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Instructions :
* The figures in the margin indicate full marks.
e Answer all questions.

e Candidates are required to give their answers in
their own words as far as practicable.

* All questions have been printed both in English and
Hindi. In case of any ambiguity in Hindi version,
the English version shall be considered authentic.

* Parts of the same question must be answered
together and must not be interposed between
answers to other questions.
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SECTION—I
Qus—I

L

Show that the matrix

e 2 3+4i
Trasd 9

is Hermitian. Find its eigenvalues and
corresponding eigenvectors.

Evaluate :

lim (2 - f) i (%)

x—a a

Find the locus of the points from which
three mutually perpendicular tangents s
can be drawn to the paraboloid

Show that div grad r™ =m(m+1)r™2,

12%x4=50

(%) Teemu % =g

2 3+4i
A= 3
[3—41 2 ]

g R =% afnafes am SR
srfiremefies wfew g A
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(@) Hear iR .

lim (2 _5)?“[2—:)
xXx—=a a

(M 3 forget =1 forguy 7 Ry, R fF w=x
TEEq - weeEs
x2 y?
Al

R di=t o1 gt €

(7) feame &% div grad r™ =m(m+1)rm;2.

2. (a) Find the characteristic equation of the

matrix
2 -1 1
A=(-1 2 -1
I —1= =2

and verify that it is satisfied by A.
(b) Evaluate the integral
f:(x—a)p(b— x)? dx

where p and g are positive integers.
25x2=50
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(4)
(%) s

=¥ 2

F1 el g 3 fifse R genfia
Hfre % 78 A & d@gE = 2|

(@) wuRA
j:(x—a)f’(b—x)q dx
= T I IR, ST&T p 3R g oIS I B
OR / Jgan
(a) Solve the differential equation
(D? -4D +4)y = 8x%2e?**sin2x
where D = i
dx
(b) Trace the curve
x*(x? -4a®) = y*(x* -a®) 25x2=50
(F) ATha FHIF
(D? -4D +4)y = 8x2%e**sin2x

< d
= : Dim =
T hifvre, SiEt =

@) =% x?(x% -4a®) =y?(x? -a?) & IF@
Hifsm) '
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3. (@) A uniform chain of length 2! has its
ends attached to two points in the
same horizontal line at a distance 2a
apart. If [ is only little greater than g,
then show that the tension of the
chain is approximately equal to the
weight of a length

a3

6(-q
of the chain and sag of the chain is

nearly %,/{6a(l-— a)}.

(b) Find the centre of pressure of
a triangular area immersed in a liquid
with one side in the surface. 25%2=50

(%) =g 21 H TH GAF SR (chain) F Rl &
20 F1 gl W wF & afcst Y@ & 9 fagadt @
ST ST ¥ AR [, a @ Faw oder 99 g, @
ey % SR 1 aE @ SR B s

a3

6(-a
% I F SO ¢ I SR it Riferar e
%,/{Ga(l—a)} 3

(@) 9aE # & W & 99 T ®a § g8 Py
& F AT I H5 A I
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(@)

(b)

)

(@)

(@)

(6)

OR / AT

A particle is projected with velocity V in
a medium whose resistance varies as
square of velocity. Find its motion.

Prove that an anti-symmetric tensor AY

has g(n —-1) independent components,

where i=1,2,3,::-,n; j=1,23,:--, n.
25x2=50

Th U H ATV F 91y TH W qegd § yafa
foran stmar 2, formen sfodty a1 & 1 & eTgER
eddar g1 Eehl Tfq g hifsg)

frg fite & @ vfo-wufim 3w AV 3§

%(n—l) wWas ek ' §, @l

i=1,23,--,n j=1,23, -, n.

SECTION—II
Qus—II
Show that the residue classes modulo 5,

form a group with respect to addition
of classes modulo 5.
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(b) Find the complete integral of the
equation (p® +q%)y =gz, where p=ai
>

and q=i.

oy
(c) Using Lagrange’s equations, find the
differential equation for a compound
pendulum which oscillates in a vertical
plane about a fixed horizontal axis.

(d) Find the first four moments of the
following distribution about the mean,
hence find the coefficient of skewness

and kurtosis :

Marks No. of candidates

0-10 1 :

10-20 6

20-30 10

3040 15

40-50 11

50-60 7

12%2x4=50
(%) femry 5 sy =i aigen 5, aigen 59E &

EY § TH 9OE S99 5

(@) e (p?2 +q%)y=qgz = T WA T

ﬁﬁﬂ, Sk p=i L] q.:i.
ox dy
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(M) & gw (NE) das w EEA FHw
I =@ % fou v F wliwwet & T
HfE, S & FAeR gag ¥ w Ffva &
@ # SieF w=at R

(@) @A & ane fEfafge deq % Tga IR S
T Hifw, aqueerq fowwar ofv wegpaar @

oI §TA HIT
3F ol # g
0-10 - 1
10-20 6
20-30 10
30-40 15
40-50 11
50-60 7

5. (a) Let (a,) be a Cauchy sequence in
a metric space (X, d) and let (b,) be
any sequence in X such that

d(an,bn)<l V ne N
n
Show that (b, ) is a Cauchy sequence.

(b) Apply the method of calculus of
residues to evaluate

2n sin? @
0 5-4cos 25x2=50
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(F) A (a, ) T HizE @@ (X, d) F 5 B
STRA & AR A R (b, ), X § 1 ogEm @
¥ 5 d(an,bn)<%VneN, framy £

(b ) T HIH rFFA R
(@) my-wem #it fiftr @ w0 g

jzn sin? @
0 5-4cos

T HoaTwA HIfSg|

de

OR / tgat

(@ Find the regression lines for the
following data :

2 S 3 8

(b)) A rod 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 be
8 and ¢ respectively, then show that
3l _(4tanB-3tan¢)sin¢
a (tan¢-tanB)sin6 25x2=50
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(%) Fmfafes e & fog wfomm @l ww
HfT

2

(@) o= 20 F T 5 Th SR A I | TR B
TH SR g @eHE At 81 I SR (string)
ot BT THE HIT AT F WY FER TE
T ¥ 3R I Sl g wE: 6 3R ¢
/A, @ fwme &

3l (4 tan6 -3 tan ¢)sin ¢
a (tan ¢ — tan 6)sin 6

6. (a) Using Euler’s method, find an
approximate value of y corresponding

to x =2, given that%=x+2y and y=1

when x =1, taking step size h=0-1

(b) Solvg the following transportation
problem by Vogel’s approximation

method :
D E F G Avaiability
A 11 -13 ik 14 250
B 16: - 18 X M4 10 300
c 21~ 04 =93 =10 400

Requirement 200 225 275 250
25x2=50
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(F) W H oy 1 =T FQ@ gL x=2 ®

y & IgAa AW g el R mn R R

%:x+2y M y=1a x=1, T (step)

AHR h=0-1 2|

(@) f=fafea whaes goen it e 6 gl
Tty 3 v AR

D E F G JqcTsyar

A 1:1 13 17 14 250
B 16 18"+ 14° 10 300
C 21 24 13 10 400
T 200 225 275 250

OR / =t

(a) Reduce the following game by
dominances and find the value of

the game :
Player B

I I i Iv

I 3 2 4 0

II 3 4 2 4

Player A
: 4 2 4 0
v 0 4 0 8
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(12 )

(b) Test for uniform convergence of the
series

i n-1)x
nel 1+n2x2 1+(n—1)2x2
25%x2=50

(%) frffes Sa = 9YE T0 FA HC N o
= qed (value) 1@ HIfT :

et B
=TI
I 3. 9 #eog
I e e O
fagaret A
rl-=% o 4.0 &
el sor cad @ s %

(@) SEa % THeEE At & T wleo Hii

- n-1)x
2= [1+n2 2 1+(n—1)2x2]

* % X
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