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15 Multiple Choice: (4 points each. No part credit.)

1. Compute I3x2lnxdx.

a. oxlnx—-6x+C

b. x*Inx-— ’3—3 +C  correct choice
6xlnx + 6x+C

d. x3lnx+ ’;—3 +C

xP X
€. 3lnx 9+C

Solution: Integration by Parts:

u = Inx

dv =3x%dx  du=

1 _
Yd vy =x3

J.3x21nxdx=x3lnx—J. X dx-x3lnx—x—+C

2. Compute Isec“@d@.

(In|sec® + tan@|)’

a. 5 +C
b. tar§50 - 2ta§139 +tand + C
c. tar§50 + 2ta§139 +tand + C
d. % —tanf + C
e. % +tanf + C

Solution: Substitute u = tané,

correct choice

du = sec?0deo:
jsec4ede _ j (tan20 + 1) sec20 do) = j

3

w?+1)du = uT3 +u= _tar;e +tan0 + C
1-15 /60 17 /15
16 /15 18 /15
Total /105




3. Compute I,/4 —x? dx.

a. arcsin X + %(4_)(2)3/2 e

2
b. 2arcsin% —xJ4-x2 +C
c. 2arcsin % + % 4-x* +C  correct choice
d. arcsin% —xJ4-x2 +C
e. arcsin % +x(d-x2)"?+C

Solution: x = 2sinf dx = 2cos0do

j,/4 X2 dx = j./4—4sin2e 2cosfdf = 4jcos29d9 - 2j(1 4 c0s20)df = 20 + sin20 + C

I
=20+25in9c059+C=2arcsin%+2%%+€=2arcsin%+% 4-xr +C

4. The integral J.

x4+ ,/_
a. converges by comparison to I % dx. correct choice
1 X
b. diverges by comparison to I % dx.
1 X
c. converges by comparison to L
L E
d. diverges by comparison to I L ix
L

Solution: x islargerthan 3x forlarge x. So we compare to J. %dx which converges because:
1 X

1 [ 1 1" _g__1_1 h :
L 3 dx [ 2x2} 0 3 3 which is finite.

Since % < % (There’s more in the bottom.) the integral

o0
1
By X J.l X3+ Yx

dx also converges.

5. Find the average value of the function f{x) = 1 +1x2 on the interval [O, J3 :|
In4
J3
In4
b. 23
T
643
T
3/3
T
2J3

correct choice

V3 3
Solution: J. L gy = [arctanx]f =arctany3 = &  since arctan/3 = % and arctan0 = 0.
0 x? 0 3 3

1+
1 jid
S = dx = —2*—
Ofave EJ‘O 1+X X 3‘/§



I

The region between y =sinx and y = 2ﬂ_x for 0 <x< 5

is rotated about the y-axis. Which integral gives the volume

swept out?

a. V= :/2 27rx(2ﬂ—x - sinx) dx

/2 4 2
b. V= 27 (sinzx - %) dx
0 T

/2
c. V= 27x (sinx - 27_[_)6) dx  correct choice
0

/2 2
d V= J ﬂ(% - sin2x> dx x
0 T
/2 2
e. V:J ( sinZx — 2 ) dx
0 2

Solution: Do an x-integral. Slices are vertical. They rotate about the y-axis into cylinders.
/2 /2
V= 2nrhdx = 2mx(sinx — 2X ) dx
J, J, 2m(sine— 3)

The region between y = sinx and y = 27T—x for 0<x< %

is rotated about the x-axis. Which integral gives the volume

swept out?
/2
_ 2x :
a. V= . 27rx(7 - smx) dx
/2 2
b. V= 27 (sinzx - 4%) dx
0 /4

c. V= :/2 27rx(sinx - %) dx

/2
d V= I 7[<4_x22 - sinzx) dx X
0

T

(i Ax :
e. V= I V4 (sm X — —2) dx correct choice
0 T

Solution: Do an x-integral. Slices are vertical. They rotate about the x-axis into washers.
/2 /2 . 2
sz‘ n(R2—r2)dx=I n(sm%c—%)dx
0 0 T

Find the area inside the first loop of the spiral » =6 for 0 <60 < 2x.

a. 2r?

b. 4T7r3 correct choice
2
2
3

Solution: A — jz Lrap - jzn Lg249 — [ 0° ]2” _ 8 _ Ar’



9. Find the center of mass of a bar whichis 6 cm long and has density 6 = x +x> where x is measured
from one end.

22

a. 5 correct choice
S
b. 7
S
d. i
. §
6 6 2
i _ _ 2 x> x> _ 36, 216 _ _
Solution: M—J.05dx—jo(x+x )abc—[2 3 >t 3 18+ 72 =90
6 6 3 4 6
_ _ 2.3 _ | x> _ 216 | 1296 _ _
Ml—jox5dx—jo(x +x)dx—[3 + }0 16, 1296 _ 751 304 — 396

10. The series Z 2n(x —3) has radius of convergence R = 2. Find its interval of convergence.

= 2"+ n)

a. (1,5)
b. [1,5)
c. (1,5]
d. [1,5] correct choice
Solution: At x = 1: i (=2)" i 1 which converges by the Alternating Series Test.
= 2" (n® + ¥n) pry n3
- ()" S L hich
At x=S5: Z S ey Z 3— which converges by comparison with Z ey which is a
n=0 2 (l’l +‘/_) n=0 n +§/ﬁ n=0

convergent p-series since p =3 > 1.

11. Find the radius of convergence of Z n )' x-3)".

a. 0
b. 1
c. 2
d 4
e. o correct choice

Solution: Ratio Test:

| n+1 |
(nt D= 37 Q34 ntl ~0<1 forallx. So R = .

- lim
P vy alk-3[ S 2n+2)(2n + 1)



—1)"4n3
12. Compute lim (l)n4—n3+n
= (=1)"2n° + 3n

1
a. 3

4
b. 5
c. 2 correct choice
d o
e. divergent but notto =oo

_ n 3 _ _ n -2
Solution: Jim —D 41 2y, CDHAART

=% (-1)"2n* +3n n3 "% (=1)"2+3n"

- 2
13. The series Z 3’12
n

n=1

a. converges by Simple Comparison with Z %

n=1

b. diverges by Simple Comparison with Z %
n=1

converges by the Integral Test.
d. diverges by the Integral Test. correct choice

e. diverges by the »n'™ Term Divergence Test.

Solution: The series E 3 diverges because it is harmonic. But 3n?_ <3 , so Simple
p n }13 +2 n
Comparison fails.

o0

[
1

J'OO 3n?_ 4, = |:ln(n3 +2):| =o  So Z ?”22 diverges by the Integral Test.

1 nd+2 = n’+
o 5 100 5
14. Ifthe series S = —=M___ s approximated by its 100" partial sum S0 = —
n=1 (nZ +2)2 ; (nZ +2)2
2n
find a bound on the error Ejgp = —
n%l (nZ +2)2
a. |Eiol < %
(1002 +2)
b. |Eiol < %
(1012 +2)
1

c. [|Eo| <

Erool < 557 7
d. [Eioo] < m correct choice

1

e. |E < —

e

.- ” 2n -1_|” -1 1
Solution: |Eg| < d :‘ =0- =
u £ 100] Iloo (n? +2)? " n?+2 lo 100% +2 1002 +2

Note: The series is not alternating. So we cannot use the next term (b).



sin(x?) — x3

15. Compute )lcl_r,% 5

X
_1
a. 3
b —% correct choice
c. 0
1
d. ¢
e. o
3 5 9 15
ion: ; - X XT .. 3 = 3 X 4 X T
Solution: sinx = x — 3 + ST sinx’ = x 3 + !
9 15
30X X 3
_sin(ed) -x3 (’“ﬁ*ﬁ )‘x
li = lim : -1 __1
x—0 x9 x-0 x9 3! 6

Work Out: (Points indicated. Part credit possible. Show all work.)

16. (15 points) Compute J.x32—xdx'

a. Find the general partial fraction expansion. (Do not find the coefficients.)

= 2 -4, B, _C_

Box o x@x-DE+1) x x—1 x+1

Solution:

b. Find the coefficients and plug them back into the expansion.

Solution: Clear the denominator: 2 = A(x—1)(x+ 1) +Bx(x+ 1) + Cx(x - 1)

Plugin x =0: 2 =A4(-1) A=-2
Plugin x = 1: 2 =BQ2) B=1
Plugin x =-1: 2=0C2) C=1
2 21,1
x3—x x x-1 x+1

c. Compute the integral.

Solution: | —2 dxzj'—;dx+_|.xl dx+Ix1 dx = —2Infx|+Inp — 1|+ Infc + 1|+ C

3

1 +1

X" =X



17. (15 points> A water tank has the shape of a cone with the vertex at
the top. Its heightis H = 20 ft and its radiusis R = 10 ft.

It is filled with salt water to a depth of 10 ft which weighs 6 = 64 £
i’

Find the work done to pump the water out the top of the tank.

Solution: Putthe y-axis measuring down from the top.

The slice which is a distance y down from the top is a circle of radius 7.

By similar triangles, £ = & =10 _ 1 g5 , -1

R _ -
y o H 20 27 27 )
Theareais A = mr? = 22— and the volume of the slice of thickness dy is dV = Ady = Lo dy.
4 4

It weighs dF = 6dV = 6422 dy = 16my>dy. ltis lifted a distance D = y.

There is water between y = 10 and y = 20. So the work done is

20 20 y4 20
W= j DdF = j yl6my2dy = | 1672 | = 47(20* — 10*) = 6000007 ft-Ib
10 10 4 1,

18. (15 points) Consider the function f{x) = x%

a. Findthe 3™ degree Taylor polynomial for f{x) centeredat x =2 by taking derivatives.

Solution: f{x) = = f(x) = ;—? f(x) = % fx) = _4'
=55 f@=5F S@=3 S@-= ‘4'

T =)+ @~ + L -2y f”(z)(x 2)?

_ 1 ! 2
_?__(x 2”2124 )_3v25( 2y
:2—12—?()(5—2)4-?()(5—2)2—?()(5—2)3

b. Find the general term of its Taylor series and write the series in summation notation.

Solution: /™ (x) = CED "+ DY Q) = D'+ 1)!

xn+2 2 n+2

) ) 0 qyn )
-3 10) ( oy > SHRCET TP Sy @D ay

c. Find the radius of convergence.

. jann] _ i 1+ 2) 2" n2 k2] n2 =2
Solution: p =i T =TT e Gap—2f 2 Byt -2 <!

x-2|<2 R=2




