MA125 Exam 2

Name:

1) Given two functions f and g and a real number a such that

fl@)=0 fla)=1 gla)=2

find the y-intercept of the line tangent to the quotient function

ym(i)(x) at z=a
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2 An object is launched from the ground at an angle. The vertical
position (y-coordinate) and horizontal position (z-coordinate) after ¢
seconds are given by the functions:
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J ; a) What is the horizontal velocity at ¢t = 17 5 6
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3 The volume and radius of a sphere are related by the formula:

V=g
Air is being added to a spherical balloon in such a way that the com-

pression is negligible.

a) What is the rate of change of the radius with respect to the volume
when the balloon contains 1000 em?® of air?

b) What is the average rate of change of the radius as the volume
changes from 100 to 400 ecm?? \
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4 Find the horizontal and vertical asymptotes (if there are any) of the
graph of the derivative &'(x) of the function

z—1
h(m)mmz_l

Where is h'(z) continuous?
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5 Given the following graphs of f(z) and f'(z),
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a) Identify which curve is f(z) and which is f'(z).
See dece G re
’p & ecvews b) Ideiltify the ;interva,ls (T whiph f(z) is increasing
g Whewe 1020 D (- 02)U (0.2, 1.9)U (2.6, 3)
Capproxre G_ILC[} )

) ¢) Identify the intervals on which f(x) is concave down
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d) Identify points at which the second derivative f"(z) is zero. )
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e) Identify the intervals on which the second derivative f"(z} is pos-
itive.
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6 If f(z) = z° — 3z + 2 and g(z) = € + 1, find the derivative of the
function defined by: _
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On what interval is the derivative continuous?
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7 Find the derivative of the following function directly from the
definition of the derivative as a limit (a is a constant):
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a) What value of ¢ makes f continuous at z = 07
b) What values of b and ¢ make f continuous and differentiable at

z =07
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9 Newton’s law of gravitation states that the attractive force exerted
on a body of mass m by a body of mass M is

GMm
r2
where (7 is a constant and r is the distance between them in kilometers.
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What is the rate of change of the force with respect to r when the
distance between the objects is 10km?

What is the average rate of change of the force with respect to r
when the distance between the objects increases from 20km to 50km?
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10 Find the equation of the line tangent to the curve
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