Benha University B\ Final Term Exam
Faculty of Engineering- Shoubra Date: 23/5/2016
Electrical Engineering Department Engineering Mathematics(2)B

First Year Communication( <Lilas ) Duration : 3 hours

Answer all the following questions No. of questions : Two Total Mark: 80

Question 1 [45 marks]

T

2
(a) Evaluate: (i) J}fsinx dx (ii) I o - (iii) Iﬂdt [15 marks]
0

(b) Prove f (z)=cosz is differentiable at any point then find f '(z) [10 marks]

(c) Show that u(x,y)=cosx coshy isharmonic and find v (X, y ) such that

f (z) =u +iv isanalytic, Express f (z)intermsof Z only [10 marks]
(d) Evaluate the following integrals: [10 marks]
sinh z . 1
() dz ; (iM)|——dz ;
I -7 ! 2?36

Where C for all is the circle | 7 _1| —

Question 2 [35 marks]

(a) Find Laplace transform for [9 marks]
f (t) =cos(3t + %) +t cosh2t +e'sin4t

1 1 i
b) If — find f (t 6 marks
(®) k) 52+S+82+25 +17 " © [6 marks]

(c) Solve the following differential equation using Laplace transform: ~ [10 marks]
y"+2y'+y =0; y(0)=0 ;y'(0)=1

(d) Find the series solution of

y”+xy’=x2—|—2
[10 marks]

Good Luck, Dr.Eng. Zaki Ahmed Zaky
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Questionl (a)
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(i) _f sinx dx Ismzxcos xdx 2,6’(4,2)_2 r(§) = 11“(1)_2\/;1“ 1)
4 4 4 4
1 1 -1
ii letx 3=y, ,x = 3dx_— 3d 3 1-y)3d
()IJl—X =y.x =y y 3dy, Iy (1—y)3dy
1 .12 1 o 27
=§ﬂ(§ §) §S|n7§ 3(
Tsint _ _ smt T sint - 7T
(|||)I e tdt; L( L " =——tan s 5s5=0 jt—dt—E—tan 10=7

0
(b)
f (z)=cosz =cos(x +1y)=cosx coshy —isinx sinhy,u =cosx coshy u, =-sinx coshy,u, =cosx sinhy
v =-sinxsinhy v, =—cosx sinhy v, =-sinx coshy;..uy =v andu, =-v, —f (z)isanalytic > f '(z) =-sinz
() _
u =sinx coshy u, =cosx coshy,uy, =-sinx coshy,u, =sinx sinhy,u,, =sinx coshy —>u,, +Uy, =0 —harmonic;
Uy =Vy >V =juxdy =cosx sinhy +c(x),u, =-vy, —sinx coshy =sinx coshy —c'(x) -
c(x)=cons.»V =COSX sinh Y +CONS.f (z)=sinx coshy +i (cosx sinhy +cons.) -
letx =z,y =0 »f (z)=sinz »>f '(z)=cosz

.. rSinhz . 1

)| —— dz; H)|——dz ;

()! - ( )522_36

(i )Im dz =0 asz = risoutsidethe region|z —1|=1
T

(ii)j% dz =0 asz =z6areoutsidethe region|z —1/=1



Qustion2 (a)

f (t) =cos(3t +%) +tcosh2t +e'sin4t =—sin3t +tcosh 2t +e'sin4t

-3 s . 4 -3 s2+4 4
= - = + +
PO = et G ) e Tyr e 5249 (s2—-4)2 (s—1)2+16
(b)
F(s)= 1 " 1 _ 1 4 1 :1/(s+1)+l 3
S2+S S242S +17 S(s+1) (S +1)? +42 S 3(S +1)?+4?
t
f (t)zge_t dt +%e—t sin 3t :(1—e—t)+%e—t sin 4t

(c) by using Laplace to both sides we get
y"+2y'+y =e; y(0)=0 ;y’(0)=1
s (s)—sy (0)—y'(0)+2sY (s)—2y (0)+Y (s)=0

Y (s)(s?+2s +1)=1 thenY (s):%ay(t):te_t
(s +1)
(d)

X =Xpis regularfory "+ p(x)y'+q((x)y =0;
If p(x)and q(x)are defined (ANALYTIC)at x =X,

—>Y = Zan (X —Xo)n,
n=0
p(x)=x;9(x)=0—>definedatx =0 —

o0 o0 o0

y=>a,xx", y'=>nax"" y"=> n(n-La,x" 2,
n=0 n=1 n=2

o0 o0

> nn-Da,x"?+> na,x" =x?+2,

n=2 =1

let n—2=m infirstsum,n =m in second sum

—>2a, + > (M +2)(M +Day, , +ma,)x™ =x?+2—>2a, =2 —>a, =1,
m=1

R.Ra,,,=— Nam :m =1,3,4..
(m +2)(m +1)

12a, +2a, =1—>a, =—-1/12 »>az;=—a,/6 >ag =a,/ 40

y(x)=ag+a[x —x3/6+x>/40+...]+[x%—x*/12+..]



