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Formulae
Z

tan(x) dx = ln | sec(x)|+ C

Z
sec(x) dx = ln | sec(x) + tan(x)|+ C

Z
1

1 + x2
dx = arctan(x) + C

Z
1p

1� x2
dx = arcsin(x) + C

d tan(x)

dx
= sec

2
(x)
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= tan(x) sec(x)

1 = sin
2
(x) + cos

2
(x) 1 + tan

2
(x) = sec

2
(x)

cos
2
(x) =

1 + cos(2x)

2
sin

2
(x) =

1� cos(2x)

2
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This exam consists of 5 questions. Answer the questions in the
spaces provided.

1. (30 points) Compute the following integrals:

(a) Z
tan

3
(x) sec3(x)dx

Solution:

(b) Z
x3

sin(x2
) dx

Solution:
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2. (30 points) By doing a suitable trigonometric substitution, compute the following

integral Z
x5

(
p
4x2 � 1)3

dx

Carefully justify your answer. You should simplify your final answer using an appropriate

right triangle.

Solution:
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3. (30 points) (a) Write down the general form of the partial fraction decomposition of

the function
r(x)

(x2 + 1)2(x+ 1)

where r(x) is a polynomial with deg(r(x)) < 5.

Solution:

(b) In the case that r(x) = x4
+4x2

+2x+1, show that function can actually be written

as
A

x+ 1
+

Bx

(x2 + 1)2
.

Use this to compute the integral

Z
x4

+ 4x2
+ 2x+ 1

(x2 + 1)2(x+ 1)
dx

Solution:
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4. (30 points) Determine if the following improper integrals are convergent or divergent.
Justify your answers.

(a) Z 1

�1

x

(x2 � 1)3
dx

Solution:

(b) Z 1

0

cos(x) + sin(x) + 3

x3 + x2 + 2x+ 1
dx

Solution:

PLEASE TURN OVER

C
221 0

2 1

x2
does

It divergent then so

Conniff x

1
do

4 712 1 du
n

2x da Jp do tf is du
z I L z t c

Ect
d Cia

II attachj it Emit
aconiteD divergent

does not affect convergence

g au ja
a

ohh th

f cos Gil trinket
3 do JensGil t final 3 I

i
23 217 22 y

da

0 car alt sin x t 3 S and O 2,3 1,2 2 1 13 on C d

cos Gil t final 3
on 1 o

x 21 271 t l

I do fin If I Iims Ee E

C t
Convergent



Math 1B Midterm 1 (LEC 001), Page 6 of 9

5. (30 points) Let f be a function whose fourth derivative has the following graph.

Consider the integral
R 4

�4 f(x)dx.

Assume that the eighth Simpson’s approximation to this integral is S8 =
93
45 .

Given this information, is it possible that
R 4

�4 f(x)dx =
98
45? Carefully justify your answer.

Solution:
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