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Answer all Questions

1. a) Show that the system of equations
2x + 6y = —11,6x + 20y — 62z = —3,6y — 182 = —1 is not consistent. 5

or
b) Solve the following system of equations using Cramer’s rule.
S5x=Ty+z=11
6x-8y—z=15 | 5
3x+2y—-6z=17

2 3
a a a -1

¢) If|b b> b’ —1|=0 prove that abc =1. 5
c ¢ -1

d) Show that any square matrix can be expressed as the sum of two matrices, one

symmetric and the other anti-symmetric. 5
or
, 1 2 -3
e) The matrix A is definedasA= [0 3 2 |. Find the Eigen values of
0 0 -2
3AY +547 —6A4+21 . 5
f) Use Gauss-Jordan elimination to solve 5

X1 + 3x2 - 2x.3 = -7
4'x]_ + X, + Bx? = 5
2xq — 5%, + 7x3 = 19

2. a)Provethat'(n+ 1) = n! : 5
or

b) Proved that F(%j =z ' 5

¢) Find the value of L(t™) using Laplace transforms where » is positive. S5

d) Using Laplace transforms, find the solution of the initial value problem
D? + 9y = 9u(t — 3), y(0) =D(0) =0
Where u(t — 3) is the unit step function. 6

e) Find the inverse Laplace transform of ——.
s(s%+1)
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3. a) Find the Fourier sine and cosine transforms of

1, O<x<a
Jx)= 5
0, x>a
or
b) Show that the Fourier cosine transform of \/E =S S
¢) Established relation between Laplace and Fourler transform. 5
d) Use the method of separation of variables to solve the equation:
ou +u= ou if u=4e™ when (=0. 10
Ox ot ’

or

e) A rod of length / with insulated sides is initially at a uniform temperature u. Its
ends are suddenly cooled to O C and are kept at that temperature. Prove that the
temperature function u (x, ¢) is given by

2
L 2”'/12/

/Z

n=| 10
i : 2. . nmx
where b, is determined from the equation. U, = Zb” sin e
n=1 ’
4. a) Find the volume of the parallelopiped with adjacent sides.
0A =31—},0B =j+2k,and OC =i+ 5] + 4k
extending from the origin of co-ordinates O. 5

or

b) If four points whose position vectors are a,b,c ,d are coplanar, show that

(abc]-[adb]e[ade][dbe] s
¢) Find the directional derivative of f(x,y) = 2x2y3 + 6xy at (1,1) in the direction
of a unit vector whose angle with the positive x-axisis /6. 5

d Prove that (y° —z° +3yz— 2x)i + (Bxz + 2xy)_} +(Bxy—2xz+ 22)/2 is both
solenoidal and irrotational.

e) A vector field is given by F = (siny)i + x(1 + cosy)j. Evaluate the line integral
over a circular path x? + y? = a%,z=0. 5
or

f) Use Divergence Theorem to evaluate || fs A-d3, : ' 5

where 4 = x31 + y3j + 23k and S is the surface of the sphere x? + y* + z* = a?.
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5. a) Using Euler’s modified formula, find an approximate value of y when x = 0.06,
given that dy/dx = x* -+ y and y(0) = 1, taking the interval 0.01. 10
or

b) Apply Runge-Kutta method (4" order). to find an a‘pproximate value of y when
x = 0.2, given that ?:,/Z =x+y and y=1 when x=0. 10
X

¢) Apply Runge’s formula of order 2 approximate value of y when x = 1.1 given
dy/dx =3x+y?andy = 1.2 when x = 1. 5
d) Explain Euler’s Method for solving the first order differential equations. 5



