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Q-1 a) Attempt the following [10]

12
i) Evaluate '[ Ix cos xy dydx
% 1
ii) Define periodic function and state the period of sin 2x .
i) Show that the vector F = (z + siny)i + (xcosy — )+ x—yk is
irrotational vector.

V) Eor any closed surface ¢ show that J“[curli;z ds=0

v)  showthat grad(r)= L Where, 7 = xi+ yj+zk .
r
b)  Attempt any two of the following. [10]

1 V1+x?
i) Evaluate j. dydy

0 0 \” + x2 + y2
ii) EvaIuate“.(2x-y2) dA over the triangular region R enclosed by
R
y==x+Ly=x+land y=3.
i) Find the volume bounded by the cylinder x?+3? =4and by the
planes y+z=4and z=0.

@2 3 yerify Green's theorem for @[(3)& —8y2)dx+(4y—-6xy)dy:laround the 6]
C

boundary Coftheregion x=0,y =0 and x+y =1.
b)  Attempt any three of the following. [9]

N
jj Avector field is given by F = (siny)i+x(1+cosy)j. Evaluate the line

-
integral J.F.dr over the circular pathx” + y* =¢* and z =0.
C
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Q-3 a)
b)
Q-4 a)
b)
Q5 a)
b)

i) Show that }_7: = (6xy + 23) i+ (3x2 - z)j + (3xz2 - y)k is irrotational &

find its scalar potential.

fi)  Find a vector normal to the surface x’y + zx at the point (1,0,2) inthe

direction of i — j + 2k,

V) Find the directional derivative of f(x,y,z)-—-2xyz+z2 at the point

(1,—1,3)in the direction of the outer normal i +2j + 2k .

Define periodic function. Obtain Euler’s formulae for the periodic function in

theinterval 0 < x < 27
Attempt any two of the following.

i) Obtain Fourier series expansion for f(x) =x*,—m < x < 7 .Hence show

that

i) Obtain Fourier series expansion for the function f(x)=xsinx in the

interval0 < x <27 .

ii) kx, o<x<l/
k(l-x), Y,<x<i

Obtain half-range cosine series for f(x) =

Section-II
Attempt the following :

) Evaluate f:/z cos™/2 x dx
i) Prove thaterf (x)+erf. (x)=1.

2 ~2
iii) Obtain one L.I. solution of the PDE zp—zg =z~ + (x+ y)

iv) Write any two properties of beta function.
v) Provethat B(m,n)= B(m+1,n)+ B (mn+1)
Attempt the following.

i)  State and prove relation between beta and gamma function.

. Y !
i) Provethat'([x (log;)dx=m'
0 yn‘l
ili) Provethat p(mn)= “—Wdy
i () ! (1+)

Solve the following One-dimensional Heat equation
U =ctut>0and0<x <!
w0, t)=0=u(ll,t);t>0
u(x,0) = f(x)

Using separation of variables method.

Attempt any one of the following.

i} A taut string of length / has its ends x=0 and x=/ fixed. The midpoint is
stretched to a small height and released from rest at time t=0. Find the

deflection u(x,t) .

ii)  Solve the following boundary value problem
Uy + Uy, = 0 with the conditions
uw(@,y) =u(a,y) =0for0 <y < band
u(x,0) =0and u(x,b) = f(x),0< x < a.
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Q-6 a) Attemptany two of the following. [06]
) solve (y2 +zz)p—xyq+xz =0

i) solve x*(y-z) p+y*(z-x)q=2° (x-»)
iii) Solve xp+yg=x.
b)  Attempt any three of the following. [09]
i) A car-hire firm has two cars, which it hires out day by day. The number of
demands for a car on each day is distributed as a Poisson distribution with
mean 1.5. Calculate the proportion of days on which neither car is used

and proportion of days on which some demand is refused.
(e™1> =0.2231)

ii) A sample of 100 battery celis tested to find the length of life produced the
following results:
x=12 hours,o =3 hours.

Assuming the data to be normally distributed, what percentage of battery
cells are expected to have life

i Less than 6 hours

il. More than 15 hours
[S.N.V. {2)=0.4772 & S.N.V. (1)=0.3413]

iii) A random sample of 900 members has a mean 3.4 cms. Can it be
reasonably regarded as a sample from a large population of mean 3.2 cms.
and standard deviation 2.3 cms.?

[z at 5% level of significance is 1.96]

iv) A sampie of 20 items has mean 42 units and S.D. § units. Test the
hypothesis it is a random sample from a norma population with mean 45
units. [t at 5% level of significance and 19 d.f. is 7, ,, = 2.09
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