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Question 1 (7 marks)
Solve the initial value problem:

(y* + ysinx cosy) dv + (zvy +ycoszsiny)dy =0, y(0)=m/2.



Question 2 (8 marks)
Solve the initial value problem:

y" — 9y = bdx — 9 —

20e%,



Question 3 (8 marks)
Solve the initial value problem:

o2y — 4wy + 6y =2, x>0, y1)=3, y(1)=9.



Question 4 (8 marks)
Find the general solution of the nonhomogeneous system:

Yy = Y2 +4
vy, = —9y1 +6y2+ 9z



Question 5 (8 marks)
Find the following:

(a) L{te'sin(2t)}
(b) L£{e " xsin(2t)}

(c) L{u(t —1) (t* + 3t)}

25+ 5
—1
(d) £ {32+23—|—10}




Question 6 (7 marks)
Use the Laplace Transform to solve the initial value problem:

' +4y +3y=46(t—3), y(0)=4, y'(0)=-6.



Question 7 (7 marks)
1

1+ 22
1
Compare the approximation with the true value by calculating the simple error,
ie |true - approx| .

Use Gaussian Quadrature with 4 steps to approximate /

dx to 6 decimal places.



Question 8 (7 marks)

Use the Runge-Kutta Method of order 4 with A = 0.2 to calculate (to 4 decimal places)
the first two steps (ie y; and ys) of the numerical solution of 3y = 2xy, y(0) = 4.
Compare the approximations with the true values by calculating the simple errors,

ie |true - approx| .



