MA 114 Exam 1 Spring 2026

Fxam 1

Name: Section:

Do not remove this answer page — you will return the whole exam. You will be
allowed two hours to complete this test. If you find you need scratch paper during the exam,
please ask. You may not use any of your own notes, paper, or anything else not provided.
You may use a graphing calculator during the exam, but NO calculator with a Computer
Algebra System (CAS). Absolutely no communication or use of a communication device is
allowed during the exam.

The exam consists of 10 multiple choice questions and 5 free response questions. Record
your answers to the multiple choice questions on this page by filling in the circle corresponding
to the correct answer.

Show all work using proper notation to receive full credit on the free response problems.
It will also help you check your answers to show work on multiple choice problems.
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This page may be used for scratch work.
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MA 114 Exam 1

Multiple Choice Questions

1. (5 points) Evaluate /Qxe‘% dx.

1
L 53
B. zz%e* +C
3
2 3
C. 3¢ TBxr—1)+C
2 3
D. 56‘7”(3:1:—1)—&-0

2

2. (5 points) Evaluate /x3 cos(z?) dx.

A. %(a: sin(x) — 2z cos(x)) + C

1 .
B. 5(7:2 sin(z?) + cos(z?)) + C

1 1 a3
C. 1 (x sin (3)) +C

1
D. 1 (3% cos(z?) — 22t sin(2?)) + C

1
E. 1(3:132 cos(x?)) + C

Spring 2026
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MA 114 Exam 1 Spring 2026
3. (5 points) Evaluate /sin(x) sec?(x) du.
A. cos(z) +C
B. sin(z) + C
C. sec(x)+C
D. —cos(z)+C

E. —sec(z)+C

4. (5 points) Evaluate /(1 — sin(4x2))? dz.

1
A. 1—6(24x — sin(8x) + 8 cos(4z)) + C

B. %(24& + sin(4z) — 8 cos(4x)) + C

C. %(12x + 8sin(8x) — cos(4x)) + C

1
D. 1—6(12$ + 8sin(4x) — cos(8z)) + C

1
E. E(24x — 8sin(8x) + cos(4x)) + C

Page 4 of 12



MA 114 Exam 1 Spring 2026

5. (5 points) If sin(f) = %, which of the following corresponds to cos(#)?

6. (5 points) Which of the following is equal to / dx after making the

substitution x = 2sin(6)?

A. /4(:052(9) do

1
N

B. /251112(0) do
1

C. /—sec(@) do
4
Lo 2

D. 5 sec (0) do
S

E. /4CS(‘ (0) db
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rz+1

7. (5 points) What is the form of the partial fraction decomposition of @)@t 222+ ) ?

A n B . C +D1’+E
r—1 z+2 (r+2)2 22+4
A . B N C +Dx—|—E
r—1 z+42 x+4+2 2244

A n B +C’$+D
r—1 (z+2)2 2244

A . B n Cx
r—1 (z+2)? 22+4

A N B N C
r—1 (z+2)2 22+4

A.

1 A B
8. (5 points) In the partial fraction decomposition = + what

(x+7)(x+6) x+7 x+6
are the values of A and B?

A=1land B=-1
A=—-1land B=1
A=6and B=17
A=T7and B=6
A=1land B=14

= O oW
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MA 114 Exam 1

9. (5 points) Evaluate /5:54 (435_—15)3/2 dzx.
4/5

1

5 /2

/2

The integral diverges to oo.

B0 aw>

5

dx.
2+ 1 v

10. (5 points) Evaluate /
0

A. 4/5
B. 1

C. 7/2
D. 57/2
E.

The integral diverges to co.

Spring 2026

Page 7 of 12



MA 114
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Free Response Questions: Show all steps clearly to receive full credit.

11. (a) (5 points) Compute /Sin3(5x) dx.

Solution:

_ / sin®(5z) sin(5z) dx

= /(1 — cos?(5x) sin(5z) dx
[u = cos(bz), du = =5 sin(bx)dx]

I PO |
5[u U |+ C
1
= —g[cos(5x) — ~cos®*(5z)] + C
. 1
(b) (5 pOlIltS) Compute / m

Solution: Note that 2% + 4z + 13 = (z + 2)? + 9. Therefore,

1 1 1 T+2
[ wrirm o= o te = goin (57) o
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LE2

N

dx using trigonometric substitution.

12. (10 points) Evaluate/

Solution: We use the substitution that x = 2sin(f). Therefore, dxz = 2cos() db.
Plugging in this substitution gives:

/ x? e — (2sin(9))®
_ / 4sin?(0) - (2 cos(0)) i
2¢/1 — sin*(0)
4sin?(0) cos(#)

\/cos?(6)

= /4Sin2(0) do
1 1
= 4/(5 ~ 3 cos(20)) dbf
=260 —sin(20) + C
=260 — 2sin(0) cos(f) + C

(2cos(f)) db

x
We then use that sin(6) = 3 to write our antiderivative in terms of z. In particular,
x V4 — x?
we have sin(f) = B) and cos(f) = to get:

20 — 2sin(6) cos(#) + C = 2sin™! (f) —2 (

: >) (M)Jr(]

2 2
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1
-1 .
241 1—1—:1;2)

13. (10 points) Compute /.7: -arctan(z) de.  (Hint:

Solution: We'll use Integration by Parts. Let v = arctan(z) and " = z. Then
1
/

u = and v = . Then
241 2
2 1 2
uv — /u'v dr = arctan(zx) - ) / T da

2 2+1 2
2 1 2

= arctan(x) - ) —/ Y i
2 2) 22+1
2 1

= arctan(zx) - (%) ~3 (1 13 x2>
2 1 1

= arctan(z) - (%) — 5T + 3 arctan(z) + C
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14. (10 points) Using the method of partial fractions, compute

/ 202 +4x + 1
(x +2)%(x + 1)

Solution: Note that
202 +4x + 1 A B C

G202+ 1) w12 (@r22 tir1"

Therefore,
20 +4r+1=A(x+2)(z+ 1)+ B(x + 1) + C(z + 2)?

Plugging in z = —1 gives C' = —1. Plugging in x = —2 gives B = —1. Finally,
plugging in = = 0 (or any other value for =) gives A = 3. So

202 4+ 4o + 1 3 1 1
dr = — — dx
(x+2)%(z+1) r+2 (422 z+1

1
=3z +2/+ ———Injz+1|+C
T+ 2
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0
15. (10 points) Determine the convergence of / x e”. If the integral converges, state what

—0o0

it converges to.

Solution: o

= lim T -e” dx
b——o00 b

[u=x,0 =" = u =1,v=¢"]

0
= lim [ze® — / e’ dx]
b

b——o0
0

= lim [ze® — e”]
b——o0

= lim [0—1— (bl;b — )]

b——o0

=1

Therefore, the integral converges to —1.
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