
Q1) a) Solve the following differential equations (Any two) :

i) (D2 – 4D + 4)y = ex + sin2x + x [5]
ii) (D2 + 1)y = cotx [Use variation of parameter method) [5]

iii)
2

2
2( 1) ( 1) cos[log(1 )]+ + + + = +

d y dyx x y x
dx dx

[5]

b) The deflection of a strut of length 'l' with one end (x = 0) built-in and
the other supported, subjected to end thrust 'p' satisfies the differential
equation. [5]

2 2
2

2 ( )+ = -
d y aa y R l x
dx P

, prove that the deflection curve is =
Ry
P

sin cosax l ax l x
a

æ ö÷ç - + - ÷ç ÷çè ø where al = tan al

OR
Q2) a) Solve the following differential equations (Any two) :

i)
2

2 2
2 4 4 sec (1 2 tan )-+ + = +xd y dy y e x x

dx dx
[5]

ii)
2

2 4 sin+ =
d y y x x
dx

[5]

iii) 3 4 4 2 2 3
= =

- - -
dx dy dz

z y x z y x [5]
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[6578]-4 2

b) A horizontal beam is uniformly loaded. It's one end fixed and other
end is subjected to a tensile force 'P'. The deflection of the beam is

given by 
2 2

2
WEI P
2

= -
d y xy
dx

 given that 0=
dy
dx , y = 0 at x = 0

show that the deflection of a beam for a given x is

2 2
2

W 2
2P

-é ù=- + - -ê úë û
nx nxy e e n x

n

where 2 P
EI

=n [5]

Q3) a) Use Gauss-elimination method with Partial Pivoting to solve following
system of equations [5]

8y + 2z = –7

3x + 5y + 2z = 8

6x + 2y + 8z = 26

b) Use the Runge-Kutta fourth order method to solve [5]

= +
dy x y
dx , y(1) = 1.5 at x = 1.1 with h = 0.1

c) Solve following system of equations by using Cholesky-method. [5]

4x1 + 6x2 + 8x3 = 0

6x1 + 34x2 + 52x3 = –160

8x1 + 52x2 + 129x3 = –452

OR

Q4) a) Apply Gauss-Seidel method to solve the equations. [5]

27x1 + 6x2 – x3 = 85

6x1 + 15x2 + 2x3 = 72

x1 + x2 + 54x3 = 110

b) Using modified Euler's method find an approximate value of y when

x = 0.1 given that = +
dy x y
dx ; y(0) = 1, by taking h = 0.1 [5]
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c) Numerical Solution of the differential Equation 
22

5
-

=
dy y
dx x

 is

tabulated as [5]

x 4 4.1 4.2 4.3

y 1.0 1.0049 1.0097 1.0143

Use Milne's predictor-Corrector method to find y at x = 4.4 by taking
h = 0.1


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