
Math 132 Midterm Exam 3

This exam consists of 10 multiple choice (machine-graded) problems, worth 3 points each (for a total of

30 points), and 2 pages of written (hand-graded) problems, worth a total of 20 points. No 3x5 cards or

calculators are allowed.

Part I: Multiple choice problems

You will need a pencil to mark your card. If you do not have one, please ask your proctor. Write your ID
number (not your SS number) on the six blank lines on the top of your answer card, using one blank for each

digit. Shade in the corresponding boxes below. Also print your name at the top of your card.

(1) Find
´1
�1

dx
9+x2 .

(A) 0
(B)

⇡
9

(C)
⇡
3

(D) ⇡
(E) divergent

(2) Find
´ 5
0

dx
(x�2)2

(A) 0
(B)

3
8

(C)
3
4

(D)
3
2

(E) divergent
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then the whole  integral does
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(3) Determine the length of the curve y = 5 + 2p
3
x

3
2 from x = 0 to x = 1.

(A) 2
(B)

5
3

(C)
14
9

(D)
33
27

(4) Determine the area of the surface obtained by rotating the curve y =
p
4� x2 (0  x  1) about the

x-axis.

(A) 0
(B) ⇡
(C) 2⇡
(D) 4⇡
(E) 8⇡

y
'

= a ×
"

2

°

Vip = Ft

to Ftd = 2g ( H 3×1%1 !
= 2g ( 8 - I ) = Hg

y
'

= i¥× .

= Era
0 Fig = Fifa

fol 2 * JFE |÷€p dx = Ztf !Fx4Id×

= 4t fold x = 4T
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(5) For what value of C is f(x) :=

⇢
Ce�2x, x � 0

0, x < 0
a probability density function?

(A) 0
(B) 1
(C) e
(D) 2
(E) 2e

(6) Find the limit of the sequence an = n sin(2/n).
(A) divergent

(B) 1
(C) 2
(D) �1
(E) �2

0 I = gFci2×a×=Ei2×0o=E

° his an

=t÷iY÷=E÷z↳C#×→x
- 1×2ftp.2.ws( ¥) = Zwsco ) = 2

.
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(7) Calculate the limit of the geometric series 5� 1 + 0.2� 0.04 + · · · .
(A)

5
4

(B)
5
6

(C)
25
4

(D)
25
6

(8) Calculate the limit of the sequence defined by a1 = 3 and an+1 =
an

5�an
, assuming it exists.

(A) 0
(B) 1
(C) 2
(D) 3
(E) 4

0 iE⇒=E=¥

€
L = ¥ =) 5L - L' =L

⇒ 4L =L
2

⇒ L=u or 4
and a

,

=3
, az= }g=3z ,

a
}

= 53¥ = 3z is decreasing ,

So L I 4
,

at the L=u

is the any nmaiy option
.
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(9) Which one of the following series does not converge?

(A)
P1

n=1
10

p
n

n2+2n+2

(B)
P1

n=2
1

n lnn

(C)
P1

n=1
3

n1.01

(D)
P1

n=2
5

n ln2 n

(10) Which of the following inequalities is wrong?

(A)
P1

n=1
1
n2 <

´1
1

dx
x2

(B)
P1

n=2
1

n3+n <
´1
1

dx
x3+x

(C)
P1

n=2
1
n2 >

´1
2

dx
x2

(D)
P1

n=1
1

n2+1 >
´1
2

dx
x2+1

0 > III = in in × E → a

- e÷I±ft¥
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Part II: Hand-graded problems

This part has two pages. Show all the work you want graded for each problem in the space provided. Please

print your name at the top of each page.

(1) (i) [4 points] Write a formula (an =???, starting with a1) for the sequence
2
5 ,

3
7 ,

4
9 ,

5
11 ,

6
13 , . . .. Does

this sequence have a limit? If so, what is it?

(ii) [6 points] Define a sequence recursively by a1 = 1 and an+1 =
p
6 + an. Use the Monotonic

Sequence Theorem to show that {an} converges, and then find its limit. [Hint: you need to check a

couple of things to apply the Theorem, and checking those may require mathematical induction.]

A
, Gz a

> he
, 9-

ntl

disasters - him
. 'Is÷=t¥=D2^+3

G
,

= I
, az = of

,

etc
. ... maybe increasing

?

an > an
. ,

=) Gtan > Cota
, . ,

=) an+ ,
> an ,

=) increasing
\ / £ ( by induction )

clearly pusihue ,
so on teh 5

Claim : an E 10 ( say)
.

Then an + ,
= # ± a = 4£10

so bounded above ( by ihdnctm )

Monotonic Segumne Theorem → Cmnergent , to some L
.

Tbhj nhig a both sides of am ,= Fta gins L = if

⇒ L 2=6+2 ⇒ 0=4 - L - 6=(2*2) C L -3 ) ⇒ |L#
.
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(2) (a) [5 points] Use the integral test to decide whether
P1

n=1
n

n4+1 converges or diverges. [Hint: you will

need to write out and compute an improper integral.]

(b) [5 points] Find the value of c such that
P1

n=0 e
nc = 5.

Only car about the
"

toil
"
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