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Instructions:
¢ This paper consists of TWO(02) Parts: PART A and PART B.
¢ PART A is Compulsory and consists with TEN(10) short answered questions.

— Provide short answers in given space.

— Do not need to show any workings.
o PART B consists with SEVEN(07) questions.

— Answer any five {05) questions only . All questions carry equal marks.

— Provide answers in separate sheets (answer booklet) which will be given in the

examination.
— Show all your workings.
— Answer for cach question should commence from a new page.

— Stale any assumptions yon required.

o Number of pages in the paper is Scven (07}.

All the symbols are in standard notation unless they are defined.
o All the relevant statistical tables are attached with this paper.

e This is a closed book test.

Attach the Part A to the Answer script of the Part B.

Do not use red color per.
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PART A

Provide short answers in the given space. Do not nced to show any workings.

Please attach this part to your answer script.

o0 5ni

1. Deterrnine whether the complex series » ﬁ Is convergent.
n—=1 7 —
ANSWELT i PR OU SO U URURIUSIU SRRSO R
...................................................................................................................... (Marks 1)
. : . 1 .
2. The Maclaurin expansion of the complex valued function f(z) = W s,
‘ — 3z
ATIBWELT Lot e (Marks 1)
3. Find the singular point/s of the complex valued function f(z) = © ~ 2 with their order
of sigulrity.
ATIBWEE T« e e {Marks 1)
' 2
4. Let f: % — R be the function defined as f {w.y) = (z—y"f) for z # 4:1.Then Vf is
22—
equal to
ANBWEIT Lo i e (Marks 1)

. The circulation of the veclor field ¥ — 224 — 2y7, along the closed curve

7 =2cos0i+2sin67 , where 0 < 4 < 27 is,
ANSWELT Looiiteeee (Marks 1)

. - r r - T . . .
6. Let the coordinate system QXY Z rotate about the OZ axis by angle m the clockwise
direction. Then the transformaltion tensor is,
ANEWETT (Marks 1)
_ P
7. Find the Fourier sine transform of the function f{x) = — where 2 # 0.
i

A IS CL. oo e (Marks 1)
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8. Find the points of feasible solutions that graphically represent the constraints in following
figure,
\\ {0, 9)
{0,8) ¥
6..
4
N 40x + 50y = 400 )
3 (9.0) 10,0}
S o % 2 ' PN !
AATISTEL . oo e ees e et {Marks 1)

-9, In-a Linear programming Problem- if the objective function Z = ax =+ by has the same

maximum value on two corner points of the feasible region, then every point on the line

sepment joining these two points give the same,

A TLSWETT oo eees et ea e (Marks 1}

10.

“onsider the following summary ANOVA table for a between subjects experiment with

25 total subjects. What can we conclude about the experiment at 5% significant level?

r

SS | DF | MSS
Between | - 4 -
Within - 20 5
Total 120 -

A TIEET S oo e e e

(Marks 1)
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PART I3
Show that div(gradr™) = n(n+ 1)r" 2, where r = y/2? + y? + z°. Hence show that

(i)

Find the value of || ((F-1)dA, using the Gauss Divergence Theorem over the entire
5

(Marks 6)

surface of the region above the zy-plane bounded by the cone 2% = 1% + y? and the
plane z = 4. if F = dxzi+ xyz’j + 3zk.
(Marks 12)

By the Creen’s Theorem arca A of the region bounded by a closed curve C is given
by,

o
3 § oty —ya)
2 Je

Hence find the area of the region in the first guadrant bounded by the curves,

1 T
y=mx,y=—and y = 4
@ 4

{Marks 0}

Verify the Stoke’s Theoram for Fe=(z+y)i+ Qe 2)j+y+ z)k for the surface

of a triangular lamina with vertices (2, 0,0), (0,3,0) and (0,0,6).

(Marks 12)

Find the Laurent series expansion for F(z) = 2 around 2z.
22

{Marks 5)
Use the Residue Theorem fo evaiuate the following intergation.
r 1 .
fZ‘.'T N 7(_]9
O 17+ 8sind
(Marks 7)
Show that the image of the haft plan A - {z 1 Re(z) >
is the closed disk D = {w:w — 2| < 2}.

¥ under mapping w =

v | —

W |

(Marks §)

Suppose that there is a volation of the coordinate system QXY Z through the axis
0Z by the angle % anti-clockwise direction. Consider the vector A = V3i 4 5+ k
wlich 1s in rotated coordinate system, where 4, 7 and & are the unit vectors with
respect Lo the OX7 OV and OZ' respectively. Then find the vector A with respect
Lo the initial coordinate system.

(Marks 1)
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{b)

1.

Determine the mass moment of inertia of a rectangular prism of homogencous mate-
rial of density p and side lengths a, b, and ¢ about one corner. Select the coordinale
system so that ifs origin is at one corner and let a, b, and ¢ represent the distances
along the X,V Zaxes, respectively. Construct the symmetric matrix of tensor com-

ponents referred to this coordinate system, where the components are given hy,

Iy = /(Y2+22)pdu, I /(X2+Z2}pdv 133:/(X2+Y2)pdv

[12—/(X}’)pd'u, fog =~ /(YZ)pd'u flng(XZ)pdfu

It & = b = c¢,"then find the symmetric matrix of tensor components derived in the
above. Hence find the,

i. Eigen valucs and eigen vectors of the matrix of {ensor components.
(Marks 6)
ii. Maftrix of tensor components refarred to the principal axes.
(Marks 2)
ii. Verify the resuit in the above part (b}, by using the Transformation Law of
tensors.
(Marks 0}

Use the method of separation of variables to solve the following parial differential
equation,
Pu o Ou
dz* ot
Given that « = sin7z 4+ sin8xzx — sin 207z, when ¢t — oo, and v = § at = == 0 and
z =1
(Marks 9)

Using the Fourier Transform, solve the partial differential equation given by,

Ju _ 3

7)7—7'5 for 0 <z < oo, t>0
(08 gx

for the given conditions,

e u(r,0) =0 forz>10
Ju
Ju

e u(x, i) is unbounded

(0,1) = —2

(Marks 9)

5
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nearcst hour are as follows .

Brand A | Brand B | Brand C | Brand D
42 28 24 20
30 36 306 32
39 31 28 38
28 32 28 28
29 27 33 25

among, the four brands of batterics.

table and interprete the findings.

. {d) State the assumptions you made for this.test.

(a) Identify the factor variable and dependent variable.

manufacurering capacity of three machines are given in following table.

6. The lifetime of four brands of Flashlight batteries arc to be compared by testing each

prand in a sample of five flagh lights batteries. The lifetimes of the each batteries to the

Let a group of customers claims that there appear to be a difference in mean lifetime

(Marks 2)

(b) State the null and alternative hypothesises associated with the customers claim.

{Marks 2}

(¢} Test the hypothesises about the customers claim at 5% significant level using ANOVA

(Marks 12)
- (Marks 2)

7. A firm produces threc products. These products arc proceeded on three different ma-

chines. The time required to manufacture one units of each of three product and the

. Time per unit{Hours Machine Capacit
Machine Product 1 Prodnotg Proc%nct 3| (Hours per Eiveelg
M1 1 1 1 ) 30
M2 2 3 1 GO
M3 1 9 3 40 |

the market.

(a} Identify the decision variables.

duction structure which will waximize weekly profit.

The profit per unit for product 1, product 2 and product 3 are Rs.30/ =, Rs.20/ = and

Rs.10/ = respectively. It is assummed that all the products produced are conaummmned in

(Marks 2)

(1)) Formulate a mathematical model( Lincar Prograimiming Model) to estmale the pro-

(Marks 5 )

Page 6 of 7




(¢) Convert the linear programming problem in part {b) to standard form of the linear

programming model. (Marks 8)

(d) Wrte down the basic solution of the initial tabular of $he simplex method which use

to solve the linear programming problem in part (). (Muarks 2)

(e) Solve the linear programming problem in part (c) using simplex method.

{Marks 6)

Fnd.
Copyright Reserved.
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