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ote: 1) Questt(m paper consists of Part A Part B : - :
if) Part'A is.compulsory; which carries:25 marks. In‘Pait A, Answer d]l questlons
iii) In Part B, Answer any one question from each unit. Each question carries 10 marks

and may have a, b as sub questions.

PART - A

(25 Marks)

.;'-J uatrfy whether the followmg dlﬂ"erentla is: exact or not?’
(x? - 4xy - 2y?)dx + (y? - 4xy - 2x¥)dy = 0.

b)  Write the solution of Bernoulli’s differential equation Z—y +P(x)y=0(x)y". 3]
X

c) The general form of a differential equation is given by:
n n-— 1 n-2
a4y d +a33n¥2+ tany = Vor f(D)]v V.

! Agm T
:Q__thre ai, Az, %, Ay are constants and

% ‘. ..only Thcn wrltc _down the __

express10n for the general solutlon of thls dlfferentlal equatlon Lf (D )]y 0.

When all the roots of f (m) = 0 are real and different. [2]
d)  Reduce the following Cauchy-Euler equation to linear ODE with constant coefficients.
3C‘y+22“‘y+3 2 -3y =0 3]

Eva]uate the double mtegral IR 6xy2dA over the rectangular regron bounded bythe .

{"Eines =2,y=1,x= 4fy=2. { 1/ ' ' ) 2 /5
Find the volume of the region D bounded by planes s |
x=0,y=0,z=0,x=a,y=b,z=c

using triple integration. 3]

g)  Find the unit normal to the surface xy3z% = 4 at (—1,—1, 2). [2]
h) Find the directional derivative of the function ¢ = x? —y? 4+ 2z% at the point

P(1, 2, 3) in the direction of the line PQ, where Q is the point (5, 0, 4). [3]

Afa foree F= Zx yt # Bxy] displaces a particle i in thc xy__plane from (0 0) to (1,4)

:?.._along acurve y = 4x*/Find the work done. : [2] .
Evaluate ff (yzz + zxj ] + xyk) ds, where S is the surface of the sphere
x% + y? + z? = a? in the first octant. [3]
PART - B
(50 Marks)
{._Solve__.- '2x log x xy)dy + Zydx —D ' ____________
Solve x3p? + x? yp +a3=0, where p= %. [5+5]

OR




9.a)

b)

10.

-!:..:The rate at Whlch a

{"App__ly rnethod of variat'on_ of parameters te solve 3— + ;=

_Evaluate [f(x + y)zdxdy over the region bounded by the elhpse = +
'?'___Fmd the mass of the region in the ﬁrst ootant bounded by -I- + = l _

::"-Sh(}w thdt the vector ﬁeld:F = —= s Jrrotatlonal as well as solenouial Fmd the scalar Bl

__Find the constants-a, b, ¢:so that, ..

.ﬁnd function ¢ such that F= Vop.

:_..-Vcrlfy Stoke’s théorem for the function F'
“the-xy-plane boundmg the: hemisphere Z=

ody cools is preportional to the differenee befween the E
temperature of the' body anid that of the surfounding air. If a body in-air at 25°C will™ ¢
cool from 100°C to 75°C in one minute, find its temperature at the end of three minutes.
Solve (y* + 2y)dx + (xy3 + 2y* — 4x)dy = 0. [5+5]

Solve — - 6— +9y = 6e3* + 7e‘2x log 2.

~“OR
2
Apply method of variation of parameters to solve: % +y =tanx.

Find the general solution of (D? + D)y = x% + 2x + 4. [5+5]

[5+5] .
%R S
Evaluate f [(x? + y*)dxdy throughout the area enclosed by curves
y=4x,x+y=3,y=0,andy = 2.

Find the co-ordinates of the centre of gravity of the positive octant of the sphere

x2 + y2 +z2 = az, density being given by p= xyz. [5+5]

|7 |3
potential. [10]
OR
Given the vector field V = (x% — y2 + 2x2)i + (xz — xy + y2)j + (2% + x?)k, find

curl(V) Do the vectors given by curl(V) at Py(1, 2, 3) and P; (2,3, 12) orthogonal‘7

I. ...'T"(4x + cy + Zz)k is 1rrotat1onal and henee
% f ) [5+5]....._.

(x+2y+az)z +(bx—3y—_z

Verify the divergence theorem for the function F = 2x2 yi - yzj_' + 4x2%k, taken over
the region in the first octant bounded by y? + z? = 9 and x = 2. [10]
OR

=zi+x j ¥ J’k.-’""'-where C is the umt circlein -
....... L s [10]
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