
Math 124C & D Midterm 2A Autumn 2015

Your Name Your Signature

Section (circle one) CA CB CC CD DA DB DC DD

Problem Total Points Score

1 20

2 20

3 20

4 20

5 20

Total 100

• This exam is closed book. You have 80 minutes. You may use one side of one 81

2
× 11 sheet

of handwritten notes. You may not share notes.

• Only TI 30X calculators are allowed. You may not use cell phones during the exam.

• Show your work. Do not do computations in your head. Instead, write them out on the exam
paper.

• Place a box around YOUR FINAL ANSWER to each question.

• If you use a trial and error (or guess and check) method when an algebraic method is available,
you will not receive full credit.

• If you need more room, use the backs of the pages and indicate that you have done so.

• If you are not sure what a question means, raise your hand and ask us.

• The hints are suggestions only.



Math 124C & D Midterm 2A Autumn 2015

1 (20 points) Calculate the derivative
df

dx
of the functions below.

(a) f(x) = tan(x ln(x2))

(b) f(x) = ((sin(x2))x

(c) Suppose that
f(1) = 2 f(2) = 3 f(3) = 4
f ′(1) = 5 f ′(2) = 6 f ′(3) = 7

Let g(x) = f−1(x), the inverse of the function f (NOT 1

f
). Calculate g′(3)
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2 (20 points) Consider the curve

xy − 3x2 + 2 cos(y) + 10 = 0
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(a) Use linear approximation at (2, 0) to approximate the value of y that corresponds to
x = 2.2.

(b) Calculate the second derivative
d2y

dx2
at (2, 0)?

(c) Is your estimate from part (a) an overestimate or an underestimate? Give a reason.



Math 124C & D Midterm 2A Autumn 2015

3 (20 points) Some Formulas for spherical balloons: V =
4

3
πr3 S = 4πr2

(a) A spherical balloon is being filled with water by a pump which pumps water at a constant
rate. The balloon is always completely full of water. When the radius of the balloon is
10 cm’s, it (the radius) is increasing at a rate of 0.5 cm/minute. How fast is the pump
pumping(i.e. how fast is he volume of the balloon increasing? )?

(b) How long has it been since I started pumping water into the empty balloon?

(c) The pump continues to pump at the same constant rate. Five minutes later, is the radius
increasing at a rate faster or slower than 0.5 cm/minute. Give a reason.
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4 (20 points)

(a) Calculate the first and second derivatives of f(x) = x3x.

(b) What is the tangent line at x=1?

(c) Use the tangent line to find the linear approximation for 1.13.3

(d) Find the point x > 0 where the tangent line to f at x is horizontal?

(e) Is the curve concave up or concave down at that point? You must justify your answer.
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5 (20 points) A car is travelling along a circular

track at at a constant speed of 30 kph, in
a counterclockwise direction. The track is
centered at the origin and has a radius of 2
kilometers. At time t = 0, the car’s coordinates
are ((2, 0). An observer is 5 kilometers from the
center of the track as shown.

Car

Observer

θ=ω t

(a) Write parametric equations for the x and y coordinates of the car as a function of time.

(b) Write a parametric equation for D(t), the distance between the car and the observer as
a function of time.

(c) Calcualte
dD

dt
an find the first two positive times when

dD

dt
= 0. Hint: You may want

to simplify your answer to part (b) before differentiating.
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Your Name Your Signature

Section (circle one) CA CB CC CD DA DB DC DD

Problem Total Points Score

1 20

2 20

3 20

4 20

5 20

Total 100

• This exam is closed book. You have 80 minutes. You may use one side of one 81

2
× 11 sheet

of handwritten notes. You may not share notes.

• Only TI 30X calculators are allowed. You may not use cell phones during the exam.

• Show your work. Do not do computations in your head. Instead, write them out on the exam
paper.

• Place a box around YOUR FINAL ANSWER to each question.

• If you use a trial and error (or guess and check) method when an algebraic method is available,
you will not receive full credit.

• If you need more room, use the backs of the pages and indicate that you have done so.

• If you are not sure what a question means, raise your hand and ask us.

• The hints are suggestions only.



Math 124C & D Midterm 2B Autumn 2015

1 (20 points) Calculate the derivative
df

dx
of the functions below.

(a) f(x) = tan(x4 ln(x))

(b) f(x) = ((sin(x))x
2

(c) Suppose that
f(1) = 2 f(2) = 3 f(3) = 4
f ′(1) = 5 f ′(2) = 6 f ′(3) = 7

Let g(x) = f−1(x), the inverse of the function f (NOT 1

f
). Calculate g′(2)
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2 (20 points) Consider the curve

xy − 2x2 + 4 cos(y) + 5 = 0
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(a) Use linear approximation at (2, 0) to approximate the value of y that corresponds to
x = 2.1 on the graph of

(b) Calculate the second derivative
d2y

dx2
at (2, 0)?

(c) Is your estimate from part (a) an overestimate or an underestimate? Give a reason.



Math 124C & D Midterm 2B Autumn 2015

3 (20 points) Some Formulas for spherical balloons: V =
4

3
πr3 S = 4πr2

(a) A spherical balloon is being filled with water by a pump which pumps water at a constant
rate. The balloon is always completely full of water. When the radius of the balloon is
5 cm’s, it (the radius) is increasing at a rate of 0.3 cm/minute. How fast is the pump
pumping(i.e. how fast is he volume of the balloon increasing? )?

(b) How long has it been since I started pumping water into the empty balloon?

(c) The pump continues to pump at the same constant rate. Five minutes later, is the radius
increasing at a rate faster or slower than 0.3 cm/minute. Give a reason.
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4 (20 points)

(a) Calculate the first and second derivatives of f(x) = x2x.

(b) What is the tangent line at x=1?

(c) Use the tangent line to find the linear approximation for 1.12.2

(d) Find the point x > 0 where the tangent line to f at x is horizontal?

(e) Is the curve concave up or concave down at that point? You must justify your answer.
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5 (20 points) A car is travelling along a circular

track at at a constant speed of 60 kph, in
a counterclockwise direction. The track is
centered at the origin and has a radius of 3
kilometers. At time t = 0, the car’s coordinates
are ((3, 0). An observer is 6 kilometers from the
center of the track as shown.

Car

Observer

θ=ω t

(a) Write parametric equations for the x and y coordinates of the car as a function of time.

(b) Write a parametric equation for D(t), the distance between the car and the observer as
a function of time.

(c) Calcualte
dD

dt
an find the first two positive times when

dD

dt
= 0. Hint: You may want

to simplify your answer to part (b) before differentiating.


