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Instructions to candidates:

1) Answer Q.1, Q.2, Q.3, Q.4, Q.5 OR Q.6, Q.7 OR Q.8

2) Figures to the right indicate full marks.

3) Use of scientific calculator is allowed

4) Use suitable data where ever required

2
Q1 A Solve x2 gy -3x d_y+ Sy = xzsin(logx) 6
« dx?2 dx
OR
B _ ) oIX 6
Solve by variaton of parameters(D” -6D+9)y= 7 .
X
Q2 A o X B 5 6
Find Fourier sine transform of and hence evauate: _[ tan” = sinxdx
X - a
OR

t
Solve the differential equation : %-+ 3y+2[y@)dt =t
0
y(0)=0 using Laplace transform method.
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Q.3 A Find the first four moment about the mean of the following :

X f
61 15
64 18
67 32
70 17 ’
73 8
Also calculate coefficient of skewness and coefficiént of kurtosis.
OR :
B A set of five similar coins is tossed 210 times and the result is :
No.of heads |  Frequencies
0 "
1 15
2 20
3 40
14 90
5 31

Test the hypothesis that the data follow a Binomial distribution. .
Given : at 5% level of significance= 11.070. :

Prove that: b xV(a e Vlogr)=b xV(a e —12~ r)
r

OR
B Show that F = (6xy+ )i+ (3x2 -2)j+ (3x22 — y)kis irrotational .Find the
scalar ¢ such that Vo = F
Q5 A Avector field is given by F=3x?i+202xz— ) +7k, Evaluate [ F e dr along

Q4 A

the curve x=2t2, y=t, z=4t2-t from t=0 to t=1.

B Evaluate

I} (x3f+ y33+ Z3E) o ds, where sis the curve of the sphere x2 4 y2 +2% =16.

S

C Verify Stokes theorem for : :
F = xy2§+ yi+ xz2k for the surface of the rectangular lamina bounded
by x=0, y=0 ,x=1,y=2,z=0.
OR
Q.6 A Find the work done in moving the particle along x=acos @ y=asing,z=b

6 from o :%to ¢9=§under a field force given by :

F =-3asin’6 cos 0i + a(2sind - 3sin?6)j + bsin Ok
B Prove that:
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A

Q7 A

Q8 A

[(axr)yedr= 2Eeﬂd§

C S .

Use divergence theorem to evaluate : [f (y 24 x52; j+y sz) ds
S g

Where s is the upper part of the sphere x>+ y? + 2% =9 above X0Y

/'/'
plane. :

%,
Solve Z—? AT i) uis finite forallt ,ii)u=0whenx =L forallt

8x2

iii) g—u =0 whenx=0forallt ,iV)u=i710 for all values between o to L.
X .

Find the displacement u(x, t) from one end. Differential equation
satisfied by displacement of the string is
Fu ., 62u
—_— g —
or 5x2
A string is stretched and fastened to two points L apart. Motion is

started by displacing the string in the form « = ~asin£]ji from which it

is released at time t = 0 . State the conditions in mathematical form.
Find the displacement u(x, t) from one end. Differential equation
satisfied by displacement of the string is

2 2
ki 2 . With the conditions in Q.7B.
5[ axz :
OR
0%u  o%u ;
Solve ——+—— =0 with conditions i) u=0 when y — +wforallx. ,
ot2  ay?

ii)u=0whenx=0forally.
iii) u=0 whenx =1 forall y,ivJu=x(1-x) Wheny =0for 0<x <1.

A homogeneous rod of conducting material of length 100cm has its
ends kept at zero temperature and the temperature initially is

ux, 0)=x ,0<x<50and u(x, 0)=100-x ,50<x<100. State the
conditions in mathematical form.

Find the temperature at any time in Q.8. B.
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