DAWSON COLLEGE

Mathematics Department
Final Examination
201-BZF-05 (Calculus III), Section 00001

Fall 2021

Date: Tuesday December 21, 2021, Time: 9:30 am — 12:30 pm

Examiner: S. Shahabi.

Name: ID:

Print your name and student ID number in the space provided above;
All questions are to be answered directly on the examination paper in the space provided. If you need more
space for your answer, use the back of the page;

¢ No book, notes, graphing/programmable calculator or cellphones are permitted;

e You are only permitted to use the Sharp EL-531** calculator;

e Show all your work and justify all your answers;

¢ This examination booklet must be returned intact;
1) 9)
2) 10)
3) 11)
4) 12)
5) 13)
6) 14)
7 15)
8) 16)

THIS EXAMINATION BOOKLET CONTAINS 9 PAGES (INCLUDING THIS COVER PAGE),
AND 16 QUESTIONS.
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(1) [5 pts.] Expand f(z) = S S in powers of (z — 1), and determine the interval of convergence of the
23 — 3z
power series. Hint: the denominator is equal to 1 ~ (1 — z)3.
fas ] ?
'é; ; 5 R Y
) - ~ - I § _ A P
Lo e L ) e -
b % .
1CX (v =% 3 ~ ¢ 9
- R e LA & S

L~ SN
LI - ., ) )
I
Vo i CLE N i
) : ‘{\“‘) Ay
i o I e
ﬁl e 3 i %
oo o0
—1)" -1 n—1 f y 3
(2) [5 pts.] Find the ezact value of Z -—~(-——)—~——— Recall: arctan(z) = Z —(——~—)———-—a:2”“1. fxf}{ S
— 3n/3(2n + 1) ~ -1
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—  a" Yoan 1 positive, ifn =2k
3) [4pts.] If—1 < a <0, show - . Hint: a™is LT
(3) [4pts.] = 0,sho nZ:lnL;_l ;n2+1 <(N+1)2 negative, ifn=2k+1.
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(4) [6 pts.] Find the arc-length parametrization of the curve ¥ (t) = <t—2:—1—, , t—2—+—I> , t > 0, starting at zero.

4
s A . ~ A p
§ p— i e ;
S Loy 7 %% Ak ¥ RN
‘L [ Soer e A oy y [ A "
SRl A U AN (R LS \_
3
ot
o
. ,
y -
’C ; KL g’f VN | I
5 [ g [ { [
i g A
G Ls
A 1 ,
Y
i | S F e
H } ! f
j 2 V)
Ty [ -
A <
o
"? w7 b ‘; b
N [ X ES
S

s
76 f
N R
Vo
2z T i+ s
pe e o O Z =
< R I
i o, i % 5‘ \? Sfé w-‘\m - *
3 < - g 21
NS arctap(t) = 7 2 ’ il WO

(5 the new parameter)

olane. f)ami!ef +o the ﬁézg.,;??cmﬁw




2t 21
(5) [6 pts.] Compute the curvature of ¥(t) = <{2—:|—_—? T, 2'51"1> at t=1. Recall: k=
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(6) [4 pts.] Show that if a # b, then the tangent lines to the curve ¥ (¢) = (t*, ¢®,¢°) at t = a and at ¢ = b cannot

be parallel. .7 n
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or show it does not exist.

(8) [5 pts.]

Find an equation of the tangent plane to the surface y

e*/¥ — z = ( at the point P(1,1,e).
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(9) [5 pts.] If 2424 --+c2 = c (they are all constants), show that z = e #tTe2¥2F " +en®n gatisfies the (partial
differential) equation

82Z N 622 N + 822
- —_— = CZ.
) O3 Ox3 0z,
ST TP IRy ﬂg?\m, lgi 7%,
f%‘g} V <y Ny ey / f ' N ra ¥ ;?
i C£4 & o \ e e /
[T - L .
gy M
¢
? - )
- { 5 S‘;; f;/ RV
y .
v WY
. 2
< 2 (D e
P S N é
= // - e
. -,
- - :
~ i and g : a‘
; ” e,:ﬁ ¥ -ff T
as desired)

(10) [6 pts.] Find the extreme values of f(z,y) =1+ e™® V" over the unit disk {(z,y): 2?2 +42 <1}
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(11) [5 pts.] Find —% if z = 2% + y* + sin(zy), 2 = sin{u — v), and y = cos{u + v)
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(12) [6 pts.] Compute the integral / /
R
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dA over the rectangle R = [1,3] x {1,2].
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(13) [6 pts.] Compute the integral // zy/2% + 42 dA over the set D = {(x,y)]z*+4* <1, z >0,y > 0}.
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(14) [8 pts.] Consider the solid S (in R?) bounded by the planes z +2y +3z =6,z =y, z=0and z = .
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(i) Setup a double-iterated integral which gives the volume of S; Don’t evaluate the integral! 2 N i
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(ii) Setup a triple-iterated integral which gives the same volume; Don’t evaluate the integral!
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(15) [5 ptsi} Setup a double integral in polar cooridinates which gives the area of the region inside the circle

22 + (y — 1)? = 1 but outside the circle 22 + y? = 1; Don’t evaluate the integral!
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(16) [12 pts.] Setup, but do not evaluate, three triple-iterated integrals: (i) in Cartesian (x,y,2), (i) in
Cylindrical (r, 0, z) and (i) in Spherical {p, 8, ¢) coordinates, for the volume of the solid E that lies gbove the
cone z = /z2 + y? and below the sphere z?+y?+2% = 2. Recall: & = pcos(d) sin(¢), y = psin(0) s‘i?
pcos(¢), and fiV = p?sin(@)dp df dp. -
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(iii) V = { f i
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