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Instructions:
e This paper consists of NINE(09) questions in FIVE(05) pages.
e Answer any STX(06) questions only . All guestions carry equal marks.

e Provide answers in separate sheets (answer booldet) which will be given in the examina-
tion.

¢ Show all your workings.

o Answer for each question should cormmence from a new page.

e State any assumptions you required. a

» All the symbols are in standard notation unless they are defined.

e All the relevant statistical tables are attached with this paper.

e« This is a closcd bool test.

s Do not use red color pen.
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L. (a) Show that div(gradr™) = n{n+ 1}r"72, where r = /22 + 3% - 22. Hence show that
1
% (—) = 0.
.

(b) Find the value of f 1(( ((F. )dA, using the Gauss Divergence Theorem over the entive

(Marks 35)

surface of the 1951011 above the wy-plane bounded by the cone 2% = 22 + 32 and the
plane z = 4, if F=dazi+ ryz2f 4 3zk.
(Marks 65)

2. (a) Find the value of the surface integral of the function flx.y) = vy — =, throughout
the area enclosed hy the curves ¥y — 2 = 2,y + 3 = 2 and = axis.
(Marks 65)

(b) Find the volume of the cylinder 2 +14° = 2z, enclosed between the planes z = 1 for
z = (.
(Marks 35)

3. (a) By the Grecn’s Theorem area A of the region bounded by a closed curve € is given
by,
1 r
- j{ (xdy — ydx)
2 o
- Hence find the arca of the region in the first quadrant bounded by the curves,
i ¥
y=uo,y = and y == -
z 4
(Marks 55)
(b} Veuify the Stoke's Theorem for /@ = (2 + y)et 2z - 2)7+ (y 4 2)k for the surface
ol a angular lamina with vertices (2,0,0),(0,3,0) and (0,0, 6).
(Marks 65)
4. (a) i Define an imotational veetor field. )
{(Marks 10)
. Write down any two propertics of an irrotational vector field.
(Marks 10)

b}y Consider the veetor field I (2ay + 22V + 22§+ 2axk
J
1. Show that the vector fiold F with domain B is an frotational vector,

(Marks 20}
. Find acsealar potential fonetion ¢ such that £ = grade. {(AMarks 30)
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5.

7.

(c)

(a)

(b)

(b)

Evaluate 55(:3:1:205:5 + 92dy using Green’s Theorem(in plane), where ¢ is the bound-

ary of the closed region bounded by y = 1 and z = ./y incounter clockwisc
direction. { Marks 30)
Find the Laurent serics expansion for f{z) == — i around 27.

z

(Marks 30)

Z

Find the Machaurin series expansion for the complex valued function f(z) = ¢*.
(Marks 30)

1 1
Show that the image of the haft plan A = {z : Re(z) > &} under mapping w = —
z

is the closed disk D = {w: |w— 2} <2} -
(Marks 40)

Suppose that there is a rotation of the coordinate systerm OXY Z through the axis
(% by the angle % anti-clockwise direction. Consider the vector A=3i+j51k
which s in rotated coordinate system, where 7, § and k are the unit vectors with
respect to the OX', OY" and OZ respectively. Then find the vector A with respect
to the initial coordinate systeni.

(Marks 25)

_The .components of .the moment. of inertia tensor of an object with respect to.a

system of coordinates is given by,

g8 -3 -3
Ty;=1-3 8 =3
-3 -3 8

i. Find the Eigen values and Eigen vectors of the tensor T5;.
(Marks 30)
i, Find the principal components of the tensor 7.
(Marks 15)
iif. Verify the result in the above part (b} ii, by using the Transformation Law of
tengors,

{Marks 30}

(2} Use the method of separation of variables Lo solve the following partial differential

equrabion,
Py -
e du

ar? ar
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Given that v = sin7z + sin87z — sin 20wz, when £ — oo, and ©w = 0 at = = 0 and
=1

(Marks 50)

(b) Using the Fourier Transform, solve the partial differential cquation given by,

Ju 4(')21.5 for 0 < 4 < (>0
— =4—  for T < 00,
ot D P ’

for the given conditions,

o u(z,0)=0 forz>0
Ju

] %(O,t) = -2

o u(x,t) is unbounded
(Marks 50)
8. The lifetime of four brands of Flashlight batteries are to be compared by testing each

vrand in a sample of five flash lights batterics. The lifetimes of the each batteries to the

nearest hour are as follows .

Brand A | Brand B | Brand C | Brand D
42 28 24 20
30 30 36 32
39 31 28 38
28 32 28 28
29 27 33 25

Let a group of customers claims that there appesr o be a dilference in mean lifetime
among the four brands of balteries.
{a) Identify the factor variable and dependent variable. (Marks 10)

(b} State the null and alternative hypothesises associated with the custoruers elajm.
(Marks 10)

(c) Test the hypothesises about the customers claim at 5% significant level using ANOVA

table and interprete the findings. (Marks 70}
(d) Stale the assumptions you made for this test. (Marks 10}

9. A firm produces three products. These products are proceeded on three differont nia-
chines. The time required to manulacture one unils of cach of tlnee product and the

manufacurering capacity of three machines are given in following table.
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Machine Time per unit(Hours) Machine Capacity |
‘ Product 1 | Product 2 | Product 3 | (Hours per week)
M1 4 1 1 ) 20
M2 | 2 3 T 60

The profit per mnit for product 1, product 2 and product 3 are Rs.30/ =, Rs.20/ = and
Rs.10/ = respectively. It is assummed tlat all the products produced are consummed in

the market.

(a) Identify the decision variables. (Marks 10)

(b) Formnulate a mathematical model{ Lincar Programming Model) to estmate the pro-
duction structure which will maximize weekiy profit.
(Marks 25)

(¢) Convert the lincar programming problem in part (b) to standard form of the linear
programming model. (Marks 15)
{d) Wrte down the basic solution of the initial tabular of the simplex method which use

to solve the linear programming problem in part (c}. (Marks 10)

© (¢} Solve the linear programming problém in part (¢ using simplex mcthod.
g g 1
(Marks 40)

End.

Copyright Reserved.
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& Distribution: Criticsd Yalues of F (P significance level )
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