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Answer five questions, taking one from each unit.

UNITH
. . ., dy
1. (a) Solve the differential equation x* + PV + Xy =-—sec ( Xy) 3
X

(b) Define homogeneous differential equation and solve the differential

equation ﬂ Y + Xsin Y 7
dx X X

(c) Show that the given equation is an exact differential equation and
hence solve it
{2Xy cos X>—2xy + 1}dx + {sin X~ x>+ 3}dy=0 4

2. (a) Ify (X) andy,(X) are two linearly independent solutions of the
homogeneous differential equation, y" + Py + Qy= 0, then show
that the general solution is given by y= Ay, + By, , where Aand B

are arbitrary constants. 4
(b) Solve 5x2=10
. d’y dy dy d’y
@) W+4&+5y=0,y:2and proiaiory: when X = 0.

2
(i1) %+4y= 2cos Xcos 33X



UNIT - |

3. (a) Four points having position vector &,b,¢,d are coplanar, show that

|abc|=|abd]|+[adc]+|dbc] 3
(b) Provethatfx(éxf)+1°><(é>< f)+l€><(é><l2):2é. 5
(c) Find the angle between the surface X* + y* + 7> =9 and
z=x'+y*-3at (2,-1,2). 6
4. (@) fu=x+y+zv=x+y+ 2 wW=yz+ 2X+ Xy, prove that
grad u, grad vand grad ware coplanar vectors. 5

(b) Find the direction in which the directional derivative of
2 2
o(xy)= X+Y at (1,1) is zero and hence find the component of
Xy

velocity of the vector T = (t3 + 1) | +t?] inthe same direction at

t=1. 5
(c) Show that A=(6xy+2')i +(3%° - z) j+(3x2’ - y)K is
irrotational. Find ¢, such that A= ch 4
UNITHII

5. (@)If F =2yl — 7 +xk , evaluate L Fxdr along the curve X= cost,
. T
y=sint,z=2costfromt=0tot= EX

(b) Evaluate '[ '[ S( yzi + 24 + Xy|2)CTS , Where Sis the surface of the

sphere X* +y? + Z = a’ in the first octant. 4
(c) State Green’s theorem. Using Green’s theorem, evaluate

L( X yax+ x* dy) , where Cis the boundary described counter
clockwise of the triangle with vertices (0,0), (1,0), (1,1). 1+4=5



6. (a) Applydivergence theorem to evaluate J- “-v F.Ads , where

F = 4% —x?Vj + X*zk and Sis the surface of the cylinder

X? + y* = @’ bounded by the planes z= 0 and z= b. 6
(b) Verify Stoke’s theorem for a vector field defined by

F= ( -y?)i ) | +2Xy] in the rectangle in xy-plane bounded by lines
X= =ay=0,y=h ]
UNITHV

7. (a) Derive the expressionofcurl f in the orthogonal curvilinear
co-ordinates. 8

(b) Show that the spherical co-ordinate system ('ITr'ITe ,'|T¢ ) is self-

reciprocal. 4
az

(¢) Transform the wave equation —5 v =c’VU in spherical co-ordinates

ifuis independent of ¢ . 2

8. (a) If x=uvcosw, y=UVSinW,Z=%(U2—V ) findh,, h,, h, and

show that ds’ :(u2+v2)(du2+dv2)+uvdvv2. 7
(b) For spherical co-ordinates, X=rsin@cos¢,y=rsin0sin¢,
Z=rcos0, 7
| a o ar
(i) find the components of ar 90’ 96
ar or or

(i) verify the mutual orthogonality of 90’ 8_(1)

UNIT-V

9. (a) What are random variables? Explain with the help of an example.
1+2=3

-3-



(b) Ifacoin is thrown three times such that X is the number of heads.
What are the expected values and variance of X ? 4
(c) Abag contains 3 black and 4 white balls. Two balls are drawn at
random, one at a time without replacement.
(1) Whatis the probability that the second ball selected is white?
(i) Whatis the conditional probability that the first ball selected is
white if the second ball is known to be white? 5+2=7

d(x—a)+d(x+a)

10. (a) Provethat §(x* —a*) = 5
(@) ( ) 20
(b) Evaluate the following: 3x2=6
o T

0 J._m sin 2t (t — Zj dt
) [ e™d(t-2)c

(c) Show that the Gaussian function, G, (X) = ! ex X 0

ti(e) o \/E p 202 » O >

has a unit area under its curve. 3




