
University of South Carolina

Midterm Examination 1 September 21, 2017

Math 142–005/006

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
3x3 + 2x2 � 3x+ 4 dx

(b)

Z
1

r

3
+ e

r + 4r +
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

yIx4 + § is - Zoe + 4) c TC

- tar
-2

+ er + ¥4
,

+ 25312 + C

- cos 0  t sin A  + In I see 01 + In | see 0  ttan 0 / + (

4am ( x ) t se ( ( x ) + tantcx ) + sin ' ' ( x ) t C
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2. (9 points) Find the following integrals.

(a)

Z
3r sin(r2 � 1) dr

(b)

Z
4x cos(x) dx

(c)

Z
tan3(✓) sec2(✓) d✓

Solutions

FIRED = 3z|sinl a) da = - 3zc.su + C

= - 3g cos ( r
2

- 1) t (

Figwort = 4.oinxifinxdx
= 4 xsinx +4 cos > c + C

fitted ⇒ /u3da=÷a4tc
= ly tan4G  + C
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3. (9 points) Find the following integrals.

(a)

Z 2

0

2x dx

x

2 + 1

(b)

Z
dx

x

2 + 6x+ 10

(c)

Z
x

2
e

2x
dx

Solutions

test FEE = in .nl? mm

= date KID
= fast = tail (a) ec = tail ( x t 3) + C

ask.IE?iiIM=feixjxeidx

ifeng.EE#=feenfaxemfsewx)
= latest - teen + tent C
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4. (8 points) Find

Z p
1� x

2
dx for |x| < 1. (Hint: use a trigonometric substitution)

Solutions

¥¥::¥÷i¥:oD
= | cos 0 cos 0 DO

= faiodt
 = |t( I + as 20 ) DO

= ¥ +

ytsin
20 + C

= sing)
+

I
,

sin (2
sink

)) t C

";÷oYIiIYm*menMgo
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5. (8 points) Find the following integrals.

(a)

Z
4r � 7

r

2 � 3r + 2
dr

(b)

Z 2

0

1

x� 1
dx (Hint: be careful)

Solutions

= fee + I ,
dr

ar→If¥aYIYI÷w⇒⇒;¥Y3BE¥sD

= / Is + ÷,

dr = In lr -21 t 3 In lr - Il t C

Asymptote at x=l .

= Intifada +

studied:= line[ innit
.

t life ( Innit ] ,

=
line

. ( mail - a) + tiny ( a - hld . it )÷' mit does not exist .

⇒ Integral diverges .



September 21, 2017 Math 142–005/006 Name: Page 7 of 7

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*HutHn#u#

a
= 1.1

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

f

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

1=24fH(¢|= - 6i4 Thus ,

IESK2413- 1)
5

-5 -
=

1

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

JY II = Ink )|3
,

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


