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Directions:

1. No books, notes or your dog getting sprayed by a skunk. You may
use a calculator to do routine arithmetic computations. You may not
use your calculator to store notes or formulas. You may not share a
calculator with anyone.

2. You should show your work, and explain how you arrived at your an-
swers. A correct answer with no work shown (except on problems
which are completely trivial) will receive no credit. If you are not sure
whether you have written enough, please ask.

3. You may not make more than one attempt at a problem. If you make
several attempts, you must indicate which one you want counted, or
you will be penalized.

4. You may leave as soon as you are finished, but once you leave the exam,
you may not make any changes to your exam.

5. This test has 5 problems.



1. (20 points) Find the derivatives of the following functions:

(a) f(x) = 3
7
√
x2 − 2√

x

(b) f(x) = (e3x)(sin 2x)

(c) f(x) = x2 + 1
x2 − 3x− 1

(d) f(x) = [(3 + x2)3 + 3]
4



2. (20 points)

(a) Find f ′(1) if f(x+ h)− f(x) = h2x2 + 3hx+ h cosh.

(b) If the equation of the tangent line to f(x) at x = 2 is y = −2x+5

i. Find f(2) + f ′(2)

ii. If g(x) = (f(x))3, find g′(2).

(c) f(x) and g(x) have values shown below.

x f(x) g(x) f ′(x) g′(x)
3 −6 4 6 2
4 2 −1 7 −3

i. If q(x) =
f(x)
g(x)

find q′(3)

ii. If h(x) = (f ◦ g)(x) find h′(3)



3. (20 points) Find f ′(x) for:

(a) f(x) =
√
1− cos3 x

(b) f(x) = sin(tan x)

(c) f(x) = (arctan(2x))3

(d) If f(x) = e3x, find f 2026(x) the 2026th derivative.



4. (20 points) Find dy
dx for:

(a) y = ex
2
+ 7e

x

(b) y = ln 3

√
(x2 + ex)(42x+ lnx)

(c) y = (x2 + 9)sinx

(d) y = 7x3 cosh(6x)



5. (20 points)

(a) For the curve

x3 + y2 = 5xy − 3

i. Find the slope of the tangent line at the point (1, 1).

ii. Find the equation of the tangent line at (1, 1).

(b) The beacon of a lighthouse 1 km from a straight shore revolves
5 times per minute and shines a spot of light on the shore (see
figure below).

Math 191
Supplement: Trigonometric Functions II

Step 8 Conclusion: the rocket is climbing at π/15 kilometres per second when θ is 45◦.

Notice in this problem that the numerical value for θ was substituted in only after we finished taking
derivatives; this is important, and should be followed as a rule.

Exercises

1. Referring to the rocket example above, at what rate is the distance between the observer and
the rocket increasing when θ = 45◦?

ans:π/(15
√

2)km/s

2. The beacon of a lighthouse 1 km from a straight shore revolves 5 times per minute and shines
a spot of light on the shore (see figure below).
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(a) How fast is the spot of light moving when θ = 30◦?

(b) What happens to the velocity of the spot of light as θ approaches 90◦?

ans:(a)40π/3km/min;(b)velocitygrowsto∞

3. (More challenging) A train is traveling at 4/5 km/min along a straight track, moving in the
direction shown in the figure below. A movie camera positioned 1 km from the track is focused
on the train.

(a) How fast is the distance z from the camera to the train changing when the train is 2 km
from the camera? (You can do this without trig: find an expression relating x and z,
and remember these are functions of time.)
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How fast is the spot of light moving along the shore when θ = π
6 ?


