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Question 1. (60%;) Citcle the most correct anSwer:

(1} The volume of the sclid generated by revolving the region bounc’wa b} y -./_ z =1, and the . '

r-axis, about the y-axis, is:
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(a) 0
(b) —1
(¢} co
{d) —oo
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(4) If y is the solution of the differential equation ﬁ = 327

(a) —1
(b) —3
(c) e
(d) 72

v+y, y(1) =e, then y{—1) =
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(6) The volume of the colid whose base is the region enclosed between the curves y = z? and ¥y = =,
and whose cross sections perpendicular to the z-axis are equilateral triangles of height 4, s
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(7} TF a, =n3=, n € N, then Bm a, =

{2) 1
(b) D
(e) oo
(d) =3
L -1
8) Z n2(n — 1) -
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(a) ~1
(b)
O

\
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(9) Assurning its convergence, find the Limit of fcjhe. following recursively defined sequence, a1 = &,
Gns1 = Vo + 82 S

(a) 1

(b) —4
{¢) —2
(@) 8
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(10) f W dz =

’ (b) 2\/2$'T'_
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(a) 2\/_..3 1:3"“3_ —I—C
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(c) Iz 1evZ it — V2ot +C
(d) v2z+1ie N ezss S ey

If tanhz = —;-, xz < 0, then sechz =

o
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Which one of the following functions is the fastest growing as T — 001
(a) e3
(b) In(lnz)
(c) 3
(@) 4+
T (}:‘; TI —
The series E
) n=0
2 an
(a) Converges by direct comparison with z -
41’&
=03
{b) Converges by direct ¢ is0? ‘*hzul—
( onverges by direct comparison wil o
: n=0 "
oo 3.3

(¢} Converses by direct comparison with Y
(=) at p {_ it

(d) Converges by summing its terms as a geometric series

(n+1)Inn_

—

(a) Converges by the i muegra test

The series ‘>*‘

=2

1 .

(b) Converges by direct comparison with E —
r.,—z

{c) Diverges by th" ratic test

(d) Diverges by the nth-lerm test .
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(18) Ha, = (1—-~») , n € N, then Jim a, =
T n—o0

(a) e7? ' -
(b) 6_1 ’ .
(©)
(d) eF
7 | oo
{16) The series N !

o n{n+2){n-+3)

1
a Conve rces by direct.comparison with
(&) y 2_3 ot
—_— 1

b} Converzes b hmt comparison with ——
(b) y Z{ e

oo

(c) Converges by direct comparison with Z -
n=1

(d) Diverges by the ratio test
(17) %% = |

(a) i

(b) —i

{e) 1

(@ -1

(18) The integral / m

t

o
(a) Comverges by limit comparisen with /

BT

o0
1LY [ dz
h) Converges by limit comparison with j =
£
2
(c) Diverges by direct comparisoa with
2
o -
az

(d) Diverges by direct comparison with j
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(19) The radius of convergence of the qema z
' . ' n—l
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(20) f:cz lnzdr =
1]

@
(b) j
(c) oo
(cl) —0

(21) The series T (-1° (\/_Tn)

n? +1

=1
(2) Cenverges absolutely

(b) Converges conmuoaahy

(c) Diverges by hmﬁ' comparison mﬁh ‘}_‘

(d) Diverges by the riih-term test

7'(:8 - .L)ﬂ'

13‘1

1

\/—

[ P




z
(23) / zec ztan® zdz =
-3

~96
9v/3
28
9v/3
13
3v3
20
3\,/?_:

3z 41,
. is:
3 — 8

(24) A partial fraction for the function f (z) =

T
= - &
(25) The series ) = ) :

{(2) Converges by summing its terms as a telescoping series
(b) Converges by the nth-term test

(c) Converges by the root tesi

[ew]
. 1
. - - - P
(d) Diverges by divect compazison with % =
7 L=} o " = fd Pmy
=2 -

(26) 142 =
@ 53
®) 5+
© 55

2
(d) 2“5




(27) The series Z i vanr,

=3

(

(b) Converges by hmﬂ; comparison with Z

(c) Converges b} dire*ft Cémparison withrz nﬂslfv::'ﬁ o
(d) Diverges by thg ratio test

(28) I z = In(sect + ta.nt) y = isect, —g- <t< f‘;—;;thén

—
-
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(C) Z +1 |
(d) None of the above

ﬂ.=3

-n—3

{29) The series Z(—l}” («./n +1—+n— 1):
=1\

(a) Converges absclutely

=

2
a‘y

dr?

e T
t-_&

—(b) '-Convergestenditionﬁy

(¢) Diverges by the nth-term test

(d) Diverges by direct comparison with L{ 1}"\/—

= 1y

(2) In @i)

(b) In (%

N\

ne=l”
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Question 2.7(15%) (a) Use the binomial series to find out the first four nonzero terms of the Maclan-

rin series of (1 +z)3, —1 <z < L.

(b) (1) Find the Taylor series of f(z) = ta:}rl (322), about a = 0, and speeify its interval of conver-

gence.

1
(2) Use the above series to estimate the value of $an~t (5\ with ea error of magnitude less than

0.001.
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Question 3. (13%) (a) Find the length of the parametric curve: |

(b) Sketch the parametric curve defined by the equations: -

z=3¢cost, y=2sint, —-<i<w

b | =




Question 4. (12%) (a) Find the four forth roots of —81.

(b) Sclve the equation: 2Jz —1—d=|z+Z~ 2.
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PROBLEM 3{10 MARKS):
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Consider the test fa"'m the fixst calumn am& the resultfsm the second c01=

ge@metmc series . Coa couverges ahsehateﬁv R
p- series S - b. comverges camdmon&l}y
telescoping series _ o dwerges

the nth-term test

the integral test

alternating series test

the divect comparison test-

the limit comparison test

the ratio test -

0 the root test

SRR

- solve in detalls then circle the @@ﬁ'@@% a@%@@?
| L e fLas. G”? Can /-

k L\M @-%gig& Sgk * ﬂ)
2 ( 3) . . W E 3
+ 4 2 x,w,?}

Ms
]

o] k+3
- Lo 2 \x- -3\ e L
5 Vet |
it = mxmﬁ@ﬁ P E ey anr-
8 A : 39‘1 a\%@fn@&w«g
5 U{; -3\« =T S vy
—d —d = Tl
2 s % ‘ é‘}i .. : 3 "‘ﬂa. % -,A_—;!-' ‘%
| & sink Stale | 2 eI - Bk s
Z. 2 . fe é%"% el
ey k +1 i}, a QAN % - e €%
a. divergent by p- series 5 _a @ny, \’@ﬁ ‘Q -
b. divergent by geometric series ¥ . '
@Cﬁﬂ'\’en ges conditionally I = -
camrerges absolutely -4 V.o

3. Z( MD 2y fex)a A 2 G W

a. dwergem by ahe ratio test - ?!i ﬁ}
b. divergent by the nth-root test :
¢. converges conditionally
@ converges absolufely

G&”@%‘&% a:aﬁﬂaS‘

1} o | 3
=, %,;;E-ﬁm = &%V“am_m%.a & €==-f§ th ﬁ@%g @ E%@’f ﬂrﬁ%‘sﬁ é‘ﬁaﬂ?gﬂ@
o = R s
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a = -

— ..\ﬁ:_\/— Liﬁ& E = gmﬁﬁﬁ ggm g ;E
o (—1YVE ; VR = L ¥ 8 %
i Ik ' =

a. divergent by the direct comparison fest . e ke :
divergent by the kih-term test §§ = o %ES{ :

¢. converges zbselutely

d. comverges conditionally ‘f% Seyr= S J ;},
: 2 e

e B

SR o ﬁg_l ' L@‘é Qﬁ = Vutat | ;iﬁ"‘”.ﬁ”ﬁms V wtat ﬁé;
) Z _ _ hﬁ -
5

— 3 e
2 3 LN~ B an 5
Sy 29 45 nogI AT
a. convergent by the integral test : }3 = -Jhﬂa ‘ 72 ﬁ% g % = g "j‘;
b divergent .by Hmit comparison test g ?”“”' s ¥

@cafnvgrg‘eni by limif comparisom fest @-ﬁ%‘v - -@ — Seyisl
d. divergent by by direct comparison fest == _ . ‘
| | = “Z.a, Conw Lyt C-T-

2 - . 7
o0 —
Z ﬁ} 7 {~23 65@@}} — G E
k o o = = “a
6 pary I 2es _ %ﬁ’?s feey = T
-7 - .
a — _
] =1 L o]
h- - 2:- -s=-=L .
- L=
e ':.,2 = = i
’9 & 1% )
1y a2
34 e T ,ﬁf;f—ﬂjﬁ s i
& = qxg 3Y
1 ed L
. :
7. 2 2~
= n § 2 @ :
copvergent by the integral test o @ _ ﬁ@uﬁ
b divergent.by lwnit comparison fest -} ¥ :
¢. convergent by telescoping series " g
d. divergeni by by direct comparison fest : E & oY '
' : Y
% a - ) E g "j’ igf
é&% "L‘@, Conis j%aw;fgai,- - € Faa o
¢ ket ce _ - . P - -




| a. divergent by the direct comparison test
. b. divergent by the kth-term test
@comverges absolutely ¢

SR @é%@g%ﬁ%a_‘“'

0 COSTLT o Ve

IR Sty poes Fsa, g0 T

d. converges conditiomally .

0 fim(2xy - leb ge i) =

x—+0 -
a. does not exit - LWE = Lm{i@@,&}

CLiwn LxCi-22)
aﬂ#”ﬂm _-
: 't:cw%@ . S
2 o
o L ERTT
Se—P @ ) o3

CWE+e) - TR T ¢ "y
131, the sequemee arm__..(_?,__l—;e_l L\m e i'z»“%ﬂe }
3 n -

2 _

2. COMYER te — - R

TR geswq | _ L%M eﬂ’i mL‘ gﬁ‘i_

@+@ﬂ -
w“"; >

(1) converges to }3—

e c-onverges to @ : E%
d. divergent sequemces = E-W\ 5 P T
. - Tze" T3
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sinh x

oy o

¢y=€
{

17 =coshx

[T
H

Q)} _coshxe

Cosishx .
c. y =“mh"
8 cosh =

- y.=e

17. the eenter of the ellipse-

4 vy -beray-g=0 -_%@; vk ﬁ N i & %_ﬁ%&a} = g%@?fﬁ‘?f
is o .
a(24) . : | ng s) “ () =l 6

b. (4,2)

i _— F‘s@—% 5%%1} =
- - e .

18.the eguation of ﬂ:e asympﬂ:&tes fox ihe h}fpeﬂmla
| G 32 e BX /= o

L D T
@y—T(ern zmd ¥y= —:-3—(?7‘"1_)‘_ ) i %i;@i. i %ﬁ} o
b. y=f£(x) and y---—%(x}' : & =2
2 ' 2 a="=1T
—l=— d y—-i=—F -
LA -Jé-(x) k] ¥ ﬁ(x) b::%j}?
a y=@-1)  amd  y=—(x-D |

T g g ST




a. (6,0)

T

1 2 Ir] Fd > ak i o B A% = T - - . ‘ "
20. Consider the function i{(x)=— find the maximum @FEFSE in nsing 2 Taylor polynomiat
X

Of order 3 centered at a=1to estimate 1.2

@2y R, =2ile-gt L
b.{1.2)° “Wer T
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. ~QUE STE@N ONE: (MHL’IEFLE CHOICE} [4@ POINTS] .
7 ﬁ CIRCLE THE RIGHT ANSWER:

20 e - |
1 Let f(x)= > x" . The interval of conygggence of the definite mtcgral 0to %,

O L G =)
\ | [fodiis * N P
. oo ARY . : o
| Lf o D © . 7
{. " (&yx=0only ' - N TR t
o W<t T
- P _ ¥ « 1
(C) —o<Lx<® &, -4 |
‘ {_ s AM el ‘,f e -
' (B)-1<x<1 : -\ :
Yoov o
Ty T gmad
£rN - . &
2. The coeficient of x* in the Maclaurin series for f(x)}=e 12 5
(A)-1724 - 1 -%
. ! . E \h " 9% "__5 ——-\"—g; -
D =N RS ;o aeR _
) . A . e’ : ¥
o Q\k " K 4 AR
% - I
22 Hedxm . 4 >
3. Which of the following series diverges?
(&) =1/ ceny
®) .3:1/(11.2 +m) oM
‘Z’ﬂ[n + 1 b ' * p L
Qe+ L

|5 =
RS
) none of the prece:dmg A
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4. For Whi?‘ﬁ{he following series does the Raho Test fail? Fd
Az -- "R 1
] %\1 -5-, x ! 2
1+ 1237+ 132+ U9+ L 3
y (in 2)/22 + (In 3)/2° + (in 4)/1 +.. L o
(E)’Z ol ) (2)>2 (=
,Q,\n'!» { q ;_ B “
_ : —Z =5 N .=
= P ‘91.,5 1 _iﬂ; _
5. Which of the fo]lowmg alternating sexies dwsﬂﬂ
(A) T n
) 1_1)”“@ in+1y a¥ain v
-1 Un@@ + 1) 1 ' R
- (—‘)”" -
@ b3
® =D lnfu +1
6. Which of the following series converges cnndlh_cmally?
<+ L }
3 —
9 3 '

(O U - 13 1A -
D)y1-1.1+1.21- 1332+ ..
(E) 1/(1%2) - L(2%3) + 1/(3%4) - 'r;(4*5)+

7. Suppose f{x} is a function with Tayiox series coaverging tefﬁc} forafiz eR.
If f(0)=2, [f'(0y=2and Fr{0)=3for nz7Z thenflm)=
Y £ S')\
(A 3™ + 2x~1 S
3x
®je" +2x+1 1

©) &% —x+1 2

®) 3¢” +5x+5 @
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3 | AR 2 _ .

R
N h3 s\
. o o = h}
8. Which of the following sezies converge? e
e Wm@®) o em3e
. =1 nooo o e 3n
 @WTosly | (®Toaly e
@) None (B} Tand T _ |
_ e R .
9. What is ths Taylor series for f(x) =e™ about x =17 %{{’

; - = (r—1)"
- e G e
HA Z=0 HA

=0 ﬂ!l.o-r.

.-—-—"'""—_.T’-
| nt
10. Let {ar_'} be 2 sequence of positive real mumbers such that Y + }.' |
\ ) n+4 - KA
h s for all n. Then Jjm 2, =
a,. 2Zn+l.

n—yex - ,-—/-9 ﬂﬂ;—_c—cwx.

_ ( YO - /7 .___@,lg B - {O)1 — ;':_}.;\_ B — D -
Sl  ®4 -

QUESTION TWO: [30 points]

Test the following serles for convergence or divergence. State the test you are
using, and verify thetitap

it applies. Determine whether the eonvergence is absolute
or conditional. : ' ' '
o0 - I,
1 \y \“‘\'E.SM\ test
- (ﬂ) Z 7 (]ﬂn)wﬂ > & .
' n=3 " -
B
S v
J.on (e n}
.

- - i S 4 \ -
ﬁiq(_% m) 5

B (G T S

Coy ?tfﬁf’s
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@% .3 Q%}Ur:rges k)cj Wit Conparison 'f‘EﬂL

- N a i
Wy et N
> Y -wn a3 v

=1 E@n\i\’l E’{;V?!“ﬁ‘ _ ) /




QUESTION THREE: [14 pﬁiﬁtsf]
Consider the PGW”‘I series Z
R=1 : n

(x 3)

(2) Whenx=-4 dops this series convercre or dlverge7 al
{b) Determine all values for which the's series converggs _ :

L\

W~

(a3

\i)@‘H’l Ci!ver(?
S I P C
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QUESTION FOUR: {16, points]
Counsider the integral Ix cos(x* Ydx.

{a) Write dover fhe Maclaurin series for c&s(x),.cos(xg'), and x cns{f’}., _
(b) Evalnate | xcos(x’)dx as an infinite series. - |

A

corcl) - ALY x
\/i/‘“\

w68
cos (X)) (=) &
e
-' AN
S (Mewce fanbin
Cos (A > g

¥
.
3

Cos ().

X Cos () = "» =«
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Question 3. (2 poinis) Bxpress _(]__,,)E as a power SS].',uS‘EcIﬁé fnd its ra.d_Ls of convergence.
T L . _

BONUS { 2 polqﬁts) Find tLe radius of convergence of Z NEE

hn!

)...(2n—-1)

T




11. The Taylor polynomial of order 3 generated by flz) =& sbout a=01is

Pg(:c) N

a onverges by ratio tesi
(\E})@; verges by ratio test

¢) Converges to 4 ' - ' =
d) Converges by root test ’ @h+‘}/ %,_., @‘,ﬁfr i 5 S

. (?#)L@Jf)i e
A=Y ., (2m) il

nme (R X=X X
% g
Guestion 2. (4 points) Given thet pOﬁm*E’u = éf\:ﬁ_ % W .
:_\(;a’j*}"md the \flaclaarm, series of coss°. / ’j;u\! N
s GNP G Y M L’
N i fﬁ,i - }l e

i \
D o n. Ln [ Fd 19 i
\\df;' &y X ~ Mo = A T b
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| o Ann
= (1) o hn

: . It 5 =0 o - : .' - .' ?t '%@
7. The series Z_ T % canlthnalijf £ - ) - ;_. o _Qp,@x
a)0<p <l
byo<p<1l
H5cl<psl

D
: — -
8. The series 3 | ——rr==%
’ =1 '7’1(-\_1?1 - lj

o a) Converges by integr al test

—y [_b).Diverges b '“Tpgra.f test Tl

< ¢} Comvergss b nth teromn test
- C

e
Vitz
Pty o2 . ‘(_-':&
L PR S rid Sz= =
ai}.wg“r%—ﬁﬁ—-.‘—.—bﬁ—-
1
32 5
ABYL+E 5 —Tg+
g _ B2t B
A LI-5 - ~ T
3x? 3
x I T U
Di-5+5% -5+

~

T wll .
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s 7 i1 S
)l
&1 s}
e+ L —H -
s 9
I it
S e
= q =z
Ile o ZAT
i =4 s =
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Omestion 1. (12 poings) Circle the best answer.

(&

~ T

=5

. &
Rt Aot = z
-

&

[=n)

1. The series Z

Da

L\'J

_ a)r Converges by root test
@Di\rerges by root test
c¢) Converges by integral test
d) Diverges by alternating series test

/_Ewe approximste ¢ by 142+ %, then the error in estimaiing e

{ s
PR i —
3 y 2 b - o=
a) less than % By.\: . e = 3} o L__.M)
an . - 1 ‘ Q— a %‘%:‘_ 1
b) lzss than % - 353
ﬂ‘:'
A Tess than - %L"} @_ M (3”‘&'&'\) <
c) less than 5 . — O <X
- f (et gy GEED
@ﬁ‘less than - ' A
2 . @ L N |
) = W .
3. The radius of convergence of the series n‘):ﬂ (n-+ 1) (7 — 457 I8 : , f__{,’ é‘vfi’:h
1, x 1
a) R=0 A )lﬁ Q{‘ 5 . .gﬂ"’ 5
b) R = . . e (XY
g / VAT
o) R=4 L0 L T S
@)= - =8 [ .
s . ' - 0 :‘”‘ﬁ . ﬁ\
4. The series i COD:}" ~3 e % i \ @\@-:%r‘t o ent T ——
=1 V7 § = The 3 8
- Yo o i H . SRR S B
?a“-‘}j‘“”"001we:ges abscoluisly Ve \ . \%ﬂ‘ Tt i\}{ ni—i\‘ d 'E
" - - e o
b) Converges conditionally RPN L 1o .
Py O i .
¢) Diverges by alternating series test o0 } @.g_j}', {: y o i
=4 ST a
d) Diverges by nth term best _ 1 g
— L : e : ﬁ/
S 14 md o b = \ i PR
91 ¢ 3 . ¥ 7
: b Koo, (1) (9)
5) O 7. :
b) 1 i, —= off ,r‘n . y//,i 'y }}ﬁ’
) - [ e A D
T // & L :
C) € ; . f‘ MJ
A ~ N
d) None of hove ion '_‘% ‘5 {"‘u ,_J _:\}__ as - ; %&
\ E si ) j!, Ma/,;_"»‘ Lﬁi = 4 I e"‘:.!
A Vo V% Le .Cﬂgm "“{,’jfz—l}dﬁ,
i i $
1 { - Ekj%:’ﬁ - % -:—-' &
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Question 1.(51%) Circle the correct answer:
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5. One of the following statements is false x A . | )
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{a) sinhz +coshg =% 2 . l

(b) The range of sinh is (—o0, oo)
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14, The volume of the solid whose cross sections perpendicular to the r—axis are
disks with dlametprq runmng from y = -\/_ toy=+/%, 0<z<1is
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15. The area of the surface generated by revolving the curve Y= ef, 0z <1
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F? grows faster than In z. &

S - QQ\W‘i‘?’L lsu? QU

7} = ; and In g grow at the same rate. ¢!
(d) «° Y grows faster than 2%
1 Vo ﬂ"fi'l\ g an 2 e ax BRI
17. [ e¥eos hmdmm € L@ +& Y=\ ¢€ 1 Y
0 v & ) T b - & 2 —
e g 7 -
(ay/ 2. SN
= 2 ’/
@/)-] ez—’rl_ . = L \\Q’i): A \) - & %;3 ) . /"/
4 . & \ a2 ‘//.,

/(c) e* + 1. = Q/;’

o — . P '
é (d) 4 \ QJ/}‘_ 1. _L‘) e d @H = l‘
, =g B IR Q2




Question 2(16%) Consider the area enclosed between the curves y = sinz, y =
cosz and the y-axis. Setup integrals thaf give the volume of the solid generated by
revolving this area about

\

(i) The p-axis. Use washer method. Don’t solve the integral-/
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Question 3(16%) Solve the following integrals:
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Question 4{17%} Consider the ciove y =Inz, 1 Sz < V3.
| '-.-F?: . . %‘"\_‘__
(a) Show that the length of the curve L = [ % lf“—?-dx ' T
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Question 2. (10%) Find the length of the curve © = = (4 — —2n¥ 4 <y < 12

(DO hTOT EVALUATJ& THE INTEGRAL)
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(a) flz) grows faster than glz). | &;%{;,,n y
(12)/,;}?/(:{?) grows slower than g(z). o ;j A
,C'j)f (z) and g(z) grow at the same rate. Sy .
= . - e
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(28%) Evaluate:

Question 5.
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Question 1.{19%) Circle the correct answer:

demm oL
YN ¥4} - 1n Pl
! 1) Let y == 2 then i = & )
§ g o Yooa Ak -
i (a) tan~tanz. & . o
# \ LK = e ? e M y AP
-, Han~tx { lnzx 1+ tan~! @ @ Iy - e
L S AT#T x ) , A Yy
tan—1a 2 -1 B - e 7 * A A o
i (c) gten e (14 g Inz + (tan™ ) lnw). poy S,
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w1 . .
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(c) 1.

(d) Does not exist.
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(10) Tho hal z—lno of aradicactive _QL@;}}@;}LI& 3500 years. The decay rate of the slement
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(15) Let flz) =%, ¢ oz

(a) %

(16) sin ﬂ e

<,
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Question 2(6%) Use a substitution then integrate by parts to solve the integral

/ sin(ln z)dx
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! __ : Q#2 20% Evaluate .
1.j1n(x2 +1) dx
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‘Question 1. (10 points) Circle the best answer or write your answer in the designated area (in each
case, show your work).

1. Forz >0, [(& [F duy oy =

a) ;T +C
. b) In{laz) +C
g

d) ) 4 ¢

b

CIf f(:L) = (2% + 1)(2—3:::), Then f’(l) _

a) ~Tn (8e)

-b) —% In(8e)

c) —-g In(2)

[
)
]
@]
—
i
+
®
:1
—

d) oo




[ cos ot

5. Find lim y_"—_f and write your answer below.
z—2 32—

Your answer

I _ :
6. Bvaluate f,* Wi dz and write your answer below.
—

7;
!
I
i

Your answer

f 7. A puppy weighs 2 pdunds at BTi-rtHand 3.5 pounds two months later. If the weight of the puppy during -
3 it’s first 6 months is increasing at a rate proportional to it's weight, then how much will the puppy weigh
when it’s 3 months old .

a) 4.6 pounds.

b) 5.6 pounds.

c) 6.5 pounds.

d) 7.5 pounds.

® tan x
x 2e

8. [,

a) 2
b) 2e7!
c)2e—2

d) 2e +2

cos? ¢

9. Which of the following functions grow faster than Inx as z — oo :
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