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Part One; Engineering Analysis - Q1 , Q2 , Q3 and Q4
~__Answer three questions including Q1 ( 52 marks )

Q1: At t = 0 the tank shown in the figure below is full up to the top level. |
1-Write the differential equation for the function of depth y(t) with respect to time (0).q2

2- Find the time required to empty the tank. (2 7.) ( 20 marks)
R=1.5m

O,- 2 nozzles (in both sides of tank)

4.0m| 3.0

Q2: An uniform metal bar 10 units long has u(0,t) = u(10,t) =0 ,andat t = 0 the
distribution of the temperature will be according to the function f(x) =10—x .

82u _ 1 au

ax?z ¥ at
u(x,t) at any point in the bar at time t .

Nofe: Start your answer from this equation  u(x,t) = (Asin % X+ Bcos 5;—1‘} gm0t

( 16 marks)

Solve the heat equation using C? = 4 to determine

Q3: Find one of the solution of the following ordinary differential equation:
x2y"+2x(x—-1)-y' +2y=0 ( 16 marks)
Q4: Find out the half range cosine expansion for the following function: (Fourier series)
flx)=x 0<x <1

( 16 marks)
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Part Two: * Numerical Analysis — Q5, Q6 ,Q7,and Q8
* Answer three questions (48 marks)
*+ Solve for 4 digits after decimal point.

Q5: By Gauss elimination solve the following equations:
8X, + 2X, + 3X3 = 30
X, —9X%,+2X;= 1
2X, +3X; + 6X3 =31 (16 marks)

Q6 /A : Evaluate the following integral using Gaussian Quadratic method (k=3).

0.6
j x2. e%* dx

0.3
(8 marks )

Q6 /B : Use Newton-Raphson method with x, = 1.5 to find the root of the equation
nx+x=2 . (8 marks)

Q7: Use the 4" Runge — Kutta method to find y at x=0.2 for the following differential
equation take a step size h=0.2 .
y'=cosx+y if y(0)=2 (16 marks)

Q8: For the loaded beam shown in the figure below, the deflection at pivotal point (3)
equal to (0.02 m T ) and EI = 1 x 10* kN ~m? . Find:

'{a) : The deflection at pivotal point (1) . (b) : The fixed end moment at pivotal
point (0) .
(16 marks)

30 kN
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