
MATH 141 Midterm 2

November 15, 2022

NAME (please print legibly):

Your University ID Number:

Pledge of Honesty

I a�rm that I will not give or receive any unauthorized help on this exam, and that all work

will be my own.

Signature:

Enter your answers where indicated in order to receive credit. Calculators and

notes are not permitted. If you are confused about the wording of a question or need a

clarification, you should raise your hand and ask a proctor about it.

Unless otherwise indicated, you must show all work to justify your answers and

receive full credit.
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Solution



1. (15 points)

Let

f(x) =
2xk

+ x3 � 2

3x4 � 2x
.

(a) Find all values of k so that lim
x!1

f(x) = 0, or explain why this is not possible.

Answer:

(b) Find all values of k so that lim
x!1

f(x) = 1, or explain why this is not possible.

Answer:

(c) Find all values of k so that lim
x!1

f(x) =
2

3
, or explain why this is not possible.

Answer:

2

É K 4
2t

Then the limit at d of f depelson wheter k 4 0 K 4 0 or K 7 0

If K yo the l it will be zero

Using the work in part la
we can see that if 4 4 0 k 4
we'll have an infinite limit

Again using a if K 4 0
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x 2t
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2. (10 points) Suppose we use the following limit to determine the derivative of a function

f(x) at x = a.

lim
h!0

p
4 + h� 2

h
.

(a) What is the function f(x) and the number a?

Answer:

(b) Find the derivative f 0
(a) using any method you wish.

Answer:

3

The definition of the derivative is as follows

f floth f fifa

Equating like parts flath fith are flas 2

Here fax F and a 4

fix F
0 4

We could take this limit but its easier to use

the power rule

f x x

f'G Ix 2

f 4 of I

fl 4 I



3. (20 points) Suppose that the functions f and g satisfy the following:

x f(x) g(x) f 0
(x) g0(x)

1 �⇡ �2 2 3

2 1 7 5 4

(a) Let h(x) = 3f(x)� 3g(x) + 3. Find h0
(2).

Answer:

(b) Let h(x) =
f(x)

g(x)
. Find h0

(2).

Answer:

(c) Let h(x) = (g � f)(x). Find h0
(2).

Answer:

(d) Let h(x) = ef(x)g(x). Find h0
(2).

Answer:

4

h x 3 f x 3g Ix t o
2 12 315 3 Y 3

3

we'll need the quotient rule

n'ex gex f les fag x

n'G 1711531142

Using thechain rule

hex g taxi fix
h 2 gi fhs f n

g
C s

B 57
15

We'll need thechain rule and theproduct rule
h lx e

f s f ai glx t g lx fix

n 127 6 5 7 47113

71391 39 7



4. (10 points) Determine the derivative of the following functions. You do not have to

simplify. Circle your final answer.

(a) f(x) = ex ln(x) + tan(x)

(b) h(z) = 2
z
+ z

p
2
+ e2 + 2

⇡

5

f is ex I flux et t see x

h 21 2 2 R É to



5. (20 points) Determine the derivatives of the following functions. You do not have to

simplify. Circle your final answer.

(a) f(x) = 5ex
3
+ ln(ln x)

(b) g(t) = ln(te�2t
)

6

fix 5E 3 2 É
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Int Ze

g It I 2



(c) h(z) = (5z2 � 6z)9(z3 + 7)

(d) k(w) = cos(
p
w5 + 3w2)

7

h 127 5226239 322 9 52 62 102 6 23 7

k tw sin Tsa t w5 302 Sw t 6w



6. (15 points) Determine an equation for the line tangent to the curve satisfying

x2
+ xy = x+ 3 sin(y)

at the point (1, 0).

Answer:

8

Takingthe derivative implicitly
2x t xy t y I 3 rosly y

let x l y o
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7. (10 points) Let g(x) = (x2
+ 1)

x
. Find g0(x). (Hint: Use logarithmic di↵erentiation.)

Answer:

9
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Taking the derivative implicitly
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