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1. (a) Reduce the matrix
1 2 8 4
A=(2 1 4 2
4 3 2 1

to the row reduced echelon form and also find its rank.
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(b) Determine the values of a, b and ¢ so that the function

sin(a+1)x + sinx

X

flx)=|c
Vx+bx? =x

bx$2

is continuous for all x.

a, b 3R ¢ % 9@ Fuifa = aife wem

sin(a+1)x + sinx

X

fix)=|c
Vx +bx? - x

bx3/2
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(c)

(d)

2. (a)

(b)

(a)
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Find the volume of the ellipsoid

If ¥ =xi+yj+zk and @ is a constant vector, then prove the following
identity :

S 12V6x4=50

Solve the following differential equation :
(3x2y3eY + 3 + y?) dx + (x3y3e? - xy) dy=0
Ffaiaa Jaswe i # g

(3x2y3ey + ys + yz)dx+ (x3y3ey -xy)dy=0

Test the following function for relative maximum or minimum :
2In(x+y+2) - (x2+v2+2%), x+y+z>0

Ty sTfeean 3R =Ean % o fefafaa wem & e =

2In(x+y+2)-(x2+y2+2%), x+y+z>0 25x2=50

Or /319ar

Show that the following matrix is positive definite :
21 8]
-3 4 -1
-1 1 2
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Toid T3 Frafafaa mer v ffea §

2 1 3]
-3 4 -1
-11 2

(b) Evaluate the following integral :

fglzsin29c0549 do
FrfaRaa = =1 geare

n/2 . 9 4
J.O sin“0cos” 6 dO 95 %2=50

3. (a Verity Stokes’ theorem for the vector field \7 =(3x -y)i —ZyZZ}'—- 2yzzI€,
where S is the surface of the sphere x2 + y? + 22 =16, z> 0.

frafafas J9 &9 % oo @ew % 79 & ganid w=) o

-

V = (3x - y)i - 2yz%]j - 2v%zk

G13?8@@x2+y2+z?‘=16, z>0 i gag 2l

(b) Define contraction and inner product of tensors. Find the rank of inner
product of tensors of AP and BJ. Justify that the inner product of covariant

and contravariant vectors is a scalar invariant.

T % P SR ST IR W IR wil AP 3R B % dER % IAARH
e w1 % g R ffae fag w5 geufed o whmiedd S@ w
AN e T A aNEaE 2| 25%2="50

Or /31991

(a) Derive the Frenet’s formula.

e g A w|

(b) A rod 4 ft long rests on a rough floor against the smooth edge of a table of
height 3 ft. If the rod is on the point of slipping when inclined at an angle 60°
to the horizontal, find the coefficient of friction.

4 $2 el U B 3 B2 S+ A % e TR W U e v W R g B
Ife &fest @ 60° % FIT W Fh 5 o fhue & g w &, @ =60 1 o
I 25%2=50
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Section—II

Qus—II

4. (a) Find the singular solution of the following differential equation, if it exists :
6yz — 6pxy — qu2 +pg=0

where p = 56— and g= 58_
X Y

Ffafaa sewa afimm = ffew ww 7@ #=, ak 98 b9 R

6yz — 6pxy — 3qy2 +pg=0

4 ) 0
SHi p:—3‘ﬁ'{q=—a-;

(b)  Construct the Lagrangian and the equations of motion of a coplanar double
pendulum placed in a uniform gravitational field.

THEHH e &4 B W@ U 99aeid G Ugerd & it 3R Tid %
arffertor 1 fmfor )

(c) Every homomorphic image of a group G is isomorphic to some quotient
group of G.

T G % ToE guedl Bfd, G % R arThe g % gued R

(d) From the given data, obtain the two regression equations using the method
of least squares :

x : 2 4 6 8 10
y : 5 7 9 8 11
faw wTu sAresl © =gmam =t faftr = Sw ek <) g et aie e
x : 2 4 6 8 10
y 5 7 9 8 11

12%2x4=>50

5. (a) Let X, Y be metric spaces and f : X — Y be a continuous function. If X is
compact, then show that f is uniformly continuous.

A= e 6 X, Y Bfds W € 3R f: X — Y U gad wem 21 9 X 'd
2, @ feamd 5 f wwenm w0 @ waaq )
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(b)

(a)

(b)

Obtain the terms up to z° in the Taylor’s series expansion of

(22 +sin? 2)

(1-cosz)

flz) =

about the point z = 0. Find the radius of convergence.

fig z=0% am H,
_(22+sinzz)
fz) = (1 -cosz)
% SoR FEe fawn # 23 9% % 1w | aAferw f B @
25x2=50
Or [379ar

Calculate the coefficient of correlation between x and y for the following
data :

x : 65 66 67 67 68 69 70 72

v : 67 68 65 68 72 72 69 71

x : 65 66 67 67 68 69 70 72

y : 67 68 65 68 72 72 69 71

Show that the velocity potential
(x+a)?+ yz

1
==lo
¢ g 21 2

2 " (x-a

gives a possible motion. Determine’ the streamlines and show also that the
curves of equal speed are the ovals of Cassini given by rr’ = constant.

Rt 6 a1 fowe us gvifea i

2 2
§=Llog Xt D 2Y
2 T(x-a)+y

1 2| Hiwens fafia w o 7 o et f gum e F 9% o = on
IR U U FRE % STemR 25%2=50
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6. (a) Using Newton-Raphson method, derive formulae to find % and NV 9 N >0,

1/3

q integer. Hence, find % and (18)"* correct up to four decimals. Use suitable

initial approximation.
%—Wﬁféwmm%aﬁx NY4, N >0, q 1%, @ % R

q\amﬁ!m:%ﬁusﬂ“aﬁwmww%lmm

Hleehed & YA W)

(b) We have five jobs, each of which must go through two machines A and B
in the order AB. Processing times, in hours, are given in the table below :

Job (i) 2 1 2 3 4 5
Machine A : 5 1 9 3 10
Machine B 3 2 6 7 8 4

Determine a sequence for five jobs that will minimize the time elapsed.
TR U 9T FE ¢, N ¥ U@ # AB ®H § @ muft A 3R B @ e
TR TEER 999, 921 4, = @ 7 arferem # e omn

() 1 2 3 4 5
TTA 5 1 9 310
B ;2 6 7 8 4
uig @@ % fore agwn fuffa =, s soda 29 e ' @ % wum)
25%2=50
Or /31947

(a) Use the Kuhn-Tucker condition to solve the following non-linear
programming problem :
Maximize Z = 8x; +10xy — xZ — xZ
subject to
3x1+2x5 <6
x120,x20
. Fefafen -tRas Twfm quen # v w9 F Y FE-ow vl w 3w
g
Maximize Z = 8x; +10x, —xf‘ —x%
subject to
3x1+2x9 <6
x120,x,20
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(b) Show that the sequence {f,}, where
X

fn:_—T)

n(l+nx

is uniformly convergent for all x.
fe@rd & ek {f,}, el

X

"o n(l+nx

afi x & fou 9@ =9 9 sl R 25%2=50

%)

* % %
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