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Instructions: 

1. Calculators and IVlobiles are not allowed. 

2. This exam consists of two parts: Written and Multiple Choice. 

:3. Show all your work. No points for answers without justifica.tion. 

Parts Points Maximum 

Points 

MCQ 70 

Written 70 

Total 140 
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1. 	 The area of the surface generated by revolving the curve 

x = COS2 t, Y = sin2 t (0 < t < ~) about the x-axis is 

7r 

(b) V2 

(e) 	 47r 

2. 	 Slope of the tangent line to the curve T' = 2 + 2 cos e at 
7re= 	 - is 
6 

(a) 	 -1 

(b) 	 1 

1
(c) 	 ­

2 


1

(d) 

2 

2 
(e) 	 3 
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3. 	 The polar coordinates (r, e), 0 < e< 47r and r < 0, of the 
point (1, -1) in Cartesian coordinates is 

(a) 	 ( -2, 1~7r) 

(b) 	 (-2, 7;) 

(c) 	 (-2,q~) 

(d) 	 (-2,7r) 

(e) 	 (-2, :) 

4. 	 The length of the polar curve r = 3 + 3 sin e is 

(a) 	 24 

(b) 	 22 

(c) 	 26 

(d) 	 13 

(e) 	 11 
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5. 	 The vector from the point (1,2, -3) to the centre of the 
sphere x2+y2+z2_kx+3y-lz = 1 is given by < 3, h, -2 > . 
Then the value of hkl is 

(a) 	 280 

(b) 	 290 

(c) 	 208 

(d) 	 -200 

(e) 	 360 

6. 	 The area of the triangle with vertices P(l, 2, 3), Q( -1,0,4), R(l, -2, -3) 
is equal to 

(a) 	 2V29 

(b) 	 3V29 

(c) 	 V29 

(d) 	 4V29 

(e) 	 ~J29 
2 
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x 2 +y
7. 	 lim is equal to 

(x,y)--+(O,O) J 4 + 2x2 + 2y - 2 

(a) 	 2 

(b) 	 1 

(c) 	 0 


3

(d) 	 ­

2 

1
(e) 	 - ­

2 

~ 

8. 	 If R = {(x, y): 1 < x < 2, 0 < Y :; 4}, then f fR 1 dA 

is equal to 

8
(a) 	 ­

3 

(b) 	 ~ 
3 


16 

(c) 	 3 

(d) 	 0 


4

(e) 

3 

t 
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9. The distance from the point (1,1,5) to the line 

L : x = 1 + t, y = 3 - t, Z = 2t 

IS 

(a) V5 

(b) 5 

(c) v'7 

(d) v'2 

(e) 3 

jol ~oVe ~e xex In y(ln Z)2 .
10. dz dy dx IS equal to 

o lIz 

2 - vie
(a) 

6 


2- vie

(b) 

3 


2- vie

(c) 

4 

JE-2
(d) 

3 

2-e
(e) 

3 

I 
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11. 	 Let z = tan-1 UD where u(x, y) = 2x + y and 

8z . 
v(x,y) = 3x - y. Then 8yl(I,I) IS 

5 
(a) 	 13 

(b) 	 0 

(c) 	 -1 


3 

(d) 	 13 


5 

(e) 	 11 

12. 	 The linearization L(x, y) of the function 
f(x, y) = x 2y + vx2 + y2 at the point (1,0) is 

(a) 	 x + y 

(b) 	 x - y 

(c) 	 x+y+l 

(d) 	 x+y+2 

(e) 	 y - x 
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13. 	 The equation of the sphere with center at (1,2,3) and 
tangent to the line x = 2 + t, y = 3 - t, Z = 4 is 

(a) 	 x2 + y2 + z2 - 2x - 4y - 6z + 11 = 0 

(b) 	 x 2 + y2 + z2 - 4x - 2y - 6z + 11 = 0 

(c) 	 x 2 + y2 + z2 - 6x - 4y - 2z + 11 = 0 

(d) 	 x2 + y2 + z2 - 2x - 6y - 4z + 11 = 0 

(e) 	 x2 + y2 + z2 - 2x - 5y - 4z + 11 = 0 

14. 	 For Z = In(x2 + y2) + 2 tan-1 (;) , Zxx + Zyy is equal to 

(a) 	 0 

(b) 	 -1 


1 

(c) 	 2 

(d) 	 1 


1

(e) 

2 



Part II: Written Questions 

Instructions for written Questions 

1. This part has 6 questions 
2. Points may be deducted for poor presentation 
3. No credits will be given to wrong steps 

Question Number Obtained Points Maximum Points 

15 10 

16 12 

17 12 

18 12 

19 12 

12 
20 

Total 70 
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15. (10 points) Find the local extreme values (if any) of the function 

f(x, y) = In(x + y) + x2 - y. 

-- -+ 2.X=::'O OA.~ L:=.l. 
X+tj ~+j 

t 
::::. \ =':] 'j := \-x. =- \ + L 

~+~ ~ 

={ 

t-\ ~V\.'L (- ~ ;.) ~ IS OL /) ~JcJ..~ f <:) ~vCtJ 

o..-~ nD ~~ ~~t-("t...~ V~ t 
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16. 	 (12 points) Use the Lagrange Multiplier me~hod to find extrema of 2 2 _ 

f(x, y, z) = z - x2 - y2 subject to the constramts x + y + z = 1 and x + y - 4. 

s0 ~: 13 oj L"U'j ..OC"'-~ ""- voJ;t~pQ(...,.. ~Tk" ol 

"7 +(')(./ tj) ~) ::= ~ V ~ (-K-/~ ),) + JL '7 k (><-1 'j)~) t,J~1'e-

~ (. ')l...1 '1)~) '")L + :J -+ ') - \ -= ()-= 

h. (X-/ ~.J}) := ,; + '::)1. _ <+ =: 0 

- J:z. -)'2: 

x. -;::::. j -:::- _ J?- ;:::"") ~ = 1+/2 +/2 = t+ '-J"2 ~ 
~ 


-WOu-l -t (..!Y >.5 ~ (-:L .12) =- -:;, - 2- J2 (jOLoJ- 'lY'~":IfC~",,) 


(AvvJ. -t (-)2 > -/5: ~ -3 +:2E) = - 3 +:l-J~ (~VM-*~ 

@ 
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17. 	 (12 points) Find the absolute maximum and mini~um of the function 
f(x, y) = x 2 + xy + y2 - 6x defined on the closed tnangle x = 0, y = 1, y = x. 

H ~Y\c..z (4 ) - 2.) CY'('ttc-J fO('vet of f. 

@ 
~---------------------------

2 
'X... -

I' 

2­

cLoWL~y\- 0+ ~ ::::::7 t--lot. 0- Ll~t~LoJL po~'d, 

I'-lo ".J <3 (0) -= l OJ (I) == - 3 	 0 :0J 

Or- -tLu., b0iA-n-JOl'j ?L == 0 ~ 
2..

~(1) :=. +(O.)JL) = ~ es~ ~ l',,-t.ry'J [O)(J. 
I'" 

h ('j) -=- 'L j =- () ~ 0 t 0- cv"d:ies;JL p0('4 J h.(o) =- () J h(l) =- ( . 

On thL ba IA~'Y:J X -:::: 'j : K (-x) =- +(-X,''> x) =. 3 -x..2.._ b?<- .~ 
-'I<:"'(~J= 6 x -'=o=,X-;;::1\;Vl4t c.~p. \<lo) = OJ l«\);:-3' ®(X 

Abho~~ 1'YU'l)(. 0+ f= r aX(OJo) ~ Ab$o~ ~~'J(. a.(. -t(')l.}~p ~ -~ od; (Ll) 'e 

<{j eX) 
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1
18. (12 points) Sketch the region of integration for the integral r3

/ sin(7ry3) dy dx 
io v1 

and evaluate it. 

2
I 3j 

~ ~ &~0' j) J>L Jj 

I u 0 L g 
':1 

) ~V'. (If J) [~ J j 

CJ 

t 

- ~ [ Cv)(ITl)] 

2 

Tr 
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19. 	 (12 points) Using polar integration, find the area of the region R in the 
xy-plane enclosed by the circle x2 + y2 = 4, above the line y = 1 and below the 
line y = .J3 x. 

-"II 

~ 2..2. 	 2­
OvlAD\ ?L+.1 .=:. 4- :=-., y ::::- <t :::::. 7 )-::::: 2­

l1:;. c-r e.taf'~ COeD ~ r .s 2-. @ 
T~~ ~ = J3" ~ L.--) 

oj)~c>fL tOL~& =- )3 J ~Y~€-

<9--:::..lT- ( 

3 

~ Yo..£~ ~vJL -+-ro~ ~ 

c>y('~ ~y\- Rro ~k tk pe1l'vCt lj~ )0 h.4.;) tS.Q.ofUL ~n61::' i. 
,J 3 

~~e < ~ ~ 

~ 

S; ( «- - Gt'" Zs ) c:{e 
n-

.IT. 6 

3 

~ ( ~<9 + ea-t<llJ 
Tl - ~ [ (¥ ~ -J+) -( 1-+,13j] 
G 

-.
( I ,.)3"-	 0-0 
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20. 	 (12 points) If B = {(x,y,z) : x2 + y2 + Z2 ::; I} is the solid unit ball, then 

evaluate J J is e(x2+y2+z2)3/2 dv 

~Y'-~ -tk botA~~j 6+ B I~ ex- I)rLr-e~ 

!AU.. vcSL I) rL~t\L~ ~o'('~~~1') ~ 

6 ~ J ~ > ,p): D < r; <:: ( ) D ~ () ~ ll!... b S <t> <\f~=: t ( 
AQ~ 

-(l ~"e to.., e 
2. 	 2.L1­

) 5 5~+fr3 )'-Jv ­

1T 

- ~ 
CJ 

a 

1f 21f 3 I 

= [- G.S~J [eJ [i- ~ J 
a d 

(J 

21T 

&" 4Jci.p j ~6 ~ 

:=: ~ (-~)TI+c-.SD) ( e-t) 


http:TI+c-.SD

