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I nstructions to the Cardidates:

1) QuestiorniNo. 1 is.compulsory.

2) Answer@.2orQ.3, Q.4 0or Q5 Q.60r Q.7, Q.80r Q.9.

3) Non-prograrmmable electronic pocket calculator is allowed.

4) Figures tothe right indicate full marks.

5) Assumesuitable data if necessary.

6) Neabtdiagrams must be drawn wherever necessary.

Q1) Write the correct option for the following muitiple choice questions :

a) Given bxy =10.85, byx = 0.89~and o 57 6 then the values of r(x)y) and
G, are 2
y

) r=087,0,=64
i) r=-0.87,6,=00l
iii). r=0.75,5,=6.14

iv) =089, c =464

b) The divergenceof a vector field F=3xzi +2x§]~~yz’kyat a point
(1,1,1)is 2]

) 4
i) 6

PT.O.



d)
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If F=yi +2°] + X’k , then by usifig divergence theorem, H F.ds=
S

(where S is closed surface boufided by volume V) [2]
) 3
i) O
) 2
v) 5
Thefinite and’bounded general solution of heat equation o =5 % is[2]

) ufxt)=(c cosmx+c,sinmx)(c, cos 5mt+c,;Sin5mt)

i) <O 'u(x,t)

(¢, cos mx+c, sin mx)e ™

i) u(xt)=(c cosmx+c,sinmxye "

iv)  u(xt)=(ce™ +ce (g cosux+ ¢, sinmn)

Ifx is a poisson random variable with mean value 3 then standard deviation
of poisson distributiony 1s [1]

!

i V2

v) 3
VxT = [1]
) O
i) 1
) 2
iv) 3



Q2) a)

b)

First four moments of the distributigh are 1, 4, 10 and 46. Compute the
first four central moments. Also fifid 3, and B,. [9]

Find the Co-efficient of correlation for the following data. [9]

X 152 158 169 182 160 | 166 182

y 198 178 167\ 152 | 180 | 170 | 162

Q3) a)

b)

Q4) a)

b)
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With the usuaknotatiofis, find the probability of the binomial distribution
(p) if 9 P(X=4) =P(X =2) where X be the random variable. [9]

OR

If ¥82,¥%124,05,=6.2 G, = 20,r (X, y) =0.9 then find the line of

régression'y on X. Also kind the value of y for X = 10: [9]
If therandom variable X follows the poisson distribution such that
P(X=71) = 2P (X = 2), [5]
find the

i)  mean of distribution
i) P(X=3)

From the past experience thedabor Contractor knows that per hour wages
of skilled labor on an ayerage is Rs. 100 with standard deviation Rs. 2.
What percentage of labors‘willthave wages between Rs. 98 and Rs. 102,
assuming that the wageyaremormally distributed . [9]

(Given : &(1) = (1) = 03413)

Find the angle between velocity and acceleration vegtors to_the curve
X:2sin(3t),y:2cos(3t),Z=8t att=0. [9]

Find the directional derivative of the function¢(X, y,.'2 = 4 €Y= at
(1, 1, 1) in the direction tangent to the curve X= €' cost y =2sint + 1,
Zz=t—costatt=0. [9]

Show that vector field [9]
F=(x+2y+4z)7 +(2x-3y-2)] +(#x ¥+ 22)k
is irrotational. Find scalar potential ¢ such’that F=V¢.

OR
3



Q5) a)

b)

Q6) a)

b)

Q7) a)

b)
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Find the angle between surfaces X* £V +2Z =3 and X’ + y* + Z2= 16 at

(1,2,2). [5]
Determine f(r), such that F = f (r).r_ is solenoidal. [9]
Attempt any one. [9]

2
Py

r

i)  Prove that(: Vz(izj:
y

i)  Provethat : ¥ oy)=0V>y +2VOVy + y V7§

Evdldate jF-dr_ for F=3xT +(2xz-y)] +Zk along the curve
C

X=2t,y=t,z=4t> -t fromt=0,t= 1. [5]
Evaluate ”(V xF)-dS where F=3yi — x +yZ'k and S is the surface
S

of the paraboloid x* +y* =2z bdunided Bysthe plans z= 2. [5]

Evaluate ”F-d§ by using. Gauss-divergence theorem, where
S

1_::(4X+3y22)i_—(xzz2 + y)JT+(y3 +2Z)E and S is the surface of the

sphere X +y* + Z° =9 [5]
OR

Using Green’s theorem, gvaluate IF- dT, wher F=(siny) +x(1+cesy)]
C

2 2

and C is the boundary of an ellipse vy + E =1;z2=0, [9]

Using Stoke’s theorem, evaluate IF dT, whese’F =y7i + 2x] + xyk
C
and S is the upper part of the sphere X + y3(+/Z = 1rabove XOY plane.[5]
Evaluate H(X3i_ +y' ]+ Z3E) -dS where'S is'the surface of the sphere
S

X¥+y +2Z=a. [9]



Q8) a)

b)

Q9) a)

b)
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ou ou

Solve one dimensional heat flow €quation R subject to the
conditions. [7]
) u(0t)=0
i u(rt)=0

i) u(x0)saX—x50<x<m

0’y _ .0
Solve waye‘equation P =c’ v subject to conditions
) /y(0,t)=0
i) y(Et)=0
cy
2 =0
) Vatl,,

V) Y(%0)=Y,;0<x<L

where y, is constant

Ok

02U\ o'y

Solve Laplace equation %7 + s =0 subject to conditions :
A y
) v(0,y)=0
i) v(Ly)=0
i) V(X,0)=0,0<x<]1
iv)  v(x0)=10,0&x<1
) oy Loy

Solve wave equdtion Fo c’ v subject to conditiens
) y(O t) =0
i) y(mt)=0
9
W,

1v) y(X,O) =2sinX, 0< X<7

X X X
5

[8]

[7]

[8]



