Final Term Exam
Date: 4/6/ 2014
Engineering Mathematics (3)B

Benha University
Faculty of Engineering- Shoubra
Electrical Engineering Department

Second year communication .' Duration : 3 hours
Answer all the following questions No. of questions : Two Total Mark: 80
Question 1 [40 marks]
. 23 +A. |
(a) Show that the iteration formula X 41 = a7 n=0,12,.. isused [10 marks]
Xn

to find cubic root of real number A ,hence use the formula to find cubic root of 30

(b) Find cubic interpolation polynomial which interpolate the function y= f(x) at
the points (1,-4) , (2,8) , (5,140), (8,542) , (9,764) , (10,1040) .Hence find the value of x

which make f(x) = 0 by fixed method . [10 marks]
(c) By using Euler's method solve the LV.P  y'—1=xy;y (0)=1 [10 marks]

toget y (0.6) with h =0.2

(d) Find the deflection u(x ,t) of the vibrating string (length L = 7 ) ,ends fixed, and

¢?=1 corresponding to zero initial velocity and initial deflection f(x)=sin2x [10 marks]

Question 2 [40 marks]
2
(a)Given the heat equation 8_u — 2 o uz t =0 [20 marks]
ot OX
subjectto U (0,t) =0,u(3,t)=0and u(x,0)=x (x —3)
(i)Find its Exact solution using separation method and Fourier series

(i)Using the finite difference scheme to compute u (x =1 ,t=1)take h=0.5;k =0.5

(b) Find f "(1.005)and f "(1.015) for the following data [10 marks]
X 1.00 1.01 1.02
y 1.27 1.32 1.38

And find a root for the same data by inverse Lagrange interpolation

(c) Deduce the Exact solution of the wave equation [10 marks]

Good Luck, Dr.Eng. Zaki Ahmed Zakj
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Model Answer
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3 ) X = —A 22X 5 + A
X2 —A =0;X =x, —[—2 1= n N =0,1,2,...
n—+1 n 3X|3 3X§

X o — 3;4 —3.5[RooOt =3.107]

(b)

f(x)=—4+12(x =)+ (X =D(x —=2)8+(x =1)(x —=2)(x =5)7 = x> +5x —10

1
fixedis:x 3 =10-5x:x,,,; = (10-5x ,)3;|Root =1.4235

x|y

1/-4 |12 |8
218 |44 [15]1
5140 | 134

8 | 542

(C)
y'=1l=Xy;¥i1=VY;i +0.20+X;¥;),Xg=0,yp =1

Y1=Y0+0.2Q+XgYg)=1.2,y, =1.448,y; =y (0.6) =1.7638

(d )Wave Equation

Uy :czuxx UOt)=u(Lt)=0u(x,0)=f (x)=sin2x,u;(x,00=g(x)=0

N4 cnr . onr 2L . Nz
u(xt)=) sin—x (A, cos—t + B, sin—t)A, =—| f (x)sin—xdx;
(x0)= i (g 05~ 4By sin = “O, Syt osin

2 (L N -
B, :ﬂj‘o g(x)smedx,—> B, =0




Q2 (a)

U(X,t):F(X)G(t),FG’:ZF,G,F :G - 2

—
F 2G
—2a’t

F =c,cosax +c,sinax ;G = Ae

u(x,t) =e 22'[B cosax + D sinax]u(0;t) = OthenB =0,

u(3t) =Dsin3ae 2% =0, = ”?”,n ~1,2,3,..

—2n?7z%

s 3
u(x.,t) = E D,e 2 sinn?ﬂx,and Dnzéjox(x —3)sinn?ﬂxdx
=1

(b)
L _ka_052 _

~ h?2 (0.5)2
u; =0.75,u, =0,u3 =—0.25,Ug =U (X =1t =1) =2

AU 1 =4WUj 1, +Uj_q ) —7U;

(c)
, _1.32-1.27 ¢, _1.38-132 _
f'(1.005) = 2(0.005) =[5if '(1.015) 2(0.005)
(y)—_Y L3y -138) (v -127)(y -138) o (v -127)(Y —132) o
(1.27-1.32)(1.27-1.38) *~  (1.32-1.27)(1.32-1.38) (1.38-1.27)(1.38—1.32)

lety =0—|Root =0.238|

(d)wave Equation
Up =C2U,, U (0t) =u(L,t) =0u(x,0) =f (x)u;(x,0)=g(x)
u (X ,t) - F(X)G(t);

FG"=02F'G;F _C =—a?,
F  c%G

Fix) = chsincnﬂx,

n=1
G 1) :c3coscnﬂt +c4sincn7zt
u(x,t) = ZSinn—ﬂx (A, cosN %y anincnﬂt);

~—~7 L L L
A —EJ'Lf (X)sinn—”de'B __2 _[Lg(x)sinn—ﬂde'
" pLJo L " cnxJdo L ’



