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MATH 152, SPRING 2012
COMMON EXAM Il - VERSION A - SOLUTIONS

First Name:

Section No:

PART I: Multiple Choice (4 pts each)

=In1-In0=0-—00 = 40

. . . 4, 8 , 16
1. Find the sum of the geometric serieS = 9t o7 TEL T
a. S=3
b. S=2
-2
c. S= 34
d. S: 1—5
e. S= % Correct Choice
4
O _ 2 __9 4
Solution: a = 9 r=3 S 1-273 - 9-6
2. The improper mtegralj xlnx
a. divergestao.  Correct Choice
b. diverges to-o.
Cc. convergesto 1.
d. convergestel.
e. convergesto%—l.
S _ dx e du
Solution: u=Inx  du= - Il <X I

3. Which of the following integrals gives the surface area bigd by rotating the curvey = e,

for

a.

b.

o

®

Solution: x-integral becausg =

0<x<1, aboutthe y-axis?
1

I 2ne 1+ 16e ¥ dx
0
1

I 27Xy 1+ 1678 dx
0

e 1
oy [1 d
182 Y

. jl Z 16y + 1 dy

I Iny J16y? + 1 dy

Correct Choice

f(x) and 0< x < 1.

r = X becausg-axis.

A= j 27rr/1+(g ) dx—j 2mx (1 + (—4e )2 dx—j 2nxJ1 + 166 % dx



4. Computej m

a. 37” Correct Choice
Y
b. >
Y
c.
d. «
e. 0
_n__nm _ 3n
Solution: I —arctan{x)| =5 7 4

3
5. By substituting x = 3tang, the integral J' x2/x?>+9 dx becomes
0

nl4
a. j 27tartd sed dd
0

O

3
jo 27tart0 sec0.do

nld
jo 81 tarff secd do

o

nl4
d. j  8ltarfgseco s

nl4
I 8ltarfdsecddd  Correct Choice
0

o

Solutlon x2 = 9tartd  Jx2+9 = J/9tart0+9 = 3sed dx = 3secOdd
nl4
j 9tartd - 3sed - 3se@Hd) = j 81 tarfd sec0 do
0 0

Zy (—1)n 20
6. 3 2
n=0

1
3
5

T 9
W=

|—\||\>|—\|w|—\|
o~No@P AN~

Correct Choice

o

n n « n ©
Solution: Z(l) *2 2(61”) +Z%: 11 N 11 :%Jr

n=0

3

>

[Ii

o

|

|

o|
|_\

|

w



7. Find the length of the curvex = t?, y=13, forO<t<1.

a % (13/13-8)  Correct Choice
b. 4L (13/13-8)

c. 55 (13/13-1)
d. L
77
e. 55 (18/13-1)

Solution: L = I ‘/( ) (H)z at = Il,/(Zt)2+(3t2)2 dt = Ilt./4+ ot? dt

U=4+9t L_lgj ,/_du—[%%uwll 4 (13/T3-8)

8. Which of the following series diverges by the Test for Divemge?

b. Z sin(% - % Correct Choice

d. Zsin(%)

e. The Test for Divergence is inconclusive for all of the abogges.

Solution:
I’H . . . .
lim Irhn lim % =0, Am% “—’w(n—ll)' =0, lim sm(%) =sin(0) =0
lim sin z _ ﬁ = sm( ) =1 SOZ sin( £ — —) diverges.
9. The recursive sequence defined by = 2, an1 =5- ain converges. Find the limit.

a. 1

b. 4  Correct Choice

C. 5

5

d. >

e. 2

Solution: limag, = 5— —2 L-5-4 [°_5.44-0 (L-4)(L-1)=0

n—o eroan L
Limitmustbelor4. a;=2, a2=3, a1 = % an increasing from 2, Limit must be 4.



10. Which of the following statements is true regarding the iogar integral J‘OO o) S
1

e+ /X
Y dx ©dx
L X d -[1 X converges.
. The integral diverges becauséjexfxﬂ >Ijj§ and jj% diverges.

o]

. The integral converges becausfaw ﬁxﬂ <
1

(e

o

. The integral diverges becaus?fﬁx‘/7 >Ij% and jj% diverges.

d. The integral converges becausfawﬁ 7 dx
1

X
<
JX 1 €

o0
and I % converges.
1

Correct Choice

e. The integral converges to 0.
Solution: 1 <L and —1 <1 So (b) and (c) are wrong.
e+ /X X e+ /X €
T% diverges and Ij% converges  So (a) and (c) are wrong.

1 >0  So(e)iswrong. (d) is correct by the Comparison Test.

e+ /X

2
11. The sequence whose terms amg, = 1-=>1

n2

decreases and converges to 1.

increases and converges to 1. Correct Choice
decreases and converges to 0.

increases and converges to O.

diverges.

® 20T

= er( - #) =1 ap=1- n—12 is less than 1 but getting bigger.

. 2
Solution: limP==1
N—oo n2

12. Find the surface area obtained by rotating the curve- cog2t), y = sin(2t), for
0<t<Z, aboutthe x-axis.

4!

T
a. 7
b. 2n Correct Choice
c. &

T2
d. =
e. 4r

Solution: r =y =sin(2t) because x-axis.

A= :’427”‘/ %)2 + (%)2 dt = jgmznsin(zo,/(—23in(2t))2 +(2cog2t))? dt

_ IZI4Znsin(2t)2dt _ 47:[%5(2”]’7/4 = 2n(—cof( £ ) +cog0) ) = 2
0



1
13. dx =
I X2(x—1) X

a Inx-1/+++c

b. Inx?(x-1)|+C

c. Inx|— % —Inx-1|+C

d. —Injx]+ % +Injx-1]+C  Correct Choice

e. Inx-1]-++cC
P 1 _A B C _

Solution: m—7+7+x 1 1=Ax(x-1)+B(x-1) +Cx?

x=0 = B=-1 x=1. = C=1 Coeffofx> 0=A+C = A=-1
1 _ 1 1 1

_[de—_[(—7 7+x 1)dx-—ln|x|+ +Inx-1]+C

PART I1: WORK OUT (48 pointstotal)
Directions: Present your solutions in the space providgew all your work neatly and

concisely andox your final answer. You will be graded not merely on the final answer, but
also on the quality and correctness of the work leadingup to i

14. (10 pts) Integrate I J16—9x? dx.

Solution: X = 4sind  3dx=4co¥d) /16— 9x2 = [J16- 16sir0 = 4coY)

j./16—9x2 dx = I4cos9%cos€d9 - %j%de - %(m Si”239)+c

Draw a triangle or: Sifl = % cosh = J1-sin’ = [1- %Xg

3X sind® _ N a
0 = arcsin ] 5 = sinfcosh = 1 1 16
I,/16 Ox? dx = (arcsm% + 32( [1- 91X62 >+C

. . _ & ﬂ _ 7-[
15. (8 pts) Find the sum of the seriesS = né(cos m o~ COS )

k
. B T -
Solution: S = Z(cos f —CoS——
T o i3 _ _ I
(cos;r cos- ) (cos cos- 3 ) (cos K cos ] ) COSt — COS ]
S—Lm&—LLrQO cosrt cosk+1> cost —cosO0=-1-1 2



16. (10 pts) Integrate I o Xl)le A dx.

Solution: o i"xj)le_ 2 = Q’;IE’ + x(—:2 42 -1 = (AX+B)(X—2) + C(x2 + 1)

4x2 -1 = (AX+B)(Xx-2)+C(x*+1) = (A+ C)x* + (B- 2A)x + (C-2B)
A+C=14 B-2A=0 C-2B=-1
C=4-A B =2A 4-A-4A =-1 BA=5 A=1 B=2 CcC=3

_ [ x+2 3 _gx = X 2 3 4
J.(x2+1)(x 2) J'x2+1 x—2 X J'x2+1Jr 2+l x-2%
= %In(x2+ 1) + 2arctarx + 3Injx — 2|+ C
17. If the n-th partial sum of the seriesS = Z an isgivenby s, = %

n=1

(@) (5 pts) Find ajo.

Solution: aio = Sio— g = 2-40+1 _ 2'%+1 _ 21 %—_%

10 10

(ii) (5 pts) Find the sum of the seriesS = ) _ an.
n=1

Solution: Zan = limsn = II1|rgo(2+ n) =2
n=1

18. (10 pts) Find the surface area obtained by rotating the o;meveL Inx forl<x<2,
about they-axis.

Solution: x-integral becausey = f(x) and 1<x<2. r =X becausg-axis.

A= jznr/1+( ) dx_jznx\/u(z )2dx=ji2nx‘/l+(sz—%+ﬁ)

=f 2nx‘/x—2+%+4—)1(2 dx=fj2nx(%+2—1x>dx=nj.i(x2+1)dx=n[x—;+x}i




