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Q1. (10 Points - Suggested time: 5 minutes) State if each of the

following statements is true or false:

1. Every monotone function has an inverse.

2. If f(x) and g(x) are differentiable on (−∞,∞) then (f ◦ g)(x) is dif-
ferentiable on (−∞,∞).

3. If f ′(4) = 2, g(2) = 4 and g′(2) = 3 then (f ◦ g)′(2) = 5.

4. The inverse of a differentiable 1-1 functions f : (−∞,∞) → (−∞,∞)
is differentiable everywhere.

5. If f is 1-1, f ′(2) = 4 and f(2) = 4 then df−1

dx |x=4
= 1

4
.

Q2. (10 Points - Suggested time: 10 minutes) Find the percentage
error is calculating the volume of a cone with constant altitude if the radius
is measured with a percentage error of ± 5 %.
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Q3. (20 Points - Suggested time: 20 minutes)

1. Find the point(s) in the first quadrant at which the tangent line to the
curve x3 − xy + y3 = 0 is parallel to the x-axis.

2. Find ( d2y
dx2 )|(1,1)

if

2x2y − y = 1.
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Q4. (20 Points - Suggested time: 20 minutes) Use the definition
to

1. find f ′(x) for f(x) = 2x3 − x + 1.

2. show that (cos x)′ = − sin x.

3



Q5. (20 Points - Suggested time: 15 minutes) Assume we have a
cylinder with height equal to three times its radius. If the area of the cylinder
is increasing at a rate of 5π ft2/ sec when r = 2, how fast is the altitude of
the cylinder increasing at that instance.

4



Q6. (20 Points - Suggested time: 20 minutes) Determine what
makes each of the following functions non-differentiable at x0 = 0 (Hint:
you may deduce the answer from the graph of each function):

1. f(x) =

{
2x− 1, x ≥ 0

−(1 + 3x), x < 0

2. f(x) =

{
x2 + 1, x ≥ 0

x− 2, x < 0

3. f(x) = 5
√

x

4. f(x) =
5
√

x2

GOOD LUCK
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