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f Con. 5762-07. (REVISED COURSE) CD- 6768
( 3 Hours) [Total Marks : 100

I N.B.: (1) Question No. 1is compulsory.

' {2) Attempt any four questions from the remaining six.
(3) All questions carry equal marks.
(4) Use of Calculator's (Non-Programmable) is allowed.

L 1. (a) Ifft) =t+1 O<t<2
=3 t>2

Find L [f(t)] and L [f(1)]
(b) Prove that:

2 3. . 3-x*"
J_go (x) = s ;SIHX-F 2 COS X

1
(c) Under the mapping W= E show that the image of the hyperbola x* — y2 = 1

A4

is hemniscale QZ = cos 2 ¢.

d
(d) Using milne predictor-corrector formula. Find y(1-4) given d_i = x° (1+y)

and y(1) =1, y(1-1) = 1.233, y(1-2) = 1.548, y(1.3) =1.979.

5. {a)' Prove that J_p (X) = (-1)" I (X) where n is +ve integer.

(b) Prove that: L [f(t)] and i [f"(t)] _
L[sinhltsinﬁt}:ﬁ —
2 2 2 |s*+s?41

d
(c) Using modified Euler's method. Find y(0:1) and y(0-2) given that d_i = x? +y2.,

y(0) = 1
(d) If f(z) is analytic function. Show that

2 2
3] o a2
[a |f(2)|} # [a_y |f(Z)|} =|f(2)|

[ TURN OVER
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4. (a) A pilotplant reactor was charged with 50 kg napthalene and 200 kg (98% by mass) H,50,.
_The reaction goes to near completion. The product di dlstrlbutlon was found to be ° 18 6%_

§ Con.5762-CD-6768-07. 2

% @ _t Slﬂ t 1

g 3. (a) Prove tr}at g @ " dt = 7 log 5
g

' 1 2
(b) Prove that : gy () == Jo (X) + [;5 - 1) J(x)

(c) Findthe bilinear transformation which maps the points Z = 2, i, =2 on to the points
w= 1,1, -1 resp. Also find fixed pts.

dy y2 _x?
i i th —_— = i —
(d) Using Runge Kutta method of 4" order solve dx y2+x2 given y(0) =1

atx =02

dty d?
4, (a) Using Laplace transform solve dty 5" a2 y —2y=0 given y(0) =

J(0)=—1y"(©)=0.y" (©) =1

- z+2
(b) Eva{late é[,L 3 222 dz where C IS‘ A l\ =
1
o provemat: U200+ 42y 0] =2 R 00 = ®)|

(d) Find y(0-1) from the system of equation

d dz
y_, % _xz-y giveny(@)=1Y '(0)= 0 using R.K. 4th order.
dx dx

5. (a) Evaluate: | x® Jg (x) dx

#2

(b) Evaluate : ,[ 2 dZ where Cis | Z1 =2 using residue theorem.
slz= ) (z+1)

- L_1{ 552+Bé—1-’
{c) - Find e 1\ fQ2+'“
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s found to be 18-&_3%
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(a) Using convolution theorem find

1] s
s* 11352 +36

21 c0s26 d6

0 1—Zacose+a2 where -1 <a < 1

(b) Evaluate :

!

~2 on to the points iy
€ (c) Provethat: Yn+1 (X)=X Jdn(xy)y y™dy

% 3
E— - d
3 ghven 9oy =1 1(d) Using Euler's method Solve a—z = -2x%+12x%-20x + 8-5 fromx =0
E_‘ to x = 4 using step size of 0-5 the initial condition at x =0isy = 1.
) =0,
§ -1 1 S+1
Fi L™"{—lo [ J
__) g [S 9 s+2
2
dy 1dy [ 1 )
Show that general solution of equation —5 +— ——+|3—-—5 |y =0 is
9 3 dx?  x dx 4x°
1 00) L v=Ady (5048 (8%
. o . N -
Using Taylor's series method find y at x = 0-1, 0-2 given ax X" =Y, y(0) =1
. (Correct to 4—-decimal places)
4th order.

1 5
o .
EShow that u = [r———J sin 6 can not be real part of any analytic function.

residue theorem.

;—! with y(0) =



