Chapter# 2 HW  Section: , Date: Name

Estimate the slope of the tangent line to the curve at the given point.
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Find f'(x) at the given value of x.
3) f(x) =-9x2 + 6x; Find f'(6).
A) -72 B) -108 C) -87

4) f(x) :_Tu; Find f'(-8).
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5) f(x) =/x ; Find f(81).
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Find the slope of the line tangent tangent to the graph a the given point.
6) y=-2x-2,x=-2
A)m =-4 B) m =2 CO)m=-2 D)m=4

7)y:x2+5x+2,x:—1
A)ym=-4 Bym=5 C)m=3 D)m=-2

8) y=x2 + 10x, x = 8
A)ym=16 B) m =26 C) m = 144 D)m =18

Find an equation for the tangent to the curve at the given point.
3
9 y=" 2.4)
A)y=2x-8 B)y=6x-8 C)y=8x+6 D)y=2x+8

10)y=x2-3, (4,13)
A)y=4x-19 B) y = 8x - 19 C)y=8x-35 D) y = 8x - 38

11)y=x2 +4, (3,13)
A)y=6x-10 B)y=6x-5 C)y=3x-5 D)y=6x-14

Calculate the derivative of the function. Then find the value of the derivative as specified.
12) f(x) = x2 + 7x - 2; £'(0)
A)f'x)=x+7f'(0)=7 B)f'(x)=2x-2;f'(0)=-2
O f'x)=2x£'(0)=0 D)yf'x)=2x+7,£'(0)=7

13) g() =~ 7'(-2)

2 1
A =-2g'(-2)=-2 B)g'()=—i8'(-D) =
X
I 2- I ! 2 . I 1
Og')=-2x5g"(-2)=-8 D)g'x)=-—ig'(-2)=-5
X
ds )
14)at:11fs_t t
ds ds ds ds
Ty Ty
ds ds ds ds
R Prar = arfe-1”
Find an equation for the tangent to the curve at the given point.
15) f(x) = 10a/x - x + 3, (100, 3)
A)y:—%x+3 B)y:—%x+53 C)y:%x—53 D)y=3

Solve the problem.



16) The graph of y = f(x) in the accompanying figure is made of line segments joined end to end. Graph the
derivative of f.
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Find an equation for the tangent to the curve at the given point.
17)y=x2-2, (3,7)
A)y=6x-11 B) y=6x-20 C)y=3x-11 D)y =6x - 22



The graph of a function is given. Choose the answer that represents the graph of its derivative.
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Estimate the slope of the curve at the indicated point.
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A) Undefined B)0 O)1 D) -1
Find an equation for the tangent to the curve at the given point.
20) y = x - x2, (3,-6)
A)y=-5x+9 B) y=5x+9 CQy=7x-9 D)y=7x+9



The graph of a function is given. Choose the answer that represents the graph of its derivative.
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Estimate the slope of the curve at the indicated point.
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23)
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The graph of a function is given. Choose the answer that represents the graph of its derivative.
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Find the derivative.
26) y = 15x=2 - 3x3 + 14x
A) -30x-3 - 9x2 B) -30x-1 - 9x2 C) -30x-1-9x2 + 14 D) -30x-3 - 9x2 + 14
Findy'.
27) y = (5x - 2)(6x + 1)
A) 60x - 7 B) 60x - 3.5 C) 60x - 17 D) 30x - 7

28) y = (3x - 5)(4x3 - x2 + 1)
A) 12x3 + 23x2 - 69x + 3 B) 36x3 + 69x2 - 23x + 3
C) 48x3 - 23x2 + 69x + 3 D) 48x3 - 69x2 + 10x + 3



29) y = (x2 - 2x + 2)(4x3 - X2 + 5)
A) 20x4 - 36x3 + 30x2 + 6x - 10
C) 20x4 - 32x3 + 30x2 + 6x - 10

B) 4x4 - 32x3 + 30x2 + 6x - 10
D) 4x4 - 36x3 + 30x2 + 6x - 10

30) y = (4x3 + 8)(2x” - 5)
A) 16x9 + 112x6 - 60x
C) 80x9 + 112x6 - 60x

B) 16x9 + 112x6 - 60x2
D) 80x9 + 112x6 - 60x2

Find an equation of the tangent line at x = a.
31)y:x3—4x—5; a=2
A)y=-5 B) y=8x-21 C)y=3x-21 D)y=8x-5

Provide an appropriate response.

32) The curvey = ax2 + bx + ¢ passes through the point (2, 8) and is tangent to the line y = 2x at the origin. Find a, b,

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

33) The curves y = ax2 + b and y = 2x2 + cx have a common tangent line at the point (-1, 0). Find a, b, and c.
A)a-2,b=1c=-1 B)a=1,b=0,c=2 Ca=1b=-1,c=2 D)a=-1,b=1,c=-2

34) Find all points (x, y) on the graph of f(x) = 2x2 -3x with tangent lines parallel to the line y = 9x + 9.
A) (3,18) B) (6,9) 0 (0,0), 3,9 D) (3,9)

Find the second derivative.
35) y:7x3 -6x2+8

A) 28x - 12 B) 12x - 42 C) 42x - 12 D) 12x - 28
36) s = ? +7
A) 7t B) 14t C) 14t+7 D) 7t2

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.
37)ul)=4,u’'(1)=-7, v(1) = 6, v '(1) = -4.
% (uv)atx=1
A) 26 B) 58 C)-52 D) -58

38)u(l)=5u’'(l)=-6,v(l)=7,v'(1)=-4.

dfu
—|—latx=1
dx[v]ax
22 11 22 62

A)-= B) - — -4 D)- =



39) ul)=4,u’'(1)=-7,v(1)=7,v (1) = -4.

di{v
d)([;]atx-l

33
A)-7¢ B) ==

Solve the problem.

33

C)1_6 D) -
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40) The equation for free fall at the surface of Planet Xis s = 4.19t2 m with t in seconds. Assume a rock is dropped
from the top of a 600m cliff. Find the speed of the rock att =2 sec.

A) 16.76 m/sec

B) 17.76 m/sec

C) 7.38 m/sec D) 8.38 m/sec

41) Assume that a watermelon dropped from a tall building falls y = 16t2 ftin t sec. Find the watermelon's average
speed during the first 4 sec of fall and the speed at the instant t = 4 sec.

A) 65 ft/sec; 130 ft/sec

Findy'.
42) y = (x2 - 3x + 2)(5x3 - x2 + 4)
A) 5x4 - 60x3 + 39x2 + 4x - 12
C) 25x4 - 64x3 + 39x2 + 4x - 12

i

A)2x+ L B) 2x -

x2 x2
Find the derivative of the function.
3
X
44) v =
)Y =3
3_13y2 3 2
A)y,:2x 3x B . 2x2 + 3x

(x-1)2

x2 +8x +3
SR Ay~

2x + 8
Ay ="—r B)y'=
) T )y

2

X< +2x -2

46 T e
)y x2 - 2x +2

Provide an appropriate response.

47) Find an equation for the tangent to the curve y=

A)y=0 B)y=5

B) 32 ft/sec; 64 ft/sec

C (x-1)2

, 3x24+8x-3
2x3/2

y'= -4x2 - 8x
(x2 - 2x + 2)2

C) 64 ft/sec; 128 ft/sec D) 128 ft/sec; 65 ft/sec

B) 5x4 - 64x3 + 39x2 + 4x - 12
D) 25x4 - 60x3 + 39x2 + 4x - 12

C)2x+L D)zx+i
x3 x3
-2x3 - 3x2 _2x3 2
Oy’ = 2x9 - 3x D)y’ 2x2 + 3x
(x-1)2 (x-1)2
3x2 + 8x - 3 2x + 8
C r— - - D r—
)y ™ )y ™
-4x2 + 8x 4x2 - 8x
Oy =—rnw—— Dy'=—— "2
Y (x2 - 2x +2)2 Y (x2 - 2x + 2)2
at the point (1, 5).
C)y=>5x

D)y=x+5



Find the value(s) of x for which the slope of the curve y = f(x) is 0.

2

X - X
2x2 4+ 6

A)x=3+2.[3

48) f(x) =

Solve the problem.

B) x = -3+ 243

Q) x=-3-24[3

D) x = -3 +24[3

49) The area A = ntr2 of a circular oil spill changes with the radius. At what rate does the area change with respect

to the radius when r =9 ft?
A) 187 ft2/ft

B) 18 ft2/ft

C) 817t f2/ft D) 97t f£2/ft

50) 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)z. How fast is the water running out at the end of 15 minutes?

A) 1250 gal/min

B) 625 gal/min

C) 500 gal/min D) 250 gal/min

51) The size of a population of mice after t months is P = 100(1 + 0.2t + 0.02t2). Find the growth rate at t = 14 months.

A) 152 mice/month

Find the second derivative of the function.

B) 176 mice/month

4
X*+7
52)y =
)y 2
2 2
Sy g, 22 B4 o 14
dx2 x4 dx2 x3
Find the derivative.
53)y:%+5secx
A)y':—ﬂ—Scscx
X2
C)y':—£+55ecxtanx
X2
54)s:t7tant—»\/7f
A)E:—t7seczt+7t6tant+ !
dt 24/t
C)E:‘Jsect’tan’c+7t6’tan’c—L
dt 24/t
55) y = (csc x + cot x)(csc x - cot x)
A)y'=-cscxcotx B)y’:—csczx
56) y = 2 + L

sinx cotx

A)y':Zcosx-csczx

C)y':2cscxcotx—csc2x

10

C) 76 mice/month D) 38 mice/month

0

B)y':—£+5tan2x
X2

D)y’:ﬂ—Ssecxtanx
X

B)E:’Jsecz’c+7‘c6’tan’c—L
dt 24/t
ds 6 1
D) — =7t0 sec? t - ——
)dt 24t
Oy'=1 D)y’ =0
B)y’:—chcxcotx+sec2x

D)y’:2cscxcotx—sec2x



57)s:t7cost—9tsint—9cost
A)%:Jsint—7t6cost+9tcost

ds

I:-’c7sir1’c+7’c6cos’c—9tcos’t

©)

58) y = sin x N 9x

9x sin X

A)%: smx—xcosx+ 9x cos x - 9 sin x

81x2 sin2x
C)ﬂ_xcosx+sinx 9 sin x + 9x cos x
dx 9x2 sin2x

59)s:t4—csct+5
ds

A) = =483 + cot?
)dt t2 + cot<t
ds
= =48 tcot t
O) a +csctco
_7+secq
60)p_7—secq
aydp___ l4sing

dq (7 cos q - 1)2
C dp 14 tan? q
dq (7 - sec q)2

61)r:5—67c056
dr ¢ . 7
A)d—e_79 sin © - 67 cos O

C)% =760 sin 0

Solve the problem.

62) Find the tangent to y = cot x at x = %

A)y:2x—%+l B)y:—2x+g

63) Find the tangent toy =2 - sin x at x = 7.

A)y=x-2 B)y=-x+m-2

B)%:—7t6sint—9cost+9sint
ds 7 . 6 .
D)E:_t sint+7t% cost-9tcost-18sint
dy cosx 9
B _—=
)dx 9 " osx

dy xcosx-sinx 9 sinx-9x cosx

D)

dx 9x2 sin?x
B)%:@—cotz’HS

ds
D) — =413 - csc t cot t

)dt csc t co
B Q__Zseczqtanq

dq (7—secq)2
D)Qz 14 sin q

dq (7 cosq-l)2
B)£*766cose—67sin6

do
D)i—-7e6cose+e7sine

do

Tt

Cy=2x+1 D)y:—2x+?+1

Cy=-x+2 D)y=x-m+2



The equation gives the position s = f(t) of a body moving on a coordinate line (s in meters, t in seconds).
64)s=5+7cost
Find the body's acceleration at time t = 1t/3 sec.

A) % m/sec? B) - % m/sec? Q) - 77’\/5 m/sec? D) 77’\/3 m/sec?

65)s=-5+11cost
Find the body's velocity at time t = 11/3 sec.

A) - M m/sec B) - 1 m/sec O) M m/sec D) 21 m/sec
2 2 2 2
Solve the problem.
66) Does the graph of the function y = 10x + 5 sin x have any horizontal tangents in the interval 0 < x < 2m? If so,
where?

A)Yes,atx:zg’—n B)Yes,atx:é—n,x:é—n
s 21

C) No D)Yes,atx:?,x:T

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

1T t (sec)

At
5+

When is the body moving forward?
A)0<t<1,3<t<4,5<t<7,9<t<10 B)O<t<8
O)0<t<1,3<t<4,5<t<7 D)0<t<3,3<t<55<t<8

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

68)s=3t2+3t+7,0<t<2
Find the body's displacement and average velocity for the given time interval.
A) 32 m, 16 m/sec B) 12 m, 15 m/sec C) 18 m, 18 m/sec D) 18 m, 9 m/sec

Solve the problem.

69) The position of a body moving on a coordinate line is given by s = t2 - 6t + 6, with s in meters and t in seconds.
When, if ever, during the interval 0 < t < 6 does the body change direction?
A)t=12sec B) t=3 sec
C) no change in direction D) t=6sec

12



70) At time t = 0, the velocity of a body moving along the s-axis is v = t2 - 7t+ 6. When is the body's velocity
increasing?
A)t>6 B)t>35 C)t<3.5 D)t<6

2
71) Suppose that the revenue from selling x radios is r(x) = 80x - >1(—0 dollars. Use the function r’(x) to estimate the

increase in revenue that will result from increasing production from 110 radios to 111 radios per week.
A) $57.80 B) $58.00 C) $69.00 D) $102.00

Write the function in the form y = f(u) and u = g(x). Then find dy/dx as a function of x.
72) y = (-3x + 7)°

A)y=u’u=-3x+ 7. _ _1503x 4 7y B) y=5u+ 7iu=x8; L 1554
dx dx
C)y=u’u=-3x+ 7,-%: “3(-3x+7)? D)y=u’u=-3x+ 7;%:5(—3x +7)4

7 ex2-3
3)y—{6x ]

T ueel 3 by oo 3
A)y=u’;u=06x ™ x,dx_7[6x ™ X
B)y:u7,~u:6x2-3-x;ﬂ:7[6x2-i- ]6[12x+i—1J
X dx X X2
C)y:6u2—i—u;u:x7;ﬂ:12x14—i—x7
u dx 7
a3 Ay 3 )P
D)y=u’;u=6x ™ X'dx 7[12x+x2 1}
74)y:cos6x
A)y:u6;u:Cosx;ﬂ:-6cos5xsinx B)yzcosu;u:x6;ﬂ:-6x5sin(x6)
dx dx
C)y:u6;uzcosx;%:6cos5xsinx D)y:cosu;u:x6;%:—sin(x6)

75) y = csc(cot x)

A)y=cotu;u=csc x;% = cscz(csc X) €sc X cot x
dy
B) y = cscu; u = cot x;a = - csc(cot x) cot(cot x)

C) y=cscu;u = cot x;% = csc(cot x) cot(cot x) csc? x

D)y=cscu;u:cotx;%:csc3xcotx

13



Given y = f(u) and u = g(x), find dy/dx = f'(g(x))g' (x).
2

+ X

76)y=u(u-1),u=x
A) 2x2 + 4x B) 4x3 + 6x2 - 1 C)2x2 +4x +1 D) 4x3 + 6x2 - 2x

77)y=sinu, u=3x+16
A) -3 cos (3x + 16) B) - cos (3x + 16) C) 3 cos (3x + 16) D) cos (3x + 16)

78) y=tanu, u=-15x + 8
A) -15 secz(—15x +8) B) -15 sec (-15x + 8) tan (-15x + 8)
C) - sec?(-15x + 8) D) sec2(-15x + 8)

79) y:cscu,u:x6+9x
A) =(6x° +9) csc x cot x B) -(6x7 + 9) cot?(x0 + 9x)
C) - csc (x0 + 9x) cot (x0 + 9x) D) -(6x2 +9) csc (xO + 9x) cot (xO + 9x)

80) y = sin u, u = cos x
A) - cos x sin x B) cos x sin x C) - cos(cos x) sin x D) sin(cos x) sin x

Solve the problem.

81) The position of a particle moving along a coordinate line is s = A/6 + 10t, with s in meters and t in seconds. Find
the particle's velocity at t =1 sec.

1 1 5 5
A) - " m/sec B) 3 m/sec C) 5 m/sec D) T m/sec

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) g0 £'(x) 8" (%)
8)3 1 16 8 5
4‘ 3 3 2 -4

f(g(x)), x=4
A) -32 B) 8 C)24 D) -8

27
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>
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Find the derivative of the function.

85) q=/20r - r/

_76
A) 1 7r

- B
2«/20r -1/ :

86) r = (sec O + tan 6)‘3

A) -3(sec O + tan E))‘4(tar12 0 + sec O tan 0)

C) -3(sec 6 tan 0 + sec20) ™+

1 +sinx

i 4

A) _5[s1n x]
Cos X

; 4
Q) [_ 4 sin XI COS.X ]
cosXx | 1+sinx

87) h(x) = {&]5

Find dy/dt.
88) y = cos’ (rt - 16)
A) 7 cosO(rtt - 16)
C) -7 cosO(ntt - 16) sin(mt - 16)

89) y = (1 + sin 7t)=6
A) -6(1 + sin 7t)~7
C) -42(cos 7t)~7

90) y = 5t(3t + 3)*

A) 53t + 347t + 3) B) 53t + 3)3

d2y
Find—2 for the given function.

dx
91) y =A/9x + 6
A) - 81«/9x +6 B) 9
4 2-/9x + 6

92)y :% tan(9x - 4)
A) % sec2(9x - 4) tan(9x - 4)

Q) % sec2(9x - 4) tan(9x - 4)

'\’20r— !

15

1 20 - 710

2«/20 - 716 2'\/201' -1/

O

-3 secO

By — M —
(sec O + tan 6)3

D) -3(sec 0 + tan 6)~4

4

Cos X

B) 5| ——

) [1+sinx]
-5 cos? x

D)——=> ~
: (1 +sin x)5

B) -77 cosO(mt - 16) sin(rtt - 16)
D) -7 sin(ntt - 16)

B) -6(1 + sin 7t)/ cos 7t
D) -42(1 + sin 7t)=7 cos 7t

C) 5(15t + 3)3 D) 5(3t + 3)3(15t + 3)
1 81
C)-—— D)-— >
) 409x + 6)3/2 ) 409 + 6)312

B) % sec(9x - 4)

D) % sec2(9x -4)



Solve the problem.

93) The position of a particle moving along a coordinate line is s = «/5 + 4t, with s in meters and t in seconds. Find

the particle's velocity at t =1 sec.

A) - % m/sec

B) % m/sec

Use implicit differentiation to find dy/dx.

94) 2xy - y2 =1

X
A)x—y

95) x3 + 3x2y+ y3 =8
2
A) X< + 3xy
X2 1 y2

X+y _ 2,2
96)X_y X4 +y
X(x-y)2+y
Ay XXy Y
x-y(x-y)?

97) yalx+1=4
A)-—Y

T 2(x+1)

98) xy + x =2

A)ﬂ
X

99)><y+x+y:x2y2

A)
—2x2y— x-1

100) x# = cot y
4x3

A)
csc?y

2xy2+y+1

C) % m/sec

2 _
C)2x§ y
2x4y + X

3
Q) - 4x

16

cscy coty

D) % m/sec

2 _v-
D) 2xy4 -y -1
—2x2y +x+1

sy

D)
4x3






