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Instruction for candidates: This paper consists two parts.

Part I: This part is compulsory. Answer ALL the multiple-choice questions.
Show all your work in the provided space to get full marks. Circle Yyour an-
swer.

Part 1I: Three (03) questions should be attempted from the Part II. Use the given
booklet to answer the questions.

The use of calculator, formula sheet and/or any other electronic device is not
allowed.

Student NUMDETr: ..vvvvieieiiieii i,

Part T

[20 marks for each correct answer — Total for Part T is 200 marks]|

1
. The domain of the function f(z,y) = —+ Vy +4 -z + 1 is
7
(@) z#0,y>—d,2>-1 (b) z#£0,y# —4d,x# -1

() y>-dz>-1 (d) y+4=0,z #4540
(e) z#0,y#4

Continued...



2. Let @ = arccos(3/5). Find the directional derivative Dif(z.y) of f(z,y) = z? — zy + 3y in

the direction of @ = (cos8)i + (sinf)j.
2x + dy 2y
() —

3 5

@ 0 » T @9 e (@

3. Convert the point (8, 7/3,7/6) from spherical coordinates to cylindrical coordinates.

1 1 T
l = —4 — : 4, — 43
o (3-43) © (1343)

'2

@ (25v) @ (2528)

Continued ...



4. Find the equation of the plane tangent to the surface 2? + y? + 22 = 14 at the point
(2,1,3).

) 224+y+32—14=0
b) 22 +y+322—14=0
) 2z —2)+(y—1)+3(z—3)—14=0
d) 2x(x—1)+2y(ly—1)+22(z—-3)=0
) 20z —2)+(y—1)+3(z-3)+14=0

5. A critical point of f is a point (a,b) in the domain of f if

(a) both a—(a, b) = 0 and ——(a,b) = 0 or at least one of the partial derivatives does not exit.
i

dy
0 a
(b) both 52(&, b) =0 and é'?]:(a, B)={L
c) one of the partial derivatives does not exit.

( 7 d
(
(d) both a—i(a, b) # 0 and a—i(a, b) # 0 or at least one of the partial derivatives does not exit.
) !

(e) None of the above.

Continued...



6. Find the relative extrema of f(z,y) =z* +y* — 2y —x — 2.

(32)  ® ©o

© (349 @ oo o (53

7. Set up the double integral in polar coordinates (Do not compute it!) for finding the area
of the region defined by

(@)

()

f=w/4 =],
/ / drdt
JO=—m/4 Jr=0

=x/4 r=2cos f
rdrdf
O=—m/4d Jr=0

D —a < ,t,t <
(z—-1)?+9y* <1

=m/2 r=cosf
(b) / / rdrdf
JO=—-7[2 Jr=0
= /4 r=2cosf
(d) / drdd
0 7 .

O=m/2 pr=2cos¥
(€) / / rdrdf
9=—n/2 Jr=0

Continued...



8. Reverse the order of the following integral

3 )
/ f [, y)dady.
0 Jy?

(a) f:.[uﬁf(n:.y)dmy 0 ] ]Oﬁf(m,y)dydx (©) [‘f ]ng(z:-y)dydw
@ [ 9 / ff(J)fﬂ © / f / " o,

9. Find the volume V' under the plane z = 8z + 6y over the region R = [0, 1] x [0,2].

(a) 1—‘/; (b) 0 (¢) 20 (4 1 (e) 1?
Continued...
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10. Evaluate / / sin(z + y)ddy
Jo

0

(a) 2 (b) 100 (¢) O

‘nd of Part I ...
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ii.

Final Exam - PMAT 27583 - Part 11
Answer only 3 questions.

Identify and sketch the level curves (contours) for the function

—z 4+ 2%+ 4z =0.

Find the following limits, if they exist.
zy . !

1. lim . SN %
(sy)—0,0) z2 + y?

lim —
(wa)—(0,0) x>+ y?

Define the continuity of the two variable function at the point (a, b).

A function f(z,y) is defined by

I2y2
S ={Fry g V700

0 (z,y) = (0,0).

Discuss the continuity of f(z,y) at the point (0,0).

Find ' of the given implicit defined function
Y P

sin(2*y*) + y
Determine whether the function

is solution of the Laplace’s equation z, + 2y, = 0.

(10 Marks]

[40 M arks]

[10 Marks]

[40 Marks]

[20 Marks]

[20 Marks]

Compute the slope of the tangent plane to the graph of f(z,y) = tan'l(i) at the given point

Py(1,+/3) in the direction parallel to
1. the xz—plane ii. the yz—plane.

[20 Marks]



(d)

ii.

ii.

il.

il.

A certain country’s production in the early years following World War 11 is described by the
function

f ) = 30273113

when z units of labor and y units of capital were used.
The first partial derivative f, , f, is called the marginal productivity of labor and marginal
productivity of capital respectively. Compute f, and f,.

(20 Marks]
Find the marginal productivity of labor and the marginal productivity of capital when the
amount expended on labor and capital was 125 units and the 27 units, respectively.

[20 Marks]
Consider the function

flz,u)=2° — 3z — 9% +4y.

. Find the relative extrema of f.

(30 Marks]
Determine whether the function has a relative minimum, maximum or saddle point at cach
critical point.

[40 Marks]

By using method of Lagrange multipliers, find the relative minimum of the function
Sz, y) = 22% + 37

subject to the constraint z +y = 1. [30 Marks]

. Sketch the polar rectangular region

R={(rd)l<r<3.0<8<nr}.

(10 Marks|
Evaluate the integral [[3zdA over the region R defined in part i.
R

(20 Marks]

Consider |
1 22
/ / dy da
0 J—x?
evaluate the integral. [10 Marks]
Re do part i by changing the order of the integral. [20 Marks]



(¢) Evaluate the following integral

3 pvO—x2
I = / / ady dx
Jo Jo

[40 Marks|

9






