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This paper consists of two scctions, A and B. Answer ALL the questions in Section A and TWO
questions from Scction B. Section A will be collected after the first 40 minutes.

SECTION A

Answer all the questions in this Section.

For items 1 to 20, each stem is followed by four options lettercd A - D. Read each statement
carefully and circle the letter that bears the correct or best option.

1. Find the domain of the function f(x,y) = yIn(x - 1).

A {(x,y):x > 1)
B. ((x,y):x <1}
C. ((x,y):x21}
D. {(x,y):x <1}

2. Evaluate . J)iﬂo,o)ﬁ along the path y = x.

Does not exist

A.
B}
C.
D.

Wi NI g

3. Determine the set of points at which the function f(x,y) = 2—:}_’_1? is continuous?
A\ ((ny) € R%: (x,y) # (=1,~1))

B {(xy) € R: (xy) # (1,1))

C. {(x,y) € R:(x,y) # (£1,£1))

). ((x,y) € R?: (x,y) # (1,~1))

~

—_
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4. Suppose that £(2,1) = 4. If f(x, y) is continuous, find (ng_r‘rb'” f(xy)-

A, Does not exist
B. 2

C.3
D. 4
5. IF f(x.y) = —cos(2xy), find fe(x,¥).

2x sin(2xy)
2y sin(2xy)
-2y sin(2xy)
. —2xsin(2xy)

oow>

6. 1f f(xy) = e In(4y), find fs.

A. xe® In(4y) +y~!
B. ye? In(4y) +y*
C. ye*¥In(4y)

D. y?

7. Find the second partial derivative fzy of f(x,¥) = x6 - y’x,
_3yz

6x5 —y*

6x5 — 6xy

. 30x*—3y?

vowy

g Ifz=f(xy)= ye**, find the differential dz.
A. ydx +e**¢dy
B. xe**6dx +e**edy
C. ye**tdx + e**edy
D. eXt6dx +ye***dy
9. Find the chain rule for g—:- ifz = f(x,y) with x = g(s,t)and y = h(s,t).
o7 _dzds 0225
A. 55T axay "'aydr
gz _ 0z0x azdy
B. 5; % 3z0s  dy0s
gz _ 9z0% az9y
C, 5 E;at dy ot
D
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N ay .
10. Find = ifx2 492 = x,

i |
y

D
2x-1

(-\ _’

e

D _2x+2y

Y ax=1

11, Evaluate the double integral JI; ydA, where R = {(t,y:0s x=21=5y <2}
Al
B. 2
C. 3
D. 4

12, Evaluate ff) 2dA,where D ={(x,y):0sxs1x*<Sy<1 +22).
A0

[ S ]

B.
C.
D.

B =N

13, Evalvate [f, 5dA, where D ={(x,):0Sy=<1 0sx< y4}.
A S

SHoN-
—_ N W

14,1 f(x,) = 2, evaluate [f, f(x,y)dA, where R ={(r,0) : 1< 1 < 2,0 < 6 < 2n).

AT

B. 3r
C. 6
D. 10

15, Express |, ) i degs J/x2 + y? dy dx in polar coordinates.

A [ R0 r2dr do
B [ rdr do
C. [ firtdrdo

D, 2 rtdr do
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16, Express J[], 20V, where B = ((ny, 200 S ¥ 2,0 Sy ¥, 0 Sz St +ymatom
that can be cvaluated, :

14t g2

AL S, _[:zzdxdydz
3 Lxtayl

B. f, I:f: Y 22z dx dy
2 x4yt oxt

C. f, .f: i f: z%dy dz dx

2 x? 24492
D. [y fo :” z2dz dy dx

17.Let E = {(r,0,2): 00 <m0<r<2,152<2+r7) and f(x,y,2) = 1. Express
[l f(x,,2)dV incylindrical coordinates.

A T[22 v dz dr d6
B. [*J2[2*" 1dz dr do
c j'f"z r2dz dr d@
D. _[:J’:f:"lrdz dg dr

18. If E is a spherical wedge given by E={(p0.$):0sps3,0= 6 <3m,0< ¢ < 2n),

| express [ffy (®* + y? +z?)dV inspherical coordinates.

LGt dpdo
B. f:"f:" f: p*sing dp df d¢
C. ;:“ f:" [ psing dpd® d¢
D. ;" Jy" Jysin® dp 404

19 Let f(x.¥) = 4x2 + 4yt —24x — 16y + 7. Find the critical point of f.

A (-2, 3)
B. (2,-3)
c. (1,1)
D. 3.2
guppose that f is continuous on a disk with center (a,b), such that fe(a,b) =0 and f,(a,0) = 0.
20. SupP then which of the following is truc about f(a, b)?

if D(a,b) >0 and fux (0, 0) > O
| A, local maximum.

| @3, Jocal minimum.

c. saddle.

D. absolute maximum.
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SECTIONB

Answer any TWO questions from this section.

a. Evaluate lim 2222 [10 marks]
(xy)=(0,0) 3x7+y?

b. Show that the function

3x%y
feoy) = {;2__*'__},-2' if (x,)#(0,0)
0, if (xy)=1(0,0)
is continuous at (0, 0). (10 marks]
2.
a. If f(x,y) = xIn(x? +y?), find fe(x,y) and f;(x,y). [10 marks]
b. Evaluate the double integral [f, cos(x + 2y) dA, where
n
R={yy0sxsm0Sysy T
Pagaiof2
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3
= (0,0):

g, Y0)
U (IOmarks]

a. Compute the second order Tayloe formula for f(x,y) = X cosy about

b. £ fxy,2) =1 evaluate [If; fix,y.2)dV, where 10 marks|
F=((y2)-15xs1,33 2540y £6-2) L

4 s
y) = *

a. Find the local maximum and minimum values and saddle points of f

4xy + 1.
(12 marks]

(x’+y‘+=’)3”dv where E is a spherical wedge is given by

b, Evaluate [[f; ¢

(P.9.¢)=05p51.0$952m0s¢5n}.

E={ (8 marks)
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