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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions:
There are EIGHT questions divided in TWO SECTIONS
Candidate must attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, any THREE are to be
attempted choosing at least ONE question from one section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must
be stated clearly on the cover of this Question — cum — Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the authorized
one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless and otherwise indicated, symbols and notations carry their usual standard meaning.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question — cum — Answer Booklet must be clearly struck off.

Scan the Answer sheet to pdf and email to SuccessClap@gmail.com
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Section A AN

1(a) The function f () has a double pole at z = 0 with residue 2, a simple poleat =1 AN
with residue 2, is analytic at all other finite points of the plane and is bounded as | C ’,.. h

\ZlI= e 1ff(2)=5andf(-1)= 2, find f (2). (10) W
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1(b)  LetNbe a normal subgroup of G. Show that G/N is abelian iff

xyx'y'€ N forall x,y € G.
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{
) A Pc:’uon Wants to decide the constituents of a diet which wil fulfll hi> c-’rar:?cholce » .
require '
quirements of proteins, fata and carbohydrate ids per unit of these foods are

to be made from four different types of foods. The yie

given in table W
T | Cost pe
Food type Yield per unit

& Proteins Fats Carbohydrates 35 -
1 3 2 6 T
2 4 2 - 4 38 .
3 8 7 7 85 e
A 6 5 4 _ -
Minimum 800 200 700
_requirements : ;

E Formulate linear programming model for the problem. (10) ’
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1(d) Prove that of all rectangular parallelepiped of the same volume, the cube has the
least surface. (10)
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(€) Test for convergence the integral & &l& i
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2(a) I f(x y)=x2tan” (y/x) - y*tan’ (x/y), whenx = 0,y = 0 and f (x, y) = 0, otherwise;
show that (0, 0) = (0, 0). —(10)
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2(b)  Find the nature and location of the singularities of the function

f(2) =—2

z(eT-1)

Prove that f (z) can be expanded in the form

1 1

2 .\ 24
z2 21+ao+ﬂzz + AQZ" + oo,

Where 0 <| z |< 27 and find the values of ag and a,.
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2(c) Maximize Z = 5x) = 2x2 + 3Xs,

Subject to 2x; + 2x2 = Xa = 2,

R RO, conaleount 994295~ Mg =St A= 2
X2+ 3% < 5, 2% - A%, +S2 = 3
X1, X2, X3 2 0. Ao 4 22g 4+ 82 = 5 (20)
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J & 5/
'I & ) /4
‘ 4(@)  1fGis a group of order 35, show that it cannot have two subgroups of £ o7
order 7. (10) \
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4(b)  Test for convergence the following series:
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4(c)  If a function f is continuous in [0, 1],

} show that lim fo1 1'_:{1(::, dx = gf(O) (20)
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Section B

5(a)  Arod of length 2a, Is suspended by a string of length |, attached to one end, if the
string and rod revolve about the vertical with uniform angular velocity, and their

inclination to the vertical @ and ¢ respectively, show that
_ﬂ (4 tan0-3 tang) sin
a  (tang-=tan0)sing

(10)
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5(b)  Atwo - dimensional flow field is given by \ = xy.
(i) Show that the flow is irrotational.

(i) Find the velocity potential.

(iii) Verify that y and ¢ satisfy the Laplace equation.

(iv) Find the streamlines and potential lines.
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5(c)

(i) Suggest a valye ¢ 50 that the iteration formula x = %+ C
good rate. Given that x = v3 is a root.
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/ 5(d) The moment of inertia about its axis of 2 solid rubber type of mass M and circular
cross section of radius a is (M/4) (467 + 33%) where b is the radius of the curve. If the

tyre be hollow and of small uniform thickness, Show that the corresponding resuit is
(M/2) (207 + 32). (10)
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S(8)  Find the surface w

Z= ny (XZ
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Ma)  Solve by Charpit's method the partial differential equation
PAX (= 1)+ 2 paxy + Py (v = 1) = 2 pxz = 2qyz + 2= 0, (10)
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8(b) A uniform bar of length 2| and mass M is suspended from one end by a spring. The
spring Is constrained to move in vertical direction and the bar is constrained to rotate
In a horizontal plane. If k is the force constant of the spring, construct the
Hamiltonian of the system and obtain the equation of motion.

-x

(20)
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8(c) (i) Express F=A+BCassum of minterrn duct of maxterm-
V7i 0

(il) Express the Boolean function F = XY +XZin Pr

o form.
(iii) Convert the given expression In M@

f(A,B,C) = (A+B) (B+C)(A+C)
(iv) Convert the given expression in standard SOP form.
f(A,B,C) = AC + AB +BC
(v) If f(A, B, C) = (A' + B) (B' + C), find standard SOP and Standard POS. (20)

F=A+Be
i |
minlwny £ = @) (B+ay e ¢'y 4+ B ¢ CAFA)
| )
= A(Bet e+ e +Bc) 4 REARA BC/

F =asctaBC¥AB cepdc 1A' e
F= xYy+Xz
= YV (z+2)4 Xz (V+Y)
= XYz X097 Py 24y Z

= (k49+2) (X4742) 4+ (xvv+2) VY

(A+R) (B0 (AHQ)
C‘\B+Ac+8+ec) (A+C

* F(ARO

rf

)

=(AB+ACHABY ABC) C

= XBCH AC { ABCHABC /
= ABCtAC

= ACCIHE)

%

thok e B, woill be - peg mow tvny /

=AC(BIB) = ARc+ARC

Ca@ [§0 e
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.Q,(\V f\mm r¢ Sum (\X (f"noc{ we o

¢

f(ARQ) =ACtRNBHBC
=pe (B1R) +A R (CH
: I -
4 ABcHRBC /

A BCCA (A

= ABC AR C+ ARCHAP
= ARC+ARCH ABCHAB ¢!

f(ABO) = (A+E) (B4 0)
_Aelact® 1B e
- @Blet&xh' o ADBAR @ B’/r*B“ﬁjQ
=dpepy 447

= gy Ao B ca) re) FAC
\
:écﬁ\CMc'fA'cM'C%fA‘c(BfB)

= ARGHABC! +A'Bc+A'e'c'+4\‘B’c+A‘Be
FABO = Aectagletarc allesade!
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