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REMARKS FOR INSTRUCTORS

1) For the MCQ: this is the master key so all (a) are solutions
to the corresponding exercises EXCEPT

Exercise #2 solution is —7 that is (b) in master key (not )

Exercise # 3

whose solution should be 10 or 6, which is not included in the
5 choices given and so is discarded. Every student will

be given full mark for that exercise.

2) Exercise 11 on Lagrange multiplier there was a missprint
z instead of 2 which led to little computational problem but the
problem is workable and the solution is given.

3) Exercise 13 we consider 0 < 0 < 7 otherwise there will be two
integrals to evaluate.
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PART I: MCQ

1. (7pts) The area enclosed by the ellipse f‘—z + g—z =1 where A, B > 0 is
TAB

PART I: MCQ (cont’)

1

2.(7pts) The slope of the tangent line to the polar curve r = at § = 7

>



PART I: MCQ (cont’)

3.(7pts) If a sphere with center at O(3, 8, 1) passes through P(4, 3, —1)and
Q(8,Y,0), then Y is equal to

PART I: MCQ (cont’)

4. (7pts) The angle between the vectors u =< 3,4,—1 > and v =<
2,-1,-3>1is

a) cos™
b) cos™?

@) cos (i
() cos™t (
(c) cos™ (
(@) cos™ (
) cos”!

>_A

d) cos™!

H

e) cos™



PART I: MCQ (cont’)

5. (7pts) The volume of the parallelepipede determined by the three
vectors u =< 3,2,1 >, v =<1,1,2 > and w =< 1,3,3 > is

PART I: MCQ (cont’)

6. (7pts) An equation of the plane through (—1, —2,3) and perpendicular
to both the planes v — 3y + 2z =7 and 20 — 2y — 2 = —3 is

(a) T +5y+42+5=0

(b) T +5y+32+8=0

(c)bx+Ty+42+7=0

(d) bz +Ty+32+10=0
() dr+3y+T72—11=0



PART I: MCQ (cont’)

7. (7pts) The distance of the point P(4, 1, —3) to the plane that passes
through the points A(1,1,—1), B(—2,0,1) and C(0, 1, 3) is

(&) 7
(b) 75
(c) &y
(d) 7=
(©) 755

PART I: MCQ (cont’)

8 . (7pts) Let
2

Ty
T,Y) = —F——
flay) = /2
then limxﬂg f(z,y) does not exist since
y—)

(a) lim,_ f(z,y) along the curve y = ax?® depends on «

(b) lim, o f(z,y) along the curve y = ax? is independent of «
(c) lim,_o f(z,y) along the curve y = z? is equal to 5

(d) lim, o f(x,y) along the curve y = 0 is equal to 0

(e) lim, o f(z,y) along the curve x = 0 is equal to 0.



PART I: MCQ (cont’)

9.(7pts) If z = f(7) where [ is a differentiable function, then % 4 g—z is
equal to

(a) % ””f’(

PART I: MCQ

10. (7pts) The linearization L(z,y, z) of f(z,y.2) = xyz* + y?z + 2z at
the point (1,0,1) is
(a) L(z,y,2) = 2z +y

(b) L(z,y,2) =2 +y — 2
(¢) L(z,y,2) =x+y+22+1
(d) L(z,y,2) =2x 4+ 2+ 2+ 2
(e) L(x,y,2)=z+y+=z



PART II: Written

11. (14pts) Find the minimum and maximum of f(x,y, z) = —z+2y+22
subject to the constraints

g(x.y,2) =2’ +y* =2 =0
hMz,y,z) =y+22—1=0

Let F = f — Ag — ph then VF = 0 gives the system
or OF OF oF OF

%_0’@:075207520’%:0’
that is
af B dg oh
or Aaﬂ“ax
af B dg oh
oy A8y+uay
af B dg oh
PP A82+'M02
g =0
h =0
hence,
-1 = 2M\x
2 = 20 y+p
2 = =A+2u

from which we get

-1
)
_ 2o
Y7 Tan
A= 2u—2
Replacing A in terms of p in & and y we get
-1
r = —
A(p—1)
2—p

S TPy



From the constraints equations we have
y+20"+y’) =1

giving,

2 — 1 2 — p)?
Ky T D B
A(p—1) 16(u—1)*  16(p —1)?
Reducing to the same denominator and simplifying, we get

9> —18u+7=0
whose solutions are

= %(3 —V/2) and i, = %(3—1— V2).

Hence,
22 22
Alz__\/_and)gz_\/_
3 3
and
3v2 3v2
7y = — and 19 = ——
8 8
1 1
Yy = —§(2 +3v/2) and 1, = g(—Q +3v2)
1 1
a = 1510+ 3v2) and z, = 1—6(10 —3v2)

Evaluation of f at the points M (z1,y1, 21) and Ma(xa, ya, 22) gives fi ~
—0.31 and f; ~ 1.81 which turn out to be the minimum of f and the maxi-
mum of f respectively.



PART II: Written (cont’)

8 2
1 :/ / e’ dxdy
0 y1/3

Since we cannot perform the inner integration, and the integrand is con-
tinuous, we shall reverse the order of integrations.

we have,
2 23
1 = / / ez4dyda:
o Jo
2 x3
4
= / e’ / dydx
0 0
2 4
= / e” 2ddx
0

12. (14pts) Evaluate



PART II: Written (cont’)

13. (14pts) Integrate the function f(x,y) = xy over the region bounded
by the four-leaved rose r = cos 26 in the first quadrant (0 <6 < 7).

Note: HERE WE SHALL CONSIDER 0 < ¢ < 7JOTHERWISE THERE
WILL BE TWO INTEGRALS TO EVALUATE

% cos 20
I = / / r cos Or sin Ordrdf
0 o

z T’4 cos 20
= / [—] cos 0 sin 8d0
0 4

r=0

= 1/ cos? 26 sin 20d#
8 Jo

1cos®207]%
Sl 8 10 |, ,
1

80



PART II: Written (cont’)

14.(14pts) Integrate the function f(z,y,z) = 6xy over the solid E that
lies under the plane z = 1 + x + y and above the region in the xy-plane
bounded by the curves y = z2 ,y=0and z = 1.

A simple sketch of the curve y = /x will show that our integral can be

written as
1 pvz pldzty
I = // / 6zy - dz - dy - dx
0o Jo 0

Lz
= / / 62y(1 + x4+ y)dy - dx
0 Jo

L =
= / / (62y + 62y + 6xy*)dy - d
o Jo
1
= / (322 + 32° + 22°/?)du
0

3 4 _
= (*+ Zx4 + ?x”?)i;é

= 1+3+4
N 4 7
65

28



PART II: Written (cont’)

15. (14pts) In the spherical coordinate system, find the volume of the
solid that lies above the cone ¢ = % and below the sphere p = 4 cos ¢.

The solide lies in

E=1{(p6,0) }0< p<4dcoss,0<¢ <~ 0<0<2r

3
Vo= / / /E dv
_ / ” / ” / 2 in ddpdado
_ / - / —Cos 3 b sin dddo

12
= % cos® ¢ sin ¢do
0

B 1287r[ cos‘%b]g
0

Thus,

3 4

_128r . 1
12 16

= 107



