
Term 211, Math 102, Final Exam Page 1 of 11 fMTASTER 1

z\
- 9- ,4L'l

x' d^
- l.otr{t)

e .1
XL

z

1. tf H(r): I: #dt, (forx> 0), then //'(1):
z{i

. \1/k). #o .*t*le2

2

e'
,
2e2

-2e2
e'

2. ff I: f @) d,x : A, th"r, /t f (2 tan r) . secz r d.r -
I r-' 1= Z'Ian r ' -TLn

(u) + \ o"'25etxdx
(b) , i l."ll.i(.) 2A J
(d) 3A t -t
(e) A =J+tul '!dt'-

6z-

=J \+t'^ra'r =)'A =\
zut

t---'=z'lr
i

z
L

e

zti
e

=-' x
2

l-l/(\) = i
z

e
-- =-

L
e
2-

(r)

(b)

(")

(d)

(")



Term 211. N,Iath 102, Final Exam Page 2 of 11

The area of the region enclosed by the curves A : rt ana y : 
f, 

is
gz\

.f :) X--o "r a- =11

J (J

(c) q A= J<r;'!r t*
3or - .J._ 

=t 1,(d) i =!, e ra
7(") * -o7" 16D -= 3, - \ 

_o

--7.7 -q = l!-t] =13 1-3 - 3

The volume of the solid generated by rotating the region bounded by the
curves

a:13,Y-0,r:L
abouttheliner:2is

. pb .{ rntLl-z- =. t o
s ix =xt -) x'-qx --o

(u) * l,/r' zT,l..7J*.*,,

a
a,

A= a-
Y

(u)

(b)

(")

(d)

(")

3r
5
2r
--:-
l)

5
7t
10
3r
10

V -- 21i

=2fr o

--26 '

=24'

=2f,
3T-z-
5

I

J t ,.'- *' ) d.(

*3 ,tlt
----=:l

r-t-J)
\ 2 

',3-
lo

J'cr--) .i s-
a)

x



Term 211, Math 102, Fiml Exam

5. li{t"")'a*:

Page 3 of 11

u --(ff,r)'

dr" . zL
'x-

fMAsrER 1

J^/ - dz-

Vz)C

-, ! u, 612< 1-'-'r

5!-J"o a5^'''

(a)

(b)

(.)

(d)

(u)

e-2
e3-L
e2 -2e
l-2e
2-e2

e

J {.0*,.i a,, =

= "$^; - 
2lx'!^-'"1 + C

- ec [4^t)" - zX !"'x + t'x + C

-e
*t!--rt' - '^ 

!^* * r'x ) r

(e -zz+ze) - (o -o+z)

e-L

6. lJ"""e.sin3 odo - J {6* , s,{ o s'qo Jo

= J A'* (r - r'ier) 's'oo 
Jg

(u) 2lkoseflz 
-21kose)312 +c \)-- coso )'J\'-t-t-!.:

(b) 21kose17/2 
+25kore)3/2 + c 

- J,fa (,-#)' - J'

(.) 2(cosl)t/z +?r@ose)5/2 +c 
= J (u5/.-r.ir. ) "),"

(d) z5kosef/z _ 2r(cose)bt2 
+ c 7/. ,n],, * C

(") |kos,tfr'?- ](core)3/2+c 
= L'u - =s

7te. , co!,e +L
- 2 aso ''--+

J U-rf d- = - ('^")'



Term 211, Math 102, Final Exam Page 4 of 11 TMASTER I

- t2 \/i ,^ u={i ) x -u' +'.i:,-j:i-" 
x--2 ->uz{-z'' lo 2aq4"'- \ f " , z* cr.. = f*+ Ju

J ,uIrl 
-- - 

dJ u2+2

(u) lu(r-;) 
o= 

\G, - . or,r. G.rko

(b) rt (, -;) J 'r^''tz 
- G

(c) rt+l- = 1r-?*itH)l'
2\/2

(d) a1,.i1 
= J',i,lti 

- o

(.) lr(,.;)

8. The improper integral lo * 2rt 
"''n 

d* i"

o9. c a't
- \.* ) ax'e dr

L-+-d, t ,--o
-a' I

-l'- -le lt
C, -,., _t

- l''. (- i *l Jc)'-"-"
tr-d,

_! +o
-1

\ Gnt'
-'--z I

(u)

(b)

(c)

(d)

(")

convergent and its ratue is - ]
convergent and its .rrul re is - 

,1

convergent and its value is 4

convergent and its rralue is I
divergent



Term 211, Math 102, Final Exam

9. The length of the curve

y : ln (sec x).,0 3 t

is equal to

Pase 5 of 11 I-MASTER l

L-"f"f,:S )r,
i dJ = )- ' t"'7 |"'> = la n'x

\ d, 5c.x

\ r*ft)'" ra!"'f r a sc'ax

\ {-"-*fi f =Y:,']T_.I,;
["tsh

1f

-3

(u)

(b)

(.)

1 . ltc:-sin-'(u).0(z(l2 '"' - -8
about the c-axis is given by

I s."r d*
oJ 

^6/'
!^1s".^*U*lJo

!"^O*rr) -A(rt")
l.(r+G)-14"!=,
h @+G)

f x' s,l1 B i )= 9rn (tr) '

:+ 3I= s'o({ 1 = e

tn (z + y'5)

h(1+ y's)

r" (|+*)
,'('.f)

'(=f)

A,
G

(d)

(")

10. The surface area of the surface obtained by rotating the curve

,rttz li - 4A(a) Jo ,u\1_0,

(b)

(c)

(d)

(")

lo*'''n,
a-

s -qb-
---l- q(r-f)

,r 18

Jo' 2r x

a*uff, ,au

64,
"\r - r'"u

5+4y2 ,-;------; dar-a'
it - 4r,'

-dr

l-r.2

lon''

'=;i-'Fffi J5

I .&-\ >/ e-r-'vr-S"

/ ,.-HJ= I ****

, s^e/,+W
v (/, _.._
= 
"J 

,o, . l" rf}# 'l
Gll'

=,J tr) .{_--g dg



Term 211, Math 102, Final Exam Page 6 of 1l TMASTER I

[cos2n]* : o < Gln <t11. The sequence { ., } is
\ z'' )n, ^ I (;st rr . !

-->-) () _ 

"^ 
- 14

(u) convergent and its limit is 0 , _ o, (co*er)

(b) convergent and its limit is r s'n o 
ntll 

o to Y

(c) convergent and its limit is ; h +. ' "
(d) divergent and its limit is oo -fL. r h -lt !re.e+r--\h{<'"rer'"' ,

(") divergent and it has no limit 
l,_ G I n 

= o (c"^v )
h)A Zn

t2. rhe series:t, ("* (*) - *'(#)) i'

(r) convergent a^nd its sum is - 1 * cos 1

(b) convergent and its sum is 1 f cos 1

(.) convergent a,nd its sum is cos 1

(d) convergent and its sum is 0

(") divergent

'rn'; t / , 
[-_G,+)-c^q)1.,,', -;1.) -(t*rr'l -c"'r|'

- ..:;TL1t1-c^tfi))

= cost - c"4(*)

I < - Ca=4 -c,'so = Cal I ---l +ds:l
llrvl )n

h-)d



13.

Term 211. Math 102, Final Exam

(u)

(b)

(.)

(u)

(b)

(.)

(d)

(u)

qn

ro (n-l +..,^
The series t(-1)' "^ =is / e), .t.tn+z

n=0 '. n:o

2
convergent and its sum is *
convergent and its rrln i, 1

65

convergent and its rrr* i. ?
5

convergent a,nd its rr* i. I
13

divergent

*+ =z*(-;)"
q Seo,lldl.,c*'a 

-*

Page 7 of 1l

a 'tu) 
y f':'1
,-rzl:r:

5r,'.- \{l .'. ,r^u^19J' 
n

-*V Stt*' t> 
----

Itr Jrrvn i-s , !"_ = ),+,oL _ 6= . 
-t31:7' r*? a

6>
l3

a t, Il-.n

(d)

(")
I

-5

ootThe series11.

\r-,

2" +3
n.2n * |

divergent by the limit comparison test

convergent by the limit comparison test

convergent by the comparison test

convergent by the integral test

divergent by the test for divergence

z\*3 .1 = 
\t* #*-i{J' r \4o

_1
rr

. I *?" - !1o =lL )'
\,r, ---'--- | = t tct

3 n--.rp I +;"

T b. -2 f, J'' (*r^- Ilarmorac setso) i'o''
< +] a' t' ']4 Lr""| C'"gar'r- 1all-'

7on = L;v;
$roc.-

fMr.srER I



15. rhe series i.(-r),,*' ne-n is . i: ;:'J,, 1, 2 k b *

(u) ."",",:":, by the arternating series r;jl:rf",:-!?:-i'i,;f ""
(b) convergent by the integral test s' P g< hn<'- 

-
b,. 'tr J-c<-redt n3 '

(.) convergent by the comparison test _T,* Li_* "-t 
i s (.r,v. \

(d) divergent by the comparison test

(e) divergent by test for divergence 
*"*f 

^'*^^xq5",r'-'1-cj|'

Term 211, Math 102, Final Exam Page 8 of 11

Stna.

4b" -tL

m /-1\n-1
16. The series )- \ '/- is3t-n:t itn

6onv. b: -il*
J+orn^hn9 so Ar4 {e'

"(i

L
y\a I

Z
ll, I

+ J Jrr (a' i-:ana, L{q 
" =tt-zlA-'l I r

Go..6!)

<"rn r/cr3cJ

(-r)fr
rd-l,rJ; I

(u)

(b)

(.)

(d)

(.)

conditionally convergent

absolutely convergent 3rv"h S4'at 'l )

c'rJ t \"^'\lldivergent

divergent by the test for divergence

convergent by the integral test

f'lAs-TER I



Term 211, Math 102, Final Exam a

{
17 . The series *n - 

n I

fM-qsrER I

-rt+zn ir 

-

= tr,.,l-n t

zrt+l
24

Page 9 of 11
[r+r )z

, ar*r =
(n*') I

l,-
n-)o"

tL l'"'
h, a)

(") divergent by the ratio test

(b) convergent by the ratio test

(") a series where the ratio test in inconclusive

(d) convergent by the root test

(.) divergent by the integral test

Qtn,
q ,n2
\--
#r nl

2n+l
L f

d)
Qnn 

" I ,r,,
qn rl1", r,i +l

nn
IS

n
6g1{i = (-U

Yltl

onq r Gt)

(7-3)
?t+3z

ntl
(z.-3)

z
n+l

( x-3)
zn+>

;x-31 :
z,)

va
l.,l

,.*t , z.ln.

5I <l
tl

lx-r) < \

1at,- o{ c^v'

= oZl

'Dtv. h
zTrr-r*t1.r 1d5;

. (anV.

1g. The radius of convergence of the power series ft-rl" # *

(r)

(b)

(.)

(d)

(")

4

2

I
3

oo

rlrl

= 
(-J' (x-3) 

=1Yt t>
z

zyr t3 Izl
( x -j )n\kl=

\ l1e! t_
\ )d)

tr.-!
I

9.'15-)
)

Ztnl) +,



Term 211, Math 102, Final Exam Page 10 of 11

19. A power series representation for /(r): *"(ror lol< 2)

IMASTER l

lll<t

(u)

(b)

(")

(d)

(u)

5 -z*3s--L qn1-l
n=O L

oo -n*Bt(-1)"-
n=O '
o -3n\.-

-?=o 2
& ^n+2t(-1)"-
n=0 a

oo -n*3t-
n=O '

.t^'";fu @ - 
"

-f^faa-'r
@Po

F-z.n@-z)

fi^ffa -'r
,"f^ffo-,r

..,.l-a

$ 7r1a
',/ LL)a-

nzo+{/-'z- z^
n2.)

n+3
*-va )

lxl <Y

3

-T z

3x
=- 7

3x
=+ z

oa)

=Z
n30

20. The Taylor series of f(*) : "3' 
at a:2 is

.o o 
(nl

<-lG)
.- ./ ---...--.'--fr Y1t'

3I-
_. lti= " .

(x-z)n
(u)

(b)

(.)

(d)

(")

ll'"' I t 
^

?"t^l =i e

g"'l =, t {
:

( nl

?ar
dJ

Z_
n.a)

lnl

+l'ot
n6

--z enjx
-z e

n63',€ fu-z)\
n!.



Term 211, Math 102, Final Exam Page 11 of 11

21. I 12 sin(r2) dr :

(")

(b)

(.)

(d)

(")

S (- I )" ,4n*5 .- n
?-4 Qn+t)l 4n+5' "
oo /_1\n -4n+3P-ffi hu*c
S (-1)" ,nn*n - n
?-4 Qn+t)l 4n+4' "
6 l/ _ 1 \n -4n+2
\- \ ^/ * 

tfj

*?-_o Qn+t)l 4n) 2' "

h@+i.'4n1r+v

5ro x

S,n (r,t)

L
)c Srn (xz)

Sr^(x1) dx

+ e\r in*r/- fiit
n :'(,

+ L-\)n (t\'"*'
(;" 6*'t'.
& .n qn+2
5- (a) :(

'- f"" 1'n*t1\'

+ (-r)^ ut aQn+a-/-
i; lzn+r11,

* ^ qn+l

= 
("-r)' *

f; <'"*''1r

f *.," I ,'"*'.,*
f* (zn+r|,., "

"a {n+5
5- (-)l Y *C
!; t:,r,"er, (n+5

JJ

I=MASTER I



Answer KEYMath 102, 211, Final Exam

C MASTER CODEOl CODEO2 CODEOS CODEO4
1 A D E E B
2 A A E A D
3 A D E D B
l A B D E A
5 A A A B D
6 A D B C D
7 A A D A D

8 A E E D C
9 A A E B C
10 A C D D A
11 A D B E D
t2 A B i A C

A D C D E
1l A D C A D

15 A E A A B
16 A C C B E

17 A D A A A
18 A D D A C

19 A C E D E

20 A E D A
21 A C C C D


