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Instructions:
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carrying 8 marks); attempt all questions from Section C (each carrying 20 marks).
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Section A
( Attempt all questions)

Perform three iterations of Picard’s method to find an approximate solution of the
d

1. o ay __ Xy, ¥(0) =1 [4] CO1

initial value problem  dx .

dx » dy 2

2. ) . =Xty , - =-)y+x [4] CcO2

Construct a Liapunov function for the system 4/ dt

2

3. | Find the orthogonal trajectories of the family of curves =4ax [4] CO3

A vector P is 5 units long and is in the direction of unit vector 4 described below.

Express the vector in matrix form;

0.371
4. 0.557 [4] | CO4
qunit =
0
0.5 0 0866 3
0.866 0 -05 2

5. 0 1 0 5 [4] CO4

Calculate the inverse of the given transformation matrix: 0 0 0 !

SECTION B
(Q6-Q9 are compulsory and Q10 has internal choice)
T

A point P (2,3,4)" s attached to a rotating frame. The frame rotates 90° about the 8]
6. | x- axis of the reference frame. Find the coordinates of the point relative to the Co4

reference frame after the rotation.

ion V- 4y Hdy =t tions V(0) =0

7 Solve the equation with the boundary conditions , 8] Co1
8. | Solve ¥ +8x +36x =24c0s(6f) 34 discuss the behavior of the solution as ¢ | I8 co3




approaches infinity.

Determine the nature of the critical point (0,0) of the system

9. | &\, P _is, 8] | co2
dt dt and determine whether or not the point is stable.
ou_ou
Find the solution of O X gsubject to 4(% 0)=sinzx,0=x=<l >0
u(0, ) =u(l, 1) =0 ygino Bender-Schmidt method.
10 OR 8 CcoO1
' u_ 10w o
Using Crank-Nicolson’s method, solve ¢ 16 o’ , O=x=<L >0 given that
u(x, 0) =0, u(0, 1) =0, u(l, 1) =50t compute u for two steps in ¢ direction taking
h=1/4
SECTION C
(Q11 is compulsory and Q12A, Q12B have internal choice)
T
A point P (7.3.1)" s attached to a frame Fra and is subjected to the following
transformations. Find the coordinates of the point relative to the reference frame at
the conclusion of the transformations.
11.A . . 1 4
1. Rotation of 90" about - axis | [10] co
2. Followed by a rotation of 90° about the ¥~ axis
3. Followed by a translation of [4,-3,7],
Discuss the nature and stability of the critical point of the non-linear autonomous
11.B P vrdy- Y —6x pa2ny o] | coz
system dt dt .
Solve the equation Viu =0 gver the square with the boundary conditions
u(0,y) :Oy u(x,0) =0, u(3,y) =100, u(x,3) =100 o e boundary and mesh
length =1.
12.A OR [10] CO1
2
d—L; +1+x* =0
Find two parameter solution of the following differential equation X ,
u(0) =u(1) =0 b Galerkin method.
12.B | A spring with a mass of 2 kg has natural length 0.5 m. A force of 25.6 N is required | [10] CO3

to maintain it stretched to a length of 0.7 m. If the spring is stretched to a length of
0.7 m and then released with initial velocity 0, find the position of the mass at any
time ¢.




OR
A series circuit consists of a resistor with & =20 & an inductor with L =1 H | a

capacitor with C=0.002F anda12-v battery. If the initial charge and current are
both 0, find the charge and current at time ¢.
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