
University of South Carolina

Midterm Examination 1 September 21, 2017

Math 142–003/004

Closed book examination Time: 75 minutes

Name

Instructions:

No notes, books, or calculators are allowed. If you need more space than is provided use the
back of the previous page and clearly indicate you have done so. Simplify your final answers.
Full credit may not be awarded for insu�cient accompanying work.

1 16

2 9

3 9

4 8

5 8

6 10

Total 60

Page 1 of 7 pages

Solutions

:
9

:
:0
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1. (16 points) Find the following integrals.

(a)

Z
4x3 + 3x2 + 2x+ 5 dx

(b)

Z
1

r

2
+ e

r + 3r +
p
r dr

(c)

Z
sin(✓) + cos(✓) + tan(✓) + sec(✓) d✓

(d)

Z
sec2(x) + sec(x) tan(x) +

1

1 + x

2
+

1p
1� x

2
dx

Solutions

it + sit it Sxt C

- tr + er + nfoprt Espkec

- Cos 0 tsino  t In Isecof + In 1 see Gttan 0 / TC

tan ( x ) t se ( ( x ) + tail ( x ) e sin ' ' ( x ) ec
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2. (9 points) Find the following integrals.

(a)

Z
2r dr

3r2 + 2

(b)

Z
3xex dx

(c)

Z
sin(✓)3 d✓

Solutions

EID are
= tz In IN + C = tz In (3×42) t C

iiIIeiiiiIIYeIIf3IE-ff-as2olsinOdofnIIln8@e.efl-u2dn-a.u

+ ¥ ec = cos÷0 - cos 0 e C
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3. (9 points) Find the following integrals.

(a)

Z 2

1

2x
p
4� x

2
dx

(b)

Z
dx

3x2 + 5

(c)

Z
x

p
2x+ 1 dx

Solutions

FEED . Efron .avg.jo
= - ¢ - § (39/2)=253

=

t.fi#a=tsfrsstaiilfaM+C=tFstaiilFsx)tCI?ED=d

⇐ "

¥
=

Kenyadu=2dv = I ⇐Eh - fin ) t (

4

ftp.vynynp.gs
=

Fohn'M -

fourth + c

= Is (3) c- 1) (
2×+119/2

+ (
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4. (8 points) Find

Z
1p

x

2 � 9
dx for x > 3. (Hint: use a trigonometric substitution)

swims

# .
Infested

|µ÷tdx = if 3segottahooh.f.co do

= In | see 0  t Yan Of t (

= In | Is + dt¥ It C

= In 1) ( t 1×2.9-1 t C
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5. (8 points) Find the following integrals.

(a)

Z
3x� 1

x

2 + x� 6
dx

(b)

Z 1

�1

1

x

2
dx (Hint: be careful)

Solutions

=d±st,÷sdx

3n:¥i:i¥:Ino⇒÷¥f¥Is±Me
=/ ,¥3t¥ydx

=2h|rt3/t

In 1×-21 tc

Asymptote at r=O .

=Imoti÷:toEifi¥s
= Imo ftp.etinsotl.it 's

= Imo . fit - l ] t time [ -
1 + di ]

Limit does hit exist '

⇒ Integral diverges .
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6. (10 points)

(a) Estimate the integral

Z 3

1

dx

x

dx using Simpson’s rule with 4 equal subintervals.

(b) Let E
S

be the error of Simpson’s rule applied to the integral
R

b

a

f(x) dx with n equal

subintervals. Recall that |E
S

|  M(b�a)5

180n4 where M is an upper bound for the values of
|f (4)(x)| on [a, b]. What is a bound on the error in the estimate from part (a)?

(c) Why does part (a) give an approximation of ln(3)?

The End

Solutions

se=3¥=lz flock 're

k och far )

glftsgsthg

t¥i*Ha.tn#uEta
= 1.1

file )= . e-
2 Since Fis positive awdccreasingon [ 1,3]

f

"(x)=2i3
M=lfH( 1)

1=24fH(¢|= - 6oi4 Thus ,

IESK2413- 1)
5

-5 -
=

1

fH(e)=24x1 SO (4)
4 60

JY ? = Ink )|3
,

=1n( 3) - h( 11 = IN 3)
.


