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CALCULUS II - FINAL EXAM
December 16, 2015, 6:20-8:10 p.m.

Show all work for [ull credit. No books, notes or calculators are permitted. The point value of each

problem is given in the left-hand margin. You have 1 howr and 50 minutes.

Problem Points Points Problem Points Points
Possible Possible

la 10 8 18
1b 12 9 11
2a 10 10 11
2b 12 11 10

3 8 12 6

4 14 13 12

5 16 14 18

6 10 15 10

7 12

Total Score 200




< tang = sec’n 4 secn = secatanz
dx da
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Units of force: pownds, newtons; Gravitational acceleration: g = 9.8 m/sec?
Work = Force x Distance;  Units of work: ft-1bs, newton-meters = joules;
Hooke's Law for springs: F' = ka, where 2 is the distance stretched from rest position.

Moments: For the region between y = f(x) and y = g(z), with a <2 <b,
My =35 [V fla)? — g(2)? de, M, = ["a(f(z) —g(x)) du.
Centroid and Center of Mass: T = M, /M , ¥ = My/M

Taylor Remainder: |R,(z)| < (?fT);h —af?t, with K = maXeeocs |FH()].
Maclaurin Series: (1 —2)™' =37 2"
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1. Bvaluate the following integrals.
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2. Evaluate the following integrals.
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4. Let R be the region trapped between y =1 and y =sine with 0 <z < #/2,

(6) a) Find the area of the region R,

_ Wiy W/
l_ 3 ) , - . '(\)IX
W Az | ~swmx dx = X+C l
: I {cn,/z s 0‘
o wly +eos(Th) ~ [0 +ces0)
= W + 0 — ] :‘h’/;"'l

(8) b) Find ¥, the y coordinate of the centroid of R. (Do not calenlate Z. ) Hint: Sce cover

sheet. . 7 A
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-'0 ‘ :.. ly o =2
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5. BEvaluate the following limits or indicate that they diverge. Show all work.
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(10) 6. Solve the initial value problem, % = sef;("'} , ¥(0) = 2. Express your final answer in the
form y = f(t).

eycjf - sec’d dF

‘fCYCJX = JWSGL-Z'J‘ 4{
e’ = tanl + C
When $0, y = 2 6%z fan0+C=(

)

el = ?/@992 + é’?’ |
ugrz [fcfm?f t C'E.JZ)

— 4
(12) 7. Find the interval of convergence of the power series Z ’:F 22 (Make clear the status
n=]
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8. Determine whether the following series converge or diverge. State clearly which test you
are using and implement the test as clearly as you can, The answer for cach problem is
worth 2 points and the work you show 4 points.
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0 e rado destt _pehom syt =
(6) c) Zﬂ_ﬂ s reto teéy PF 1 > og) (}Z-H)!’ 2n
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9. Let § =300, FU = 1‘—1. +3/, ot

(4) a) Mark the positions of the paltlai sums 5,592,535 and the sum S on the number line

. L -2
below. ‘,[‘Jg‘z [»—..'2/ 5‘3:[_..L + 5 2/

Cs3 S

-1 0 "2 r‘g\__,,,/ 1

f

(4) b) How many terms are required to estimate the sum § Wlth an ervor less than 017

[S-Snl< Qe = @r(){ - MNeed @'{'ﬁ)l < /‘0’0 y lor1)f >/700
WNote s ,)"IZRVJ 5770, h:-"y wt/[SVZDJDrZP

(3) o Evaiuate the sum 5 by makmg use of a familiar series; see cover page.
OO

K. x" - fj"’ N
e = 2 no - c Jf//r’*'z’ 31!
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10. Let Ty{x) be the second degree Taylor polynomial for the function f(z) = cos(2z)
centered at & = 7/2.
(8) a) Calculate Th(x).
. z -/

Fix)=ros [ax) o) cos(v)

S < 2stmlax)y ,  F 727 - 25/7{17;) )(i
4”‘/"): "If[O_f/élX) ) 7;\”/.”/2): - res i) =

Toixy= ¥ [T2) + —P'/‘V;)/;w ’T/z) + L _nyn/)_)z,(«,."rr[,_))’
=) 40+ 2 (x-wa)’
= -+ 2 (X*“"/z)l

(3) b) Ty(z) is the unique quadratic polynomial satisfying whal three properties in terms of
the graph of f(a). (These ave the defining properties of a Taylor polynomial.)

NATN
I5) = F/T) | same slope
TZ“[FF[Q,) ::-P”[WZ?)J S Qme (c:fr)(q\/,\z(%

(4) 11, a) Use the geometric series formula
1 A !

- L oo
ha? rex® T = f=x?) z X" = 20
)

Vi

= =30 s & to find the Maclaurin series for

(4} b) By integrating your expanSlon in part a) obtain the M&clamm series for tan~!a.

C{K — ,. . 21 Z'?’ff '
R S 4
n"x T %a( ) X ZC ) 207+I ¢
1% x= 0, 0-.--f4,,,"/'a):, f 0 +C , se C= O S and wﬁ;ef
ncg
1 .znrf
Tan” x4 = ECU S
nzo
! , Pyl 11 "t/' = 97“’/
(2) c) Use part (b) to evaluate thesum 1 — s+ -2+ 5~ = Zb(,’f;'/y /) = o4

VQ/[C"J f}nc() sfes ['E:)-J Converges
b{y ﬂr S‘; 7‘:
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. Wi 7t

Ro% = ltet G, and In(l +0) = Tor (-1 =
, to find the torms up to &' for the Maclaurin series of ¢ In(1 4 a?).,

@ - i ,
e* Laltan™) = (14 X2+ % +»-,)(X‘L— L2x7~+«v->

= (XY [x T LX) o o Herns e‘ﬁé‘ef’dﬂ’ﬁ? X"

(6) 12, Use the series ¢® = 5 0 @
lg2 g L
T — 5%+ 30

(6} 13. a) Sketch the graph of the polar cquation r = 4sin(d), 0 < <.

O | v-Hsw
AT
i | N e,e 22 2.3

A
L g 202

TF’\O

v (0, 0) = (255, T/ )

(6) b) Convert the polar equation in part a) to a rectangular equation in z and y, and state
what familiar shape it is?

= Hsin @
P e s O
Ayt Ny
%+ y"'"-i/ + - = 0 ‘
x4 (Z'vg)‘z = H cwele of tadius 7S Cew‘c&t‘qc(
at o, 2)
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14. Consider the curve with parametric equations 2 = ¢* | y = sin(2t) .
(6) a) Find the slope of the curve at £t =0.

flﬁ» z Mﬂi - 2-‘305[2%’) A+ %;—@/ cgz_/ 2(0;(0): E,

7e® 3

W

dr  dfyy T T 3 a3t ? o ¥

(4) b) Find the equation of the tangent line to the curve at ¢ = 0.

X = eo-:l‘)/v:g{r?/o):O") ) 2/_’;‘

)/")/1 smlx= %)
vy~ 0z %Yz (x-1) | y =

AT

X =Yy

(8) «¢) Set up but do not evaluate an integral representing the length of the curve z = €%,

y=sin{2f), 0 <t <2,

’z, A \ — —- ‘ \_),;.
L, “ f J@jﬁ)zb["% * dC < f/(36352 "'L@C*(‘)J/ﬁ?%)) C/z(

il

2 -
J-‘? et + Y eoslat) 4

(10) 15. Set up but do not evaluate an integral representing the area bounded by one petal

of the rose r = sin(68) . 60y = @< /g
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