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INSTRUCTIONS

This question paper-cum-answer booklet has 5 0 pages and has

3S IABINI&IABIquestpns. Please ensure hat the copy of the question

paper-cum-answer booklet you have received contains all the questions'

2. Write your Name, Roll Number, Name of the Test Centre and Medium

in the appropriate space provided on the right side.

3. A consolidated Question Paper-cum-Answer Booklet, having space

below each parUsub part of a question shall be provided to them for

writing the answers. Candidates shall be required to attempt answer to

the parUsub-part of a question strictly within the pre{efined space' Any

attempt outside the predbfined space shall not be evaluated. "

4. Answer must be wrltten in the medium specified in the admission

Certificate issued to you, which must be stated clearly on the right side'

No marks will be given for the answers.written in a medium other than

_ that specified in theAdmission Certificate.

5. Candidatesshould attemptQuestion Nos. 1 and 5, which are compulsory,

and any THREE of the remaining questions selecting at least ONE

question from each Section.

6. ,The number of marks carried by each question is indicated at the end of

the questbn. Assume suitable data if considered necessary and indicate

the same clearly.

7. SymbolJnoEtions carry their usual meanings, unless oherwise indicated.

8. All questions carry equal marks.

9. All answers must be written in blue/black ink only. Sketch pen, pencil

or ink of any other colour should not be used.

10. All rough work should be done in the space provided and scored out

finally.

11 . The candidate should respect the'instructions given by the invigilator.

12, The question paper-cum-answer booklet must be returned in its entirety

to the invigilator before leaving the examination hall. Do not remove any

page from this booklet.
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SECTIOI{ - A
1. (a) Show that A. does not contain a subgroup of order 6.
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1. (b) Prove that x3 - 9 is itreducible over

(^ ,2... 3DJ
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tb)=1()-1 4 *

the integers mod 31.
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1. (d) Find the regular function w = u + iv where
u = ex (x'-v,) cos y +
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e*(r"'( zz) d?
lJ=

4

Machine 1 .

Machine 2

Price per unit (Rs)

1 TWo products are manufactured sequentially
on each machine in I hours and may be increased

overtime, If cost ofRs. 100 Per hour. The

gives the rale on the two machines as well as the'price per unit of the

two products. Determine the
use of overtime if anY.

optimum production schedule and the recommended

Production rate (units /hrl

on two machines. The time available
4 hours of

Product I

1
8

110

Product 2

4

118

[101
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4. (a) If R is ring, let Z(Rl = {x e R I xy=yx all y e R). Prove that Z(R) is a subring of R.

Is Z(R) an ideal ? If not, justiff your answer [131
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4. (b) Letf :lR+Rbe such.that
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f (x')=
:x

c

(x+bx')Y'-xx 
.w

Determine the values of a, b, c for which the function is continuous at x = 0.
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4. (c) Use Cauchy's theorem and/or CauchY integral formula to evaluate the following
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transportation problem

Destinations
4. (d) Solve the following

D.4D3DrD5D6 Aaailability
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SEICTION - B
5. (a) Find the family ortJrogonal to $[z(x + Y)',x'-fl= O
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5" (b) Find comPlete integral of xp - yq: xqf(z - Px - qY).
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c) following are the nurnber of deaths ln5. The four successrve ten year age groups.
ber of deaths at 45-50 and 50-55.

By

using Newton's fonryard formula find
Age Group 25-35 35-45 45-55

Deaths L32n 18139 24225
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5. (d) f)raw a switching circuit thatreaJizes the following
draw a simpler switching circuit.

switching function. If possible,
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U.
atiort of motion a com pound
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6. (a) (i)

(i )4\ v t ",;Qpf) ry Q'( L' *2Lf)

Q' (rytr-L'l)

Form a partial differential equation
*nz=o(xr+yr+*).

(ii) Solve (tr + 3xy'?) P + (t' + 3x2Y)Q = 2z(* + y'1.
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6. (b) Solve (D'- DD'+ D' - Ilz = cos (x + 2Y) + ev.
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6. (c) Reduce the equation Yr
general solution.

+ (x + y) s + xt = 0 to canonical form and hence find its

Rq-+ 9s+T+--o )^^^a a-)-'{q;1141

r. ', pi 
'il *^-f*;-' Glt"

y )"+ [*ry)>+ 1>o

lM^tl"

R--Y ,
S =(* ", , T.=

Rn'+*)r \=o a

(rtte (>+r) = o

-rl I V;'
af

L )-l
----Fcll

7z =o+* /Y..t 7,
dx

k AH
-*"

\
o

dH 'r.
3

O dx)
dz-

tlJ +o z
l-rx

;,

O1)
r

I

&.,L+
)rJ. )11

?3 a
'7'r- L?,,/J0%-o--

--/ |
v v L- I

l^.i)r 7t^

>b
t-r-t2V

7
tVL (p'k (oz

\. a/1u
tr+ ^lLD 21L

ilw
?-,-

)\^
4 ("kr)r ? ) +

l*7-tr r )\^ 2^+ff2-1-\ b
!-
?,L"

v

-&+"t f
n u )rJ

)u DT

V
) + +

#ftr##"
vtl

) L-. 7u
q,

*
)'("

?x

-t#i \
fL

at 4b
\"

a tA.

u
L "r-.

7.
\v - "l*

f-iR3,i 
.J:F.,f g'i iJ: ff '['#,:::il,Ii3',1,?,1lif l;lX.T'iX',1"?'"'i,ffi:'*'

il Ill bL iecroUr-orrrce'r-fo.23t,tindFl@r,R@mNo.202R.K'sXanch.m'!Blws.pphlrerA3hokNagarHydeEbad-2o.Mobile'Noi096:231r15?.1s652061152

mnftUffim ww.lmlmrthr.corn ll Emll:lmt4mthrQsmll.com p.T.O.

rl?

d

L
7V \



35 of 50

6 7

z
)L

tt7

L

)qEv

*^l-J
)r 
jz

)1

a

f 7

1L t

2

xt)

v
rf (L a+ a_3

>rd'l 7,.x, 7u b\/

1L *

,DZ

W
2)+ )z

)*, )v dv

4^^

r?fi,,1
-VZ ea

@)5

,&n
/u' .

-'fr
/tt

%
1^>b fr fiv

L
L

,
7\^U (

+* ULL -.o)t,

,e\ 0
V Db

+

L
D4 \E DD

(Ln

7 b --ro

o

?o

av

t^fi.[*d
/

+T -O

{v
,

V

d+ v

L

(r'v)
-t-'-

7 *)v $Ar"r S a
7\
L

Lq Y-I'Vt bI

'.4 D) ?

uVDD *u )+
e;")\Y'

)Pry
D VD + )

C 0

Vdv
s{

D
'Flc t)Tgl

q(u)

,0s652661152

4

--av
a .1 o

I

/; Qk) + IQfu)
HEAO OFFICE:25r!, Oid Rlllnder N.grr Mrrt!t, D.lhi60. Ph.99901s7625, Orl{fr629Q!7. 

-
BRANCH OFFICE: J05-10i, Top Floor,lrukhiriee ToWr, Mukherjs. Na96r, Dclhi-t.
REGION{LOFFICE:t-l0,237,lhdFl6r,R@mf*q.20?R.K'SK.mrIm'cauSrljtrioe.hoktligrtHyd.nb.420.MoBloN;.:JE5:15'
ffi.lm4mtht,cm ll Emll: lmt'amthregmll.com

V )tPx

IIus
P"T.O

I

try t

I



36 of 50

6. (d) A tightly stretched elastic string of length ,,with flxed end x=0andx=lis
initialD in the position given by y
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7. (a) The bacteria concentration in a reservoir varies as C=4e-2t * g-0 tt Using Newton

Raphson method, calculate the time required for the bacteria
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7. (b) Solve 2Ox + Y - 2z= 17; 3x + 2Oy - z = - 18; 2x- 3y + 2Oz = 25 by Gauss

method.
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the water surface
7 c)

h (ft.) 10 11 12

A (sq.ft.) 950 1070 1200

If t denotes time in minutes, the

13 L4

135Q 1530

rate of fall of the surface is by
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7. (d) (i) Find the decimal equivalent of (357.32)".

(ii) Draw a ffow chart for Runge Kulta Method.
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8. (a) Ahomogeneous sphere of radius, rotating with velocity or abouthoitzontal

diameter is gently placed on a table whose coefficien t of friction is P. show that

there will be slipping at the point of contact for a time (2aiuo/7ygl. and that then

the sphere willro1l with angular velocity (2ol7l [181
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