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Question 1 [25]

1.1 Find the solution of the exponential decay equation N/ =- kN with initial condition N(0) =Ng (5)
1.2 Show that in a radioactive material, the decay constant k and the half-life t are related by the (5)
equation
kt =1In2
1.3  Find the differential equation which satisfy y’=f(y) whose solution is y(t) = 4e* +3 (5)
14 Solve % +5y=-2 (10)
Question 2 [25]

2.1 Assume an object weighing 2 Ib stretches a spring 6 in. Find the equation of motion if the spring  (15)
is released from the equilibrium position with an upward velocity of 16 ft/sec. What is the period
of the motion? Given acceleration due to gravity is 32ft/sec?.

2.2 Solve Y/ +4Y = e (10)
Question 3 [25]
3.1 FindKif (5)
k—2 1 b
A= [ ] 1s singular
5 k+2 EHs
3.2 Solve the following system of equations using Gauss-Jordan elimination: (10)
-3x-2y+4z=9
3y-2z=5
4x -3y+2z=7
33 Using the Laplace transform method find the solution for the following equation (10)

G,
Y () = (730
at.-"() e

with initial conditions y (0) =4 and Dy (0) =0



Question 4 [25]

4.1 Given the unit vector basis as (5)
1 0 0
Vi=|0 V,=|1[ V,=|0
0 0 1
5
express the vector V4= | —3 | as a linear combination of the above basis
7

4.2 Convert the set V = {1, t, t?} into the orthonormal set E= {ei, €2, e3} where te(-1,1). (10)

4.3 Express first three Legendre polynomials Po(x), P1(x) and P2(x) using the given function (10)

e [ A=) s nr=D=2=3) s
2" 22n-1) 2x4(2n-1)(2n-3)




