MATHEMATICS DEPARTMENT

UNIVERSITY Of PENNSYLVANIA
Mathematics 104 Final Examination
Spring 2009

Your Name:

Your Professor (check one)! Crotty ! Shaneson ! vanErp

Your TA:

Instructions:
You have 2 lours to complete this examination.

Please write all answers below

e This exam contains 20 multiptehoice questions. Please write the letter corresponding to your answe
on the appropriate linen your answer sheet (belawif you change an answer, ple@sther erase or
cross out the answer you do not want considered; questions with more than one answer will be mar
wrong.

e Please show your work in the space provided on this question sheet. An answer with no supporting
may receive little or no credi Partial credimaybe given based on your work.

e Each question is worth 10 points.

Answers:

C 11 E
2 F 12 B
3 A 13 F
4 B 14 C
5 D 15 B
6 C 16 C
7 E 17 A
8 A 18 E
o B 19 F
10 E 20 D
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Score: Notes:




1. Find the arc length of the graph p& x: for 0! x! 4.
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2.

I
Compute: "O xsin x!dx

a)4!P2  Db)2! P2

c) /2

d) 4! B4

e)! b2

)1



3. The base of a solid is a semicular disk{(x, y)‘x2 +y <1, x> 0} . Cross sections perpendicular to
thex-axis are squares with their vertices on the sgrole. Compute the volume of theliso

8 21 ?
a) — b) /2 c) — d) — e)1l f) 4
)3 ) )3 )4 ) )

The Base The Solid

1

LI L R B N B S W |
0.102030405060.70.809




|
Compute:" - dx
1 (1+x)

a0 b) — C) % d) E)l e) % f) divergent



Which of the three series given below converge?

wo N SEd w1
I — I — 1 —
) n= N1 )§3n ) nzln\/ﬁ
a) all diverge b) I only c) Il only d) 11l only

e) I and Il only f) all converge



#
What is the radius of convergence of the se$e8(n +1)%(! x" 2)"

n=0

1

a)! b)lE C) / do e) 2

f) oo



The region bounded by the curvgs x Dx* andy = 0 is rotated about theaxis. Compute the volume
of the resulting solid.

| ! T T ! 1
a) — b) — c) — d) — e) — fy —
)3 )6 )12 )15 )3 )36

The region The solid
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8.

w2, 2 3
Compute:J.O sin” X cos” X dX

14
e) —
15

f) divergent



o 1, 8. . , :
The approximatiore! 1!+!1!+!5!+!g!:!§ Is obtained from the first four terms of the Maclaurin

expansion ofe*, x = 1. From the Tagk Remainder Theorem, which of the following is gheranteed

maximum absolute value of the errfR,|, of this approximation (you may take it as known thag).
1 1 1

a) 24 b) 8 c) 6 d) 0 e) o f1



10.

Market research has shown the prigeand weekly sales/(p) ) of a particular product are related by
the following differential equation:

dy_plf_y

dp 2{ p+3
If sales amount to 100 units whthe price is $1 (i.e., y(1) = 100), what will the weekly sales be if the
price is raised to $67?

a) 0 b) 100/18 c) 100/6 d) 50 e)200/3  f) 100



11.  The third norvanishing (i.e., noizero) term in the Maclaurin expansion of the function:

f(x) = !:sint2 dt

is:
10 11 11 11 11 9
a) b) 2 c) P2— d) e) f X
10! 120 1320 1 1320 12



12.  The seried' 1" !

n=0 1+ \/ﬁ

a) converges absolutely b) converges conditionally c) diverges

d) convergence/divergence cannot be determined



. - =2) ..
13. Determine the limit of the sequenéel if it exists.
n

a0 b) In2 )1l d)2 e)e f) divergent



14.

Use EulerOs method with a step size of 1 to estjf2té

dy_ xy® subject toy(0) = 1
dx

a) 0 b) 1 c) 2 d) 3

e 4

f) o



15.  Find the interval of convergence E ( b1)"

JZ__

2 4 $2 41 2 4 15
a)(B 3) ®) g5 3# )[3 3) d)(E’E)

11 5% 1 51
®i5 38 ) g '5#



16.  Find the total area of the region bounded by the curvesandy = x°.

a) 0 b)% c)% a) 2

3
— e) — )1
3 )4 )




2 X
17.  Solve the differential equatiogz—(/ =

subject ® y(0) = 1.

6y’

a)y=xilze ) y=2{ 0 y= 42
2 2 2
2x
d) y=i\5/62 e)y=iﬂ%e6x+5! f) y=+{e+2




18. Compute:.[l dx

0 /X2+1

a) ! b) 0) |n;§§ d) e) In(1++2) f0



d) Ir;2

In3
e_
)2

f) divergent



c)In2

4
d) In —
) 3

3
e)In—
) 2

f)in3



