MATH 152, SPRING 2012
COMMON EXAM 11 - VERSION B - SOLUTIONS

Last Name: First Name:
Signature: Section No:
PART I: Multiple Choice (4 pts each)
1. The sequence whose terms a, = nzn; 1

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

increases and converges to O.

decreases and converges to 0.

diverges.

® 20 T

. . n2_ . . . .
Solution:  lim n 2 1 _im (1— n_lz) =1 an=1- n_12 is less than 1 but getting bigger.

N—oo

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

nl4
a. j 81 tartd seco do
0

(e

nld
jo 81 tarfd secd do

nl4
j 27tartd sed dd
0

o

nl4
d. IO 8ltarfdsecddd  Correct Choice
3
jo 27tartd sed0 do

®©

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 (—D)n 20
3. 3 R
n=0

.
: 130
C. g |
d. %4 Correct Choice
e 3 ) )
Solution: Z(l)”+2“22(61n)”+2%: _1_l+1_1l:%+%:%
n=0 n=0 n=0 6 3



4, Which of the foIIowing series diverges by the Test for Divemge?

a. Zsm 5T Correct Choice

Inn
b. % L
C. Zsin(%)
n=1

o0
d n
’ n!
n=1

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

Solution:

|’H . . .
lim Ir}ln = lm % =0, [lim r?l = lim (n 11)| =0, lm Sm(%) = sin(0) = 0
lim sin( Z- - 1 sm( ) -1 SOZ sin( £ - —) diverges.

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

a 2L (13/13-1)
b. L
217
c. ? (13/13-1)
d. ££(13/13-8)
e. % (13/13-8)  Correct Choice

Solution: L = I ‘/< ) (a)zdtzjl,/(zt)2+(3t2)2dt=jlt,/4+9t2 dt

U= 4+09t2 L=1—8j4mdu=[118§u3/2}4 -+ (13/13-8)

6. Find the surface area obtained by rotating the curve- cog2t), y = sin(2t), for

0<t< % about the x-axis.
Y4

a 5

b. n
Y4

C.

d. 4r

e. 2 Correct Choice

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

A= ”/42;”‘/( ) (—)2 dt = j”/42nsin(2t) J(=2sin2t))% + (2cog2t))? ot

0

- IZ/42nsin(2t)2dt - 47{&2”} = 27(—cofZ ) +cog0)) = 2x




7. Find the sum of the geometric serieS = % + 84416,

27 81

a. S=2
b. S=3
c. S= % Correct Choice

_ 4
d. S= %5
e. S:§

4

ion: 4= 4 _2 - _9 __4 _4

Solutlon.a—9 r 3 S 1-2/3 9-6 3

8. Which of the following statements is true regarding the iogar integral J'w %X\/y ?
1

a. The integral converges to O.

“dx
b. The integral converges becaus.fa eX J_ I and -[1 o converges.

1 e
Correct Choice

c. The integral diverges becauséjexfxﬁ > j% and Ij% diverges.

d. The integral diverges becauséwexd—X‘/_ >de—§ and Ij% diverges.

dx ¥ _dx
e. The integral converges becausﬁ eX I and Il X converges.
Solution: 1 <-L and 1 <L So (c) and (d) are wrong.
e+ /X JX e+ /X e
I converges andjwﬁ diverges  So (d) and (e) are wrong.
1 JX

>0  So(a)iswrong. (b) is correct by the Comparison Test.

ex+f

9. The recursive sequence defined gy = 2, an1 =5- ain converges. Find the limit.

a. 4 Correct Choice
b. 5
c. 1
5
d. >
e. 2
L 4 4 2
Solution: nll[Qaml:S— LZS_T L -5L+4=0 (L-4)(L-1)=0

Jim an

Limitmustbelor4. a; =2, a,=3, a; = % an increasing from 2, Limit must be 4.



1
10. | ———dx=
J.xz(x—l) X

Inx-1|- L +c

a.

b. Inj|- L —Inx-1]+C

c. —Injx|+ % +Injx-1]+C  Correct Choice

d. Inx-1/+ L+ +C

e. Inx’(x-1)|+C
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

11. Compute _[

1+x2
I
a. 7
g
b. >
) 37” Correct Choice
d. «
e. 0
_n__nm _ 3m
Solution: _[ > =arctar{x) 1— > 7 4

12. Which of the following integrals gives the surface area wigd by rotating the curve
y — e—4X’
for 0<x <1, aboutthe y-axis?

1
a. I 2rxy1+ 16e® dx  Correct Choice
0

1
b. jo ome 1+ 168 dx

e
C. . 27ry/1+ 16y2 dy
1
d. I ﬂ,/16y2+1dy
e. I lny,/16y +1dy

Solution: x-integral becausg = f(x) and 0< x < 1. r = x becauseg-axis.

A= I 2nr[1+(g ) dx-j 2nx,| 1+ (—4e*)? dx—j 27Xy 1+ 16678 dx



13. The |mproper|ntegral_|‘ xInx

a. diverges to-o.

b. diverges too. Correct Choice

Cc. convergeste-1.

d. convergesto 1.

e. converges te% -1.

Solution: u = Inx du=% °_dx =J.1$=In1—ln0=0——oo=+oo
1 XInx o U

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 V9 —16x? dx.

Solution: & = 3sind  4dx = 3co¥d) J9-16x%2 = /9-9sirt0 = 3cod
— 1642 dx — 3 _9(1+cosd yp_ 9 sin
j./g 16x2 dx j3cos94cosed9 4j 2052 gy 8(9+ 1 )+c

Draw a triangle or: sifl = & cosd = J1-sin’d = [1- 16¢

3 9

_ L AX sind® _ _ 4x [q_ 16x?
0 = arcsin 3 5 sinf cosd 3 1 9
I,/Q 16x2 dx =2 (arcsm% + A:‘;( [1- 1%)(2 >+C

. . _ % ﬂ . T
15. (8 pts) Find the sum of the seriesS = né(cos m o~ COS )
T T
Solution: S = Z(cos cos— 1)
v/ T v/ T — _ T
(cos;r COS% ) (cos coS ) (cos K~ COSTT 1) COST — COSY -~

L L B - _ B a4
S—Lm&—LLrQO cosr 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+1+x2+1+x—2 X
= %In(x2+ 1) + 2arctarx + 3Injx — 2|+ C
17. If the n-th partial sum of the seriesZan isgiven by s, = nZLnZ

n=1

() (5 pts) Find ajo.

Solution: ao = S1o— S = 0+2 _ %+

2 _ _1
2-10 -9 10 18 90

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

1, _1
Solution: nX_:an = limsn = rL”EL( >+ )

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




