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t. a) rf u = rir-,f 
*'-t y''1.}, ** show that ** * ,3 : **

t x+Y J ax 'aY

b) If u =x1tz,y=xy+ ytz+u.,w=xly*2, find.iacobirn djF,u,w)- a(x,Y,z)

2x
. rf I

.Lvaiuflte i | --.j--, dxdi
, I x' + "l-

Find the mass of solid bounded
p (x,y.z) : z(y12).

Find the directional derii.aiile.
-+ -) ,)

2it2j+k

I

2. a)

b)

3. a)

by r= 1-x2 and planes Z:0, y: 1, y = -l with

of the Q : 4x2+3y42 at (I,2,1) in the direction

i = (y' - * +\z - 2x)i+ 1:xz+ z*vll* (3xy *2xz+ez)f is
solenoidai.

c) Findrhe VXivib) x'here *:rl ryl,z) _l::r.2.

1' a') State exi-itencc criicita oi the Lapiace transioi-m. Evaluate the Lapiace transform of1l
t

b) Find the inverse Lapiace transform of ^ - 1- *
s- .- 3s'+ 2

/ f, 1 1\

a) Find thc rank nf tn" *rtri* I ] , ; i
li
Lto i si

lt r o)
b) lind the eigen values ot rhe mauir O = i , .j 0 

I

[oaz)
Express the function f(x) = l + x --x2 in terms of Lagendre,s polynomiars,

5.

6.
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Group B (9x4)

7- Find the extreme value of the firnction u(x,y) =*2 *xy +y2 +322 under the constraint
x+2y+42:60.

** *v
B" Evaluate 

J I9.; dxdy by changing the order of rhe integration.
ol Y

g. Prove that the necessary and sufficient condition for the vector function i of scalar

.- ,-,
variable t to have constant magnitude is a " S: O

222
10. state Green's theorem in plane. Apply it to find ttre area of the 

"u*" ,,'f + y3 = u:

1 1. Apply Gauss divergence theorem, evaluate I I i.iO.. *t .r"JJs

-) -) .4 -+
F =(2xy +z) i +y' j -- (x +3y) k aad S is regionbounded by the surface ofthe planes:

. 2x+2Y+7: 6, x:0, y: 0, z: 0.

OR

Apply Stoke's &eorem to et'aluate the line integral {"(xydx+*y2dy; where C is the
boundary cf the square in x-v-plane r*,ith vertices (-1,0), (1,0), (0,1) and (0,-l).

12. Solve the differential equation y"(t) + 4.v--,(t) + 4y(t) : e-t; y(0) = y'(0) = 0, using Laplace
transform method.

13- Test the consisteacy of the system of linear equations and find their solution if formd
consistent.

2x-Y+32:8

-x+ZY+z:4

3x+y4z:0

l4.Reduce the quadratic form a {x) : 5*? +2xl+.zx!++rj", + zx2x3+4x1x3 into
canonical form.

15. Solve l'-4xy'+(4x' * Z)y = 0 by power series method.

OR

meanings.

***
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Candidatey are requtred ta give their answers in tlzeir own words as far as practicable.
Auempt 4ll questions.
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Group A (12x2)

a) Show thar ,u* f ,# = sin 2u where u = tan-, ({#)
b) If r = rcos 0 ,y = rsing, ttrerrfird ffi.
a) .Find the moment about x-axis of the lamina bounded by y = r and y = xz with

density p(x,y) = 1.

b) Find the area of the region bounded by the lines x = yz, x = Zy ^ !2.
a) A particle moves along the cune x = 3cos t ,y = 3sint ,s = 6t, then find the

velocity and acc.eleration at time t :1.

b) rf F : grad. (*, -r y, * z3 .- zryrJ, then find dru F
c) Find the work donc by rhe fbrce F= xri -ry/ along the path c given byx7+y2=1,,2=0.
a) State existence condition tor Laplace transform. obtain the Laplace transfcrrm of

f sin 3t.

b) F'ind the inverse Laplace transform of F,(s) = cot-1(s * 1).

a) Find the ,u* nrrrorri*(zl 1 -r' jr)
\s6 3 -7/

b) Reduce tlie quadraiic form Q (X) = 17 xl * 3Axrx2 + L7 xl into canonical form.
Express the function f (x) = 4 .r zx +"xz interms of Legendre,s poly,omials.

Group B (9x!)
7" Find the extreme values of the function x2 + y2 *22 subject to the conditio* x*y*c-lL - U.

8. Change the order of integration and evaluar" [i {ir- *y dx dy.

9.- Prove that the necessary and suflicient condition for the vector
variable f to have constant direction is d * 9-{ - n" dt-u'

t"

2.

At.

5.

6.

function d of scalar



10" State Green's theorem in plane and using i1 fincl the area of the hypocycloid
!

(#)'= ,

11. use Gauss-Divergence theorem to evaruate ffrF "nau, where F: $2 * yz)i+.
(yz - zx)i+Qz - xy)i where S is the surface of paraileiopiped bounded by x = 0,x =a,!=0,!=bandz=0,2=C.

OR
Apply stoke's rheorem to evaluate thc $.(x +. y)dx + (zx - z)tty .+ (y + z)dz where
C is the boundary of triangle with vertice ft,0,0;, (0,3,0) a.nd (0,0,6)"

12. Using Laplace transform, solve the initial value problem

x" -- 3x' * Zx = e-r, x(0) = 0,x,(0) = 1.

I3. Apply cayley-Hamilron theorem to find lhe invcrse o, *r,r,* (1 ? i)
\ro2)

14 Diagonalize the rnun.i" [j i\
15. Solve the differential equation y" + xy, *. y = 0 by using the power series method.

OR

Prove rhat JzQ) = E{r-:sin x -- 3 )

{ nx I az ..,. ^ cos x] where thc symbols have their usual
meanngs.
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1. a) By using Euler's theorem show that

where, u - lan-.7(x, + Zyr)

0u 3u

'a*+Yur=sinZu

b) If u = xz an<7 u = lz,tfren nna $ffi
2" a) Evatuatef, $ t:::G + y + z) dy dx dz

b) Evaluate the mass- of the solid region bouded by z = l - x2 and planesy = L,y = -1 with p(x,y,z) = z{y + Z)
3" a) Find the directional derivative r:rf- ,D(x,y) = 4xz *3y * 4z

direction of 2i * Lj + fr

12)

LZl

121

4.

5.

b) A particle moves along the crrrve r =.[cos t, y = /Zsin t, z =4f, then find thevelocity and acceleration at time r = T
c) If d = x3 + y3 * z3 - Zxyz, thenfind rliv (grad g)atthe point (1, _1, 1)

a) Find the Laplace Transform of the functior, 1-rl
b) Find the inverse l.aplace transfonn of *fo
a) Find the rank of the follow,ing matrix:

li; i_i !llo i-i i;l
b) Iest whether the vectors (L,1, j.), (1, *1,

dependenl

z=0,
tzl

at (1, 2,1) in the

Lzl

tzl

t21

L2]

t2l

[2]

1) and (2,0,3) are linearly independent or

t4l

141

L4l

6.

7.

8.

9.

Express 2x2 * 4x * 2 as the Legendre,s polynomials.
Find the minimum value using Lagrange multiplier method of
subject tothe condition x+ 2y-+ qz - di= O.

Change the order of integration and evaluat t to ,* cosv

'JoJoffidxdy.
Prove that-the necessary and sufficient conditions for a vector function d of a scalar
variable I to have aconstant direction is d x ff = O

t21

t'? t

x2+xy+y2+3zz

<L=- -\
\\
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10. Find the area of asteroid *1 + yi = s?/z using Green,s theorem.
1 l' Appiy Gauss-Divergence theorem to evaluar e ! !, f.rtas for F = xi * yj + (22_ 1)randsisthecylinderformedbythesurface z =0, z = l,andx2 +y, = i
12' Using the Laplace o.ly.for* technique, soive the initiar value problem:

y"(t) -- y,(t) + 6y{t) = e-t, y(.0) = 0,y,(0) = 0

t4l

l4]

l4l

[: 2 21
13. Find the eigen values ancl eigen vectors of the matri.r I I 4 I i ,0,

l-z -4 _rl
14' Reduce the quacrratic form Q(x) = 6xl + 3x! + 3*3 - 4xrx2"* 2x2x3 *4 xrr3 intocanonical form.

15. Solve y" * 4xy' * {4xz - Z)y = 0 by power series method.
14l

t41


