150 CHAPTER 2 Differentiation

LAB SERIES
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In Exercises 43 and 44, find the value of the derivative of the
function at the indicated point. Use the derivative feature of a
graphing utility to confirm your result,
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4. flx) = x + 32 (2, 4)

In Exercises 45-48, find the second derivative of the function.
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45, y = 2x2 + sin 2x 46. y = — + tanx
X

47, flx) = cotx 48, y = sin%

PF In Exercises 49-52, use a symbolic differentiation utility to find

the second derivative of the function.
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In Exercises 53-58, use implicit differentiation to find dyldx.
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x4+ 3y +y3=10 4. x2 4+ 9y? — 4y 4+ 3y =0
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PF" In Exercises 59-64, find the equations of the tangent line and

the normal line to the graph of the equation at the indicated
point. Use a graphing utility to graph the equation, the tangent
line, and the normal line.

.y=kx+33 (-2,1) 60, y=(x—2)2 (2,0)

6l. x> +y2=120, (2,4) 62, x2 - y2 =16, (5,3)

6. y=¥x-22 (31) 64, y = %XA (0,0

1

65. Find the points on the graph of f(x) = L¢3 + x2 -
the slope is (a) — 1, (b) 2. and (¢) 0.

66. Find the points on the graph of f(x) = x? + 1 when the slope
is (a) —1, (b) 0, and (c) 1.

67. Sketch the graph of f(x) = 4 — Jx —2].

x — 1 when

(a) Is f continuous at x = 29
(b) Is fdifferentiable at x = 27 Explain,
68. Skeich the graph of

; x4 4x + 2, X = =3
) = ,

1= 4~ 32, x = =1,
(a) Is fcontinuous at x = — 27

(b) Is fdifferentiable at x = —27 Explain.

In Exercises 69 and 70, show that the function satisfies the
equation.

Function

Equation

69. y = 2sinx + 3 cosx yi+y=0

10 - 8 3
T p = IR

xy'+y=sinx
%

71. Refrigeration The temperature T of food put in a freezer is

L 700
T2+ 4+ 10

where 1 is the time in hours, Find the rate of change T with
respect to ¢ at each of the following times.

{a} t =1 (b)t=3

72. Fluid Flow The emergent velocity v of a liguid flowing
from a hole in the bottom of a tank is given by v = /2gh,
where g is the acceleration due to gravity (32 feet per second
per second) and A is the depth of the liquid in the tank. Find the
rate of change of v with respect to /i when (a) h = 9 and (b)
h =4, (Note that g = +32 feet per second per second. The
sign of g depends on how a problem is modeled. In this case,
letting g be negative would produce an imaginary value for v.)

(©t=5 (d) =10

73. Vibrating String When a guitar string is plucked, it vibrates
with a frequency of F = 2Ei{J\.-""T, where F is measured in vibra-
tions per second and the tension T is measured in pounds. Find
the rate of change in F when (a) 7 = 4 and L) T=09

74. Vertical Motion ~ Aball is dropped from a height of 100 feet.
One second later, another ball is dropped from a height of 75
feet. Which ball hits the ground first?

75. Vertical Motion What is the smallest injtial velocity that is
required fo throw a stone 49 feet u p to the top of a silo?

76. Vertical Motion A bomb is dropped from an airplane at an
altitude of 14,400 feet. How long will it take to reach the
ground? (Because of the motion of the plane, the fall will not
be vertical, but the time will be the same as that for a vertical
fall.) The plane is moving at 600 miles per hour. How far will
the bomb move horizontally after it is released from the plane?

73

Projectile Motion A ball thrown follows a path described

by y = x — 0.02x2,

(a) Sketch a graph of the path.

(b) Find the total horizontal distance the ball was thrown.

(¢) At what x-value docs the ball reach its maximum height?
(Use the symmetry of the path.)

(d) Find an equation tha gives the instantaneous rate of change
of the height of the ball with respect to the horizontal
change. Evaluate the equation at x = 0, 10, 25, 30, and 50.

(e) What is the instantancous rate of change of the height when
the ball reaches its maximum height?

78. A point moves along the curve y = VX in such a way that the
y-value is increasing at a rate of 2 units per second. At what rate
is x changing for each of the following values?

(b x=1 c) x=4

(a) x =




