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Midterm 2

You have 50 minutes to complete the
exam. Do all work on this exam, i.e.,
on the page of the respective assign-
ment. Indicate clearly, when you con-
tinue your solution on the back of the
page or another part of the exam.

Write your name and the last six digits
of your student ID number on the top
of this page. Check that no pages of
your exam are missing. This exam has
5 questions and 8 printed pages (in-
cluding this one and a page for scratch
work in the end).

No books, notes or calculators are al-
lowed on this exam!

Show all work! (Unless I say other-
wise.) Correct answers without work
will receive zero. Also, points will
be taken from messy solutions.

Good luck!

Question Max. Points Score

1 20

2 20

3 20

4 20

5 20

Total 100
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1) Given f(x), compute the derivatives f ′(x).

(a) [6 points] f(x) =

(
e2x

x2 + 1

)5

(b) [7 points] f(x) = cos(2x) · arctan(
√

x)
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(c) [7 points] f(x) = xln(x)
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2) [20 points] The equation x2 + y2 = (2x2 + 2y2 − x)2 gives a cardioid. [See the picture
below.] Find equation of the tangent line at (0, 1/2).
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3) [20 points] Consider the parametrized curve [pictured below] given by

x = cos(t) sin(2t),

y = sin(t) sin(2t).

Show that the tangent lines for t = π/4 and t = −π/4 are perpendicular.
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4) [20 points] The circumference of a sphere [i.e., the length of the “equator” of the sphere]
was measured to be 8 cm, with possible error of 0.5 cm. Estimate the maximal error and the
relative error that can occur with the volume of the sphere.

[Hint: If r is the radius of a sphere, its circumference C and volume V are given by C = 2πr
and V = 4πr3/3 respectively. You might need to write V in terms of C [instead of r].]

6



5) [20 points] A 10 ft long ladder rests against a [vertical] wall. If the bottom of the ladder
slides away from wall at a rate of 1 ft/s, how fast is the top of the ladder sliding down the
wall when the bottom of the ladder is 6 ft from the wall?
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Scratch:
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