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Part One: Engineering Analysis— Q1, Q2,Q3 and Q4
Answer three questions only (50 marks)

Q1: A mass of 9 kg is suspended from the end of a vertical spring stretches 0.150 m. Assuming
no external force, find the position of the weight at any time, if the weight is initially pulled down

0.075m and given an initial velocity of 0.60 m/sec downward. Find the frequency (w.) and time

period (T)) . N
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Q2: Solve the following simultaneous differential equations to find x (z) and y (7). Given the
initial conditiony (0)=2 , x(0)=1.
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Q3: Tor the periodic function shown below, determine the Fourier coefficients and Fourier
Series.
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Q4: Find the complete solution for the following partial differential equation:
x. U +y.U,=0

If U@1)=1 and U(42) =8
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Part Two: Numerical Methods —Q5, Q6, Q7, and Q8
*Answer three questions only (50 marks)
*Solve for 4 digits after decimal point.

Q5: Solve the following simultaneous linear equations system by using L and U
decomposition method.

2x —5y +z = 12

—x +3y—z =238

3x — 4y +2z = 16

Q6: (a) Find the solution for the following non-linear equation by using Newton-
Raphson method. Start with X, =1.4:

(x—2) —Inx=0

(b) Use Simpson’s (3h/8) rule to find the value of the following integration, use
n=3.

f{ff(xS + xeX ).dx

Q7: Solve the following initial value problem using Runge-Kutta method to find
y(0.2)if y(0) =1 , h=0.1
dy _

d—x——2y+x+4

Q8: For the beam shown below, determine the deflection at pivotal points. The stiffness
(EI) of the beam is constant.

g= 10kN/m
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