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Answer any five questions

1. Classify and reduce the partial differentiai equation Xug +2xyu, + y'u,, =4x* to its
canonical form. Also find the general solution. . [10]

2. Use the method of separation’ of variables to solve the partial differential equation
u, =u, (0 <x<1) subject to the conditions

{u(O,t)=u(1,t)=0 >0

[10]
u(x,0)=x(1-x), #(x0)=0 0<x<l

3. Use the method of separation of variables to solve the partial differential equation
u,=u, (08x< 27r) subject to the conditions

(u,(0,) =u,(27,£)=0 >0
u(x,0)=x 0<x<2x

(10]

4. Use the method of separation of variables to solve the partial differential eguation
Ug U, = 0 (0 <x,y= 1) subject to the conditions:

%'u (x,0) =, (constant)

10
|l u(x,1) =0, gf(O,y)=u(1,y) =0 1ol

5. Use the method of separation of variables to find a formal solution of the following partial
differential equation

u, —u, =—Ae™™ (A >20,a> 0) subject to the conditions

= My
u(0,y)=u(L,y)=0 y>0 0]
u(x,0)= f(x) O<x<lL
6. (a) Give the formulas for-the Fourier transform of a function f{x) and the inverse Fourier
transform.
(b) Compute the Fourier transform of f(x) = e A,
() State Parseval’s theorem, and use it to evaluate I——1~—2— dk . [2+3+5]
0 (1 +k )

7. Solve the following heat equation with the help of complex Fourier transform
u, = ku, (~o0 < x <oo)subject to the initial conditions

(x,0) 0 x<0 (10]
u(x,0)=
100 x>0
8. '(a) Find the Z- transformation of f(k) = ¢ cosark (k 2 0) ) [4]

{b) Find the solution of the following difference equation by using Z-transformation,
yk+2+6yk+l+9yk52k> yo=y1=0 (k20) [6]



Group -B
Section -1
Question No. 6 is compulsory and answer any three from the rest.
I
1.a) Prove that |
Jcosmx sinnx dx =0, ¥mn.
11

b) Obtain the Fourier series expansion of f{x) in [-m,n]
where f(x)= 0 -m<x<0
1/49ox O0sx=m
Hence show that n2/8=1+(1/39+(1/53)+..............
3+5+2

2.a) If B(t) is a function of sectionally countinuous and if L{F(t)} = f(p) then prove that
L{tF(t) } =-f(p).

b) Find Laplace Transform of t",when n is a positive integer

4+6

3.a) If L {f(p)} = F(f} then prove that L-{f (p-a) } =e"at L-{f(p)}
b)Prove that L { 3p+7/p*2p-3} = 4”3t — Mt

4+6
4.Using Laplace Transform to solve the differential equation
(D+2yy = 4e’_‘—2t where D=d/dt
Given thaty(0) =-1and y'(0) = 4.

10

5.a) Prove that Arithmetic mean is affected by change of both origin and scale.

b) Find the mean and median of heights from the following frequency distribution.
Height(cm)  :135-140 140-145 145-150 150-1556 155-160 160-165 165-170 170-175
No. of students: 4 9 18 28 24 10 5 2

3+3+4



Answer any one

&.a) Find the mean and variance of first ‘n’ natural numbers.

b) A student obtained the mean and standard deviation of 100 observations as 40.1 and 5.0
respectively. It was later found that he copied 50 wrongly instead of the correct value 40. Find

the correct mean and correct standard deviation.

Section-II

Answer any two questions:

7. (a) Show that f(z) = | z|? is continuous everywhere but its derivative exists

only at the origin.

(b) For the function (z) = /|xy| , show that the Cauchy-Riemann equations
are satisfied atz = 0 + {0 but the function is not differentiable at that point.

. . 2 a2 '
8. (@) If f(z) .is analytic, prove that (ﬁ + W) F@IE=4 [ f (z)[2

(b} Show that u(x,y) = logy/x2 + y2 is harmonic, then find its harmonic
conjugate function v(x,y) sothat f =u(x,y) + i v(x,y) is analytic.

9. (a) Evaluate the integral

§3zz+z

——dz around the circle |z — 1| = 1.
zé—1

eZt

1 o . . _
(b) Show that ;T-E.gﬁzm dz =sint, integral isover |z| = m ,(t > 0)

4
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24z
(c) Use Cauchy’s residue theorem to evaluate 9'3--32—31:12 around the Circle [z| = 2.

(z2-1)(z-3)

(3]
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