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Instructions

• Turn off all cell phones and watch alarms! Put away iPods, etc.

• Do not use a calculator, reference materials, or paper other than this booklet.

• Organize your work in an unambiguous order. Show all necessary steps.

• Answers given without supporting work may receive 0 credit!

• Be ready to show your UMass ID card when you hand in your exam booklet.
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6 16
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1. (2× 8=16%) The length l of a rectangle is decreasing at the rate of 2 cm/sec
while the width w ia increasing at the rate of 2 cm/sec. When l = 12 cm and
w = 5 cm.

(a) Find the rate of change of the area.

(b) Find the rate of change of the perimeter.
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2. (4 × 4=16%) Evaluate the following derivatives. DO NOT simplify your
answers.

(a)
d

dx

(
1 + sin(x)

1− cos(x)

)2

(b)
d

dx

(
etan(x)+cot(x)

)

(c)
d

dx
(3x ln(sec(x) + csc(x)))

(d)
d

dx
(arctan(2x))
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3. (2× 8=16%)

(a) Given a function y = x
√
x, use logarithmic differentiation to find

dy

dx
.

(b) Given an equation sin(xy) = 3x2 − y, use implicit differentiation to find
dy

dx
.
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4. (4 × 4=16%) A particle moves according to a law of motion s = f(t) =
t3 − 12t+ 3, t ≥ 0, where t is measured in seconds and s in feet.

(a) Find the velocity at time t.

(b) When is the particle at rest?

(c) When is the particle moving in the positive direction?

(d) Find the total distance traveled by the particle during the first 3 seconds.
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5. (4× 4=16%) Given a function y = f(x) = ex/2.

(a) Find the differential dy.

(b) Evaluate dy when x = 0 and dx = 0.2.

(c) Find the linearization of the function f(x) at a = 0.

(d) Use the linearization of (c) to estimate f(0.2).
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6. (4× 4=16%) Given a function f(x) = x2 − 4x+ 3 on the interval [0, 3].

(a) Find the critical numbers of f on the given interval.

(b) Find the values of f at critical numbers which you found in (a).

(c) Find the values of f at the endpoints of the given interval.

(d) Based on (b) and (c), find the absolute maximum and absolute minimum
values of f and state where they occur.
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