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1. a) Find the linearly independent solutions of the corresponding homogeneous
differential equation of the equation. [1214]
x*y —2xy +2y=x"sinx,
and then find the general solution of the given equation by the method of
variation of parameters.
EaE o
¥’y —2x'+2y=xsinx,
%@mmmﬁm& %F};@Emﬁmﬁagﬁm@ﬁm R TR TRATGS!
% farero it faltr gro T e weliegon =1 e gt T SRR
b) Provethatdistinct non-zerolgigenvectors of a matrix are linearly independent.
[12V4]
frg SR s folt Aftew & Re=fim -v sreivosy e w9 9 e g 3
¢) Evaluate the folowing mtegff‘M [12V4]
[
I:Il3 xlogldx. @©
0 x ((_\
FrfeRon v @t qreiehig :
I=I13 xlogldx.
0 X
d) For what positive value of ¢, the plane ax—2y+z+12=0 touches the

sphere x* + y* + z* ~2x — 4y — z =0, and hence find the point of contact. [12%3]
a & THE gaeAs ww & T w@Ade ax—2y+z+12=0 WA
X+ Y+ 75 = 2x—4y—z=0, T T w3, IR 56 TR T g T i)
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2. a) Evaluate the following integral: [25]
j‘(zxsin(lj —cos(l)dx). o)

0 X X
Frafciian v St g ‘ag@

I i (2xsin (1] —Cos (i) dx). m
b) Solve following partial dlffere@@quatlon [25]
(D? -2DD’ +D"?) z =™ +©§1n(2x)
whereD-—a D—a ,D? = &= 5 i
ox’ 3x° gy
Frafaiea sl aaam HHIEUT Sl Fe1 ShIfTT

(D?—2DD’ + D) z = ™+ ¥in(2x).

3 9 , 300 &

W& D=, D' =, D’ =)

ox oy ax7 oy
OR/3u=n
a) State Cayley- Hamilton theorem. ﬂlse this theorem to find A'® where [25]
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b) Discuss the uniform convergepee.of [25]

)

f,,(x)‘ > ,,VxER (— \gforn—IZS ........
+1°x

Waﬁ:&mmﬁaﬁ @@

L= Vae R=(-&2) & n=123,......
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3. a)

b)
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State Gauss divergence theorem. Verify this theorem for [25]
1_3=4xf—2y3f+z212, ( 5}
taken over the region bounded by
) ) -
x +y =4,z=0and z=3. N
T STt S Ay 56 S i @ity ik
F=4xi —2y*j+ 2k,
39 &3 W FEA L foren T g ﬁrmeﬁtﬁ\-n—rr:riﬂ 3

0

¥ +y* =4,z=0and z=3.

3

Consider the matrix mapping A @@_)J[W, where [25]

12 3 1
1 3 5 =2
3 813 -3

Find a basis and dimension of the image of ‘A’ and those of the kernel ‘A’

10820
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a)  Aconical tent is of given capacity. For the least amount of canvas required,
for it, find the ratio of its heigli:(t’\t_{c)%]he radius of its base, [25]

i S e s e o e A s o, oty e e 8 A
iR, ﬁw@ﬁéﬁm@wmmﬁﬁm

I
b) Afixed wire is in the shape of(c-(;r‘\diod [25]

r=a(l+coséd), T )

the initial line being the downﬁdrc’ vertices. A small ring of mass ‘m’ can

slide on the wire and is attached to the point r = 0 of the cardiod by an

elastic string of natural length ‘n"fand modulus of elasticity 4 mg. the sfring

. N . .

1s released from rest when the string is horizontal. Show by using laws of
~

conservation of energy that -

O

a 8*(1+cosh)— gcosb (l—cc‘)(sﬂ@: 0,

(00)

g being the acceleration due to gi‘aﬂvity.

o B ar widags r=a(1+%ﬂs;6? % IR = ¢, Rt uRi v fi= 6
FRF! ‘m’ FEEAH i T BIE! T4 AR TR T TR g SR icass & og =049
‘@’ ightes TG TR 4 Mg SETEdT HIdieh STei Teh Sreameel SRt g a1 gan 31 S
i fm seen @ siE S R SE S B B It wRew & Framl %1 Sugm we
forg Ak ‘

3

a @ (14 cosf)— gcosf (1— c§8)50,

g TEEITRNUT & 0T &R0 gl
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Section -
4. a) Solvegraphically: Max Z =4x, + ﬁﬁ@ - [12%4]

Subjectto:  x+y<8
2x+y<12 N

x24,y=24
How many feasible and optimal p@l@)a:e there? Are they same?

-
TiteeRer folfdr |/ 3ot o« Max .2:42

Wi x+y<8
2x+y<12
x24,y=4 a®
< o g igal 1 st i@ & v 7

7 7
b) Use mean value theorem to prove ) <log24 <g- [12V4]

e T e e s g —<looz4<%

¢) Test convergence of integrals

2
. «<CO8" X
) [

) &

[12%4]

1@@2

< X
=SInx
[

.
m%a?wwuﬁwﬁ
5 meoizxdx @

J- sinx N

d) IfGisa ﬁmte cyclic group of orderp generated by a, then order of any
element a* is n /ged (n,k). Q [12%4]
afe Gagmw;zmm@uﬁ@\qﬁuwé,ﬁ%@h%ﬂaﬁakmm
n fged (nk) 2

m%ﬁ%
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5.

a)

b)

Evaluate using contour integration: [25]

0 5—4cos(8) 6 ©

Izzr cos (26) l@—ﬂ-

WA hIT <l ITENT H\E%\i%h':ﬁa% :

[0 gy xS

0 5—4cos(6) 6

F

Find the solution of system of equations: [25]
2x+y+z=5 CO

3x+5y+2z=15 ©

2x+y+4z=8

Set up Gauss-Seidel and iteratg 3iimes starting with initial vector x® =,
Also find exact solution and compare with iterated solution.

FfoRaa Gl i ToTet 6l ol T HiT :

2x+y+z=5 m

3x+5y+2z=15

2x+y+4z=8 @©©

nia—zﬂéa%ﬁrwrfﬁaﬁﬁqaﬁ'{f\ wiggt X© =0, ¥ 7& & Y @GR

T S e, T e SR ik TR g @ g Sk
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. a)

b)

If for a 2-dimensional flow, the velocity p is given by [25]
o(x,y) =22y -. 0N

Determine stream function for this@!@ at (4, 5).
ﬁ%@%—MW%W%pQﬁWW% :

@(x,y)=x(2y - 1), (N

g (4, 5) W 7@ vawe % Ty im @@ Hifm

The following integral is given ) ; [25]

I 0113 5x e dx.

Use two-point Gauss quadrature Mesﬁmate the value of the integral and
also find the absolute relative true@@

1353: e dx. N

0l
$9 TURREH &% WH T 3AM R %/ :jﬁ-ﬁgwa@ﬁmﬁmwmaﬁsﬁt

A Rt g araies e 76 % \—l
If u=sec™ "+ 3. Show that [25]

x+y N

du  du

—B;+ ya =72 cot(u).

@\

e u=sec™ +y %ﬁﬁ@@qg@

x%+ yg— =2 cot(u).

ox " oy

E%
B . .
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b) Show that the function: [25]
o

, (x, -0
ran=1" Py (x y)@(\?))
Os (x:y)@))

is continuous and differentiabe\é“a\ﬁo 0.

e o6 wem

2 n ,, (x, y)ﬁ)

0, (x,y)= (0 )
(0, O)uwaaaﬁzaaamﬁh%l

a) Evaluate: %aém [25]

fy)=

§—2 s,
Y (2 +1) N
where C is the circle x* +(y ii"—i i_i 1 oriented positively.
Wi‘q’ﬁ il -
-
ACaE Vi

st C et faun # @ 9 A0y -1)° =1 3l
b) Formapartial differential equ@@y eliminating arbitrary function from the

equation [25]
Hx+y+z,x+y —72)=0. @
uﬁmﬁmﬁwﬁm%wmm

¢(x+y+z,x"+y'—z')=0.
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