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Question 1 [35 marks]

(a) Show that v(x, y) = x + e?* cos 2y is harmonic and find u(x, y) such that
f(z) = u + ivis analytic, function express f (z )in terms of Z only [10 marks]

(b) Evaluate the following integrals: [10 marks]
2
z

(1) 9Sc (22+4)2

dz ,where cisthecircle x?+ y? =4y

(ii) . (:j;zdz where ¢ is the circle  |z| = 4

(c) Find a cubic interpolation polynomial which interpolate the function y = f(x) at
the points (1,9), (2,26) , (3,55) ,(4,102) .Hence find the value of x which makes f(x) =0
by fixed method . [15 marks]

Question 2 [35 marks]

(a) Fit the function y = asin?x + b  that best fit the data [10 marks]
(0,4.2), (%, 5.8) , (%, 8.3), (%, 12.5)

(b) Solve the following partial differential equation:
ou _ ou

— =4 — = 8e3Y 10y
Ix 46y ) u(0,y) = 8e>Y +9e
[10 marks]
(c) Solve  max. f =4y, + 6y, + 6y; + 10 [15marks]
S.t: 2)’1_)’2"‘33’3 <1

—V1 + 2y2 + 2y3 <?2

Y1 = O'yZ < 013’3 =0

Good Luck, Dr.Eng. Zaki Ahmed Zak§
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Model Answer
() Show that y (x,y)=x e cos2y isharmonicand find u(x,y ) such that

f(z)=u+iv is analytic, express f (z)in terms of Z only [10 marks]

v, =1+ 2™ cos2y ; v, =— 2% sin2y v, = 4e®* cos2y v, = —4e> cos2y

thenv,, +v,, =0 ( is harmonic) ; u, =v u =Ivydx

y
u=-e>sin2y +c(y) ;also

uy =-v, ;-2 cos2y +c'(y) =—-1-2e* cos2y ;c'(y)=-1

c(y):f—ldy =—y +c ;f (z)=u+iv =(-e*sin2y —y +c)+i (x + e* cos2y)
letx =z and y =0 then f (z)=i(z +e??)

72

J ' i 2 4 2 —
(b) (i) gﬁc VY dz ,wherecisthecircle x2+y? =4y [5 marks]
z2 ) e L _
Sﬁc (Z+20)2(z—21)2 dz  notdefined at z = 2i (inside) and z = -2i (outside)

$, 2@ ) = 2mi(22 /(2 + 20)?) = ZT”'( = ) = 2m (l) =%

(z—210)? (z+21)3 8i
.- CO0S Z . .
(i) gﬁc )2 dz ,wherecisthecircle |z| =4 [5 marks]
.. cosz 27i ,_ 27 o
(||)!mdz = (cosz ) = T (—sinz)|,__=0

(c) Find a cubic interpolation polynomial which interpolate the functiony = f(x) at
the points (1,9), (2,26) , (3,55) ,(4,102) .Hence find the value of x which makes f(x) =0

by fixed method . [15 marks]
X1y
119 |17]12
2|26 [29]186
3|55 |47
41102

By Newton forward: y(x)=9+(x-1)17+(x-1)(x-2)12/2 ++(x-1)(x-2)(x-3)6/6
y(X)= x> +10X -2 ,,,by fixed Xn1=(2- x,>)/10 ,,,root in (0,1)



I | Xps1=(root),, %o=0.5
0| 0.1875
1]0.19934
2 | 0.1992078
31 0.1992094
Question 2 [35 marks]
(a) Fit the function y =asin?x + b  that best fit the data [10 marks]

(0,4.2),(~,58),(7,83),(5,125)

30.8=1.75a+4b and 18.1=1.3125a+1.75b then a=8.457 , b=4

x |y X Xy |X*

0 |42 |0 0 0

T 58 |0.25 | 145 | 0.0625
6

T 183 |05 [4.15 (025
4

T o125 |1 125 |1

2
SUM [30.81.75(18.1|1.3125

(b) Solve the following partial differential equations: [10 marks]
ou ou

“—=4=— ;u(0,y)=8e3 +9e'%
o oy ©O,y)

u, —4u, =0 ;u(0,y)=83% +9e'%
let u(x,y)=Ff (x)g(y) :f'g=4f g’

4f g f

J'%'dy =Iady ,g =Be®Y

u(x,y)=Ce“(4X+y)+C1e“1(4x+y)
u(,y)=8e3% +9' then C =8, =3,C; =9, =10

the solution is u(x,y)=8e12X*3Y 4 gg40x+10y



(c) Solve  max. f =4y, + 6y, + 6y; + 10 [15marks]
S.t: 2y1 ) + 3y3 < 1
—V1 + Zyz + 2y3 <2
Y1 =0,y =0,y320
Lety; = -y',¥2 = -y,
max. f = -4y’ —6y', + 6y; + 10
—2y' +y,+3y;+s, =1
V'1—2y',+2y;+s, =2
¥120,y,20y;=20
B.V y'1 y's Y3 | Ss S; Solution
S, | -2 1 3 |1 0 1
S, |1 2 2 |0 1 2
f 4 6 -6 |0 0 10
Vs -213 13 1 |13 0 1/3
S, |73 -8/3 0 |-23 1 413
f 0 8 0 |2 0 12
The optimal solution is: (4, Y2, ¥3) = (0,0, 1/3) And f=12

Good Luck,

Dr.Eng. Zaki Ahmed Zaki



