 6.5 cm? D) 6.3 cm?

The figure shows the velocity v or position s of a body moving along a coordinate line as a function of time t . Use the
figure to answer the question.

114) v (ft/sec) 114)

When is the body's acceleration equal to zero?
A)t=2,t=3,t=51t=6 B)t=0,t=4,t=7
C)2<t<3,5<t<6b D)0<t<2 6<t<?
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Compare the right-hand and left-hand derivatives to determine whether or not the function is differentiable at the point

whose coordinates are given.

115)
Tv
To,
::::'“:::':X
y =x2 y =A/x
A) Since limx_>1+ £7(x) :% while limX_>1_ £7(x) = 1, f(x) is not differentiable at x = 1.
B) Since limx_>1+ £7(x) = 2 while limx_>1_ f7(x) = %, f(x) is not differentiable at x = 1.
C) Since limx_>1+ f/(x) = % while limx_>1_ £7(x) = 2, f(x) is not differentiable at x = 1.
D) Since limx_>1+ £/(x) = 2 while limx_>1_ £7(x) = 2, f(x) is differentiable at x = 1.
Find dy.
116) y :ﬁ
A 22791—1;47 & b 2(99xx+_ 71;;/ 2% © 2(99xx++71)§/ 2 P) 2379;—1:17

Calculate the derivative of the function. Then find the value of the derivative as specified.

117) £(x) :%;f’(m

A)f’(x)=8;f'(0)=8 B) f/(x) = - 8(x + 2)2; £7(0) = - 32

Solve the problem.
118) If a and b are the lengths of the legs of a right triangle and c is the length of the hypotenuse
c2 = a2 + b2. How is dc/dt related to da/dt and db/dt?

dc da db dc da db
de_ o,da ,,db dc _ da
v riak e an B =" P
dc da db dc 1 da db
O~ %a " a D)5 —ﬂaa * b_dtJ
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Solve the problem. Round your answer, if appropriate.
119) The volume of a rectangular box with a square base remains constant at400 cm3 as the area of the

base increases at a rate of 15 cm? /sec. Find the rate at which the height of the box is decreasing
when each side of the base is 19 cm long. (Do not round your answer.)

A) % cm/sec B) Zggg cm/sec C) % cm/sec D) % cm/sec
Find an equation of the tangent line at the indicated point on the graph of the function.
120) y =f(x) =x - x2, (x, y) = (-2, -6)
A)y=-3x+4 B)y=5x+4 Cy=-bx+4 D)y=-3x-4
Solve the problem.
121) Find an equation for the tangent to the curvey = 10x . at the point (1, 5).
x2 +
A)y =5x B)y=0 Cy=5 D)y=x+5
Find the derivative of the function.
122) g(x) = x(x6 +4)1/3
3x6 +4 3x6 +x+12
A) g/ =————577 B) g/(x) =20 X+ 12
(x6 + 4)2/3 3(x6 + 4)2/3
3x6 2x5
Qg'=——773 D) g’ () =———7=
(X6 + 4)1 3 (X6 + 4)2 3
Solve the problem.
123) Find the slope of the curve xy3 - x3y2 = -4 at (-1, 2).
3 2 6 3
A)_Z B)E C)_E D)_E
124) Find the tangent to y = cot x at x z%.
A)y=2x+1 B)y:—2x+%+1 C)y=—2x+% D)y:2x—§+1

125) Find the points on the curve x2 + y2 = 2x + 2y where the tangent is parallel to the x-axis.
A) (11 1)/ (1/ _1) B) (2/ 0)/ (2/ 2)
Q) (1, 1+402), (1, 1-42) D) (2,2+4/2), 2,2-412)

Find an equation of the tangent line at the indicated point on the graph of the function.

3
126) y = f(x) :XT’ (x, y) = (8, 256)
A)y =512x + 96 B) y =32x + 512 C)y=32x - 512 D) y = 96x - 512
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Parametric equations and and a parameter interval for the motion of a particle in the xy-plane are given. Identify the
particle's path by finding a Cartesian equation for it. Graph the Cartesian equation. Indicate the portion of the graph
traced by the particle and the direction of motion.

127) x =362,y =6t, —x <t < o 127)

1Y

4--
3_-

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

24
-394
-4+
-5
A)y=x2
5 -4 -3 -2 -1 1 2 3 4 5x
21
34
-4+
54

Entire parabola, left to right (from second quadrant to origin to first quadrant)
B) x = y2

P 1 1 1 1 1 1
T T

/I\
5 -4 -3 -2 -1 1 1 2 3 4 5x
24+

-3+

-4+
-5+

Entire parabola, top to bottom (from first quadrant to origin to fourth quadrant)
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Q) y=x2

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

24
-3
44
54

Entire parabola, right to left (from first quadrant to origin to second quadrant)
D) x = y2

5 -4 -3 -2 -1 1 2 3 4 5%X

—r
-3+
44
-5+

Entire parabola, bottom to top (from fourth quadrant to origin to first quadrant)

At the given point, find the slope of the curve, the line that is tangent to the curve, or the line that is normal to the curve,
as requested.

128) y0 +x3 =y2 + 12x, slope at (0, 1) 128)
A)2 B 03 D)-3
Solve the problem.
129) The size of a population of lions after t months is P = 100 (1 + 0.2t + 0.022). Find the growth rate 129)
when P = 2500.
A) 180 lions/ month B) 160 lions/month
C) 10,020 lions/ month D) 140 lions/ month

At the given point, find the slope of the curve, the line that is tangent to the curve, or the line that is normal to the curve,
as requested.

130) x4y4 =16, slope at (2, 1) 130)

A)2 B)_Z C) -8 D)_E
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Find the second derivative of the function.
(x - 9)(x2 +3x)

131) y =
y 3
2 2
a2y 12162 g2y 6 54
dx2 x3 x4 dx2 x2 X3
2 2
42y 12162 oy &y _12 162
dx2 X x2 dx2 x3 x4
Given the graph of £, find any values of x at which £’ is not defined.
132)
u
1
| T 2I T T I5 T T R W
C)x=2 D) Defined for all values of x

131)

132)

Compare the right-hand and left-hand derivatives to determine whether or not the function is differentiable at the point

whose coordinates are given.
133)

1
y=% y=-1

A) Since 1irr1X_>_1Jr £’(x) = -1 while limx_>_1_ £7(x) = 0, f(x) is not differentiable at x = -1.

B) Since lim, | _;+ £/(x) = 0 while lim, ;-

C) Sincelim 1+ £/(x) = 0 while lim ;-

D) Since limx_>_1+ £’(x) = 0 while limx_>_1_ £7(x) = 0, f(x) is differentiable at x = -1.
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£’(x) = -1, f(x) is not differentiable at x = -1.

£7(x) = 1, f(x) is not differentiable at x = -1.

133)



Solve the problem.

134) A ball dropped from the top of a building has a height of s =400 - 16t2 meters after t seconds. How
long does it take the ball to reach the ground? What is the ball's velocity at the moment of impact?

A) 25 sec, -800 m/ sec B) 5 sec, 160 m/ sec
C) 5 sec, -160 m/ sec D) 10 sec, -80 m/ sec

Find the derivative of the function.
(x - 6)(x2 +2x)

135) y = 3
C)%:24+% D)%:%-%
Solve the problem.

136) Use the following information to graph the function f over the closed interval [-5, 6].
i) The graph of f is made of closed line segments joined end to end.
ii) The graph starts at the point (-5, 1).
iii) The derivative of f is the step function in the figure shown here.

(-3,5) T 3,5) (-3, 5)
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Find the derivative.

137) y =12x72 - 2x3 + 7x 137)
A) -24x-1 - 6x2 B) -24x-3 - 6x2 +7 Q) -24x-1-6x2+7 D) -24x-3 - 6x2
Find dy.
138) y = cos(7a/x) 138)
A) 7 sin(7A/x) dx B) —7x/x sin(7a/x) dx
24[x 2
) -7 sm(7v\/>_<) dx D) 7l X sm(7f\/;) dx
24/x 2
Find the second derivative.
139) y=7x4-7x2 +5 139)
A) 28x2 - 14x B) 84x2 - 14x C) 28x2 - 14 D) 84x2 - 14

Solve the problem. Round your answer, if appropriate.

140) Water is discharged from a pipeline at a velocity v (in ft/sec) given by v = 1240p(1/2), where p is 140)
the pressure (in psi). If the water pressure is changing at a rate 0f0.406 psi/sec, find the
acceleration (dv/dt) of the water when p = 33.0 psi.

A) 108 ft/sec2 B) 1450 ft/sec2 Q) 35.6 ft/sec? D) 43.8 ft/sec?

Find the second derivative of the function.

—_2v4 1+ x6
X

2 2

Ao dy 36 10 3 gy 4oy _360 60 12
dx2 x10 x6 x4 dx2  xI11 X7 x5
2 2
dsy 36 10 3 p) 45y _360 60 12
dx2 x11 x5 3 dx2 x12 x4 2
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The graphs show the position s, velocity v = ds/dt, and acceleration a = d2s/dt2 of a body moving along a coordinate line

as functions of time t. Which graph is which?
142)

A) B = position, A = velocity, C = acceleration

C) C = position, A = velocity, B = acceleration

Find the derivative of the function.

143) y =8[x + 11

A)QZ_L
dx  Alx+11
C)ﬂ: 1

dx  24/x +11

Find y’.
144) y = (2x3 + 6)(2x7 - 3)
A) 8x9 + 84x6 - 18x2
C) 40x9 + 84x6 - 18x

142)
B) A = position, B = velocity, C = acceleration
D) A = position, C = velocity, B = acceleration
143)
dy 4
B) =% =-
dx  (x+11)3/2
D) dy 4
dx  A/x+11
144)

B) 40x9 + 84x6 - 18x2
D) 8x9 + 84x6 - 18x
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The figure shows the velocity v or position s of a body moving along a coordinate line as a function of time t . Use the
figure to answer the question.

145) v (ft/sec) 145)

What is the body's acceleration when t =8 sec?
A) -2 ft/sec2 B) 1 ft/sec? C) 1.67 ft/sec? D) 0 ft/sec2

Assuming that the equations define x and y implicitly as differentiable functions x = £(t), y = g(t), find the slope of the
curve x = f(t), y = g(t) at the given value of t.

146) 2x + 4x3/2 =3 +t, y(t + 1) - 4fy =25,t =0 146)
A) -5 B) 10 Q-= D) -10

Find the linearization L(x) of f(x) at x = a.
147) f(x) =5x2 -4x+1,a=3 147)
A) L(x) =34x - 44 B) L(x) = 26x + 46 C) L(x) = 34x + 46 D) L(x) = 26x - 44

Calculate the derivative of the function. Then find the value of the derivative as specified.

148) f(x) =5x +9;£’(2) 148)
A) /() =0;£'(2)=0 B) f/(x)=9;f"(2)=9
Q) £/(x) =5x;£/(2) =10 D) f/(x)=5;£"(2) =5
Solve the problem.
149) The elasticity € of a particular thermoplastic can be modeled approximately by the relation 149)
5
€= 2:x10 , where T is the Kelvin temperature. If the thermometer used to measure T is accurate to

T2.3

1%, and if the measured temperature is 480 K, how should the elasticity be reported?
A) £ =0.170 + 0.004 B) € =0.170 C) £ =0.170 + 0.002 D) £ =+ 0.004

150) The range R of a projectile is related to the initial velocity v and projection angle 8 by the equation 150)

v2 sin 26 . . .
R =————, where g is a constant. How is dR/dt related to d0/dt if v is constant?

dR  v2cos26 d6 dR  2v2Zsin26 d6
Ao Yocos DAY p) AR _ 2vsin 26 d6

dt g dt dt g dt

dR  v2cos20 do dR  2v2 cos 20 do
C)—=——"-—"— D)—="—"—"—"

dt g dt dt g dt
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Find the linearization L(x) of f(x) at x = a.

151) £(x) = x + % azd 151)

A) L) = %x +% B) L(x) :%x +% C) L(x) = %x +% D) L(x) = -Zx + 2

165

The graphs show the position s, velocity v = ds/dt, and acceleration a = d2s/dt2 of a body moving along a coordinate line
as functions of time t. Which graph is which?

152) 152)
y
o t
A
C
B
A) C = position, B = velocity, A = acceleration B) B = position, C = velocity, A = acceleration
C) A = position, C = velocity, B = acceleration D) B = position, A = velocity, C = acceleration
Find the derivative of the function.
153) y =x12/5 153)
dy 12 dy dy 12 dy 12 _
A) Y _22.11/5 B) =X = x7/5 & _£7/5 D) EY _2£,-7/5
)dx 5X )dx X C)dx 5X )dx 5X

The graphs show the position s, velocity v = ds/dt, and acceleration a = d2s/dt2 of a body moving along a coordinate line
as functions of time t. Which graph is which?

154) 154)

[ 2o~}

*N

o)

A) C = position, A = velocity, B = acceleration B) A = position, B = velocity, C = acceleration

C) A = position, C = velocity, B = acceleration D) B = position, A = velocity, C = acceleration
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Use implicit differentiation to find dy/dx and d2y/dx2.

155) x2 +y2=9 155)
dy x d2 X + y2 dy x d2y x2 +y2
p o xdy B x4y
dx V' dx2 y3 dx v dx2 y2
ody__x.dly x2+y2 D)y _ x.d%y xZ-y
dx vy’ dx2 y3 dx  y’ dx2 y2
Solve the problem.
156) The range R of a projectile is related to the initial velocity v and projection angle 8 by the equation 156)
2 .
R= L;ZG, where g is a constant. How is dR/dt related to dv/dt and d6/dt if neither v nor 8 is
constant?
dR v de . dv dR 1 de dv
A)F—gvcos2GE+25m26dt] B) it —g4vc0326dt qt
dR 1 dv . de dR 2v de . dv
@) e s V COS ZGE + sin 265] D) Ty —?[V cos ZGE + sin ZGE]

The function f(x) changes value when x changes from x( to x( + dx. Find the approximation error | Af - df|. Round your
answer, if appropriate.
157) f(x) = x - x2, x0 =5,dx =0.04 157)

A) 0.072 B) 0.0016 C) 0.0736 D) 0.144

Find an equation of the tangent line at the indicated point on the graph of the function.
158) w =g(z) = 722 -4, (z, w)=(-3,5) 158)
A)w=-6z-26 B) w =-6z - 22 Cw=-6z-13 D) w=-3z-13

The equation gives the position s = f(t) of a body moving on a coordinate line (s in meters, t in seconds).

159) s=6sint- cost 159)
Find the body's velocity at time t = /4 sec.
A)—5—'\2/E m/sec B)7T/\/§ m/sec (:)5—'\2/E m/sec D)—7T'\/E m/sec
Find y’.
160) y = (62 - 5x +2)(3x3 - x2 + 5) 160)
A) 3x4 - 60x3 + 33x2 + 6x - 25 B) 15x4 - 64x3 + 33x2 + 6x - 25
Q) 3x4 - 64x3 + 33x2 + 6x - 25 D) 15x4 - 60x3 + 33x2 + 6x - 25

Calculate the derivative of the function. Then find the value of the derivative as specified.

161) £(x) =% £7(-1) 161)
A) £ = - 8x2: £ (=1) = - 8 B) £/(x) = -%; £(-1) = -8
X
Q) £/(x) =%; £/(-1)=8 D) £(x) = 8: £/(-1) = 8
X
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At the given point, find the slope of the curve, the line that is tangent to the curve, or the line that is normal to the curve,
as requested.

162) y4 +x3 :y2 + 10x, normal at (0, 1) 162)
A)Y:%X” B)y:-%ﬁl C)y:—%x D)y=5x+1

The equation gives the position s = f(t) of a body moving on a coordinate line (s in meters, t in seconds).

163) s=8+5cost 163)
Find the body's acceleration at time t = /3 sec.
A)%m/sec2 B)S—’;/Em/sec2 C)—ST’\/Em/sec2 D)—%m/sec2
Solve the problem.
164) V = %nr:)', where r is the radius, in centimeters. By approximately how much does the volume of a ~ 164)
sphere increase when the radius is increased from 2.0 cm to 2.1 cm? (Use 3.14 form.)
A) 5.2 cm3 B) 5.0 cm3 C) 4.8 cm3 D) 0.3 cm3

Find the second derivative.

3
165) y =2 _ g 165)
A) %x2 B) 19x C)19x - 8 D) %x
Solve the problem.

166) The position (in centimeters) of an object oscillating up and down at the end of a spring is givenby  166)

s = A sin|4 |—t| at time t (in seconds). The value of A is the amplitude of the motion, k is a measure
m

of the stiffness of the spring, and m is the mass of the object. Find the object's acceleration at time t.

A)a——Asin[ Lt} cm/sec2 B)a——A\/Esin[ Lt] cm/sec2
\/ m m \, m
Q) a——A—kSin[ L’t] cm/sec2 D) a—A—kcos[ Lt] cm/sec2

m \, m m \, m

Find the linearization L(x) of f(x) at x = a.

167) f(x) =A/6x+81,a=0 167)
A)L() =3x -9 B)L0Y =2x +9 O LK) =2x-9 D) L(9 = 3x+9
Solve the problem.
168) The curve y = ax2 + bx + ¢ passes through the point (2,28) and is tangent to the line y = 4x at the 168)
origin. Find a, b, and c.
A)a=6,b=0,c=0 B)a=0,b=5c=4 C)la=4,b=0,c=5 D)a=5b=4,c=0

Find the derivative of the function.

169) y = (1 + sin 7t)~4 169)
A) y' =-28(1 + sin 7t)=9 cos 7t B) y' = - 4(1 + sin 7t)=5 cos 7t
Q) y’ = - 28(cos 7t)-5 D)y’ =-4(1 +sin 7t)-5
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Find an equation for the line tangent to the curve at the point defined by the given value of t.

170) x=92 -6,y =t2, t =1

1 2 2
A)y—§x+§ B)y—9x—§
Find the derivative of the function.
9
171) s = A/t-4
ds 4 ds 4

25 _Z24+-13/9 95 _2413/9

A =9t B3t =9t

Find the second derivative of the function.
172) r :[1 i 36}(3 - 0)

30
d2r 2 d2r 1
A)——=-="1_1 B)—=-—-1
de2 63 do2 62

Find the derivative.

173) s=t2 - csct+ 18

A) % =5t4 + cot2t

C)%:5t4—csctcott

174) w=2z"5 L
z

1 1
A) -5276 + — B) z6 +—
z2 z2

Find y”.
175) y = (Wx -9)™3
A) 6 (ax-9)

C)%(\/;—9)'5[—%+5J

Given y = f(u) and u = g(x), find dy/dx = f (g(x))g ().
176) y =sin u, u = cos x

A) cos x sin x B) - cos x sin x

Solve the problem.

C)y:%x+1 D)y:—x—%
095 __213/9 pyds __2,13/9
)dzr_l_ )dzr_i
de2 6 dez 3
B)$:5t4+csctcott
D)E:t4—cot2t+18
dt
1 1
57,6 - — -6 —
C) -5z ) D) 5z )

B) —%(&—9)'5[%—31

3 _g)-4
D) 24}(& 9)

C) - cos(cos x) sin x D) sin(cos x) sin x

177) The concentration of a certain drug in the bloodstream x hr after being administered is

approximately C(x) =
13 +x

changes from 1 to 1.12.
A) 0.04 B) 0.47

. Use the differential to approximate the change in concentration as x

C) 0.26 D) 0.30

170)

172)

173)

174)

175)

176)

177)



Find the value of (f o g)’ at the given value of x.

178) f(u) =sin2 tu + u, u = g(x)=-x,x=6 178)
A)1 B)0 O -1 D) -6
Solve the problem.
179) Suppose that the radius r and the circumference C = 2nr of a circle are differentiable functions of t. 179)
Write an equation that relates dC/dt to dr/dt.
dC dr dC dr dC dr dr dC
EURTIrTS Pa T ©a = a Pra =" ac

The function s = f(t) gives the position of a body moving on a coordinate line, with s in meters and t in seconds.

180) s=-t3+4t2 -4t 0<t=<4 180)
Find the body's speed and acceleration at the end of the time interval.
A) 4 m/sec, 0 m/sec2 B) 20 m/sec, -16 m/ sec?
C) -20 m/sec, -16 m/ sec2 D) 20 m/sec, -4 m/ sec2
Solve the problem.
181) Does the graph of the function y = 6x + 3 sin x have any horizontal tangents in the interval 181)
0 < x = 2a? If so, where?
T 2n
A)Y tx=—,x=— B
) Yes, at x 3,x 3 ) No
C) Yes, atx:%,x:% D) Yes, atx:%

Find the value of d2y/dx2 at the point defined by the given value of t.
3w

182) x=tant, y =3 sec t't:T 182)
A)3\/§ B)_i C)ﬁ 1))_3_'\/E
2 4 4
The function s = f(t) gives the position of a body moving on a coordinate line, with s in meters and t in seconds.
183) s=3t2+4t+10,0st<2 183)
Find the body's speed and acceleration at the end of the time interval.
A) 16 m/sec, 6 m/ sec2 B) 16 m/sec, 12 m/ sec2
C) 26 m/sec, 6 m/ sec? D) 10 m/sec, 2 m/sec?
Find the limit.
184) lim /32 + sin(x sec X) 184)
x—>7/3

A)0 B) «/32 +1 a1 D)3

Find the value of d2y/dx2 at the point defined by the given value of t.
185) x =ty =A/2t, t=7 185)
1

A)-— 1 o)~ D) -

B) - ——
14 ) 14414 14 14
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Suppose u and v are differentiable functions of x. Use the given values of the functions and their derivatives to find the

value of the indicated derivative.

186) u(2) =9,u’(2) =3, v(2) =-2, v’/(2) = -5. 186)
d
a(3v—u)atx-2
A)-18 B) -15 Q3 D) -12
Find the derivative of the function.
_ (x+5)(x+2)
187) y XX 187)
,  14x2-140 ) 14x - 140
(x =5)2(x - 2)2 (x = 5)2(x - 2)2
-x2 -14x2
Oy’ = x< +20 D)y’ = 14x4 + 140
(x-5)2(x - 2)2 (x - 5)2(x - 2)2
Use implicit differentiation to find dy/dx and d2y/dx2.
188) xy + 3 =y, at the point (4, -1) 188)
2 2
ady _1.d%y 2 pdy __1.d%y
dx 373gx2 9 dx 37 dx2
)ﬂ:ldzy:_g )ﬂ: 'd2y2_24
dx 37 gx2 9 dx 7 gx2
Find the derivative of the function.
2
189) y _xc+8+3 189)
/x
3x2 +8x -3 3x2 + 8x - 3
Ayl =222 B y/=22T°9%279
r_2x+8 r_2x+8
Oy’= X Py ~2x3/2
Calculate the derivative of the function. Then find the value of the derivative as specified.
ds
= ifs=t2 -
190) Ttlt -3 ifs=t= -t 190)
ds ds ds ds
A)E—Z—t,at:_?)—S B)E—t—l,at:_?)——él
ds ds ds ds
C)E—Zt—l,at:_:}——7 D)E—2t+1,at:_3——5
Find the value of (f o g)’ at the given value of x.
191) f(u) = tann—zu, u=gkx) = x2, x =2 191)
A) -4x B) -2x Q) 2n D)4
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Solve the problem.

192) Does the graph of the function y = tan x - x have any horizontal tangents in the interval0 = x < 2n?
If so, where?

A) Yes,atx=mn B) No
C) Yes,atx=0,x=m, x =2 D)Yes,atx:%,x:%
Find the slope of the tangent line at the given value of the independent variable.
198) ) =3x + =, x=4
39 57 57 39
A) = B) 16 Q) = D) e
Solve the problem.

194) A heat engine is a device that converts thermal energy into other forms. The thermal efficiency, e, of

a heat engine is defined by

o Qh - Qc
Qh 7
where Q, is the heat absorbed in one cycle and Q, the heat released into a reservoir in one cycle, is
2e
a constant. Find .
dQp?
d2e Qc d2e Qc d2e - Qc d2e -2Qc
A)—2:_3 B)—2:_2 0.2 202 0.2 T O3
dQh=  Qh dQns Qh dQn=  2Qh dQh~ Qh

Solve the problem. Round your answer, if appropriate.

195) As the zoom lens in a camera moves in and out, the size of the rectangular image changes. Assume

that the current image is 6 cm x 5 cm. Find the rate at which the area of the image is changing

(dA/df) if the length of the image is changing at0.5 cm/s and the width of the image is changing at

0.1cm/s.
A) 6.2 cm2/sec B) 3.1 ecm2/sec C) 3.5 cm2/sec D) 7.0 cm2/sec

Calculate the derivative of the function. Then find the value of the derivative as specified.

196) g0 = - =;g/(-2)

Ny 2 oy L TN VN |
A) g'(x) = Xz,g( 2)= > B)g()—XZ,g(Z)—2
QO g’ =-2x%g"(-2)=-38 D)g/(x)=-2g’(-2)=-2
Solve the problem.

197) The area A = nr2 of a circular oil spill changes with the radius. At what rate does the area change
with respect to the radius whenr =3 ft?

A) 6m ft2 / ft B) 3x ft2/ ft Q) 6 ft2/ft D) 9 ft2/ ft
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198) The position of a particle moving along a coordinate line is s =A/2 + 2t, with s in meters and t in 198)
seconds. Find the particle's velocity att =1 sec.

A)%m/sec B)%m/sec C)—%m/sec D) 1 m/sec
Find y’.
199) y _[L + 3] [XZ L 3} 199)
x2 x2
1 4 4 4
A) -— +6x B) — + 6x C)-—-6x D) — + 6x
X2 X2 X2 x3
Solve the problem.
200) The size of a population of mice after t months is P = 100(1 + 0.2t + 0.02t2). Find the growth rateatt  200)
= 14 months.
A) 152 mice/month B) 176 mice/ month C) 38 mice/month D) 76 mice/ month

Calculate the derivative of the function. Then find the value of the derivative as specified.

dr . 2
201) =10 5 Ifr—m 201)
odo__ 2 dif 1 gdr__ 1 dr] 1
do  (6-9)3/2"d6|6=2 4 do  (6-9)3/2"d6j6=2 8
odr__ 1 def 1 pdr__ 2 dr| 1
do  (-p)3/2°dOB=2 8 do  (-0)3/2°dBp=2 4

The function f(x) changes value when x changes from x( to x( + dx. Find the approximation error | Af - df|. Round your
answer, if appropriate.
202) f(x) =x3,xg =2, dx =0.02 202)

A) 0.004816 B) 0.003612 C) 0.001204 D) 0.002408

At the given point, find the slope of the curve, the line that is tangent to the curve, or the line that is normal to the curve,
as requested.

203) x6y6 =64, normal at (2, 1) 203)
A)y:%x B)y=-2x+5 Cy=2x-3 D)y:—%x+2
Find dy.
204) y = csc(5x2 - 1) 204)
A) -10x csc(10x) cot(10x) dx B) 10x csc(5x2 - 1) cot(5x2 - 1)dx
C) -10x csc(5x2 - 1) cot(5x2 - 1) dx D) -5x2 csc(5x2 - 1) cot(5x2 - 1) dx
Solve the problem.
205) At time t, the position of a body moving along the s-axis iss = t3 - 18t2 + 60t m. Find the total 205)
distance traveled by the body fromt=0to t = 3.
A) 101 m B) 499 m C) 105 m D) 45m
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206) The position (in centimeters) of an object oscillating up and down at the end of a spring is given by

s = A sin [4 {%t] at time t (in seconds). The value of A is the amplitude of the motion, k is a measure

of the stiffness of the spring, and m is the mass of the object. How fast is the object accelerating

when it is accelerating the fastest?

A) A cm/sec2 B) %k cm/sec2

Find the derivative.

207) s:t3tant—f\/7t

ds 1
A)— =3t2se2 t -——
dt 24t
ds 1
O)—=-t3sec2t+3t2tant +—=
e 24/t

Use implicit differentiation to find dy/dx and d2y/dx2.
208) x2 + y2 =5, at the point (2, 1)

2
ALY o4ty g
dx dx2
dx 7 gx2

209) 4nfy -y = 2x
A)ﬂ: 24Jy .dz}’: 4
dx 2-4fy"dx2  (2-Afy)?
C)ﬂzz"\/;’;dzyzz"\/;’
dx  24fy " dx2 4y

Find the limit.
210) lim 5 cos [sin X+ 7 cot[ T ] + 1]
X—>—-11/2 4 csc x
A)0 B) 5
Solve the problem.

C) A2 cm/sec2

D) A\/z cm/sec?
m

ds 1
B)— =t3secttant+3t2 tan t - ——

dt 24t

ds 1
D)—=t3sec2t+3t2tant-—=

dt 24/t

2

pdy __, 4%y 4

dx dx2

)ﬂf_l. sz,

dx 27 gx2

dy 2 d2 2
B)L=-f-2"L-_ =

dx  Afy dx2 y2
D&y _ Ay %y 2-2y

T2y a2 Ay

Q-5 D)1

211) A piece of land is shaped like a right triangle. Two people start at the right angle of the triangle at
the same time, and walk at the same speed along different legs of the triangle. If the area formed by

the positions of the two people and their starting point (the right angle) is changing at5 m2 /s, then
how fast are the people moving when they are 3 m from the right angle? (Round your answer to

two decimal places.)

A)0.83m/s B) 3.33m/s
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C)1.80 m/s D) 1.67 m/s

206)

207)

208)

209)
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Find the derivative of the function.
7t

212) s =sin % - cos -

ds 7m nt) 7m . 7=t

G "2 OS2 |T 7
yds _7n o (7xt) 7w o (7t
dt 2 2 2 2

Find the value of (f o g)’ at the given value of x.

213) f(u) =

-u,u=gx) =mx, x=2
cos® u

A) -n B)3-=n

Find the derivative of the function.
214) £(t) = (4 - D4 + 3)7L
1242 -
A) £ = 203 - 1212 -4
4+3

t3-12t2 -4
o) :2—
) £7(t) Gy

6 7
215) p:[qz;‘l' 4][(:{ ;6]

A) 4R :%ql‘l + 1848 +24q7 - 2—‘;

dq q
dp _11 19 4 3_24
Q) dq 2 qlVY +10q%* + 12¢q 3

Q) 2n D) -2n
B) £/ (¢ _ -2 +1212-4
) £7(t) as 02

- 43 + 1212 -4
D) /() = — 212t -4
) 4 +13)?

dp _1 10,98 4133 + 22
B) dq >4 +2q* + 3q +q3

dp 11 q9_24
D)5q =24 @

Find the slope of the tangent line at the given value of the independent variable.

216) s =4t4 + 313, t = -1
A) -25 B) 7

Use implicit differentiation to find dy/dx and d2y/dx2.

217) y2-x2=3
A dy _x dZy y2-x2

dx vy’ gx2 y3

dy x d2y y-x2
QX =Xy _yo©
dx vy gx2 y2

Solve the problem.

Q) -7 D) 25

gy __x. dly _y2-x2
dx  y dx2  y3

dy x d2y y2-x2
D)X =X, S Y ox
dx vy’ gx2 y2

218) Suppose that the radius r and volume V :%nr3 of a sphere are differentiable functions of t. Write

an equation that relates dV/dt to dr/dt.

dV 4 ,dr dv

A) —— =—nrt— B) — = 4mr2

dt

dv
O

212)

213)

214)

215)

216)

217)

218)



Find the second derivative of the function.

7
219) s = L FOLHO 219)
2
d2s 12 36 d2s 6 12
A)— =200 +—= +=— B)— =583 -— -—=
t2 t 2 dt2 B3 ¢
d2s 6 12 d2s 12 36
Q) —=5t¢-— - — D) — =203 + = +-—
de2 2 3 dt2 3 ¢

The function s = f(t) gives the position of a body moving on a coordinate line, with s in meters and t in seconds.

220) s=2t-t2,0=t=2 220)
Find the body's speed and acceleration at the end of the time interval.
A) 2 m/sec, -4 m/sec? B) -2 m/sec, - 2 m/sec?
C) 6 m/sec, -4 m/ sec2 D) 2 m/sec, - 2 m/sec2
Solve the problem.

221) Suppose that the dollar cost of producing x radios is c(x) = 800 + 40x - 0.2x2. Find the average cost ~ 221)
per radio of producing the first 45 radios.

A) $2195.00 B) $31.00 C) $431.00 D) $1395.00

At the given point, find the slope of the curve, the line that is tangent to the curve, or the line that is normal to the curve,
as requested.

222) 5x2y - 1 cos y = 6w, normal at (1, w) 222)
1 1 1 1
A)y=—x - — B ve -t~
)y nX n+n )y nx+n+n
C)yzLx—L+n D)y = -2nx + 3n
2w 2w

The figure shows the velocity v or position s of a body moving along a coordinate line as a function of time t . Use the
figure to answer the question.

223) v (ft/sec) 223)

44
-5

When is the body moving backward?
A)0<t<4 B)0<t<2,6<t<?
Q) 7<t<10 D)4<t<7
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Find y”.

224) y =A/3x +3 224)

A)_9—V3X+3 B)—* C)L D)—;
4 4(3x +3)3/2 24/3x + 3 4(3x +3)3/2
Find the value of (f o g)’ at the given value of x.
225) f(u) =uZ, u=g(x) =x>+2,x=-1 225)
A)15 B) 2 Q)10 D) -30
Solve the problem.

226) A cube 7 inches on an edge is given a protective coating 0.3 inches thick. About how much coating ~ 226)
should a production manager order for 500 cubes?

A) About 7350 in.2 B) About 51,450 in.3
C) About 22,050 in.2 D) About 44,100 in.3

Suppose u and v are differentiable functions of x. Use the given values of the functions and their derivatives to find the
value of the indicated derivative.

227) u(1)=5,u’(1)=-5,v(1) =7, v’(1) =-3. 227)
i(2u—4v) atx=1
dx

A) -18 B) 38 C) -22 D)2

The function f(x) changes value when x changes from x to x( + dx. Find the approximation error | Af - df|. Round your
answer, if appropriate.
228) f(x) = x2,xg =9, dx = 0.05 228)

A) 0.00125 B) 0.005 C) 0.8525 D) 0.0025

At the given point, find the slope of the curve, the line that is tangent to the curve, or the line that is normal to the curve,
as requested.

229) x3y3 =8, tangent at (2, 1) 229)
A)yz%x B)y=4x-1 C)y:—%x+2 D)y=4x+1

Solve the problem. Round your answer, if appropriate.

230) Boyle's law states that if the temperature of a gas remains constant, then PV = ¢, where 230)
P = pressure, V = volume, and c is a constant. Given a quantity of gas at constant temperature, if V

is decreasing at a rate of 9 in. 3/ sec, at what rate is P increasing when P =501b/ in2and V=70

in.3? (Do not round your answer.)

A) i—g Ib/in2 per sec B) @ Ib/in.2 per sec
Q) 4—75 Ib/in.2 per sec D) % Ib/in.2 per sec
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Solve the problem.

231) Find all points on the curve y = sin x, 0 =< x = 2%, where the tangent line is parallel to the line y :%x. 231)

n 1)(2x 1 T ,\/§ 5n ,\/§
A3 E]’ [ EX EJ B [E' T]' [? 'TJ
| ,\/§ 2n ,\/§ n 1)(1lx 1

© 3’ 2}[3' 2] D)[6'2}[6 '_ZJ

232) About how accurately must the interior diameter of a cylindrical storage tank that is14 m high be 232)
measured in order to calculate the tank's volume within 0.2% of its true value?

A) Within 0.2% B) Within 0.2 meters
C) Within 0.1 meters D) Within 0.1%

Suppose that the functions f and g and their derivatives with respect to x have the following values at the given values of
x. Find the derivative with respect to x of the given combination at the given value of x.
x|f(x) g(x) £/(x) g’(x)

233) 3] 1 16 6 3 233)
41 -3 3 2 -6
Agx), x=3
1 1 3 1
A) - 2—,\/5 B) ) @) R D) 2—’\/5
Find the derivative of the function.
234) f(x) = cos [(10x + 13)-1/2] 234)
_ ; -1/ 2]
A) £200 — — s 5 B) £/ :5SIH[(1OX+13)1
)60 Sm[(mx +13)3/ 2] )60 (10x + 13)3/2
©) £(x) = - sin[(10x + 13)-1/2] D) /0 = =sin[10c+ 19177

2(10x + 13)3/2

235) q = cos(+f6t +11) 235)

49 _ 49 | gin|—3
A) 5L =-sin(«6t +11) B =~ e
d 1 d 3
Q) <l =-———sin(+/6t + 11) D)< = - —— sin(«/6t + 11)
) dt 24/6t +11 ( ) dt A6t +11 (
Find y”.
236) y =5 sin(2x + 11) 236)
A) 10 cos(2x + 11) B) - 20 cos(2x + 11) C) - 20 sin(2x + 11) D) - 10 sin(2x + 11)
Solve the problem.
237) Attime t =0, the velocity of a body moving along the s-axis isv = t2 - 7t + 6. When is the body 237)
moving backward?
A)l<t<é6 B)0=<t<1 C)0=<t<b D)t>6
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Find the second derivative of the function.

4
238) y =217 238)
X2
2 2 2 2
A)d_Xzz_ﬂ B)d_X:1+£ C)d_X:2+£ D)d_Xzzx_ﬁ
dx2 x4 dx2 x4 dx2 x4 dx2 x3
Find the linearization L(x) of f(x) at x = a.
1
239) f(x) = 5520 239)
1 1 1
A) L(x)———x—g B) L(x) Xt e
Q) L(x):lx—% D) L(x):—%x %
Find y’.
240) y = (5x - 2)(5x3 - x2 + 1) 240)
A) 25x3 + 15x2 - 45x + 5 B) 100x3 - 15x2 + 45x + 5
C) 100x3 - 45x2 + 4x + 5 D) 75x3 + 45x2 - 15x + 5

Write a differential formula that estimates the given change in volume or surface area.
241) The change in the volume V = nir2h of a right circular cylinder when the height changes fromhqg to ~ 241)
hg + dh and the radius does not change

A) dV = nr02 dr B) dV = nr2 dh C)dVv = nrzho dh D) dV = 2nrhg dh

Find the indicated derivative.
242) Find y(4) if y = -8 cos x. 242)
A) y4) =8 sin x B) y(4) = -8 sin x Q) y(4) = -8 cos x D) y(4) =8 cos x

The figure shows the velocity v or position s of a body moving along a coordinate line as a function of time t . Use the
figure to answer the question.

243) v (ft/sec) 243)

What is the body's greatest velocity?
A) 4 ft/sec B) 3 ft/sec C) 2 ft/sec D) 5 ft/sec
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Find the value of (f o g)’ at the given value of x.

244) f(u) =———, u=g(x) =7x2 +x+4,x=0 244)
uZ -1
1 17 47 17
A5 B -5 © 25 )53

The figure shows the graph of a function. At the given value of x, does the function appear to be differentiable,
continuous but not differentiable, or neither continuous nor differentiable?

245) x=0 245)

A) Differentiable

B) Continuous but not differentiable

C) Neither continuous nor differentiable

Solve the problem.
246) The position(in feet) of an object oscillating up and down at the end of a spring is given by 246)

s = A sin|4 /%t at time t (in seconds). The value of A is the amplitude of the motion, k is a measure

of the stiffness of the spring, and m is the mass of the object. Find the object's velocity at time t.

A) V:Acos[ kt} ft/sec B) V:A\/Ecos £t ft/sec
\/ m m \’m

C)VZ—A\/ECOS[/\ /kt] ft/sec D)V:A\/Ecos 4/£t ft/sec
m m k m

The function s = f(t) gives the position of a body moving on a coordinate line, with s in meters and t in seconds.

247) s=6t2+4t+4,0<t=<2 247)
Find the body's displacement and average velocity for the given time interval.
A) 40 m, 20 m/sec B) 32 m, 16 m/sec C)32m, 32 m/sec D) 20 m, 28 m/sec
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Given the graph of f, find any values of x at which f’ is not defined.

248) 248)
ol ) H
-3
/ﬁ 2 -1 1 2 *
_3 -
A)x=-3,3 B)x=-2,0,2 C)x=-3,0,3 D)x=-2,2
Find the derivative of the function.
1+66
249) r = 6-0 249
) r [ 0 J( ) )
dr 1 dr dr 1 dr 1
A)—=— B)—=02-1 —=—+1 D)—=-—-
)0 "2 O )30 OF% 2" )0~ 2

The function f(x) changes value when x changes from x( to x( + dx. Find the approximation error | Af - df|. Round your
answer, if appropriate.

250) f(x) = x +x2, x0 =3, dx =0.02 250)
A) 0.0008 B) 0.0004 C) 0.05616 D) 0.02808
Solve the problem.
251) A manufacturer contracts to mint coins for the federal government. How much variation dr in the 251)

radius of the coins can be tolerated if the coins are to weigh within 1/50 of their ideal weight?
Assume that the thickness does not vary.

A) 0.020% B) 1.0% C) 0.010% D) 2.0%

Find dy.
252) y =7a/x +% 252)

7aIx 9 7.9 7ax 9 A
A)[ > —Xz]dx B)[z,\/; XZ]dX C)[ > +X2de D)[2&+X2]dx

Given the graph of f, find any values of x at which f’ is not defined.

253) 253)
‘Z%i\
BERENCTA
A)x=1,3 B)x=2
C)x=1,23 D) Defined for all values of x
Solve the problem.
254) The driver of a car traveling at 48 ft/sec suddenly applies the brakes. The position of the car is 254)
s = 48t - 3t2, t seconds after the driver applies the brakes. How far does the car go before coming to
a stop?
A) 8 ft B) 768 ft C) 384 ft D) 192 ft
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Find the derivative.
255) y =5x2 + 10x + 5x~3

A) 10x + 10 + 15x—4 B) 10x + 10 - 15x—4

255)
C) 10x - 15x~4 D) 5x + 5x—4
Find the derivative of the function.
256) y :%(7x +10)3 +[1 _Ar 256)
X
1302 |3 r_7 2,3, 1?2
Ay —5(7x) a B)y —5(7x+10) +X41 3
-2 -2
C)y,:£(7x+10)z—il—L D)y,:i(7x+10)2—1—L
5 X x3 5 X3
Solve the problem.

257) The number of gallons of water in a swimming pool t minutes after the pool has started to drain is

Q(t) =50(20 - x)2. How fast is the water running out at the end of 11 minutes?
A) 4050 gal / min

257)
B) 450 gal /min C) 900 gal/ min D) 2025 gal /min
Find an equation for the line tangent to the curve at the point defined by the given value of t.
258) x =csct, y=12 cott, t -z 258)
A)y=-24x +124/3 B) y =24x + 44/3

Q) y =4n[3x - 24 D)y =24x - 124/3
Suppose u and v are differentiable functions of x. Use the given values of the functions and their derivatives to find the
value of the indicated derivative.

259) u(l)=5,u’1)=-6,v(1)=7,v’/(1) =-4

. 259)
d (v
a [UJ atx=1
22 22 62 22
A) =5 B) - =5 Q) - > D) 3
Given y = f(u) and u = g(x), find dy/dx = ' (g(x))g (x).
260) y=u(u-1),u= x2 +x 260)
A) 4x3 + 6x2 - 2x B) 2x2 + 4x + 1 C) 2x2 + 4x D) 4x3 + 6x2 - 1
Solve the problem.
261) The driver of a car traveling at 60 ft/sec suddenly applies the brakes. The position of the car is 261)
s = 60t - 3t2, t seconds after the driver applies the brakes. How many seconds after the driver
applies the brakes does the car come to a stop?
A) 60 sec B) 10 sec C) 30 sec D) 20 sec
Use the linear approximation (1 + Xk = 1 + kx, as specified.
262) Estimate (1.0003)20. 262)
A) 1.003 B) 1.03 C) 1.006 D) 1.015
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Find the derivative of the function.
263) y = (sin x)~1 /2

A)y,:— COs X

2(sin x)3/ 2
1
Qy/=———
y 2(cos x)3/2
Find the derivative.
264) y =6 - 9x2

A) -18x B) 6 - 18x

Solve the problem. Round your answer, if appropriate.

B ) COS X

) (sin x)3/2
D)y’ =- L

)y 2(sin x)3/2
C)-18

D) 6 - 9x

265) One airplane is approaching an airport from the north at214 km/hr. A second airplane approaches
from the east at 248 km/hr. Find the rate at which the distance between the planes changes when
the southbound plane is 32 km away from the airport and the westbound plane is 25 km from the

airport.
A) -160 km/hr

B) -321 km /hr

C) -481 km/hr

Find the slope of the tangent line at the given value of the independent variable.

8
266) g(x) = 9er,x—é’»
1 1
A) 18 B) - 18
Find dy.
267) 6yl/2 - 2xy +x=0
-1
A)|—————|dx
3y'1 /2 - 2x
Q) _2y-1 dx
3y-1 /2 4 2x
Use implicit differentiation to find dy/dx.
268) 2xy -y2 =1
A B)
X-y y - X

2
C)E
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D) -642 km/hr

263)

264)

265)

266)
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Parametric equations and and a parameter interval for the motion of a particle in the xy-plane are given. Identify the
particle's path by finding a Cartesian equation for it. Graph the Cartesian equation. Indicate the portion of the graph
traced by the particle and the direction of motion.

269) x=4t+3,y=12t+1], -0 st=w 269)
s17
4+
3+
24+
14
LN I ¢
24
-3+
44
-5+
A)y=3x-2 B)y=3x+2
/y ,y
51 51
4t i
3t 34
24 A
i} /
5 h 5 2 [/1 2 5 4 s S a5 2] 125 4 5x

N7
Entire line, from right to left Entire line, from left to right
CQy=3x+2 D)y=3x-2
/] /]
y y
5 5T
4 4T
3T 31
2_-
1--
5 4 1 2 3 4 5x "5 -4 3 2 -1 1 2 3 4 5x
N
Entire line, from right to left Entire line, from left to right
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Find the derivative of the function.

4
270) h(x) :[&J 270)
1+ sin x
3 - 3
AW () = 4S8 X_ B) W(x) = — 205X
. 3 ; 3
C) W (x) _[_ 4 sin x][ cos.x ] D) W(x) = -4 [sm x]
cos X || 1+ sinx COS X
Find y’.
1 1
271) y—[—+3][x——+3] 271)
X X
2 1 1 2
A)— B) -— - —_— D) -—-
)x3+3 ) 3 3 C)X3+3 ) 3 3
Use implicit differentiation to find dy/dx.
272) yf\/x +1=4 272)
v 2y y %y
) 2(x+1) B)x+1 C)2(x+1) D) x+1

Solve the problem. Round your answer, if appropriate.

273) A man 6 ft tall walks at a rate of 3 ft/sec away from a lamppost that is 21 ft high. At what rate is the ~ 273)
length of his shadow changing when he is 30 ft away from the lamppost? (Do not round your
answer)

A) % ft/sec B) 15 ft/sec C) % ft/sec D) % ft/sec

The function f(x) changes value when x changes from x( to x( + dx. Find the approximation error | Af - df|. Round your
answer, if appropriate.
274) f(x) =a/x,xQ =9, dx = 0.04 274)

A) -0.00001 B) 0.00001 C) 0.00667 D) -0.00667
Assuming that the equations define x and y implicitly as differentiable functions x = £f(t), y = g(t), find the slope of the

curve x = f(t), y = g(t) at the given value of t.
T

275)x:tsint+t,ycost+y:2t,t:2 275)
2 2+m 2
A2+ B 0= D)-57%
Find the value of d2y/dx2 at the point defined by the given value of t.
276) x =sint, y =2sint, t :g 276)
A) 4 B) -4 Q)0 D) -2
Use the linear approximation (1 + x)k » 1 + kx, as specified.
277) Find an approximation for the function f(x) = (1 - x)6 for values of x near zero. 277)

A) f(x) = 1 -6x B) f(x) = 6 + 6X O f(x) =1 +6x D) f(x) = 1 + 7x
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Find the value of (f o g)’ at the given value of x.

278) f(u) = u3, u = g(x) = ):(+;L,x:1 278)
A) - 450 B) 75 C)-75 D) 450
Find dy.
279) y=3 cot[%x‘l] 279)
4 s2| L 3 csc2| Ly
A) -3x% csc ZX dx B) 3x9 csc ZX dx
3 coc| Lyl 3 esc2 | Ly
C) -3x9 csc ZX dx D) -3x9 csc ZX dx
Solve the problem.

280) At the two points where the curve x2 - xy + y2 = 36 crosses the x-axis, the tangents to the curve are ~ 280)
parallel. What is the common slope of these tangents?

A)2 B) -2 O -1 D)1
281) Find the tangenttoy =2 - sin x at x =m. 281)
A)y=x-m+2 B y=-x+2 Qy=-x+mn-2 D)y=x-2
Find the derivative of the function.
282) y =AlA[x +7 282)
Ay’ = 1 B)y’ = I S
AnJAfx + 7 AnX(\[x +7)
1 1
C) ’_ D) ’ _
N 75 Ax+7
Use the linear approximation (1 + x)k » 1 + kx, as specified.
3
283) Estimate A/1.012. 283)
A) 1.04 B) 1.004 C) 1.05 D) 1.005
Find the limit.
284) lim sec[_,2 ntJ 284)
t—0 sin t
A1 B) - 0 -1 D)0

Find the derivative.
285) y =6 -3x3 285)
A) -6x2 B) 6 - 9x2 Q) -9x D) -9x2

The function f(x) changes value when x changes from x to x( + dx. Find the approximation error | Af - df|. Round your
answer, if appropriate.
286) f(x) =x2 - x, xg =4, dx = 0.05 286)

A) 0.2025 B) 0.0025 C) 0.005 D) 0.2
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Solve the problem.

287) The diameter of a tree was 11 in. During the following year, the circumference increased 2 in. 287)
About how much did the tree's diameter increase? (Leave your answer in terms of rt.)
AZin, B) L in, Q) Zin. D) in.
T T 2 T

Find the derivative of the function.

288) y = cos?(nt - 8) 288)
A) %‘f = - 4 cos3(nt - 8) sin(st - 8) B) %tx = - 45 cos3(mt - 8) sin(st - 8)
dy 3 dy in3
Q) =4 cos?(nt - 8) D) = - 4n sin°(nt - 8)
dt dt
Find dy.
289) y =8x2 - 8x -6 289)
A) (16x - 8) dx B) 16x dx C) 16x - 16 dx D) 16x - 6 dx

Use implicit differentiation to find dy/dx and d2y/dx2.
290) xy -x+y=>5 290)

ﬂ_y+1'd2y_2y+2 B)ﬂ__1+y‘d2y_ y+1

dx  x+17dx2  (x+1)2 dx  x+17dx2  (x+1)2
ody__ 1ty dZy  2y-2 pydy_l-y d?y 2y-2

dx  x+17dx2  (x+1)2 dx  1T+x" dx2  (x+1)2

Suppose that the functions f and g and their derivatives with respect to x have the following values at the given values of
x. Find the derivative with respect to x of the given combination at the given value of x.

x|f(x) g(x) £/() g’(x)
29131 9 6 7 291)

4 -3 3 5 -4

Afx) + g(x), x=3

1 13 1 13
A)—— B) —— C-—— D) —
: 2A/10 : 2A/10 24/10 ~/10
Solve the problem.
292) The range R of a projectile is related to the initial velocity v and projection angle 6 by the equation 292)
2 .
R= ﬂ, where g is a constant. How is dR/dt related to dv/dt if 0 is constant?
2
A)§:2Vdv B)QZZV cos 20 dv
dt g dt dt g dt
C)ﬁz 2vsin 20 dv D)ﬁz 2v cos 20 dv
dt g dt dt g dt
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Use the linear approximation (1 + )k = 1 + kx, as specified.

1
293) Find an approximation for the function f(x) = for values of x near zero. 293
) pp () Jorx )
1 1 1 1
A)f(X)z—3—EX B)f(X)z1+EX C)f(X)z—3+EX D)f(X)zl—EX

Find the derivative.

294) y = L

+— 294
13x2  11Ix )

1,1 g 2 1 0.2 1 o2 1

13x3  11x2 13x3  11x2 1B3x 11x2 13x3  11x2

Use the linear approximation (1 + x)k » 1 + kx, as specified.

295) Find an approximation for the function f(x) = 1 2 for values of x near zero. 295)
A) f(x) = 1+ 2x B) f(x) = 2 + 2x C) f(x) =2 -2x D) f(x) = 1 - 2x
Find the second derivative.
296) w =z"2 -% 296)
2 2 1 2
-4, < -4 _ = 2,-3 4 -4 _ £
A) 6273 + 3 B) 6z 3 C)-2z=9+ ) D) -2z 3

The graphs show the position s, velocity v = ds/dt, and acceleration a = d2s/dt2 of a body moving along a coordinate line
as functions of time t. Which graph is which?

297) 297)

7/ t

BAC
A) B = position, C = velocity, A = acceleration B) B = position, A = velocity, C = acceleration
C) C = position, B = velocity, A = acceleration D) C = position, A = velocity, B = acceleration
Find the second derivative.
298) y =5x3 - 6x2 + 4 298)
A)20x - 12 B) 12x - 30 C)12x-20 D) 30x - 12
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Assuming that the equations define x and y implicitly as differentiable functions x = f(t), y = g(t), find the slope of the
curve x = f(t), y = g(t) at the given value of t.

299) 2x -2 - t=0,2ty +5t2 =5,t=1 299)
15 15 10
A)T B)_T Q)-5 D)—?
Solve the problem.
300) A rock is thrown vertically upward from the surface of an airless planet. It reaches a height of 300)

s = 120t - 10t2 meters in t seconds. How high does the rock go? How long does it take the rock to
reach its highest point?

A) 1320 m, 12 sec B) 720 m, 12 sec C) 360 m, 6 sec D) 714 m, 6 sec
Calculate the derivative of the function. Then find the value of the derivative as specified.
301) g(x) = 3x2 - 4x; g'(3) 301)
A)g'(x):3x—4;g’(3):5 B)g'(x):Zx—4;g'(3):2
O g/(x)=6xg’(3) =18 D) g/(x)=6x-4;g’(3) =14
The function s = f(t) gives the position of a body moving on a coordinate line, with s in meters and t in seconds.
302) s=7t-t2,0<t<7 302)
Find the body's displacement and average velocity for the given time interval.
A) -98 m, -14 m/sec B) 98 m, 14 m/sec
C) 98 m, -7 m/sec D) 0m, 0 m/sec

Find an equation of the tangent line at the indicated point on the graph of the function.
308) y=f(x)=x2 +3, (x,y)=(3,12) 303)
A)y=6x-12 B)y=6x-15 Cy=6x-6 D)y=3x-6

Find the value of (f o g)’ at the given value of x.

304) f(u):l +11L, u=gx) = 1 ,x=8 304)
u x2 -11
A) =27 B) 64 Q) 16 D) 8
Solve the problem.
305) Find an equation for the horizontal tangent to the curve at P. 305)

a1 Y

T

= a2
m ¥=cos X +einx

2_

kY 4+

.
wla +

n ¥
-1+
-2+
-3+
3
A)y:E B)y=0 Q) y=A2 D)y=1
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Write the function in the form y = f(u) and u = g(x). Then find dy/dx as a function of x.
306) y = csc(cot x) 306)

A) y =cscu; u = cot x;% = csc(cot x) cot(cot x) csc2 x
dy
B) y =cscu; u=cot x;a = - csc(cot x) cot(cot x)

Q) y =cscu; u=cot x;%;i = csc3 x cot x

D) y = cotu; u = csc x;%;i = csc2(csc X) ¢se x cot X

Suppose that the functions f and g and their derivatives with respect to x have the following values at the given values of
x. Find the derivative with respect to x of the given combination at the given value of x.
x[f(x) g(x) £/(x) g’(x)
307)3[ 1 4 8 5 307)
4 3 3 5 -5

Use implicit differentiation to find dy/dx.

308) 25X 52 4 y2 308)
X-y
A) x(x—z)z—z B) x(x—X)z—X 0 X(X'X)2+X D) X(X'X)2+X
X + y(x - y)2 X - y(x - y)2 X + y(x - y)2 X - y(x - y)2

At the given point, find the slope of the curve, the line that is tangent to the curve, or the line that is normal to the curve,
as requested.

309) y6 +x3 = y2 +12x, tangent at (0, 1) 309)
A)y=2x+1 B)y:—%x Qy=3x+1 D)y=-2x-1
Find dy.
310) y = sin(2x2) 310)
A) -4 cos(2x2) dx B) 4x cos(2x2) dx Q) 4 cos(2x2) dx D) -4x cos(2x2) dx
Solve the problem.
311) Find all points on the curve y = cos x, 0= x = 2x, where the tangent line is parallel to the liney = -x. ~ 311)
A) [g, o} B) (- 1) Q) 2x, 1 D) [% J

Assuming that the equations define x and y implicitly as differentiable functions x = f(t), y = g(t), find the slope of the
curve x = f(t), y = g(t) at the given value of t.

312)xcost+x:2t,y:tsint+t,t:g 312)
1 2
A)1+n B)2+n O2+mx D)2
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Solve the problem.

313) The radius of a ball is claimed to be 4.5 inches, with a possible error of 0.05 inch. Use differentials 313)
to approximate the maximum possible error in calculating the volume of the sphere and the surface
area of the sphere.

A) 1.8nin.3; 4.057 in.2 B) 0.97 in.3; 18n in.2
Q) 8.1nin.3; 3.6m in.2 D) 4.057 in.3; 1.87 in.2

Find the derivative.

314) y = (csc x + cot x)(csc x - cot x) 314)
A)y’=0 B)y’ =-csc2 x C)y’ =~ cscx cot x D)y’=1
Find the derivative of the function.
2
315) g(x) = X2 315)
x2 + 6x
4 + 6x3 +5x2 + 30x 2x3 - 5x2 - 30x
A) g’ (x) == B) g/(x) = X2~ 5% - 30x
8 x2(x + 6)2 8 x2(x + 6)2
6x2 - 10x - 30 4x3 +18x2 + 10x + 30
Q) g/x)=——F——— D) g’(x) =
& 2(x + 6)2 & 2(x + 6)2
Given the graph of f, find any values of x at which f’ is not defined.
316) 316)
T~ u
2L
1|
=1 1 *
- -2
A)x=0 B)x=-2,0,2
C)x=-2,2 D) Defined for all values of x
Find y’.
317) y = (4x - 2)(3x + 1) 317)
A)24x -2 B) 24x -1 C)12x-2 D) 24x - 10
Find the derivative of the function.
8
318) s = Lt +8 318)
2
ds ds 5 16
=2 _16t10 2 = _eth 22
A) I 16tV + 9t« + 16t B) i 6t 2 3
ds 5 16 ds 5 8
Q) — =60 +=+— D)—=t0-=-—
) dt * 2 " 3 ) dt 2 3
Find an equation of the tangent line at the indicated point on the graph of the function.
319) y={(x)= x2 = x, (x, y)=(-2,6) 319)

A)y=-bx+4 B)y=-5x+2 Cy=-5x-4 D)y=-5x-2
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Find the second derivative.
320) y =3x2 +8x + 4x~3 320)
A) 6 +48x-1 B) 6 +48x—5 C) 6 - 48x~5 D) 6x + 8 - 12x~4

You want a linearization that will replace the function over an interval that includes the point x. To make your
subsequent work as simple as possible, you want to center the linearization not at xg but at a nearby integer x = a at
which the function and its derivative are easy to evaluate. What linearization do you use?

321) f(x) =— o X0 =38 321)
1 16 1 4 16 1 4 1
A)E‘FEX B)E'l‘gx C)E‘ng D)gﬁ‘gx

Use implicit differentiation to find dy/dx and d2y/dx2.

322) x2-y3 =4 322)
dy _ 2x d2y 6y3 - 8x2 )_X 2x d2y 5y3 -8x2
dx  3y2’ dx2 9y5 dx  3y2" dx2 9y5
dy = 2x | dzy _ 6y3 - 8x2 D dy _ 2x d2y 6y3 - 8x2
dx 3y2' dx2 9y6 dx 3}’2 dx2 9y3

Find an equation of the tangent line at the indicated point on the graph of the function.
323) y=f(x) = 6a/x - x +9, (x, y) = (36,9) 323)

A)y=9 B)y:—%x+27 C)yz—%x+9 D)y= lx 27

Find the value of d2y/dx2 at the point defined by the given value of t.
324)x:t+cost,y:2—sint,t:% 324)

A) B) -2 Q) -/3 D) -4

1
4
Solve the problem. Round your answer, if appropriate.

325) Electrical systems are governed by Ohm's law, which states that V = IR, where V = voltage, I = 325)
current, and R = resistance. If the current in an electrical system is decreasing at a rate of9 A/s
while the voltage remains constant at 10 V, at what rate is the resistance increasing (in €2/sec) when
the current is 40 A? (Do not round your answer.)

A)— Q/sec B)%Q/sec C)%Q/sec D)%Q/sec

At the given point, find the slope of the curve, the line that is tangent to the curve, or the line that is normal to the curve,
as requested.

326) 2x2y - 1 cos y =3, slope at (1, w) 326)
A) -2n B) 0 Q) - g D) n
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Solve the problem.

327) Find the tangent to y = cos x at x :%. 327)
Ay=1 B)y:—x—g C)y:x+g D)y:—x+%

328) The position (in centimeters) of an object oscillating up and down at the end of a spring is given by~ 328)

s=A sin[ L’t] at time t (in seconds). The value of A is the amplitude of the motion, k is a measure
\’ m

of the stiffness of the spring, and m is the mass of the object. How fast is the object moving when it
is moving fastest?

A) \/% cm/sec B) A\/% cm/sec Q) A\/% cm/sec D) A cm/sec

329) Suppose that the velocity of a falling body is v = ks? (k a constant) at the instant the body has fallen ~ 329)
s meters from its starting point. Find the body's acceleration as a function of s.

A) a=2ks B) a = 2k2s3 C) a=2ks3 D) a = 2ks2

At the given point, find the slope of the curve, the line that is tangent to the curve, or the line that is normal to the curve,
as requested.

330) 4x2y - 7 cos y =5, tangent at (1, 7) 330)
A)y:—%x+% B) y =nx O y=-2ax+3n D)y=-2nx+m

Suppose u and v are differentiable functions of x. Use the given values of the functions and their derivatives to find the
value of the indicated derivative.

331) u@)=7,u’(2) =2, v(2) =-1,v/(2) = -5. 331)
8] ex=2
dx | v ax=
33
A) -33 B) - 37 Q) 5 D) 33

Solve the problem.

332) Find the normal to the curve x2 + y2 = 2x + 2y that is parallel to the liney + x = 0. 332)
A)y=x+2 B)y=-x-2 Qy=-x+2 D)y=x-2
333) A company knows that the unit cost C and the unit revenue R from the production andsale of x 333)
2
units are related by C = % +4168. Find the rate of change of unit revenue when the unit cost
is changing by $8/unit and the unit revenue is $2000.
A) $588.00/ unit B) $80.00/ unit C) $416.80/unit D) $502.40/ unit
Find the indicated derivative.
334) Find y(4) if y =3 sin x. 334)
A) y@) = -3 cos x B) y(4) = 3 cos x Q) y4) =3 sin x D) y4) = -3 sin x
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Write the function in the form y = f(u) and u = g(x). Then find dy/dx as a function of x.

335) y=(2x +11)3 335)
A)y=3u+1Lu :x3;ﬂ = 6x2 B)y =u3;u=2x+ 11;ﬂ =6(2x + 11)2
dx dx
Q) y=ud;u=2x+ 11;% —2(2x +11)3 D)y=u3u=2x+ 11;% —3(2x + 11)2

The equation gives the position s = f(t) of a body moving on a coordinate line (s in meters, t in seconds).

336) s=7sint- cost 336)
Find the body's jerk at time t = nt/4 sec.

A) - 42 m/sec3 B) 31/2A/2 m/sec3
Q) - 33/2A/2 m/sec3 D) 41/24/2 m/sec3

Find an equation for the line tangent to the curve at the point defined by the given value of t.

337) x=t, y=Aaf2t, t =2 337)
1 1 1 1
A)y——Ex B)y—Ex C)y——Ex—l D)y—3x+1
Solve the problem.

338) Under standard conditions, molecules of a gas collide billions of times per second. If each molecule 338)
has diameter t, the average distance between collisions is given by
1

»\/Entzn ’

2
where n, the volume density of the gas, is a constant. Find %
t
2 2
A) dL _ 6 B) dsL 2
dt2 »\Ent‘Ln dt2 «/Ent?’n
2 2
Q) d<L ___ 2 D) d<L _ 6
de2 »\/Entzn de2 »\/Ent4n

The figure shows the velocity v or position s of a body moving along a coordinate line as a function of time t . Use the
figure to answer the question.

339) s (m) 339)

What is the body's velocity when t =8 sec?
A) 4 m/sec B) 0 m/sec C)3m/sec D) -4 m/sec
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Solve the problem.
340) The position of a particle moving along a coordinate line is s =2 + 2t with s in meters and t in
seconds. Find the particle's acceleration at t = 1 sec.

A)%m/sec2 B)—%m/sec2 C)%m/sec2 D)—%m/sec2

Find the second derivative.
341) y=8x2 +7x -5

A) 16 B) 8 Ao D) 16x +7
Solve the problem.
342) Find the points on the curvex2 - xy + y2 = 12 where the tangent is parallel to the x-axis.
A) (-2,-4),(-2,2), (2,-2), (2, 4) B) (-2, -4), (2, 4)
C) (_4/ _2)r (_2/ 2)/ (2/ _2)/ (4r 2) D) (4r _2)/ (4/ 2)

Find the indicated derivative.
343) Find y” if y =9 sin x.

A) y” =9 cos x B) y”/ =-9sinx C) y” =81sinx D) y” =9 sin x
Find the second derivative.
4 8
344) r=—-—
)T 3 s
4 8 12 8 48 16 48 16
A)—-— B)-— +— C)—+— D)—-—
9 3 ¢ 2 P s3 P 3
Find the limit.
345) lim 2sin LCOD_(
x—1/2 cos x + 2 sin x
A)2 B) 4 Qo D) -2
Find the derivative.
346) r =20 - 03 cos O
dr dr
1392 _03 i 2302 g
A) 10 304 cos O -0°sin0 B) 0 304 sin 0
C)£:3628in6—63cose D)£2—362c056+63sin6
de de

Find an equation of the tangent line at the indicated point on the graph of the function.
347) s=h(t)=t3-9t+5, (t,5)=(3,5)
A)s=18t+5 B) s =18t-49 C)s=23t-49 D)s=5
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Given the graph of f, find any values of x at which f’ is not defined.
348)

B)x=3

, 3 D) Defined for all values of x

Write a differential formula that estimates the given change in volume or surface area.

349) The change in the surface area S = 47tr2 of a sphere when the radius changes from rg to r( + dx

A) dS = 4nrg dr B) dS = 8nr( dr C) dS =2nrg dr D) dS = 4nrg2 dr

Use implicit differentiation to find dy/dx.
350) cos xy +x3 =y3

2 ; 2 _vaqi 2 ; 2 _xqi
A) 3x% +y sinxy B) 3x4 -y sin xy Q) 3x% + x sin xy D) 3x< - x sin xy
3y2 - x sin xy 3y?2 + x sin xy 3y2 3y2
Find the derivative of the function.
_A6-5
351) r= 7575
NPV VI
A/6(6 +5)2 ~/6(6 +5)2
C) I', = 10 D) I', — 5

(6 +5n/62 - 25 0+5

The equation gives the position s = f(t) of a body moving on a coordinate line (s in meters, t in seconds).
352) s=6sint- cost
Find the body's acceleration at time t = /4 sec.

m/sec?
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The figure shows the graph of a function. At the given value of x, does the function appear to be differentiable,

continuous but not differentiable, or neither continuous nor differentiable?

353) x=0
Ty
4--
2_-
~ T _|4 T _|2 T T I2 T :4 T )’(
24
_4--
A) Differentiable

B) Continuous but not differentiable

C) Neither continuous nor differentiable

Given the graph of f, find any values of x at which f’ is not defined.
354)

B)x=0,1,2 C)x=2 D)x=1

353)

354)

Suppose u and v are differentiable functions of x. Use the given values of the functions and their derivatives to find the

value of the indicated derivative.
355) u(2)=6,u’(2) =2, v(2) =-1,v’(2) =-5.

4 ou-4v)atx=2
dx

A) 24 B) 16 )8 D) -16

Solve the problem.

356) Under standard conditions, molecules of a gas collide billions of times per second. If each molecule
has diameter t, the average distance between collisions is given by
1

»\/Entzn ’

where n, the volume density of the gas, is a constant. Find %
dL 2 dL 2 dL 1 dL 1
p&_. 2 gl 2 &L pi__

»\/Entn

dt 2730 dt A[27t3n EEN dt

65

355)

356)



357) The kinetic energy K of an object with mass m and velocity v isK = %mvz. How is dm/dt related 357)

to dv/dt if K is constant?

dm 2m dv
A TV @
dm mdv
OF% “Var

Suppose u and v are differentiable functions of x. Use the given values of the functions and their derivatives to find the

value of the indicated derivative.
358) u(2)=7,u’(2) =4, v(2) =-3,v’/(2) = -4.
d (v
& [HJ atx =2
16

A) 7 49

Find the indicated derivative.
359) Find y” if y = -2 cos x.

A) y” =-2cosx B) y” =2sinx

Find dy.
360) 3x2y -6x1/2-y =0
-1/2
3x 6xy dx
3x2 -1
3x-1/2 ¢ 6xy dx
3x2+1

A)

Find y”.
361) y=2 cot[%]

A) 4 csc? [%J cot [%]

1 X
= sl | =
@) 3CSC[J

dm dv

et LI 349V
B) It 2mv T

dv 2m dm
D=V a

16
(@) 0

Q) y” =-2sinx

B)
3x2 -1

3x-1/2 - 6Xy dx

3x2 + 1

X
B) -4 csc [g

D) % csc2 [%J cot [%J

3x-1/2 + 6Xy dx

Calculate the derivative of the function. Then find the value of the derivative as specified.

362) g(x) = x3 + 5x; g'(l)
A) g'(x) =3x2; g'(l) =3
Q) g'(x) =3x2 + 5x; g'(l) =8

358)

40

D) -2

) 49
359)

D) y” =2 cos x

360)
361)
362)

B)g'(x):x2+5;g'(1):6
D) g'(x) =3x2 +5; g'(l) =8
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Suppose that the functions f and g and their derivatives with respect to x have the following values at the given values of
x. Find the derivative with respect to x of the given combination at the given value of x.
x|f(x) g(x) £/(x) g’(x)
363 3[ 1 4 8 3 363)
4 -3 3 2 -4

1/f2(x), x =4
4 4 2 1
A)E B)_E C)E D)_Z

The function s = f(t) gives the position of a body moving on a coordinate line, with s in meters and t in seconds.

364) s=-t3+7t2 -7t 0=t<7 364)
Find the body's displacement and average velocity for the given time interval.
A) 637 m, 91 m/sec B) 499 m, 7 m/sec
C) -49 m, -7 m/sec D) -49 m, -14 m/sec

Find the derivative.

365) y=2x4-9x3-3 365)
A) 433 + 3x2 B) 8x3 - 27x2 C)8x3-27x2-7 D) 4x3 +3x2 -7
Solve the problem.
366) A runner is competing in an 8-mile race. As the runner passes each miles marker (M), a steward 366)

records the time elapsed in minutes (t) since the beginning of the race, as shown in the table. What
is the runner's average speed over the first5 miles? Round your answer to four decimal places.

MO01 2345678
t [0 1529 43 55 67 80 93 109

A) 0.0649 miles/min B) 13.4048 miles/min
C) 0.0746 miles/min D) 0.0862 miles/min
367) Does the graph of the function y =5x + 10 sin x have any horizontal tangents in the interval 367)
0 < x = 2n? If so, where?
A)Yes,atx:ﬂ,x:ﬂ B)Yes,atx:ﬁ,x:ﬂ
3 3 3 3

21

C) No D) Yes, at x = ry

Write the function in the form y = f(u) and u = g(x). Then find dy/dx as a function of x.

368) y = tar\[n - %] 368)

_ qen LAy 7 o7
A)y=tanu;u=n X,dx—xzsec[n X]

_ e 2.4y 7 _7 7
B)y=tanwu=n X ax 32 se:[n X]ta\-{ XJ

Q) y—tanu;u—n—z;ﬂ—secz[n—%]

x" dx
7 d 7
= cu=m -2 gecd
D)y=tanu;u=n T sec [xz]
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Solve the problem.

369) Find an equation for the tangent to the curve at P.

v=1l+secx

P[E,1+Aﬁ]

&lH T

2+

A)y:f\ﬁx—nT’\/Evtl%\/E
C)y:\/§x+1+\/§

370) Assume that the profit generated by a product is given by P(x) = 4a/x, where x is the number of
units sold. If the profit keeps changing at a rate 0of$600 per month, then how fast are the sales

LTI o

changing when the number of units sold is 300? (Round your answer to the nearest dollar per

month.)
A) $17 /month

Find the linearization L(x) of f(x) at x = a.

371) f(x) = %, a=27
A) L) = %x ‘1

B) $83,138 /month

1

B)L(x)=—=x+6

9

C) L(x) :ix +1

369)
B)y:—f\/§x+ HZ/E -1-42
D)y =-A2x-1-4/2
370)
C) $2598 /month D) $5196 /month
371)

D) L(x) = ——x + 2

Assuming that the equations define x and y implicitly as differentiable functions x = f(t), y = g(t), find the slope of the
curve x = f(t), y = g(t) at the given value of t.

372) 2tx +5t2=5,2y -2 -t =0,t=1

15 3
A)-— B) —
) 2 ) 10
Solve the problem.

373) A heat engine is a device that converts thermal energy into other forms. The thermal efficiency, e, o}

a heat engine is defined by
o Qh - Qc
Qh 7

O -—

372)
10

N|w

373)

where Q}, is the heat absorbed in one cycle and Qc, the heat released into a reservoir in one cycle, is

de

dQnp’

a constant. Find

_de _ 1
dQn  Qp2

de
dQp

Q2

Qc
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374) At time t, the position of a body moving along the s-axis iss = t3 - 15t2 + 72t m. Find the body's 374)
acceleration each time the velocity is zero.

A) a(6) =-6 m/sec2, a(4) =6 m/sec2 B) a(12) =72 m/sec?, a(8) = 12 m/ sec2
Q) a(6) =0 m/secZ, a4) =0 m/sec? D) a(6) =6 m/sec?, a(4) = -6 m/ sec2

You want a linearization that will replace the function over an interval that includes the point x(. To make your
subsequent work as simple as possible, you want to center the linearization not at xg but at a nearby integer x = a at
which the function and its derivative are easy to evaluate. What linearization do you use?

375) f(x) =-5x2 - 4x +9,x0 = 1.1 375)

A)0 B) -14 - 14x C) 15 - 15x D) 14 - 14x

Find the derivative.

376) y:%+2secx 376)
’ 9 ) r_9
A)y" =-—+2tan*x B) y' =— -2 secxtan x
x2 x2
r__9 r__9
Q) y’=-— +2secxtanx D)y’ =-—-2cscx
x2 x2
Solve the problem.

377) Suppose that the velocity of a falling body is v :§ (k a constant) at the instant the body has fallens  377)

meters from its starting point. Find the body's acceleration as a function of s.

2 2
:k—3 B)a= 1 C)a:—k— D)a= k
s

A)a -— -—
52 s3 &2

378) The curves y = ax2 + b and y = 2x2 + cx have a common tangent line at the point (-1, 0). Find a, b, 378)

and c.
A)a=1,b=-1,c=2 B)a=1,b=0,c=2
Cla-2,b=1,c=-1 D)a=-1,b=1,c=-2

Find the derivative.

sin X 9x
379) y= + 379
)y 9x sin x )
A)ﬂ:xcosx—smx+9smx—9xcosx )ﬂ:cosx+ 9
dx 9x2 sinZx dx 9 COS X
dy xcosx+sinx 9 sinx+9x cosx dy sinx-xcosx , 9xcosx -9 sinx
O —=%= + D)—==
dx 9x2 sin?x dx 81x2 sinx
Solve the problem.

380) At time t =0, the velocity of a body moving along the s-axis isv = t2 - 11t + 10. When is the body's  380)
velocity increasing?

A) t<5.5 B) t<10 O t>10 D) t>5.5
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Find the second derivative.

1 1
381 = +—
)y 7x2 " 5x
6 2 2 1
D __£ B -—4— - —_
7x4  5x3 7x3  5x2

06,2

2 1
D) -—
7x4  5x3 7x4  5x3

381)

The figure shows the velocity v or position s of a body moving along a coordinate line as a function of time t . Use the

figure to answer the question.
382) s (m)

When is the body moving forward?
A)0<t<1,3<t<4,5<t<7,9<t<1(
C)0<t<3,3<t<55<t<8§

Given y = f(u) and u = g(x), find dy/dx = ' (g(x))g (x).
383) y=sinu, u=10x + 17
A) 10 cos (10x + 17)
C) cos (10x + 17)

Use implicit differentiation to find dy/dx and d2y/dx2.

384) x3/5+y3/5=7
A)ﬂ—— y2/5, d2y 2y1/5—2x
dx  x2/5" dx2  5x7/5y3/5

C ﬂi_yz/S' d2y :2X3/5+2y3/5
dX X2/5, dx2 5x7/5y1/5

Solve the problem.

385) The area A = nr? of a circular oil spill changes with the radius. To the nearest tenth of a square foot,

B)0O<t<1,3<t<4,5<t<?
D)0<t<8

B) - cos (10x + 17)
D) - 10 cos (10x + 17)

dy y2/5 d2y = 2x3/5+2y3/5
dx  x2/5"dx2  5x7/5y1/5

dy x2/5' d2y 2x3/5+2y3/5
dx  y2/5"dx2  5x1/5y7/5

B)

how much does the area increase when the radius changes from6 ft to 6.1 ft?

A) 3.8ft2 B) 18.8 ft2

C) 2412 D) 37.7 ft2

382)

383)

384)

385)



Find the derivative.

386) p :Z%Seea; 386)
A)QE: 18 sin g B)ER:_2sec29tan9
dq (9 cos q- 1)2 dq (9 - sec q)2
C)Q: 18 tan? q D)Q:— 18 sin q
dq (9 -sec q)2 dq (9 cos q - 1)2

Parametric equations and and a parameter interval for the motion of a particle in the xy-plane are given. Identify the
particle's path by finding a Cartesian equation for it. Graph the Cartesian equation. Indicate the portion of the graph
traced by the particle and the direction of motion.

387) x=2cost y=2sint, n=<t=<2xn 387)
54y
4_-
3--
2--
1_-
-'5-'4-'3-'2-'11 1 2 3 4 5x
_2--
34
_4--
_5-_
A) X2 +y2=4
/]
51y
4--
3--
2_-
1--
-'5-'4-'3-‘@\-'1;'1 3 4 5x
_3-.
44
5+

Clockwise from (2, 0) to (-2, 0)
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Counterclockwise from (2, 0) to (2, 0), one rotation
Q) x2+y2=4

-3+
44
-5

Counterclockwise from (-2, 0) to (2, 0)
D)x2+y2=1

Clockwise from (1, 0) to (1, 0), one rotation
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You want a linearization that will replace the function over an interval that includes the point x(. To make your

subsequent work as simple as possible, you want to center the linearization not at xg but at a nearby integer x = a at

which the function and its derivative are easy to evaluate. What linearization do you use?

388) f(x) =A/x, x0 = 16.1

A)2+ lx B)2- lx
8 8
Find the linearization L(x) of f(x) at x = a.
389) f(x) =tanx,a=mn
A)L(X)=2x-mx B) L(x) =x -2mn

The function f(x) changes value when x changes from x( to x( + dx. Find the approximation error | Af - df|. Round your

answer, if appropriate.

390) f(x) = %, x0=2,dx=0.3

A) 0.14022 B) 0.2587

Find the derivative of the function.
391) y = X2 +2x -2
X2 -2x+2
4x2 + 8x
(x2 - 2x +2)2
-4x2 + 8x
(x2 - 2x +2)2

A)y':

C)y,:

Find dy.

392) y =xa/9x + 4

27x + 8 27x + 8

A -
)«/9x+4 2/\/9x+4

Find the derivative.

393) y = L

- +
sinx cotx

A) y’ =-6 cscx cot x +sec? x

Q) vy’ =6 csc x cot x - csc2 x

Solve the problem.

dx B) =212 dx

1 1 1
C)2+ZX D)E‘FEX
OLx)=x+m D)Lx)=x-n

C) 0.00978 D) 0.51957
-4x2 - 8x
By =—————
Y (x2 - 2x +2)2
4x2 - 8x
D)y/=—CT 2"
Y (2 - 2x +2)2
27x - 8 dx D) 27x - 8 d

Q) —/———— -
) 2«/9x+4 '\/9x+4

B) y’ =6 csc x cot x - sec? x

D)y’ =6 cos x - csc2 x

394) A charged particle of mass m and charge q moving in an electric field E has an acceleration a given

by

a=9E
m

where q and E are constants. Find j—;.

da da _ gE

A) gy ~GEm Bam =02

da _ qE da __m
9 dm ;2 D) dm  qE

388)

389)

390)

391)

392)

393)

394)



Find the value of d2y/dx2 at the point defined by the given value of t.
3n

395) x:3sint,y:3cost,t:T 395)
A) % B) 242 Q) -2 D) -2—“3/5

The figure shows the velocity v or position s of a body moving along a coordinate line as a function of time t . Use the
figure to answer the question.

396) v (ft/sec) 396)

What is the body's speed when t =10 sec?
A) -5 ft/sec B) 3 ft/sec C) 5 ft/sec D) 0 ft/sec

Find the derivative of the function.

9
397) y = /x5 397)
dy _9 4/9 dy 9 _4/9 dy _5 4/9 dy _ 5. _4/9
A)dx_SX B)dx_SX C)dx_9x D)dx_9x

Write the function in the form y = f(u) and u = g(x). Then find dy/dx as a function of x.
398) y = cot(6x - 10) 398)

A)y=cotu;u=6x- 10;% = -6 cot(bx - 10) csc(6x - 10)

B)y:cotu;u:6x—10;%:—CSC2(6X—10)
C)y:6u—1O;u:cotx;%§:—6cotxcsc2x

D)y =cotu; u=6x - 10;%:—6 csc2(6x - 10)
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Given the graph of f, find any values of x at which f’ is not defined.
399) 399)

A)x=-1 B)x=1 C)x=0 D)x=2

Solve the problem. Round your answer, if appropriate.
400) The volume of a sphere is increasing at a rate of 8 cm3/sec. Find the rate of change of its surface 400)

. . 4
area when its volume is Tn cm3. (Do not round your answer.)

A) 16 cm?2 /sec B) 16w cm2/sec C) % cm?2 / sec D) % cm? /sec

Find the value of (f o g)’ at the given value of x.

u-1
401) f(u) =—— u=g(x) =Afx, x=9 401)
1 1 1 1
A g B3 93 AT

Suppose that the functions f and g and their derivatives with respect to x have the following values at the given values of
x. Find the derivative with respect to x of the given combination at the given value of x.
x[f(x) g(x) £/(x) g’(x)
402 3[ 1 4 6 7 402)

4 -3 3 5 -5

f(g(x)), x =4
A) 18 B) -25 Q)6 D) -30

Write the function in the form y = f(u) and u = g(x). Then find dy/dx as a function of x.

403) y =cos3 x 403)
_ 3.4y a0 _ o34y
A) y =cos u; u=x9;—= = - 3x< sin(x9) B) y = cos u; u =x9; == = - sin(x?)
dx dx
C)y:u3;u:cosx;%:—3coszxsinx D)y:u3;u:cosx;%§:3coszxsinx
Solve the problem.

404) The volume of a square pyramid is related to the length of a side of the base s and the height h by 404)

the formula V = %szh. How is dV/dt related to ds/dt if h is constant?

dV  2hs ds
&3 a B)

dV  2sds dV  hds dv  s2ds
a3 ar O = D)

A) 3 dt dt 3 dt
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Find the derivative of the function.

2_3x+2
X X +
405) y =————=
7
x/ =2
A)y,:—5x8+19x7—14x6—4x+6 B)y,:—5x8+18x7—13x6—4x+6
(x7 -2)2 x7 - 2)2
C)y,:—5x8+18x7—14x6—3x+6 D)y,:—5x8+18x7—14x6—4x+6
(x7 - 2)2 (x7 -2)2

Given y = f(u) and u = g(x), find dy/dx = ' (g(x))g x).
406) y = cscu, u=x7 +2x
A) =(7x6 +2) csc x cot x B) - csc (x7 + 2x) cot (x7 +2x)
Q) =(7x6 +2) cot2(x7 + 2x) D) =(7x6 +2) csc (x7 + 2x) cot (x7 + 2x)

Find the derivative.
_secq+cscq

407) p csc q
A)QE:secqtanq B)ER:—cscqcotq
dq d
C)EE:seczq+1 D)ER:seczq
dq dq

Solve the problem.

2
408) Suppose that the revenue from selling x radios is r(x) =70x - ;(—0 dollars. Use the function r’(x) to

estimate the increase in revenue that will result from increasing production from 100 radios to 101
radios per week.

A) $50.00 B) $90.00 C) $49.80 D) $60.00

Find an equation for the line tangent to the curve at the point defined by the given value of t.

409) x=4sint, y=4 COSt,t:%

A)y=4:2x+1 B)y = x -44/2 Q) y=-x+4/2 D)y =4x +4/2

Given y = f(u) and u = g(x), find dy/dx = ' (g(x))g (x).
410) y:i,u:7x—5

u2
21 42 42x 42

- - C D) -—*%

A) 7x-5 B) 7x-5 )7x—5 ) (7x - 5)3
Solve the problem.
411) Find the points on the curvex2 - xy + y2 = 12 where the tangent is parallel to the y-axis.

A) (_2/ _4)r (2/ 4) B) (_4/ _2)r (4/ 2)
C) (_4:/ _2)1 (_21 2)/ (2/ _2)1 (41 2) D) (_2/ _4)1 (_21 2)/ (2/ _2)1 (21 4:)
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Find the second derivative.

412) s = % +11 412)

A) 22t +11 B) 22t Q) 11t D) 112

Find the linearization L(x) of f(x) at x = a.

X
413) f(x) = = 41
3) f)=——"—,a=0 3)
A) L) =~ B) L(x) = - =x O LK) = -=x D) L) = =x
49 49 7 7
Solve the problem.
414) Water is falling on a surface, wetting a circular area that is expanding at a rate of § mm2 /s. How 414)

fast is the radius of the wetted area expanding when the radius is 171 mm? (Round your answer to
four decimal places.)

A) 0.0468 mm/s B) 0.0149 mm/s C) 134.3030 mm/s D) 0.0074 mm/s

Find the derivative of the function.

415) h(0) =A/9 + sin(126) 415)

o 1 7(qy _ cos(126)
ARE) = 24/9 + sin(126) B 7o) 24/9 + sin(126)
W (0) — 6 cos(126) h @) = cos(126)
h7® AJ9 + sin(126) IO (9 +sin(126))3/2
Solve the problem.

416) The position of a body moving on a coordinate line is given by s = t2 - 6t + 10, with s in meters and ~ 416)
tin seconds. When, if ever, during the interval 0 <t < 6 does the body change direction?

A) Att=6sec B) Att=23 sec
C) Att=12sec D) No change in direction

417) A wheel with radius 2 m rolls at 18 rad /s. How fast is a point on the rim of the wheel rising when 417)
the point is /3 radians above the horizontal (and rising)? (Round your answer to one decimal
place.)

A)72.0m/s B)9.0m/s C)18.0m/s D) 36.0 m/s

Suppose u and v are differentiable functions of x. Use the given values of the functions and their derivatives to find the
value of the indicated derivative.

418) u(?)=7,u’(2) =3, v(2) =-1,v/(2) = -4. 418)
d
i (uv)atx=2
A) =25 B) 25 Q) 31 D) -31
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Find the derivative of the function.

419) q=A/18r - 15

54
dr [/18r-15 dr 9A[18r-15
C)dj_: 18 - 5r4 D)Cﬁ: 1
dr onf18r - 15 dr - oqf18-5r4
Find the indicated derivative.
420) Find y" if y = 6x sin x.
A) y”” =12 cos x - 6x sin x B) y”” = - 6x cos x + 18 sin x
Q) y"” = 6x cos x + 18 sin x D) y"” = - 6x cos x - 18 sin x
Find the derivative.
421) s =2t2 +5t+3
A) 282 +5 B) 4t+5 O)2t+5 D) 4t2 +5

The equation gives the position s = f(t) of a body moving on a coordinate line (s in meters, t in seconds).

422) s=5+3cost
Find the body's speed at time t=m/3 sec.

A)ﬁm/sec B)im/sec C)—3—’\/§m/sec D)—im/sec
2 2 2 2
Find the second derivative of the function.
423) p=|9H2|| QL8
q q2
2 2
Ay dp_2 48 144 pdp__ 1 16 36
dg2 9 ¢ 3 dg2 ¢ ¢ q*
2 2
odp__2 48 14 pyd% 2 48 144
dg2 @ ¢ P d2 ¢ ¢
Solve the problem.

424) The area of the base B and the height h of a pyramid are related to the pyramid's volume V by the
formula V = %Bh. How is dV/dt related to dh/dt if B is constant?

dv dh dv dh dVv B dh dv 1dh
A =P ey O "3 a Dr=3a
Find y’.
1 1
425) y_[”;][x_;]
1 1 1 2
A)2x -— B) 2x + — C)2x + — D) 2x + —
2 2 3 3
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Solve the problem. Round your answer, if appropriate.
426) Water is being drained from a container which has the shape of an inverted right circular cone. The =~ 426)
container has a radius of 9.00 inches at the top and a height 0f 10.0 inches. At the instant when the
water in the container is 6.00 inches deep, the surface level is falling at a rate of 0.9 in. /sec. Find the
rate at which water is being drained from the container.

A) 82.4in3/s B) 88.6 in.3/s C) 78.7in3/s D) 66.2 in.3s

Suppose u and v are differentiable functions of x. Use the given values of the functions and their derivatives to find the
value of the indicated derivative.

427) u(1)=5,u’(1)=-7,v(1) =6, v’(1) = -3. 427)
i 1 atx=1
dx| v B
3 9 19
A)-Z B) -3 C)—E D)-E

Calculate the derivative of the function. Then find the value of the derivative as specified.

428) f(x) =x2 + 7x - 2;£7(0) 428)
A f'x)=2x+7:£70) =7 B) f/(x) =2x-2; f/(0)=-2
Of’'x)=x+7£10)=7 D) f/(x)=2x;£7(0)=0

Compare the right-hand and left-hand derivatives to determine whether or not the function is differentiable at the point
whose coordinates are given.

429) 429)

y=X y =2x

A) Since limx_>0+ £/(x) = -2 while lim £’(x) = -1, f(x) is not differentiable at x = 0.

x—0~

B) Since limx_>0+ £/(x) = 2 while lim £7(x) =1, f(x) is not differentiable at x = 0.

x—0~

C) Since limx_>0+ £/(x) = 1 while lim £7(x) = 2, f(x) is not differentiable at x = 0.

x—0~

D) Since limx_>0+ £’(x) = 1 while limx_>0_ £7(x) =1, f(x) is differentiable at x = 0.
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Answer Key
Testname: 155CHP3

1) B
ID: TCALC11W 3.1.4-2

Diff: 0 Page Ref: 147-155

Objective: (3.1) Match Graph of Function with Graph of Derivative
2) D

ID: TCALC11W 3.1.4-3

Diff: 0 Page Ref: 147-155

Objective: (3.1) Match Graph of Function with Graph of Derivative

3) D
ID: TCALC11W 3.1.4-5

Diff: 0 Page Ref: 147-155

Objective: (3.1) Match Graph of Function with Graph of Derivative
4) B

ID: TCALC11W 3.1.4-1

Diff: 0 Page Ref: 147-155

Objective: (3.1) Match Graph of Function with Graph of Derivative

5) C
ID: TCALC11W 3.1.4-4

Diff: 0 Page Ref: 147-155
Objective: (3.1) Match Graph of Function with Graph of Derivative

6) A
ID: TCALC11W 3.1.4-6

Diff: 0 Page Ref: 147-155
Objective: (3.1) Match Graph of Function with Graph of Derivative

7) 5a/2
ID: TCALC11W 3.5.12-1
Diff: 0 Page Ref: 190-201
Objective: (3.5) *Know Concepts: The Chain Rule
1 x  x2
8) (a) Q(x) =3°9% %
(b) I expect the quadratic approximation to be more accurate than the linearization. The linearization accounts for how
the value of f(x) is changing at the point x = a, but the quadratic approximation also accounts for the change in this
change by incorporating the second derivative into the approximation.
ID: TCALC11W 3.8.8-1
Diff: 0 Page Ref: 221-231
Objective: (3.8) *Know Concepts: Linearization and Differentials

9) The derivative of a product is not the product of the derivatives. The correct derivative is%(xs) =8x/.

ID: TCALC11W 3.2.10-8
Diff: 0 Page Ref: 159-168
Objective: (3.2) *Know Concepts: Differentiation Rules

+x1/2-4x3=%x7/2 +4x7/2=%x7/2

d 9/2y_ 94 4. .1/2)_.4
10) dx(x/)—dx(x -x/)_x.z -

ID: TCALC11W 3.2.10-3
Diff: 0 Page Ref: 159-168
Objective: (3.2) *Know Concepts: Differentiation Rules
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Answer Key
Testname: 155CHP3

11) Yes, a tangent line to a graph can intersect the graph at more than one point. For example, the graphy =x3 - 2x2 has a
horizontal tangent at x = 0. It intersects the graph at both (0, 0) and (2, 0).
ID: TCALC11W 3.1.9-7
Diff: 0 Page Ref: 147-155
Objective: (3.1) *Know Concepts: The Derivative as a Function

y dy — X The two derivatives
X

12) The tangents are perpendicular. For the curve xy =1, % == For the curve x2 - y2 =1, 3

are negative reciprocals, and thus the tangents are perpendicular.
ID: TCALC11W 3.6.7-6

Diff: 0 Page Ref: 205-211

Objective: (3.6) *Know Concepts: Implicit Differentiation

13) Answers will vary. Possible answer: x=-4-2t, y=3-9, 0<t=<1
ID: TCALC11W 3.5.8-1
Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Parametrization for Curve

14) y=-4nx+2n+4; - 2n
ID: TCALC11W 3.5.12-3
Diff: 0 Page Ref: 190-201
Objective: (3.5) *Know Concepts: The Chain Rule
15) g’(4)=10
ID: TCALC11W 3.1.9-8
Diff: 0 Page Ref: 147-155
Objective: (3.1) *Know Concepts: The Derivative as a Function

16) y'=4x2 +7x -3,y =8x+ 7,y =8,y(0) =0 forn=4
ID: TCALC11W 3.2.5-1
Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivatives of All Orders

dy _ x4 (3x2 + 6x) - (x3 + 3x2)4x3

_xb6 — 6xD
17) By the Quotient Rule, . _ IX2-6x = 1 6

x8 x8 x2 X3
By the Power Rule (after simplification), dy = i(x‘1 +3x2)=-x2-6x3=- L i
dx dx X2 X3

ID: TCALC11W 3.2.10-4
Diff: 0 Page Ref: 159-168
Objective: (3.2) *Know Concepts: Differentiation Rules

18) -sin x
ID: TCALC11W 3.4.6-3
Diff: 0 Page Ref: 183-188

Objective: (3.4) *Know Concepts: Derivatives of Trigonometric Functions
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19) (1) (x-3
y2:9_

2+y2:9
x=3)2=9- (x2 - 6x +9)=-x2 + 6x

2y jx — 2(x-3)=2(3-x)

dy 3-x
dx y
3-x

Substituting y = +A/6x - x2 yields gy _ e
dx /6% - X2

ID: TCALC11W 3.6.7-5
Diff: 0 Page Ref: 205-211
Objective: (3.6) *Know Concepts: Implicit Differentiation

20) The values of g’(l) and f'(g(l)) must have the same sign, since (f o g)'(l) = f'(g(l))g’(l) > 0.
ID: TCALC11W 3.5.12-5
Diff: 0 Page Ref: 190-201
Objective: (3.5) *Know Concepts: The Chain Rule

sin x

21) tanx = = sin x sec x
Cos X

d d . . sin x
—(tanx):d—(smxsecx):smxsecxtanx+secxcosx: .tanx +1=tan2 x + 1 =sec? x
X COS X

dx
ID: TCALC11W 3.4.6-8
Diff: 0 Page Ref: 183-188

Objective: (3.4) *Know Concepts: Derivatives of Trigonometric Functions
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22)

Nja +
a

No, the slope of the graph of y = - tan x is never positive. The slope at any point is equal to the derivative, which is

y’ = -sec2 x. Since sec? x is never negative, y’ = - sec2 x is never positive, and the slope of the graph is never positive.
ID: TCALC11W 3.4.6-7

Diff: 0 Page Ref: 183-188
Objective: (3.4) *Know Concepts: Derivatives of Trigonometric Functions
X5

23) The functiony = 5 decreases (as x increases) over no intervals of x-values. Its derivativey' =x4is negative for no

values of x. The function decreases (as x increases) wherever its derivative is negative.
ID: TCALC11W 3.1.9-3
Diff: 0 Page Ref: 147-155

Objective: (3.1) *Know Concepts: The Derivative as a Function

24) Answers will vary. Possible answer: x = y2 +2,y=tt=0
ID: TCALC11W 3.5.8-2
Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Parametrization for Curve
25) 7
ID: TCALC11W 3.5.12-2
Diff: 0 Page Ref: 190-201
Objective: (3.5) *Know Concepts: The Chain Rule

dr dr ds dt

26) —=——e— o
) du ds dt du
ID: TCALC11W 3.5.12-8
Diff: 0 Page Ref: 190-201
Objective: (3.5) *Know Concepts: The Chain Rule
27) By implicit differentation, we find that% = 1;)1( When the tangent is horizontal, % _1- ); =0, and thus x=1.
X y- X y-

Substituting x = 1 into the equation for the curve yields y2 - 2y + 2 = 0. Since there are no real solutions to this
equation, there are no points on the curve where x = 1. Therefore, the curve has no horizontal tangents.

ID: TCALC11W 3.6.7-4

Diff: 0 Page Ref: 205-211

Objective: (3.6) *Know Concepts: Implicit Differentiation

83



Answer Key
Testname: 155CHP3

28)

29)

30)

31)

32)

33)

34)

By the Product Rule,% =3(3x2 - 8x) + 0(x3 - 4x2) = 9x2 - 24x.

By the Constant Multiple Rule,% =3(3x2 - 8x) = 9x2 - 24x.

9x2 - 24x = 9x2 - 24x

ID: TCALC11W 3.2.10-6

Diff: 0 Page Ref: 159-168

Objective: (3.2) *Know Concepts: Differentiation Rules

c=16

ID: TCALC11W 3.4.6-1

Diff: 0 Page Ref: 183-188

Objective: (3.4) *Know Concepts: Derivatives of Trigonometric Functions

The curve y =A/x never has a negative slope. The derivative of the curve isy” = T’ which is never negative. A
X

curve only has a negative slope where its derivative is negative. Since the derivative of y —A[x is never negative, the
curve never has a negative slope.

ID: TCALC11W 3.1.9-4

Diff: 0 Page Ref: 147-155

Objective: (3.1) *Know Concepts: The Derivative as a Function

Answers ii and iii could both be true.

ID: TCALC11W 3.6.7-1

Diff: 0 Page Ref: 205-211

Objective: (3.6) *Know Concepts: Implicit Differentiation

dy _ naxn-1dx nﬁ

dy = naxn-1 dx, therefore .

uncertainty in the independent variable x.
ID: TCALC11W 3.8.8-2

Therefore, dy ax . Thus, the relative uncertainty in the dependent variable y is always |n| times the relative
y X

Diff: 0 Page Ref: 221-231

Objective: (3.8) *Know Concepts: Linearization and Differentials

According to the chain rule, (f g)' g(x g’ (x), not £ (x)) g’ (x). Thus,

; x2 - 3x)4 4(g(x)) 3g’ 4(x2 - 3x)3(2x - 3). In other words, f (u) = 4u3 must be evaluated at u = x2 - 3x, not at u
X

=X.

ID: TCALC11W 3.5.12-7

Diff: 0 Page Ref: 190-201

Objective: (3.5) *Know Concepts: The Chain Rule

The function y = 2x2 increases (as x increases) over the interval 0< x < «. Its derivative y’ = 4x is positive for x > 0.
The function increases (as x increases) wherever its derivative is positive.

ID: TCALC11W 3.1.9-2

Diff: 0 Page Ref: 147-155

Objective: (3.1) *Know Concepts: The Derivative as a Function

84



Answer Key
Testname: 155CHP3

3_ . (3x2) = (x3 -2). 3
35) By the Quotient Rule, i[x 2} _X Bx9)-(x°-2).1 = 2O+ 2.
dx| x x2 x2

3_
By the Product Rule,%[x ™ ZJ :%(( 3-2)x~1) = (x3 - 2)(-x=2) + x~1(3x2) = 2x + 2x

2 _23+2
2

2x3+2 2x3+2

x2 x2
ID: TCALC11W 3.2.10-2
Diff: 0 Page Ref: 159-168

Objective: (3.2) *Know Concepts: Differentiation Rules
dy x3.0-5.3x2 -15x2 15

36) By the Quotient Rule,

dx <6 <6 4
By the Power Rule, % = %(5x‘3) =-15x—4=- %
_15 15
x4 x4
ID: TCALC11W 3.2.10-7
Diff: 0 Page Ref: 159-168

Objective: (3.2) *Know Concepts: Differentiation Rules

37) Answers i and ii could both be true.
ID: TCALC11W 3.6.7-2
Diff: 0 Page Ref: 205-211
Objective: (3.6) *Know Concepts: Implicit Differentiation
38) [5, »)
ID: TCALC11W 3.1.9-1
Diff: 0 Page Ref: 147-155
Objective: (3.1) *Know Concepts: The Derivative as a Function

39) Answers will vary. Possible answer: x=-6 -9, y =2 -4t, t=0
ID: TCALC11W 3.5.8-3
Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Parametrization for Curve
40) cos x
ID: TCALC11W 3.4.6-4
Diff: 0 Page Ref: 183-188
Objective: (3.4) *Know Concepts: Derivatives of Trigonometric Functions

41) There is no difference at all. At x = a, the slope of the tangent = lim w =f’ (x).
X—a -

ID: TCALC11W 3.1.9-10
Diff: 0 Page Ref: 147-155
Objective: (3.1) *Know Concepts: The Derivative as a Function
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42) Neither the tangent to the graph of g at x = 2 nor the tangent to the graph of { atu = g(2) can be horizontal. Since
y = f(g(x)) at x = 2 is not horizontal, y' 2)=f (g(2)) - g’ (2) = 0. That means that neither multiplier can be = 0. Since
?(g(2)) = 0, the tangent to the graph of f at u = g(2) cannot be horizontal. Since ¢/(2) = 0, the tangent to the graph of g at
x = 2 cannot be horizontal.
ID: TCALC11W 3.5.12-6

Diff: 0 Page Ref: 190-201
Objective: (3.5) *Know Concepts: The Chain Rule
43)
/]
y
64
4--
==
T T i T ¢
N 2 N

No, the graph of y = -tan x does not appear to have a smallest slope. The slope of the graph of y = - tan x decreases
without bound as x approaches w/2 or -r/2.

ID: TCALC11W 3.4.6-6

Diff: 0 Page Ref: 183-188

Objective: (3.4) *Know Concepts: Derivatives of Trigonometric Functions

44) e~ l The slopes of g(x) and its linear approximation are deviating from each other more slowly than the slopes of the

3
corresponding curves for f(x) as long as| g' ’ )| < |f ” (x)|. Since f M (x) =2 and g' ’(x) = 6x, then
lg” ()| < |[£7”(x)| —|6x| <2 0r x< % or—%sxs%.Thus,Sz

ID: TCALC11W 3.8.8-3
Diff: 0 Page Ref: 221-231
Objective: (3.8) *Know Concepts: Linearization and Differentials

45) The curve has no tangent whose slope is -2. The derivative of the curve, y’ = 3x2 + 4, is always positive and thus never

equals -2.
ID: TCALC11W 3.1.9-6
Diff: 0 Page Ref: 147-155

Objective: (3.1) *Know Concepts: The Derivative as a Function

46) y=2xandy = —lx; The tangents are perpendicular.

2
ID: TCALC11W 3.5.12-4
Diff: 0 Page Ref: 190-201

Objective: (3.5) *Know Concepts: The Chain Rule
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r_. u’ ’
47) dful_cru-u-0_coul uT = %u ! Note that you would arrive at the same answer by using the Constant

dx| c 2 2

Multiple Rule, since i[lu] = l[ﬂJ = lu /.
dx| ¢

Celdx| ¢
ID: TCALC11W 3.2.10-10

Diff: 0 Page Ref: 159-168
Objective: (3.2) *Know Concepts: Differentiation Rules
48) mn
ID: TCALC11W 3.5.12-9
Diff: 0 Page Ref: 190-201
Objective: (3.5) *Know Concepts: The Chain Rule
6 x9 x4 x3 x2 X 1
49) v/ =X X om X (4 X (5) =X (6) =X (7)== y()=0forn=8
Vi M v YD A TY0 A e A ¥ A v orn=

ID: TCALC11W 3.2.5-2
Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivatives of All Orders

50) y=|x| =4/x2
1 1 X X
14

y' = (2)() = =

24/x2 AIx2 x|
ID: TCALC11W 3.5.12-10
Diff: 0 Page Ref: 190-201
Objective: (3.5) *Know Concepts: The Chain Rule

The curve y = (x + 3)3 has a horizontal tangent at x = -3. The derivative of the curve is y/ = 3(x + 3)2 , which equals
zero at x = -3. A curve has a horizontal tangent wherever its derivative equals zero.

ID: TCALC11W 3.1.9-5

Diff: 0 Page Ref: 147-155

Objective: (3.1) *Know Concepts: The Derivative as a Function

51

~

1) x2.0-1.2x  2x 2

52) By the Quotient Rule, d

% RV RN
d(1 dr _ _ 2
By the Power Rule, E[EJ = K(x 2) =-2x3=- g
S22
x3 X3
ID: TCALC11W 3.2.10-1
Diff: 0 Page Ref: 159-168

Objective: (3.2) *Know Concepts: Differentiation Rules
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53)

54)

55)

56)

57)

Nja +
:l -
x Vv

Yes, the graph of y = -tan x does appear to have a largest slope. It occurs at x = 0, when the slope equals -1.

ID: TCALC11W 3.4.6-5
Diff: 0 Page Ref: 183-188
Objective: (3.4) *Know Concepts: Derivatives of Trigonometric Functions

By the Product Rule,% = 5x(2x - 3) + 5(x2 - 3x) = 15x2 - 30x.

By the Constant Multiple Rule,ﬂ :i(S « (x3 = 3x2)) =5. (3x2 -6x) = 15x2 - 30x.

dx dx

15x2 - 30x = 15x2 - 30x

ID: TCALC11W 3.2.10-5

Diff: 0 Page Ref: 159-168

Objective: (3.2) *Know Concepts: Differentiation Rules
g’(4)=-5

ID: TCALC11W 3.1.9-9

Diff: 0 Page Ref: 147-155

Objective: (3.1) *Know Concepts: The Derivative as a Function

The derivative of a quotient is not the quotient of the derivatives. The correct derivative 1sd—(x‘2) =-2x3=-
X

ID: TCALC11W 3.2.10-9

Diff: 0 Page Ref: 159-168

Objective: (3.2) *Know Concepts: Differentiation Rules
dy __3x%y+y?

dx x3 + 2xy
dx x3 + 2xy

d_y_ 3x2y+y2
ax__ 1

dy /dx and dx/ dy are reciprocals; that is, dy = —dy Tax

ID: TCALC11W 3.6.7-3
Diff: 0 Page Ref: 205-211
Objective: (3.6) *Know Concepts: Implicit Differentiation
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Testname: 155CHP3

58) - cos x

ID: TCALC11W 3.4.6-2

Diff: 0 Page Ref: 183-188

Objective: (3.4) *Know Concepts: Derivatives of Trigonometric Functions
59) D

ID: TCALC11W 3.6.2-10

Diff: 0 Page Ref: 205-211

Objective: (3.6) Use Implicit Differentiation to Find Derivative
60) B

ID: TCALC11W 3.5.6-7

Diff: 0 Page Ref: 190-201

Objective: (3.5) Apply Chain Rule Givenf, g, ', g'
61) B

ID: TCALC11W 3.3.5-1

Diff: 0 Page Ref: 171-179

Objective: (3.3) Solve Apps: Economics and Other Applications
62) D

ID: TCALC11W 3.8.5-7

Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Approximation Error
63) B

ID: TCALC11W 3.5.10-8

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find Second Derivative Given Parametric Equations
64) C

ID: TCALC11W 3.3.4-3

Diff: 0 Page Ref: 171-179

Objective: (3.3) Identify Function and Its Derivatives from Graph
65) A

ID: TCALC11W 3.5.10-5

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find Second Derivative Given Parametric Equations
66) D

ID: TCALC11W 3.5.1-1

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find dy/dx Given y = f(u) and u = g(x)
67) A

ID: TCALC11W 3.4.4-1

Diff: 0 Page Ref: 183-188

Objective: (3.4) Find Trigonometric Limit
68) D

ID: TCALC11W 3.2.3-6

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Product
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69) B
ID: TCALC11W 3.4.5-1

Diff: 0 Page Ref: 183-188

Objective: (3.4) Solve Apps: Simple Harmonic Motion
70) B

ID: TCALC11W 3.3.3-3

Diff: 0 Page Ref: 171-179

Objective: (3.3) Analyze Motion Depicted in Graph
71) A

ID: TCALC11W 3.2.8-4

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative Given Numerical Values
72) B

ID: TCALC11W 3.6.2-2

Diff: 0 Page Ref: 205-211

Objective: (3.6) Use Implicit Differentiation to Find Derivative
73) D

ID: TCALC11W 3.5.9-3

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find Equation of Tangent Given Parametric Equations
74) B

ID: TCALC11W 3.7.3-10

Diff: 0 Page Ref: 213-217

Objective: (3.7) Solve Apps: Related Rates II
75) B

ID: TCALC11W 3.3.3-8

Diff: 0 Page Ref: 171-179

Objective: (3.3) Analyze Motion Depicted in Graph
76) D

ID: TCALC11W 3.5.2-2

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find y = f(u), u = g(x), dy/dx Given y = f(x)
77) D

ID: TCALC11W 3.2.4-2

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Quotient
78) B

ID: TCALC11W 3.2.9-2

Diff: 0 Page Ref: 159-168

Objective: (3.2) Solve Apps: Differentiation Rules
79) D

ID: TCALC11W 3.5.6-5

Diff: 0 Page Ref: 190-201

Objective: (3.5) Apply Chain Rule Givenf, g, ', g'
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80) C

ID: TCALC11W 3.5.10-7
Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Second Derivative Given Parametric Equations

81) C

82)

83)

84)

85)

ID: TCALC11W 3.1.5-7
Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Any Values at Which Derivative is Not Defined

A
ID: TCALC11W 3.1.6-1

Diff: 0 Page Ref: 147-155
Objective: (3.1) Graph Derivative or Function Given Graph of Other

B
ID: TCALC11W 3.2.9-6

Diff: 0 Page Ref: 159-168
Objective: (3.2) Solve Apps: Differentiation Rules

A
ID: TCALC11W 3.8.7-6

Diff: 0 Page Ref: 221-231

Objective: (3.8) Solve Apps: Differentials

D

ID: TCALC11W 3.4.5-4

Diff: 0 Page Ref: 183-188

Objective: (3.4) Solve Apps: Simple Harmonic Motion

86) C

87)

88)

89)

90)

ID: TCALC11W 3.5.4-1
Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Second Derivative Using Chain Rule

B
ID: TCALC11W 3.5.5-4

Diff: 0 Page Ref: 190-201
Objective: (3.5) Evaluate Derivative of Composite Function

B
ID: TCALC11W 3.6.2-6

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Differentiation to Find Derivative

D
ID: TCALC11W 3.5.1-5

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find dy/dx Given y = f(u) and u = g(x)

A

ID: TCALC11W 3.6.3-2

Diff: 0 Page Ref: 205-211

Objective: (3.6) Use Implicit Diff to Find First and Second Derivatives
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91) D
ID: TCALC11W 3.6.5-7

Diff: 0 Page Ref: 205-211

Objective: (3.6) Solve Apps: Slopes, Tangents, and Normals
92) D

ID: TCALC11W 3.5.7-2

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find Cartesian Equation and Graph Given Parametric Equations
93) C

ID: TCALC11W 3.1.8-4

Diff: 0 Page Ref: 147-155

Objective: (3.1) Determine if Function Differentiable / Continuous at Point
94) C

ID: TCALC11W 3.2.1-8

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Polynomial
95) D

ID: TCALC11W 3.3.4-6

Diff: 0 Page Ref: 171-179

Objective: (3.3) Identify Function and Its Derivatives from Graph
96) D

ID: TCALC11W 3.4.2-5

Diff: 0 Page Ref: 183-188

Objective: (3.4) Find Higher-Order Derivative of Trigonometric Function
97) B

ID: TCALC11W 3.1.5-3

Diff: 0 Page Ref: 147-155

Objective: (3.1) Find Any Values at Which Derivative is Not Defined
98) B

ID: TCALC11W 3.1.8-3

Diff: 0 Page Ref: 147-155

Objective: (3.1) Determine if Function Differentiable / Continuous at Point
99) A

ID: TCALC11W 3.6.2-5

Diff: 0 Page Ref: 205-211

Objective: (3.6) Use Implicit Differentiation to Find Derivative

100) D

ID: TCALC11W 3.5.9-2

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find Equation of Tangent Given Parametric Equations

101) A

ID: TCALC11W 3.8.1-8

Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Linearization of Function at Point
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102)

103)

104)

105)

106)

107)

D
ID: TCALC11W 3.2.6-5

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Product/Quotient

A
ID: TCALC11W 3.3.3-9

Diff: 0 Page Ref: 171-179
Objective: (3.3) Analyze Motion Depicted in Graph

B
ID: TCALC11W 3.6.2-7

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Differentiation to Find Derivative

D
ID: TCALC11W 3.5.4-5

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Second Derivative Using Chain Rule

A
ID: TCALC11W 3.6.1-2

Diff: 0 Page Ref: 205-211

Objective: (3.6) Find Derivative of Rational Power

B

ID: TCALC11W 3.2.8-1

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative Given Numerical Values

108) C

ID: TCALC11W 3.6.2-9
Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Differentiation to Find Derivative

109) C

110)

111)

112)

ID: TCALC11W 3.6.5-2
Diff: 0 Page Ref: 205-211
Objective: (3.6) Solve Apps: Slopes, Tangents, and Normals

D
ID: TCALC11W 3.4.1-5

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Derivative of Trigonometric Function

A
ID: TCALC11W 3.5.3-4

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Derivative Using Chain Rule

D
ID: TCALC11W 3.6.6-2
Diff: 0 Page Ref: 205-211

Objective: (3.6) Find Slope From Implicitly Defined Parametric Equations
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113) D
ID: TCALC11W 3.8.7-3

Diff: 0 Page Ref: 221-231
Objective: (3.8) Solve Apps: Differentials

114) C
ID: TCALC11W 3.3.3-1

Diff: 0 Page Ref: 171-179
Objective: (3.3) Analyze Motion Depicted in Graph

115) C
ID: TCALC11W 3.1.7-3

Diff: 0 Page Ref: 147-155
Objective: (3.1) Compare Right-Hand and Left-Hand Derivatives

116) C
ID: TCALC11W 3.8.4-4

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Differential

117) C
ID: TCALC11W 3.1.1-7

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Derivative and Evaluate at Point

118) D
ID: TCALC11W 3.7.1-5

Diff: 0 Page Ref: 213-217
Objective: (3.7) Find Related Rate Equation

119) D
ID: TCALC11W 3.7.3-9

Diff: 0 Page Ref: 213-217
Objective: (3.7) Solve Apps: Related Rates II
120) B
ID: TCALC11W 3.1.3-5
Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Equation of Tangent Line at Point

121) C
ID: TCALC11W 3.2.9-1

Diff: 0 Page Ref: 159-168
Objective: (3.2) Solve Apps: Differentiation Rules
122) A
ID: TCALC11W 3.6.1-6
Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Derivative of Rational Power
123) D
ID: TCALC11W 3.6.5-1
Diff: 0 Page Ref: 205-211
Objective: (3.6) Solve Apps: Slopes, Tangents, and Normals
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Answer Key
Testname: 155CHP3

124) B
ID: TCALC11W 3.4.3-2

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Tangents

125) C
ID: TCALC11W 3.6.5-4

Diff: 0 Page Ref: 205-211
Objective: (3.6) Solve Apps: Slopes, Tangents, and Normals

126) D
ID: TCALCI1W 3.1.3-1

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Equation of Tangent Line at Point

127) D
ID: TCALC11W 3.5.7-3

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Cartesian Equation and Graph Given Parametric Equations

128) C
ID: TCALC11W 3.6.4-1

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Slope, Tangent Line, or Normal Line

129) D
ID: TCALC11W 3.3.5-10

Diff: 0 Page Ref: 171-179
Objective: (3.3) Solve Apps: Economics and Other Applications

130) D
ID: TCALC11W 3.6.4-2

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Slope, Tangent Line, or Normal Line

131) A
ID: TCALC11W 3.2.7-3

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Product/Quotient

132) C
ID: TCALC11W 3.1.5-6

Diff: 0 Page Ref: 147-155

Objective: (3.1) Find Any Values at Which Derivative is Not Defined
133) B

ID: TCALC11W 3.1.7-2

Diff: 0 Page Ref: 147-155

Objective: (3.1) Compare Right-Hand and Left-Hand Derivatives
134) C

ID: TCALC11W 3.3.2-6

Diff: 0 Page Ref: 171-179

Objective: (3.3) Solve Apps: Motion
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Testname: 155CHP3

135) A
ID: TCALC11W 3.2.6-2

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Product/Quotient

136) C
ID: TCALC11W 3.1.6-2

Diff: 0 Page Ref: 147-155
Objective: (3.1) Graph Derivative or Function Given Graph of Other

137) B
ID: TCALC11W 3.2.1-5

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Polynomial

138) C
ID: TCALC11W 3.8.4-7

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Differential

139) D
ID: TCALC11W 3.2.2-2

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Polynomial

140) D
ID: TCALCI1W 3.7.3-1

Diff: 0 Page Ref: 213-217
Objective: (3.7) Solve Apps: Related Rates II

141) B
ID: TCALC11W 3.2.7-5

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Second Derivative of Product/Quotient
142) A

ID: TCALC11W 3.3.4-1

Diff: 0 Page Ref: 171-179

Objective: (3.3) Identify Function and Its Derivatives from Graph
143) D

ID: TCALC11W 3.6.1-3

Diff: 0 Page Ref: 205-211

Objective: (3.6) Find Derivative of Rational Power
144) B

ID: TCALC11W 3.2.3-4

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Product
145) C

ID: TCALC11W 3.3.3-4

Diff: 0 Page Ref: 171-179

Objective: (3.3) Analyze Motion Depicted in Graph
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Testname: 155CHP3

146)

147)

148)

149)

150)

151)

152)

D
ID: TCALC11W 3.6.6-1

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Slope From Implicitly Defined Parametric Equations

D
ID: TCALC11W 3.8.1-1

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Linearization of Function at Point

D
ID: TCALC11W 3.1.1-1

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Derivative and Evaluate at Point

A
ID: TCALC11W 3.8.7-10

Diff: 0 Page Ref: 221-231
Objective: (3.8) Solve Apps: Differentials

D
ID: TCALC11W 3.7.1-7

Diff: 0 Page Ref: 213-217
Objective: (3.7) Find Related Rate Equation

A
ID: TCALC11W 3.8.1-5

Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Linearization of Function at Point

B

ID: TCALC11W 3.3.4-2

Diff: 0 Page Ref: 171-179

Objective: (3.3) Identify Function and Its Derivatives from Graph

153) C

154)

ID: TCALC11W 3.6.1-1
Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Derivative of Rational Power

B
ID: TCALC11W 3.3.4-4
Diff: 0 Page Ref: 171-179

Objective: (3.3) Identify Function and Its Derivatives from Graph

155) C

156)

ID: TCALC11W 3.6.3-4
Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Diff to Find First and Second Derivatives

D
ID: TCALC11W 3.7.1-9
Diff: 0 Page Ref: 213-217

Objective: (3.7) Find Related Rate Equation
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Testname: 155CHP3

157)

B
ID: TCALC11W 3.8.5-5
Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Approximation Error

158) C

159)

160)

161)

162)

163)

164)

165)

ID: TCALC11W 3.1.3-2
Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Equation of Tangent Line at Point

B
ID: TCALC11W 3.4.5-5

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Simple Harmonic Motion

B
ID: TCALC11W 3.2.3-3

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Product

B
ID: TCALC11W 3.1.1-5

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Derivative and Evaluate at Point

B
ID: TCALC11W 3.6.4-7

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Slope, Tangent Line, or Normal Line

D
ID: TCALC11W 3.4.5-3

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Simple Harmonic Motion

B
ID: TCALC11W 3.8.7-4

Diff: 0 Page Ref: 221-231

Objective: (3.8) Solve Apps: Differentials

B

ID: TCALC11W 3.2.2-5

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Second Derivative of Polynomial

166) C

167)

ID: TCALC11W 3.5.11-7
Diff: 0 Page Ref: 190-201
Objective: (3.5) Solve Apps: The Chain Rule

D
ID: TCALC11W 3.8.1-2
Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Linearization of Function at Point
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Testname: 155CHP3

168)

169)

170)

171)

172)

173)

174)

175)

176)

177)

178)

D
ID: TCALC11W 3.2.9-3

Diff: 0 Page Ref: 159-168
Objective: (3.2) Solve Apps: Differentiation Rules

A
ID: TCALC11W 3.5.3-8

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Derivative Using Chain Rule

A
ID: TCALC11W 3.5.9-6

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Equation of Tangent Given Parametric Equations

A
ID: TCALC11W 3.6.1-5

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Derivative of Rational Power

D
ID: TCALC11W 3.2.7-4

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Product/Quotient

B
ID: TCALC11W 3.4.1-7

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Derivative of Trigonometric Function

A
ID: TCALC11W 3.2.1-7

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Polynomial

C
ID: TCALC11W 3.5.4-2

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Second Derivative Using Chain Rule

C
ID: TCALC11W 3.5.1-7

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find dy/dx Given y = f(u) and u = g(x)
A

ID: TCALC11W 3.8.7-2

Diff: 0 Page Ref: 221-231

Objective: (3.8) Solve Apps: Differentials

C
ID: TCALC11W 3.5.5-8
Diff: 0 Page Ref: 190-201

Objective: (3.5) Evaluate Derivative of Composite Function
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Testname: 155CHP3

179) C
ID: TCALC11W 3.7.1-1

Diff: 0 Page Ref: 213-217
Objective: (3.7) Find Related Rate Equation

180) B
ID: TCALC11W 3.3.1-6

Diff: 0 Page Ref: 171-179
Objective: (3.3) Find Displacement/ Velocity / Speed / Accel Given Position Function

181) B
ID: TCALC11W 3.4.3-6

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Tangents

182) D
ID: TCALC11W 3.5.10-4

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Second Derivative Given Parametric Equations

183) A
ID: TCALC11W 3.3.1-4

Diff: 0 Page Ref: 171-179
Objective: (3.3) Find Displacement/ Velocity / Speed / Accel Given Position Function

184) D
ID: TCALC11W 3.4.4-2

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Trigonometric Limit

185) B
ID: TCALC11W 3.5.10-6

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find Second Derivative Given Parametric Equations
186) A

ID: TCALC11W 3.2.8-9

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative Given Numerical Values
187) D

ID: TCALC11W 3.2.4-8

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Quotient
188) C

ID: TCALC11W 3.6.3-8

Diff: 0 Page Ref: 205-211

Objective: (3.6) Use Implicit Diff to Find First and Second Derivatives
189) A

ID: TCALC11W 3.2.4-4

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Quotient
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Testname: 155CHP3

190)

191)

192)

193)

194)

195)

196)

197)

198)

199)

200)

C
ID: TCALC11W 3.1.1-8

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Derivative and Evaluate at Point

C
ID: TCALC11W 3.5.5-7

Diff: 0 Page Ref: 190-201
Objective: (3.5) Evaluate Derivative of Composite Function

C
ID: TCALC11W 3.4.3-4

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Tangents

D
ID: TCALC11W 3.1.2-1

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Slope of Tangent Line at Point

D
ID: TCALC11W 3.2.9-10

Diff: 0 Page Ref: 159-168
Objective: (3.2) Solve Apps: Differentiation Rules

B
ID: TCALC11W 3.7.3-2

Diff: 0 Page Ref: 213-217
Objective: (3.7) Solve Apps: Related Rates II

B
ID: TCALC11W 3.1.1-6

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Derivative and Evaluate at Point

A
ID: TCALC11W 3.3.5-4

Diff: 0 Page Ref: 171-179
Objective: (3.3) Solve Apps: Economics and Other Applications

A
ID: TCALC11W 3.5.11-1

Diff: 0 Page Ref: 190-201
Objective: (3.5) Solve Apps: The Chain Rule

B
ID: TCALC11W 3.2.3-7

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Product

D
ID: TCALC11W 3.3.5-9
Diff: 0 Page Ref: 171-179

Objective: (3.3) Solve Apps: Economics and Other Applications
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Answer Key
Testname: 155CHP3

201)

202)

B
ID: TCALC11W 3.1.1-9

Diff: 0 Page Ref: 147-155

Objective: (3.1) Find Derivative and Evaluate at Point
D

ID: TCALC11W 3.8.5-3

Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Approximation Error

203) C

204)

205)

206)

207)

208)

209)

210)

211)

ID: TCALC11W 3.6.4-8
Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Slope, Tangent Line, or Normal Line

C
ID: TCALC11W 3.8.4-10

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Differential

A
ID: TCALC11W 3.3.2-3

Diff: 0 Page Ref: 171-179
Objective: (3.3) Solve Apps: Motion

B
ID: TCALC11W 3.5.11-8

Diff: 0 Page Ref: 190-201
Objective: (3.5) Solve Apps: The Chain Rule

D
ID: TCALC11W 3.4.1-2

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Derivative of Trigonometric Function

A
ID: TCALC11W 3.6.3-9

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Diff to Find First and Second Derivatives

A
ID: TCALC11W 3.6.3-7

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Diff to Find First and Second Derivatives

C
ID: TCALC11W 3.4.4-3

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Trigonometric Limit

D
ID: TCALC11W 3.7.2-5

Diff: 0 Page Ref: 213-217
Objective: (3.7) Solve Apps: Related Rates I
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Testname: 155CHP3

212)

213)

214)

215)

216)

217)

218)

219)

220)

221)

222)

C
ID: TCALC11W 3.5.3-1

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Derivative Using Chain Rule

A
ID: TCALC11W 3.5.5-9

Diff: 0 Page Ref: 190-201
Objective: (3.5) Evaluate Derivative of Composite Function

C
ID: TCALC11W 3.2.4-6

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Quotient

C
ID: TCALC11W 3.2.6-4

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Product/Quotient

C
ID: TCALC11W 3.1.2-3

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Slope of Tangent Line at Point

A
ID: TCALC11W 3.6.3-3

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Diff to Find First and Second Derivatives

B
ID: TCALC11W 3.7.1-2

Diff: 0 Page Ref: 213-217
Objective: (3.7) Find Related Rate Equation

D
ID: TCALC11W 3.2.7-2

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Product/Quotient

D
ID: TCALC11W 3.3.1-5

Diff: 0 Page Ref: 171-179

Objective: (3.3) Find Displacement/ Velocity / Speed / Accel Given Position Function
C

ID: TCALC11W 3.3.5-2

Diff: 0 Page Ref: 171-179

Objective: (3.3) Solve Apps: Economics and Other Applications

C

ID: TCALC11W 3.6.4-9

Diff: 0 Page Ref: 205-211

Objective: (3.6) Find Slope, Tangent Line, or Normal Line

103



Answer Key
Testname: 155CHP3

223)

224)

225)

226)

227)

228)

229)

A
ID: TCALC11W 3.3.3-6

Diff: 0 Page Ref: 171-179
Objective: (3.3) Analyze Motion Depicted in Graph

B
ID: TCALC11W 3.5.4-6

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Second Derivative Using Chain Rule

C
ID: TCALC11W 3.5.5-1

Diff: 0 Page Ref: 190-201
Objective: (3.5) Evaluate Derivative of Composite Function

D
ID: TCALC11W 3.8.7-1

Diff: 0 Page Ref: 221-231
Objective: (3.8) Solve Apps: Differentials

D
ID: TCALC11W 3.2.8-5

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative Given Numerical Values

D
ID: TCALC11W 3.8.5-1

Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Approximation Error

C

ID: TCALC11W 3.6.4-5

Diff: 0 Page Ref: 205-211

Objective: (3.6) Find Slope, Tangent Line, or Normal Line

230) C

231)

232)

ID: TCALC11W 3.7.3-6
Diff: 0 Page Ref: 213-217
Objective: (3.7) Solve Apps: Related Rates II

]IsD: TCALC11W 3.4.3-7

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Tangents
D

ID: TCALC11W 3.8.7-7

Diff: 0 Page Ref: 221-231

Objective: (3.8) Solve Apps: Differentials

233) C

ID: TCALC11W 3.5.6-2
Diff: 0 Page Ref: 190-201
Objective: (3.5) Apply Chain Rule Givenf, g, ', g'
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Testname: 155CHP3

234) B
ID: TCALC11W 3.6.1-8

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Derivative of Rational Power

235) D
ID: TCALC11W 3.5.3-6

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Derivative Using Chain Rule

236) C
ID: TCALC11W 3.5.4-3

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Second Derivative Using Chain Rule

237) A
ID: TCALC11W 3.3.2-4

Diff: 0 Page Ref: 171-179
Objective: (3.3) Solve Apps: Motion

238) C
ID: TCALC11W 3.2.7-1

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Product/Quotient

239) A
ID: TCALC11W 3.8.1-3

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Linearization of Function at Point

240) C
ID: TCALC11W 3.2.3-2

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Product
241) B
ID: TCALC11W 3.8.6-2
Diff: 0 Page Ref: 221-231
Objective: (3.8) Write Differential Formula to Estimate Change

242) C
ID: TCALC11W 3.4.2-4

Diff: 0 Page Ref: 183-188

Objective: (3.4) Find Higher-Order Derivative of Trigonometric Function
243) D

ID: TCALC11W 3.3.3-2

Diff: 0 Page Ref: 171-179

Objective: (3.3) Analyze Motion Depicted in Graph
244) B

ID: TCALC11W 3.5.5-6

Diff: 0 Page Ref: 190-201

Objective: (3.5) Evaluate Derivative of Composite Function
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Testname: 155CHP3

245) C
ID: TCALC11W 3.1.8-2

Diff: 0 Page Ref: 147-155
Objective: (3.1) Determine if Function Differentiable / Continuous at Point

246) B
ID: TCALC11W 3.5.11-5

Diff: 0 Page Ref: 190-201
Objective: (3.5) Solve Apps: The Chain Rule

247) B
ID: TCALCI1W 3.3.1-1

Diff: 0 Page Ref: 171-179
Objective: (3.3) Find Displacement/ Velocity / Speed / Accel Given Position Function

248) D
ID: TCALC11W 3.1.5-2

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Any Values at Which Derivative is Not Defined

249) D
ID: TCALC11W 3.2.6-3

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Product/Quotient

250) B
ID: TCALC11W 3.8.5-4

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Approximation Error

251) B
ID: TCALC11W 3.8.7-8

Diff: 0 Page Ref: 221-231
Objective: (3.8) Solve Apps: Differentials

252) B
ID: TCALC11W 3.8.4-2

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Differential

253) D
ID: TCALC11W 3.1.5-5

Diff: 0 Page Ref: 147-155

Objective: (3.1) Find Any Values at Which Derivative is Not Defined
254) D

ID: TCALC11W 3.3.5-7

Diff: 0 Page Ref: 171-179

Objective: (3.3) Solve Apps: Economics and Other Applications
255) B

ID: TCALC11W 3.2.1-6

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Polynomial
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Testname: 155CHP3

256) C
ID: TCALC11W 3.5.3-3

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Derivative Using Chain Rule

257) C
ID: TCALC11W 3.3.5-6

Diff: 0 Page Ref: 171-179
Objective: (3.3) Solve Apps: Economics and Other Applications

258) D
ID: TCALC11W 3.5.9-4

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Equation of Tangent Given Parametric Equations

259) A
ID: TCALC11W 3.2.8-3

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative Given Numerical Values

260) D
ID: TCALC11W 3.5.1-3

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find dy/dx Given y = f(u) and u = g(x)
261) B
ID: TCALC11W 3.3.5-8
Diff: 0 Page Ref: 171-179
Objective: (3.3) Solve Apps: Economics and Other Applications

262) D
ID: TCALC11W 3.8.3-4

Diff: 0 Page Ref: 221-231
Objective: (3.8) Use Linear Approximation of (1 + x)"k

263) A
ID: TCALC11W 3.6.1-9

Diff: 0 Page Ref: 205-211

Objective: (3.6) Find Derivative of Rational Power
264) A

ID: TCALC11W 3.2.1-1

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Polynomial
265) B

ID: TCALC11W 3.7.3-3

Diff: 0 Page Ref: 213-217

Objective: (3.7) Solve Apps: Related Rates II
266) B

ID: TCALC11W 3.1.2-2

Diff: 0 Page Ref: 147-155

Objective: (3.1) Find Slope of Tangent Line at Point
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267) B
ID: TCALC11W 3.8.4-5

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Differential

268) B
ID: TCALC11W 3.6.2-1

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Differentiation to Find Derivative

269) B
ID: TCALC11W 3.5.7-4

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Cartesian Equation and Graph Given Parametric Equations

270) B
ID: TCALC11W 3.5.3-7

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Derivative Using Chain Rule

271) A
ID: TCALC11W 3.2.3-8

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Product

272) A
ID: TCALC11W 3.6.2-4

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Differentiation to Find Derivative

273) D
ID: TCALC11W 3.7.3-5

Diff: 0 Page Ref: 213-217

Objective: (3.7) Solve Apps: Related Rates II
274) B

ID: TCALC11W 3.8.5-2

Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Approximation Error
275) C

ID: TCALC11W 3.6.6-4

Diff: 0 Page Ref: 205-211

Objective: (3.6) Find Slope From Implicitly Defined Parametric Equations
276) C

ID: TCALC11W 3.5.10-2

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find Second Derivative Given Parametric Equations
277) A

ID: TCALC11W 3.8.3-1

Diff: 0 Page Ref: 221-231

Objective: (3.8) Use Linear Approximation of (1 + x)"k
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Answer Key
Testname: 155CHP3

278)

279)

280)

281)

282)

283)

284)

285)

286)

287)

288)

A
ID: TCALC11W 3.5.5-3

Diff: 0 Page Ref: 190-201

Objective: (3.5) Evaluate Derivative of Composite Function

D
ID: TCALC11W 3.8.4-9

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Differential

A
ID: TCALC11W 3.6.5-3

Diff: 0 Page Ref: 205-211

Objective: (3.6) Solve Apps: Slopes, Tangents, and Normals

A
ID: TCALC11W 3.4.3-3

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Tangents

B
ID: TCALC11W 3.6.1-10

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Derivative of Rational Power

B
ID: TCALC11W 3.8.3-5

Diff: 0 Page Ref: 221-231

Objective: (3.8) Use Linear Approximation of (1 + x)"k

A
ID: TCALC11W 3.4.4-5

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Trigonometric Limit

D
ID: TCALC11W 3.2.1-2

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Polynomial

B
ID: TCALC11W 3.8.5-6

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Approximation Error

A
ID: TCALC11W 3.8.7-5

Diff: 0 Page Ref: 221-231
Objective: (3.8) Solve Apps: Differentials

B
ID: TCALC11W 3.5.3-5

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Derivative Using Chain Rule
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Answer Key
Testname: 155CHP3

289) A
ID: TCALC11W 3.8.4-1

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Differential

290) D
ID: TCALC11W 3.6.3-1

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Diff to Find First and Second Derivatives

291) B
ID: TCALC11W 3.5.6-4

Diff: 0 Page Ref: 190-201
Objective: (3.5) Apply Chain Rule Givenf, g, ', g'

292) C
ID: TCALC11W 3.7.1-8

Diff: 0 Page Ref: 213-217
Objective: (3.7) Find Related Rate Equation

293) A
ID: TCALC11W 3.8.3-3

Diff: 0 Page Ref: 221-231
Objective: (3.8) Use Linear Approximation of (1 + x)"k

294) B
ID: TCALC11W 3.2.1-9

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Polynomial

295) B
ID: TCALC11W 3.8.3-2

Diff: 0 Page Ref: 221-231
Objective: (3.8) Use Linear Approximation of (1 + x)"k
296) B
ID: TCALC11W 3.2.2-7
Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Polynomial
297) C
ID: TCALC11W 3.3.4-5
Diff: 0 Page Ref: 171-179
Objective: (3.3) Identify Function and Its Derivatives from Graph
298) D
ID: TCALC11W 3.2.2-3
Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Polynomial
299) D
ID: TCALC11W 3.6.6-5
Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Slope From Implicitly Defined Parametric Equations
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Answer Key
Testname: 155CHP3

300) C
ID: TCALC11W 3.3.2-7

Diff: 0 Page Ref: 171-179
Objective: (3.3) Solve Apps: Motion

301) D
ID: TCALC11W 3.1.1-2

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Derivative and Evaluate at Point

302) D
ID: TCALC11W 3.3.1-2

Diff: 0 Page Ref: 171-179
Objective: (3.3) Find Displacement/ Velocity / Speed / Accel Given Position Function

303) C
ID: TCALC11W 3.1.3-3

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Equation of Tangent Line at Point

304) C
ID: TCALC11W 3.5.5-5

Diff: 0 Page Ref: 190-201
Objective: (3.5) Evaluate Derivative of Composite Function

305) C
ID: TCALC11W 3.4.3-10

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Tangents

306) A
ID: TCALC11W 3.5.2-4

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find y = f(u), u = g(x), dy/dx Given y = f(x)
307) B

ID: TCALC11W 3.5.6-6

Diff: 0 Page Ref: 190-201

Objective: (3.5) Apply Chain Rule Givenf, g, ', g'

308) D
ID: TCALC11W 3.6.2-3

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Differentiation to Find Derivative

309) C
ID: TCALC11W 3.6.4-4

Diff: 0 Page Ref: 205-211

Objective: (3.6) Find Slope, Tangent Line, or Normal Line
310) B

ID: TCALC11W 3.8.4-8

Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Differential
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Testname: 155CHP3

311) A
ID: TCALC11W 3.4.3-8

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Tangents

312) B
ID: TCALC11W 3.6.6-3

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Slope From Implicitly Defined Parametric Equations

313) D
ID: TCALC11W 3.8.7-9

Diff: 0 Page Ref: 221-231
Objective: (3.8) Solve Apps: Differentials

314) A
ID: TCALC11W 3.4.1-3

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Derivative of Trigonometric Function

315) C
ID: TCALC11W 3.2.4-3

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Quotient

316) B
ID: TCALC11W 3.1.5-8

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Any Values at Which Derivative is Not Defined

317) A
ID: TCALC11W 3.2.3-1

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Product
318) B

ID: TCALC11W 3.2.6-1

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Product/Quotient
319) C

ID: TCALC11W 3.1.3-4

Diff: 0 Page Ref: 147-155

Objective: (3.1) Find Equation of Tangent Line at Point
320) B

ID: TCALC11W 3.2.2-6

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Second Derivative of Polynomial
321) C

ID: TCALC11W 3.8.2-3

Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Linearization at Nearby Integer
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Testname: 155CHP3

322) A
ID: TCALC11W 3.6.3-5

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Diff to Find First and Second Derivatives

323) B
ID: TCALC11W 3.1.3-7

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Equation of Tangent Line at Point

324) D
ID: TCALC11W 3.5.10-3

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Second Derivative Given Parametric Equations

325) A
ID: TCALC11W 3.7.3-7

Diff: 0 Page Ref: 213-217
Objective: (3.7) Solve Apps: Related Rates II

326) A
ID: TCALC11W 3.6.4-3

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Slope, Tangent Line, or Normal Line

327) D
ID: TCALC11W 3.4.3-1

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Tangents

328) C
ID: TCALC11W 3.5.11-6

Diff: 0 Page Ref: 190-201
Objective: (3.5) Solve Apps: The Chain Rule

329) A
ID: TCALC11W 3.5.11-3

Diff: 0 Page Ref: 190-201
Objective: (3.5) Solve Apps: The Chain Rule

330) C
ID: TCALC11W 3.6.4-6

Diff: 0 Page Ref: 205-211

Objective: (3.6) Find Slope, Tangent Line, or Normal Line
331) D

ID: TCALC11W 3.2.8-7

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative Given Numerical Values
332) C

ID: TCALC11W 3.6.5-8

Diff: 0 Page Ref: 205-211

Objective: (3.6) Solve Apps: Slopes, Tangents, and Normals
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Testname: 155CHP3

333)

A
ID: TCALC11W 3.7.2-1
Diff: 0 Page Ref: 213-217

Objective: (3.7) Solve Apps: Related Rates I

334) C

335)

336)

337)

338)

339)

340)

341)

342)

343)

ID: TCALC11W 3.4.2-2
Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Higher-Order Derivative of Trigonometric Function

B
ID: TCALC11W 3.5.2-1

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find y = f(u), u = g(x), dy/dx Given y = f(x)
A

ID: TCALC11W 3.4.5-7

Diff: 0 Page Ref: 183-188

Objective: (3.4) Solve Apps: Simple Harmonic Motion

D
ID: TCALC11W 3.5.9-5

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Equation of Tangent Given Parametric Equations

D
ID: TCALC11W 3.2.9-8

Diff: 0 Page Ref: 159-168
Objective: (3.2) Solve Apps: Differentiation Rules

D
ID: TCALC11W 3.3.3-10

Diff: 0 Page Ref: 171-179
Objective: (3.3) Analyze Motion Depicted in Graph

D
ID: TCALC11W 3.5.11-2

Diff: 0 Page Ref: 190-201
Objective: (3.5) Solve Apps: The Chain Rule

A
ID: TCALC11W 3.2.2-1

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Second Derivative of Polynomial

B

ID: TCALC11W 3.6.5-5

Diff: 0 Page Ref: 205-211

Objective: (3.6) Solve Apps: Slopes, Tangents, and Normals

B

ID: TCALC11W 3.4.2-1

Diff: 0 Page Ref: 183-188

Objective: (3.4) Find Higher-Order Derivative of Trigonometric Function
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Testname: 155CHP3

344)

345)

346)

347)

D
ID: TCALC11W 3.2.2-8

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Polynomial

A
ID: TCALC11W 3.4.4-4

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Trigonometric Limit

D
ID: TCALC11W 3.4.1-9

Diff: 0 Page Ref: 183-188

Objective: (3.4) Find Derivative of Trigonometric Function
B

ID: TCALC11W 3.1.3-6

Diff: 0 Page Ref: 147-155

Objective: (3.1) Find Equation of Tangent Line at Point

348) C

349)

350)

351)

352)

353)

354)

ID: TCALC11W 3.1.5-9
Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Any Values at Which Derivative is Not Defined

B
ID: TCALC11W 3.8.6-1

Diff: 0 Page Ref: 221-231
Objective: (3.8) Write Differential Formula to Estimate Change

B
ID: TCALC11W 3.6.2-8

Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Differentiation to Find Derivative

B
ID: TCALC11W 3.2.4-7

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Quotient

D
ID: TCALC11W 3.4.5-6

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Simple Harmonic Motion

A
ID: TCALC11W 3.1.8-1

Diff: 0 Page Ref: 147-155
Objective: (3.1) Determine if Function Differentiable / Continuous at Point

A
ID: TCALC11W 3.1.5-4

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Any Values at Which Derivative is Not Defined
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Testname: 155CHP3

355)

356)

357)

358)

359)

360)

361)

362)

363)

A
ID: TCALC11W 3.2.8-10

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative Given Numerical Values

A
ID: TCALC11W 3.2.9-7

Diff: 0 Page Ref: 159-168
Objective: (3.2) Solve Apps: Differentiation Rules

A
ID: TCALC11W 3.7.1-6

Diff: 0 Page Ref: 213-217
Objective: (3.7) Find Related Rate Equation

B
ID: TCALC11W 3.2.8-8

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative Given Numerical Values

D
ID: TCALC11W 3.4.2-3

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Higher-Order Derivative of Trigonometric Function

A
ID: TCALC11W 3.8.4-6

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Differential

D
ID: TCALC11W 3.5.4-4

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Second Derivative Using Chain Rule

D
ID: TCALC11W 3.1.1-4

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Derivative and Evaluate at Point

A
ID: TCALC11W 3.5.6-3

Diff: 0 Page Ref: 190-201
Objective: (3.5) Apply Chain Rule Givenf, g, ', g'

364) C

365)

ID: TCALC11W 3.3.1-3
Diff: 0 Page Ref: 171-179
Objective: (3.3) Find Displacement/ Velocity / Speed / Accel Given Position Function

B
ID: TCALC11W 3.2.1-3
Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative of Polynomial
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Testname: 155CHP3

366)

367)

368)

369)

370)

371)

372)

373)

374)

375)

C
ID: TCALC11W 3.3.2-8

Diff: 0 Page Ref: 171-179
Objective: (3.3) Solve Apps: Motion

B
ID: TCALC11W 3.4.3-5

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Tangents

A
ID: TCALC11W 3.5.2-5

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find y = f(u), u = g(x), dy/dx Given y = f(x)
A

ID: TCALC11W 3.4.3-9

Diff: 0 Page Ref: 183-188

Objective: (3.4) Solve Apps: Tangents

D
ID: TCALC11W 3.7.2-4

Diff: 0 Page Ref: 213-217
Objective: (3.7) Solve Apps: Related Rates I

D
ID: TCALC11W 3.8.1-6

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Linearization of Function at Point

C
ID: TCALC11W 3.6.6-6

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Slope From Implicitly Defined Parametric Equations

D
ID: TCALC11W 3.2.9-9

Diff: 0 Page Ref: 159-168
Objective: (3.2) Solve Apps: Differentiation Rules

D
ID: TCALC11W 3.3.2-2

Diff: 0 Page Ref: 171-179

Objective: (3.3) Solve Apps: Motion

D

ID: TCALC11W 3.8.2-1

Diff: 0 Page Ref: 221-231

Objective: (3.8) Find Linearization at Nearby Integer

376) C

ID: TCALC11W 3.4.1-1
Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Derivative of Trigonometric Function
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Answer Key
Testname: 155CHP3

377)

378)

379)

380)

D
ID: TCALC11W 3.5.11-4

Diff: 0 Page Ref: 190-201
Objective: (3.5) Solve Apps: The Chain Rule

A
ID: TCALC11W 3.2.9-4

Diff: 0 Page Ref: 159-168
Objective: (3.2) Solve Apps: Differentiation Rules

A
ID: TCALC11W 3.4.1-6

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Derivative of Trigonometric Function

D
ID: TCALC11W 3.3.2-5

Diff: 0 Page Ref: 171-179
Objective: (3.3) Solve Apps: Motion

381) C

382)

383)

ID: TCALC11W 3.2.2-9
Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Polynomial

ﬁ): TCALC11W 3.3.3-7

Diff: 0 Page Ref: 171-179

Objective: (3.3) Analyze Motion Depicted in Graph
A

ID: TCALC11W 3.5.1-4

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find dy/dx Given y = f(u) and u = g(x)

384) C

385)

386)

ID: TCALC11W 3.6.3-6
Diff: 0 Page Ref: 205-211
Objective: (3.6) Use Implicit Diff to Find First and Second Derivatives

ﬁ): TCALC11W 3.3.5-5

Diff: 0 Page Ref: 171-179

Objective: (3.3) Solve Apps: Economics and Other Applications
A

ID: TCALC11W 3.4.1-8

Diff: 0 Page Ref: 183-188

Objective: (3.4) Find Derivative of Trigonometric Function

387) C

ID: TCALC11W 3.5.7-1
Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Cartesian Equation and Graph Given Parametric Equations
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Testname: 155CHP3

388) A
ID: TCALC11W 3.8.2-2

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Linearization at Nearby Integer

389) D
ID: TCALC11W 3.8.1-7

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Linearization of Function at Point

390) C
ID: TCALC11W 3.8.5-8

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Approximation Error

391) C
ID: TCALC11W 3.2.4-5

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Quotient

392) B
ID: TCALC11W 3.8.4-3

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Differential

393) A
ID: TCALC11W 3.4.1-4

Diff: 0 Page Ref: 183-188
Objective: (3.4) Find Derivative of Trigonometric Function

394) B
ID: TCALC11W 3.2.9-5

Diff: 0 Page Ref: 159-168
Objective: (3.2) Solve Apps: Differentiation Rules

395) D
ID: TCALC11W 3.5.10-1

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Second Derivative Given Parametric Equations

396) C
ID: TCALC11W 3.3.3-5

Diff: 0 Page Ref: 171-179

Objective: (3.3) Analyze Motion Depicted in Graph
397) D

ID: TCALC11W 3.6.1-4

Diff: 0 Page Ref: 205-211

Objective: (3.6) Find Derivative of Rational Power

398) D
ID: TCALC11W 3.5.2-6

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find y = f(u), u = g(x), dy/dx Given y = f(x)
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Testname: 155CHP3

399)

400)

401)

402)

C
ID: TCALC11W 3.1.5-1

Diff: 0 Page Ref: 147-155
Objective: (3.1) Find Any Values at Which Derivative is Not Defined

A
ID: TCALC11W 3.7.3-8

Diff: 0 Page Ref: 213-217
Objective: (3.7) Solve Apps: Related Rates II

A
ID: TCALC11W 3.5.5-2

Diff: 0 Page Ref: 190-201
Objective: (3.5) Evaluate Derivative of Composite Function

D
ID: TCALC11W 3.5.6-1

Diff: 0 Page Ref: 190-201
Objective: (3.5) Apply Chain Rule Givenf, g, ', g'

403) C

404)

405)

406)

407)

408)

409)

ID: TCALC11W 3.5.2-3

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find y = f(u), u = g(x), dy/dx Given y = f(x)
A

ID: TCALC11W 3.7.1-4

Diff: 0 Page Ref: 213-217

Objective: (3.7) Find Related Rate Equation

D
ID: TCALC11W 3.2.4-1

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Quotient

D
ID: TCALC11W 3.5.1-6

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find dy/dx Given y = f(u) and u = g(x)

D

ID: TCALC11W 3.4.1-10

Diff: 0 Page Ref: 183-188

Objective: (3.4) Find Derivative of Trigonometric Function

A

ID: TCALC11W 3.3.5-3

Diff: 0 Page Ref: 171-179

Objective: (3.3) Solve Apps: Economics and Other Applications
B

ID: TCALC11W 3.5.9-1

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find Equation of Tangent Given Parametric Equations
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Testname: 155CHP3

410)

411)

412)

413)

414)

415)

416)

417)

418)

419)

420)

D
ID: TCALC11W 3.5.1-2

Diff: 0 Page Ref: 190-201

Objective: (3.5) Find dy/dx Given y = f(u) and u = g(x)

B

ID: TCALC11W 3.6.5-6

Diff: 0 Page Ref: 205-211

Objective: (3.6) Solve Apps: Slopes, Tangents, and Normals

B
ID: TCALC11W 3.2.2-4

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Polynomial

D
ID: TCALC11W 3.8.1-4

Diff: 0 Page Ref: 221-231
Objective: (3.8) Find Linearization of Function at Point

D
ID: TCALC11W 3.7.2-2

Diff: 0 Page Ref: 213-217
Objective: (3.7) Solve Apps: Related Rates I

C
ID: TCALC11W 3.6.1-7

Diff: 0 Page Ref: 205-211
Objective: (3.6) Find Derivative of Rational Power

B
ID: TCALC11W 3.3.2-1

Diff: 0 Page Ref: 171-179
Objective: (3.3) Solve Apps: Motion

C
ID: TCALC11W 3.7.2-3

Diff: 0 Page Ref: 213-217
Objective: (3.7) Solve Apps: Related Rates I

D
ID: TCALC11W 3.2.8-6

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative Given Numerical Values

C
ID: TCALC11W 3.5.3-2

Diff: 0 Page Ref: 190-201
Objective: (3.5) Find Derivative Using Chain Rule

D
ID: TCALC11W 3.4.2-6
Diff: 0 Page Ref: 183-188

Objective: (3.4) Find Higher-Order Derivative of Trigonometric Function
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Answer Key
Testname: 155CHP3

421) B
ID: TCALC11W 3.2.1-4

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Polynomial

422) A
ID: TCALC11W 3.4.5-2

Diff: 0 Page Ref: 183-188
Objective: (3.4) Solve Apps: Simple Harmonic Motion

423) D
ID: TCALC11W 3.2.7-6

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Second Derivative of Product/Quotient

424) C
ID: TCALC11W 3.7.1-3

Diff: 0 Page Ref: 213-217
Objective: (3.7) Find Related Rate Equation

425) D
ID: TCALC11W 3.2.3-5

Diff: 0 Page Ref: 159-168
Objective: (3.2) Find Derivative of Product

426) A
ID: TCALC11W 3.7.3-4

Diff: 0 Page Ref: 213-217

Objective: (3.7) Solve Apps: Related Rates II
427) A

ID: TCALC11W 3.2.8-2

Diff: 0 Page Ref: 159-168

Objective: (3.2) Find Derivative Given Numerical Values
428) A

ID: TCALC11W 3.1.1-3

Diff: 0 Page Ref: 147-155

Objective: (3.1) Find Derivative and Evaluate at Point
429) B

ID: TCALC11W 3.1.7-1

Diff: 0 Page Ref: 147-155

Objective: (3.1) Compare Right-Hand and Left-Hand Derivatives

122



