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Ouestion # 1 (5 = / ) .
Circle the letter that corresponds to the best anSWer for each question:

Use the information in the box to anﬁwions 1-3
Suppose that f (%, y) is a differentiable function satisfying

[ )= L0 (1L3)=4, : W
(1) Find a vector that is perpendicular to the level curve £ (x,¥ }=1 atthe point (1,3)-
@ 22i  @2-1 @i+ 4 (@)i+2]

-

K(-*LZ'“,‘ Find-the dexivative of the function z = 1 (¢,y) atthe point (1,3) inthe direction of

& \\_’.‘ y) “ p
L Z/(”iﬁ;)\

':{(‘a)“fs—/f) (c)ﬁ C )25

(3) Use linear approximation to estimate the value of / (1 2,3.1).

(a) 2.1 (b) 0.4 @1.3 (d) 1.4

(4) Find the volume of the solid region 7, in the first octant, bommnded from above by the
plane z =x ), and from the sides by the cylinder: x 24yt =4,and from below by the
xy-plane, .

)l%i (b)Sé - (c)165 - ' (d) .4:;”;




Tfse the information in the box to answer questions 5-6
Suppose that the integral of a function over a region R is given in polar boordinates by

[] f”“ 24 0y

(5) Convert the integral to Cartesian coordinates

@JIQI\/—+y dy e (b)fj (}- +yt )dydx

(©) Lj J‘: Jxiytde dyr (d) _f: Lﬁ ( Xy )dx dy

(6) Evaluate the integral, (in polar or in Cartesian).

(a) f i"—] (b) o

Consider the ellipsoid x*+y* +2z? = 4and the point P (1,],1)
to answer questions 7 -8 :
(7) Find parametric equations for the line that is normal to the ellipsoid at P.

@1 Sl4t,y =l4isz =142 (D) x =142,y =142,z =1+

() x =2+4¢,y =242,z =2+4 (&) x=1+2,y =1+/,z =1+4

(8) The line in question 7 intersects the ellipsoid in another point. Find that point.

1111 17 1111 =7Y 117Y e (=1 =1 =7 |
LR L by =2, = =L oLl L .
(a)[5’5’5] b)[ 3’5} ()[5 53)- @(5’5’5)-




_ (9) Compute the 1ntegrai by xeversmcr the Drde1 of integration

F r ye dx dy

: 5 . <2 7 . af T R w
10y If ) 7 =lz" 4 x 3 , then compute —— at the t10,—
(10) f(.x s [ z sin(x _'l)))] ne gp.t . a 1' poin [ 3,1]

(a) ~ 1 (0) 1 (c) 2 (dh-2

CLEYIEA frnlze f= X7 2Y — Y2 g=2)+2j-K& and P(L,-2,1) , then find (D.f),

@ 55‘- @© 1-1— @ ~=

(12) Evaluate the integral in cyl indrical coordinates
j:” J: .[o T e dz drdO-

" " 7 N
(a) Y ®) z (c) 3 2

(13) Find the limit .
o i . ')Ay
(.r 1)—1-(0 0\ x _L.')}J

(@0 (b) 1 (c)o




Use the information in the box to answer questions 14 — 16

The position vector of a particle moving in the space is given by
" F(r)={2cost }i+(sint } j+t k

{14) Find the velocity at1 =0
(@) i+]j j+k (c) 2i (d) ~2i

(15) Find the acceleration at #=0

(2) i+] (b) j+k (© 2 ﬂzi

(16) Find the curvature at =

0 ,
@2 )42 &y ) %JL’—

(17) Find the volume, (use spherical coordinates), of the solid described by
D ={(x,}’,z)1x2 Fy?+zt <4,z 50,y 20,2 <0

7T T 8 g 4
@ % (b) 7 © (d) =

]

(18) Find a local maximum of the function / (x,y )=y onthe curve x?+xy +y?=3

(a)0 (b) 1 )2 () —1

(19 Ifw = : ,and x =t, y =-f,{ind v at the point (L,-1).
’ 2x +y di . :

G- i (©2 (d) -2




Question #2 ’ k’/

Evaluate the integral xy dA aver the region ¥

bounded by the curves
Coxy =lxy =5 y=xtandy = 4x?

as in the figure
Use the transformation

p=xy, ¥ =xt

L lf\e ( M.M%T paHion
AN 4% oz
=AY, U=

el
=2 7zl
- v Ll - T AL
__—m \_e{)\@[f\ RATRIARS AN 3‘-1 thee 5 | .
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5 2 4 ye k\y
\ J £ ay i o .. \
- — 2 &
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Question # 3 Q“f//’

Change the integral to cylindrical coordinate, and then evaluate the integral
rter )) xydz dy dx o

1 ovlex?
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‘ Q LﬁS‘t-Oﬁ" #d \ 61//)
Find the average value of the function f (x, ¥ ) = 2xy over the region R enclosed by the
: cuwes and llnes y=l-x*y=1andx =1
e = f {1(% V})qﬂ
o Averdge i ""-”/ ‘_. ,4 (ﬂ)
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TJse the information in fie box fo snswer quesilons 5—6 . : -

Suppose that [he integral of = function over a region R is given in polar coordinates by

(3). Convert the integral 4o Cartesian. caordmates -

(‘, E"‘L 2 the mtecrral,_i}npolarmmCanes an). - T T B

®y o - @NE L @2E

Consider the ezhps&_ »21522272 =4and the clg PELL

to answer questions 7 —8
(7} Find parametric equations for the line that is normal to theellipsoid at P

g . - - - -
x;(f xwl+t,y =14f,2=1+2f . -dbyx =132,y =143,z =152 o
() x =241,y =22,z =254 (d) x =it p=141.2 =1+4




the integral by ruvefrsmcr the order of integration -

“(8) Compic
fl rl }l 3 d_—l_ d},

S fF x

= g—1

;D)

{a) e -1

,.g

+z.sin{ th f
sin {x —"}’)J_ then compuie 8

)2 G- ’

&t the point

(.7
i“j*}

LS

(L) 1EF x,5-7) = EX
()1 ®1

(EyE :.Zé‘f:r:;;-",t,:*.i:f—*:x.?‘-—l.:'?;_v—y:  E=2i+2j-k and #(1,-2,1) , ithen find (D
LRl R P : \ : {
13 - il .
Ry fEY = 5 22 o -—
(@) (& {c) (@ —7
3 ~7 3 u 3
{ i?’) Evaliars the miec—al in cy‘ndnr'al coordinate
B ol J —r:
I j j -"'”L'f_. O.'I"ijg
[+] HL -
. 7= T =
(a) — (b) = - (o) = {dn= _
2 U6 8 S 4 y
(13} Find the limit -
; 2xy 1
hin ——:——’—“Tl
g0 x 2 +2y7 ]
{a) 0 &l [cien i@( didoes nol ex1st
o




Use the information in the box fo answer questions 14 —16

{14) Find the velocity ati=0
@ i+] @ j<k (c 25 oy 21

{13) Find the acceleration at 7=
(@ i+] (b) j+k (c} 2i

(16} Find the caurvaturz at =0

@2 32 . fct (d) =2

',Y

(17} Find the volume, (use spherical coordinater), of the solid described by
i

.__f'a-. - P A I e 3 .
_P‘\:a.,/:f:-_);\, +yp +z 24, x =0,y 20,z 20;

o

B £ A

o} — .‘fd
SETE O

@5 (®

ra

- (18} Find a local maximum: of the fanciion f {(x,y ) =y on the curve x
(2) 0 (b) 1 312 (&)1 -
e

- 1 . . chw . .
(19)Ifw =————  and x =f, y—==—1,find — atthe point {1.-1}.
C2x v ¢t ;
IO OF ()2 -2
e B 4= AT =
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Question 1 ( 54%). Circle the most correct answer:

1. If a region R in the plane 13 symmetric about the x-axis and the y-axis, then

(a) [ [ f(z,y) ;dzdy =2 ff Flz,y) dzdy, G is the part of £ in the first quadmnt

/®/f flz,y) ;dzdy = 4f f f(a: y) dzdy, G is the part of 1 in the first quadrant.
(c) f [ =) 5 dwdy =4 f [ f(z,y) drdy, G is the part of It in the first and second quad-
rants

2. An equation of the line tha.t passes through the point {8, —3)} perpendicular to o = —5i4dj

is -5 (143) + 49 (E+D) =6
—5$+4y“’28 —g¥ Yo 3 qg+,gto

(c) —4z + Sy = 17.

(d) —b5z + 4y =41 .';l:é = 7
— i =S
/ThelmcsLl sc—t—ﬁy-“t z=2¢ and Ly w—tyﬁ‘tz“—t ki -€ = E’ﬁ
(a) intersect at a point \ o9 ﬂofpc!mlfef
(B) are parallel N ERER Y
/@%}t parallel and do not have intersection point
d) none.
( ) ! é . '&'— éj =z é|
4. When reversing the order of mtegration of f | dxdy we get
00
=5
5 % A =
(a) f f dydﬂ; I
D0
. [
5% |
(b) [ [ dydz
D0 o
4 . %J - v
[ [ dydz s
%4 L =5
(@) f ] dyds iy~
00 g
e o 2




6% 4
€ -
(_:., olxdyd z
XY Z
! ) )
J
/
9 -L s 2= %%’ﬁ;
3z 4z 4% &
@ -3
b=t &
ed\_;'?:f,g5
q6 46 :
1% inz
46 XL~ Yyg

= %

“




-

4 2 0"z o E’}_":E-m.(j-
5. fff(:c, y) dzdy + f If(ﬂ:,y)/\(‘i;ﬁdy - a2
0z -2y
2
. s | J [ Jutoy) el ol
) | ] F.y) duds e ;2
Z 7 : o
(<) g’f J; flz,y) dydz 20 - A=
2 4 7Y =
@) [ f f(z,y) dydz a
6 -2 y
= A
) Qiny A V0
sy ST VES e "SR N
e li? J A g#— 9x%3 >;U"'és
V- ES
. 7 >0
(8) 7 [ [ rdrots ae
s ,
49 A
" s = de F
(c) 196w - L _
(d) 98w : an, >
4
s i LA e )
O] ] b = et
(a) 288 o (- T
a) 2 Loy lf Iy / > e _ jye
(b) 432 ""‘53‘ : yq ——HE
(c) 4?/ a _ 5 ‘ .
7 (@44 4z ¥ = £ 9
@ 2 ‘&123_ £ nz 3}* YT Thy _ Lny
@ E ¥ - gz = / o '&: ‘E
8. If [ [ [ dzdydz =3, thena= b5t L;sn 6 _
000 . é ] J-J’] Q
q 4 E _%16 (M- B =L
(a) 1 g g .y = Z
(b) 0 &5 q 5 U6 Ine w“i 8 &3
18 (L] tg Lo o3- & F
(@) 9 B S . &3In2
_7:&?_()/ Cézj) 7 Gz
9. The area of the closed. ML@Q curver =3+ 2sind, 0 <8 < 2 is
[} 5 é_g
(a 227 '?_(j ] —h CL
11w 6@1 o ot
{(c) O - Q= 3
e &
(d) 3« 342 BN8 Co = 63
_ A= 173 S
ey aw ~ @6 odrole J_‘(%+ ZSm@) :
= N1y : _ Vl‘ [ L _
© o Ot —f:

) A, h i [ ! I ‘ ‘
”\i ko\@ ¥ () oed Q_@___%_SMZQ z(ﬁl_ ‘.7_5161@1«‘%61?% |

PR PSS A %’ﬂ“\ﬁ 1 %'\h ’%*(q—F‘Q_%}%@:_JLQ%@ {)_le@]_ e



S vl ) S =) el e
w“" =9€

.S_Z _}J-’- T
10. The volume of the solid bounded by the surfa.ces z=0and 2=4—2%2 -y is
‘ Vu-x2 = Y pt S o
(a) &m . * 4= 2 o v
Mk b [[ [ raed
B (C) {5347]_ 5 |-l PR 2‘E-:.c L |
d 4 =[410) 4 e 710 2
%\\ (d) _.kiu Q}_:}_q é? k_ o) _D;& v*(u*r_)
The line of intersection of the planes  +2y — 2z =5,5z 2y — 2 =0 (q r_ fr})g
1 pendicular to the vector ¥ = 2i + 4k / ' - 37
(a) is perpendicular to the v it sz)_g gyt _ 2 2t
(b) is parallel to the vector ¥ = 2i + 4k Z 3
c) is parallel to the z-axis
( )’ti i lanes do mot intersect 32’551 6)3#8 G;.Lf) il
e s
planes do not intersec Q - 1\4 2 B/
12. Theline L:z =142,y =1+54 2 =3t "IlGGuS the plane z -+ 1 J + z = 2 ab the poin
Vi= €4 2 —-‘Z}g
1,1,0
/@E3 1)n) T N "U ‘é /%/(J
3) -3 ' & Z d
(C) (5:?:2) L=0 S 2
(d) (2,-1,1) O,‘_)lgg 5 -_2 *! ﬁ'g_
A8 1f e In(z +y) = 1, then 3; at (0,e) = { (:_ 1*9)%&; QI__]_{_ 40) %*;?_(T*Z R
d _ -y ~uC —a;
—F- T . = — | -
ax " g g 12k
X X
- —( £ A+ \ —~(_1__
- frRd) o) - e )
€",

oL
14. The llneL z=1-+2y=1+ 5% z = 3t meets the plane z + y + 2z = 2 at the point

@”{110)

(b) (3,-1,0).
() (5 ‘23, 2)-
(d} (2,~1,1)
15. [ [ 2% dody =
0y
(a)
1
{c) 1 —cosl
(d) sinl
i16. The vector v = az + b7 is parallel to the line bg -~ ay = —~c. This statement is
§ & 1 A
@ True e . =3
enk [ =y
‘J( (-3
=X !(7 [ qé}'

@False
ab — bo i :
bo-emx A -»m—-‘r)




{@ ‘)e)







17. If u, v, w are vectors in R®, then (u x v).w = (v X wj.u. This statement is

.T / ? ; f; b
Tue S8,
{b) False c C o ut{)-’;;dkgq) v o
(4954 287
18. Lef u, v be nongero vectors, then a vector that is orthogonal to both u+4-vapduw—v is
e - [

(a) ux(u+v) = o (L&—P@KK%—“U)

Myux{utv) = » 5 ~ o

@uxv = o Lo=3C+ 2R e 204 o+ E

\ - e ra :L"-E-Q? g = L+d~}}£

none , — 2L g s

19. The arca of bhe triangle whose vertices are A(—1,—1); B(3,3),C(2,1) is

, A%S GC+ o
(c) 3 l 4 o / Q”") d ( )-l—!ﬁk?,_.
3 2 b
(d) 4 Ad] - ¥

© 90. An equation of the line that passes through (1,1,1) and parallel to the z-axis is
pdmdfd &o TS

a 3;:17' :11"?:::1 ’
:1+t1 21? :1 = ~
(c) = K z }H’]- == 1 _::C_;__C[
{d)z=1lLy=1+tz=1 ﬁzl
) . - e} z--
21. An equation of the plane through (2,4, 5) perpendicular to the line z — 5 =%3> =2 is
(a) 3z +y+4z=34 A= 24 A=5
= 6xf —©
(b) z+y+ 12z =34 F= U3t

{c)Bx +dy+2=34 o= Q)f. 2) {-EL‘&—“’Q%’(%—?) GE= E’,(é
X'-’rB'-d—l'—f + U4~
992. The point of intersection of the lines L, : X =1,y = 3—3t,z=—-2—tand Ly : X =145y =

445 2z=-14+3515 }‘("’%H‘*"{'ZT:S‘{

| T=
E= kg S|
(c) (3,-2,0) -3t = q+\> =)
(d) The lines do not infersect. . —34E = —2 beo
e L (342 -1
23. The point (2, &) lies on the curve r = 2sinf. This statement is D
o 4
(a) True Qt 5%0 ~ . |
E : '
@ A 93 > 9 o T:-\
228 \
Z-
— D 3445 Mo
PR N2




4B S5

24. The curves r = cpsf and r = 1 — cos # intersect im

== b
(a) 1 point [— (PSE = D95 & l 2
(b) ZDpoints Y= 2e50 A > =
3 points Cass = _é_
(d) 4 points
25. Thejcurves ¥ = 1 — cosf and r = —1 — cps @ have the same graph. This statement is

<
(#) False &= 1 /I%
/ True &=t € —2
. The lepfth of the curve r = —‘}—ieg, 0<O0<nis ’\\P
Y

N E T £
(c) € T
(d) 1 () =] s’lg(“’ T

uyf Mo

27. The area that lies inside the circle r = —2 cos# and outside the circler = 1 1s a ke
s = & \-u:
Leng er o Twcas@) .
3 3 ,}—E; :

24 w526 — |
. - 31 3 i
g+ 2 Shpe |+ 205 2.8 3 T ”’TJ ol
/é uestion 2_(6%). Find an equation for (a) the tangeni plane and (b) for the normal line of the

surface z? +y? — 25y — 3 -+ 3y — z = —4 at the point {2, —3,18). g Smes
%X: Q?i-—gg_.[ = H3i-1= s .

g N "3—7-"‘ 3= -6-M iz a-%
aEh-

Vﬁ%%_;rd }? @

tangent  plane

T(X-2) +70a3) 4 *’(E~l‘3) =6
VX =43 “}fé[*?—’ ~ Lo
TX-TYy-Z =21

Normer] ey et fine

XY= 249}
Y- - [V
E:’% “(’3‘_'
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Ques tion 3 (15%). Find all local maxima, local minima and saddle points of the flIIlCtIOH flz,y)=

e’z cosy. g%‘é
50‘53)—' e ey -

ﬁ)(ﬁ Qléxc@g'lé =0

Oﬂ%‘ - - Sing

2y
,fxx-: % e oy =0

i‘d'é: JCGSg é@(

2% s o
e =F .yeven

I

X B ﬂ_mcﬂcé"
Sy =-2 5% sy
o= o dyy - by™

ol = '5' - @’):‘9 \'\)O{@ ond Locak  min

ol Loed b Sace poni

Wé@&ﬁ = Y o gl =T d

2. € Cf;zéj
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Question 4 {15%). Find the points on the sphere z2 +y2+ 2% = 25 where the function f(z,y, z)

Z 4 2y -+ 3z has its maximum and minimum values.

Feroy )= X+24 437

f .3—::9)()\

2 = 9‘8)\
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Student Name: j/Ml/ ¥
Student Number.

Tnstructor: (Check only one bax)
(] Abdul-Hamid Aburrub 0 Aslaa Armiti 1 Shadi Omari

Question #1 <5 K / ) .
Circle the letter that corres ponds to the best answer for each guestion:

Use the information in the box td anSWer g'uestions 1-3

Suppose that f (¥, y)isa differentiable function satisfying
3= S S (L,3)=4, -\

(1) Find a vector that is perpendicular to the level curve £ (x,y ) =1 et the point (1,3).
@ 2+2i ®2A-7  © Y E+2‘j

(_Qj Find the:derivative of the function z = f(x, y) it the point (1,3) in the direction of
s \;Lt‘%ir

G;",Z‘/

o e ¥ ‘6"  .'. > 3
L | e mEs e

b

(3) Use linear approximation to estimate the value of / (1 2,3.1).

(2) 2.1 (b) 0.4 @1.3 (d) 1.4

(4) Find the volume of the solid region 17, in the first octant, boumded from above by the
plane z =x +), and from the sides by the cylinder: x 24y?=4,and from below by the

xp-plane.
G Es @ @ =
o 2 . 2




i Tse the information in the box to answer guestions 5-6
.| Suppose that the integral of a function over a region R is given in polar coordinates by

r [HI rid 8dr
o Jo .

(5) Convert the integral to Cartesian coordinates

@ s o ([ )y e

(c) L} J':'\/xzﬂ,de dy. ) K J-G\/Q_'-F (xz +_v2)dx dy

(6) Evaluate the integral, (in polar or in Cartesian).
3

(2) ff—]

\
AN

2

(b),‘ Oz 5

(d) 27=

L]

Consider the ellipsoid x* +3* +2z7? = 4and the point P (1,1,1)
to answer questions 7~ § -
(7) Find parametric equations for the line that is normal to the ellipsoid at P.

(@ c= 141,y =144z =1+2f (b) x =1+2, y =1+2,z =1+2

(€) x =241,y =242,z =2+4 () x =142,y =141,z =1+4¢

(8) The line in question 7 intersects the ellipsoid in another point. Find that point.

11 11 17V 11 11 =7 (=1 =117 (-1 =1 =7Y
el Bl — L ay%! — — =
(a)[s’s’s) (b)(ﬁ’i’s] (C)(S’S’SJ @[Swsj




_ (9) Compute the integral by 1aver51ncr the ordel of intaoratmn
1
rff ye cdx dy

o T 5
| g —1 ety -1
(@) e ~1 & . SN e
OF B — @5

o

7(10) Iff (x,3,2 [ -z sin{x -3y )] then computc e at the pomt (0

@-1 ®) 1 ©2

RN (i yE a2y -7, B =2i+2j-% and P (1,-2,1) , then find (D),

.. 13 coogE 4 il 1
(&) — 1) 2l = (d) -~
i P 3 3 3

(12) Evaluate the integral in cylindrical coordinates

Ji-r?

j: jﬂ' [ erdzdrdo.
s T T N
(a) > (b I3 {c) T 1

(13) Find the limit -, o
L . 2xy

im | ————

(; |) (00\[-\' J-.')}} :l

(a) 0 (b) 1 (c) o ) does not exist

w{:q




Use the information in the box to answer guestions 14 ~ 16

The position vector of a particle moving in the space is given by
)= (Zcost)1+(smr)J+t k

(14) Find the velocity at1 =0
(@) i+] i+k (©) 21 (dy —2i

{13) Find the acceleration at =0

@i+] itk (@2 (@) 2

(16) Find the curvature at ¢ =0

{a)2" 2 @1 (@) -,1)-\/5

(17) Find the volume, (use spherical coordinates), of the solid described by
D ={(x,}r,z)lx2 437 +zi<d x £0,y20,z -_‘\;0}

s I 87 2 4
(a) 7 (b) z (v) 3 -~§-

(18) Fmd a local maximum of the function f (x ,y) ¥ on  the curve x Tpxy +yl

()0 (b 1 {c}2 (dy—1

1 | . dw
(INTfw = iy and x =¢f, y =-f, find o r‘atthe point (1, 1).

RO M1 (@2 (d) -2

=3




Question # 2 | L,//
Evaluate the integral ” xy d4 over theregion ¥/

bounded by the curves
xy =lxy =5p=x" fand y = 4;

as in the figure
Use the transformation

y=xy, v=x’

_——L\E f mm;:ﬁ@r Mﬂc’ﬂ{)h

Pu=my, gER =
(Y,
Tl baverss I N
. 9 . ﬂ . i,:l:‘w o
L.

The Jacsbien g ®

Az =
F= |7 k;%:

2

JEE ' \
3 13 <he U~ ?L&M




Question # 3 Q Lf/}

Change the integral to cylindrical coordinate, and then evaluate the integral

i i-!-—::1 (:11-.;1) 2t .
o L Ly oy s




Question # 4 Q EK)

Find the average value of the function f (x, ¥ ) = 2xy over the region R enclosed by the

7 _ cuwes and Imes y=l-x'y=l andx =1
e = ”]ecm,)q,q
o= /Augrﬂﬁ‘e ! "‘.L/ /q‘ Qﬁ?_

, %&4 Region R 91 o

' ol
Z Ve
:j‘:-\-‘)\ -
Vs
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Student Numbert: :
_Imtluctor (Check only, oREeBoL) - - _ -
(B Abdul—hamld Aburrih 0 Aalaa Armitt 0 Shadi Omani
i e /)
g\}’:- -4 Question#1 > /+ /

v 3 Circle the letter that € rrﬂcpeizaés to the best-answer for eachgresiion: -
e _ :

1 in the box to apswer nestions 1 -3 .

y} is a differsntiable Funcrion satisfying ~ 4
f(la\—ml f_,il_a)ﬂ-_, _;,,113) -

(1 Find 2 veat tor that is p;rper-dl ular to the fevel curve 7 (% ,__y) 1 at the point (1.3). -
5% o Ty o N
() 2i+28  BrRZ-1 (c) —i+4i 23

) - e .

: ) _ ‘ . ) - ] ~ i ) '-'\
. Ao E CLOT 2 ° if nt (L3}
B3 _ |
L7,
i . 25

- g
S 4 oI I £ B He =
2 . 3 -
o : -
f/.- l g

(3) Use lincar approxl imation fo estimets the value < of f {1.2 3.0).

o U e - ) - ; -
(2) 2.1 (D04 %@m @1s A _ -
-(4) Find the volume cf the S—C‘ud region ¥, in the first ocmm bozmdcd from abovea by the

plane z =x +3 .20 -:'1 From the sides by the cylinder ox ~*—y =4 and from below by ths

z:"}}.'s;:ﬁ c # 17 - \4":57
{_&ﬁ) - (h)8= {c) 16& (dj Y




Use the information in the box fo spswer guesiions 3—6

Suppose that fhe integral of a function over 2 region R is given in polar ¢ oordmau,g by .
. - rT 'ZC] 7.
_[ Ja JD il g
(5). Convert the integral to Cartesian coordinate -

(&) Eﬁé“-_aLu_até..ﬂm-iniegral,_{iﬂ-pbl-ar or in Cartesian). - o P b

GIE. - @ @ wam ol

Censider the el!zpseh. x2rpteozs?t —Jmnd tin. point P { ] 7 ' ) S

Jt
)- )

\‘Q—

to answer guestions 7—8
{73 Find parametric equations for the line that is normal tc the ellipsold at &

Ghr=l+ty =lerz=le . by x =led p=isdz=le2 = . e

: q :
P17y ﬁilLJT ~ ﬂ?nilk‘ g (1 -1 =7) £
. a\ _-r#_~_’— ) {b‘ l;_ — s " (C\J“ _“:-J - ‘de {_‘—s__._', ,_v ! ‘-_‘
(’[5 5'5J s s SJ SR 5?5) 557 ‘-




~(9) Compute the integral by reversing the otder of integration -
ort ye'd o ] )
d .
.!ii JJ}* ey

o

I =, .
e —1 g—1 .

N
J

YIE "7\—r" z — EF'TF T ( E \
(107 If]j__(x,}.,_..}-_“ dsm(x Jg)_[ Lhencompute s mtilkpﬂ t%\’lj,l)

@-1  ® w2 4 )

SIS Yo oo L ‘____".‘."l,’:__'- - = f .
TRy A E R L2y —¥I, f=2i+2j—k and #{1,—2,1} . Hhen find (D ).

(a2) Evaliiars the mteg,‘ial in cy‘ridrzfa: coordinate

Jo
"?'d_. drd s }

L E s s ~ 7T
(@ i oz &7 .
2 6 8 4 ;
(13) Find tne limnit

. Feoaxy 1

lim S

(=00 x*+2Y7

{a) 0 &l {cien %Etsiﬁ'dc s not ex




Use the ipfarmation in the box {6 answer guesiions 14 —16

The pesitierr vector of a particle moving in the space is given by

-~

- {18) Find a local maximum of the fonction f ( x ,y_‘ =y on the curve

(@) 0 OF {2 (dy—1
e 1 . . OO . .
(I Ifw = ,and x =f, y-=—t,find -~ atthe point {L~1}.
. 2x 4y it )
J'iqh% ’ 1.y 7 ST PR ~3
gpaz— 2 (_D_}l o)< I LS s

F{i = {205 )i+ {sint ) j+¢
{14) Find the velocity et i =0 ’
@i+i Bk @ % (@ -2
(13) Find the acceleration at =0 . .
@i+ @ik @2
(16) Find the carvaturz at =0
.. 1
@7 ORI (351 )~z
{17) Find the volume, {21se spherical cocrdinater), of the solid described by
Dﬂ{{x.y;:)fx"—'—yszzS-’i,x <0, 320,z 504} : '
T = ey 4
@ = ® = @ @ f
2 6 . 3 3




Question ¥ 7 E !Lé’ :
Evaluats the infegral I;i xy dd overtheregion ¥ '

bounded by the cupves -

< . ' 2
xy =l =5y =x ,and y =4x

as inthe figure =
Uss the transformation

u=xy, v=x

(o T s For eandic
Uhe Trans Jorwnsion

b e Y., L t .
B SR TN L L a LA P T i
¢ b '2;«1{ T -
DA A W o
-~ a
¢ P o\
H P Tt B i \\“\J‘,
5 : - ;* T L A
; [ i . N
UV | oy 7
— — 2Y X
e = &

o
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Question 1 (54%). Circle the most correct answer:
1. If a region R in the plane is symmetric about the z-axis and the y-axis, then

[ [ f(z,y) ;dody =2 f [ f(z,y) dzdy, G is the part of K in the first quadnnt

\/@f flz,y) ;dzdy = 4f [ =z, y) dzdy, C’ is the part of R in the fixst gquadrant.
o) [ [ flz,y);dsdy = 4fff (z,y) dxdy, G is the part of R in the first and second quad-
G : .

R
rants.

2. An equation of the line that passes through the point (8, —3) perpendicular to Y = —bi+4j

15 -5 (x43) +9 (¥4 =6
5m—i—4y—28 — 53 —Ho _;_qg.{.IQ_t_D
(c) —4z+5y——17
(d) —5z -+ 4y = 41. El:é =5
= 5
/TheimcsLl z=1t—6, y—J 1z = 3 and Lytx =ty =1t,2=—t B -6 = l:ﬁ
' < ] g = (:2
(a) intersect at a poing s I's 92> : Nolparn HG
<ty gy o6 =

(By are parallel

./@got parallel and do not have intersection point
(d)

none.
-6 k=62 b
4. When reversing the order of mtegration of [ [ dzdy we get
00

5 5
(a} [ [ dyds ’
20
5% f
(b) [ [ dydz
00 %zf\l
ffdydy ST
G iz
% A=
(d) f [dyde J‘ fﬁrﬂ
00
Re o B




5

o % A
§ L ~
(__l_, obxdyd z
ng
) J :
/
g -L s 3= %Lﬂ
e 4z ¢F z
2@ - R -
Pkl &
Gy -3
= =
LJ_% = 46 LY)B'
46 XL =48
= 6




—_—

’}_“iﬁ-‘g_

42 )
5. [ ] flavy) dody-+ | f 5o, 0@ = 3
oI Z2y
o 22z
7 0 -z
. P SP : j f Jetoy) -cbyetX
(6) J [ J(zy) dyds Ly P
2z
O fLrems e
2 4 2’1":
(d) 0ffzf(ﬂ‘,y) dydz a g~
- '\r} /7 @ Ainy L‘ b ‘}_ig\ \\)( "3? L2
o A 8 f f dﬁd — * \ﬁq - }
7 / J Q8 N e
e T ~ s LT
a7 X S Nz —
(2) 7 f ool s 2 PR
49 £ o ( N
" -, 2o / AL ;Q
(c) 196w z _ 4=0% \ '
(d) 98w ar ° '
= /ﬁ@ 49 (7% ) el
< e? e[?eg & a 27" e
fJ f Ty d$£‘kyd2 - d{ciTT E
1 11 9 q %-;.,}i &
288 N e ) |
E:i 432 52 j. Inx | = e - jne
(C) 47 Z}_ = ) 5E .
E 4% Z '
44 g =
@: %‘z 3"25_/’ Inz g—i—“—é‘é q__b){d — L'"?(J
8.1 [ | [ dodydz =3, thena= - ' 8L _ 4 & z |
00D :
a % % %‘6 é“-i— 2 £ LVi_g i
(v) 9 S T bi%_ 3 5 &3
13 [ 4 g" 4 ¢ Lo T z =z
(d) 9 ) ){2&‘ /C” . 302
za* (63) 2 L2
9. The area of the closed : w by the curve:r =3+ 2sind, 0 < 0 < 2w is :
(a 22 Z(j Ia =2 CLS {\3
11m ga” ot
(c) 9m - Q= 3
i 6
(d) 3w -3,;—,261}'1@‘ - X3
Y o= T2 .
orty + 1F — &5 r dpGLg; (2 zsm@ -
= U\ : v / =
2_
LQ\@ P\l fl@-,%am ) L(“’f' “Zsswﬂsm@
I T 11 {4"?%“\ L(q-{-l?_'é;}ﬂ@J_

“2—%@ Vems@ } -




~¢I

S \ . S f@ﬂYc{@a ) )(‘{‘f-—ﬂ’y MQ{}MX‘" y:Jbu
-7 n\]_jd f:,z_f&:%ﬁ.“

“'l.g [iw__;?_-é_._q.r?_

&
(a} &m ‘
a33_27r \‘i \ A J EL flrj(r.c?&cﬂ
E Fo TS ) ©

P (c) o = t-l o8~
d) 2@ y) ~ ‘H*")+ L *‘a) 2
SIS G: o;d_q _égk A “& r )
” 'The line of intersection of the planes = —l— 2y—~22=55r—-2y~2=0 (q )
a) is perpendicular to the vector T = 27 + 4k .7 : ’ 31
( ) 1‘[_#];1 VeCior ‘E_‘ﬁ‘ G(_q) __§ {j_-{__?-‘-'_:_,j) gj—f
(b) is parallel to the vector @ = 2i + dk 3 Z 3
llel to the z-
(C)__l&i‘ pa.ria. e :I) e 2-axis 7B 201 )3)(3 £ @rt__ r3) ot
b t intersect 22! E]
1e planes do not intersec Y Qg > 748 5./
12. The line Lo =14 2{,y = 1 -+ b¢, 2 = 3¢ mests the plane z -+ y—i'—z:2 at the poiut
V= (4 zafﬂzg ,
1,1,0 _ . - AW 2E 5
ﬂ@)ﬁi” 1)0) 1k 3 1+5]—+—3P~_{1 =5-7 -k VA
( N & 2 1 & o R Ak -k
(c) (3,52) L=o I b2~ A =1t
£ - —
@) -1 (I5150) 22 90
£ g | 9y s
#5 Ife®In{z+y) =1, then & at (0,¢) = ¢ (~a- 9)‘#::}Q 50)_},_13&2_* o
d4 _ - F ~uC —at 9k
oL X ‘;—1“ g !
X
\ —f_1
X1 ' s 4 Ty
py) &
14. The line L : 2 =14 2%,y = 1 + 5, z = 3¢ eets the plane © + y + 2 = 2 at the point
D (1,1,0). 1+2F 4 l-bF+3=2 . o i
b} (3,—1,0). - LI e
®) (2,-1,0 24 sl (
(c) (3,52) =

15. [ [ 22 dady =
0y

(a)

1
(c) 1 —cosl
(d) sinl

16. The vector v = ai - bj is parallel to the line bg — ay = —c. This statement is

. < T .

@ True e » ‘afi\i
&M - —
@ False E ~ ! . -1 &
D ‘32}{ !O { - %J‘ R

ab — be VL smx
_ a O(«emu—‘r)




{o 38)




56 .ob¢ 56 lnx.

% 56 ¥ — 56 "

= R




17. If u, v, w are vectors in R®, then (u X v).w = (v x w).u. This statement is o -
‘ ¢ 4 %k
True/ . - E 3 4 9
{b) False C@L o:uf) idk(;?s)—ﬁ b2 oo
-t 495+ 2k
18. Let u, v be nonzero vectors, then a vector that is orthogonal to both v +v and uw — v is
(a) ux (v+v) = o (u&@xk%—\")
Byux{ut+v) = o — - = ° ’ E.
- P i‘-@ﬁBL,+E€d+9—k A= 2L+ \?(_H‘lz
@iﬁxv v vV o—f 4af U= L +d K

none , — 12 gcl-q -,

19. The arca of the triangle whose vertices are' A(—1, -1}, B(3,3),C{(2,1) is
. AR 4C 4y
1 s
o A= 3ceys
L d t ¢ - _ Y
“0s [« 4 / ) g (D tr(pme
D
(d) 4 adl= Y
7

© 20. An equation of the line that passes through (1,1,1) and parallel to the z-axis is
parele Go E-cuers

= y =1, z=

(0) z=ly=1z2=1 o P (0s051) |

33:1:?!:1:2*——14“? » S=11E U:)fﬂu |
(C)I:1+t’y:1?z:1 = %'}"—H',_ =1 = (?-h—_—,;
(Qz=1y=1+tz=1 Qzl

21. An equation of the plane through (2,4, 5) perpendicular to the line z — 6 = E%-i— =Zis
: Y—B5=&
(a) 3z +y+42=34 A= 24k AR
‘ : = 5%f —©

(b) =y + 122 =34 F= U+3t |

- , 3= |
(W Axrdy+z=3 °=(x-2) $34—04Es) qt:é‘d
-- ¢+ Sy +dz =34 =2+ 3Y-12% Yo—lo=0 E

X +3y -14 + 420
22. The point of intersection of the lines Iy : X =,y =33,z = —2—{f and Ly : X=1+sy=

4+5,z=—=1-+51s ?(4'%3‘“{?7:3%

= ~
= : ;
L+ S |
) 3— 3-6 = y-L = ) ‘
{(d) The lines do not infersect. ‘ CEUE = b6
' . +4E = =
et (or13 52
23. The point (2[ 23 Yies on the curve r = 2sin . This statement is >
(a) True 2 @ﬂ\’;%[o T |
F: 1 :
@ ape ')_j— y@ Q_ — "_[}_( -
S R Q\q
—— » X _g (,5 ©
25 \—D‘\l



‘ B

—_—

. The curves v = cogf and 1 = 1 — cos @ intersect in

4 (I

D

|
= o bl @

(a} 1 point {— 256
(b) Z’points V= g0 * &=
3 points b
(d) 4 points
25. Thejcurves r =1 —cosf and r = 1 — cos # have the same graph. T'his statement is
(¢) Talse &= 1 , J/q'\)
~True S= e d/ —
26. The lepgth of the curve r = %eﬂ, 0<f<uwis \H’D
_l?‘
“xfe ) ’
[ 8y 1 /8)2 (g
3 ke + _L i <
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surface z° + y* — 22y — z + 3y — z = —4 at the point (2, —3,18).
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uestion 2 (6%). Find an equation for (a) the tangent plane and (b) for the normal line of the
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Questlon 3( 15%) Find all local maxima, local minima and saddle points of the functlon flz,y) =
e’z cosy. %‘é
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Question 4 (15%). Find the points on the sphere z? +y”+ 2% = 25 where the function f(z,y, z) =
T -+ 2y + 3z has 1ts maximum and minimam values. ‘
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