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) Verify thefollowing formulas
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I1) Evaluate the following integrals

/4 12 0
[ (sin6+coss)"*do jtmlln(llzt)dt [a ™" dx
—1t/4 0
g m-1 n-1 Tox 8 d X K n
[@rx) ™ (@-x) "dx | | Jxm T dx
a 0 1 t X 0
3 1 % 12

dt m t

x™ (log x)"dx dt

-([ 3t—t2 £ Ja £1+t4




Student Name: Section:



Student Name: Section:
Sheet 2

I) Find F(s) of the following functions:
ke'k?4t  gk?ar

Jant® ' Jnt
f(t) = U(t-3)[ -€* +2+ 3t + 5sin(5t+8) U(t- )

f(t) = t sin3tcosh2t +4sin®3t
I1) Find inver se L aplace of the following functions:
2-3se°+46%  $+95°+65+3

f(t) = €%™[cos(9.2t + 3)] +

aCh s(s+1) P +55% +4s5+6
_ 55?+8s-5 , 9s+4

He) = (2 +25+5) ¥ (s+3)3

f9=_. 2 9s+4

S} (s® +4s+5) * (s-3)%+6

I11) Solve the following differential equations using L aplace:

y +2y -3y=U(t-2)(t-1),y(0) =1,y (0)=-1

y oy =f(t),y (w/4) = 12,y (w/4) = 2-4J2, wheref(t) is given by
indicated graph 11(t)
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i’ —n<t<0 .
1)f(t)—{(t 2 o<t , with f(t) = f(t + 2 ). Show how to use
T <I<T
this Fourier series to compute the sum i
L2
_|ml2+x, —-wm<x<0 . . .
2) f(x) = {n/Z—X, O<x<n . Expand in Fourier series and then
1 1 1
deduce the sum ?+¥+7+""

3) Let the 2 i periodic function f (x) be specified on theinterval (-m, )
by f(x)=x%

(@) Determine the coefficients {ck} and {d} in the Fourier Series

expansion f(x) = Z ck coskx + Z d sinkx, then determine the
=1

value of i%

X, O0<Xx<m

4) Let f(x) be afunction of period 2 m such that f(x) = { x <o’
T, T T

Sketch agraph of f(x) intheinterval =2 m < x < 2 mand find the sum

of 1-i+i-1i . and il

3 5 7 325272
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5) Solve the following integral equations

< 1 O<acx<l
a) If(X)Sin(aX)dx =12 1<a<?
° 0 2<a
b) J(;f(X) cos(ox) dx = {]O-'OL Oa<>ocl<]_

6) Expand in half range cosine (cosine harmonic) the functions

a) f(x)=sinx ,0<x< n, b)f(x)=x, 0<x<1, ¢)f(X)=€",0<x<n

0 n-1
d) f(x) =x (n-x) , 0<x < 7, then deduce the sum )’ —(_r11)2
n=1

7) Expand in half range sine (sine harmonic) the following functions

a) f(x) =x* 0<x<2 , b)f(x) = cosx 0<x< =,

& 1
c)f(x) =x(n-xX),0<x< n, thendeducethesum  —— _
) F() =X (%) 7 Y G

8) Expand Problemsin 6 and 7 in odd harmonic and in Even harmonic

9) Expand in complex Fourier
a) f(x) =€, -n<x< w, b) f(X) =x, -1<x< 1
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10) Expand the function f(x) =x,0<x<Tin
a) Fourier cosine
b) Odd harmonic
c) Even Cosine harmonic

11) Find Fourier transforms of the following functions

-y2 © -q
8) f(x) = {1 X5 IXIEL then evaluate | (’“‘)Siﬂ) cos(x/2) dx
0

0, |X|>1

1 O<x<a
b) f(x) = {-1 —a<x<0

0 |X|>a
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1) Evaluate the following integrals

1- If(z) dz, where cisthe curvey = x*from -1-i to 1+i

1 y<O0
"2)= {4y y>0

Z-I(z +2)dz, where c is the path from z = 0 to z = 1+2i consisting of
Cc

line segment from z = 0 to z = 1 together with the line segment from
z=1toz=1+2.

(23
- I (3x2 +3y) dx + (3x -4y) dy, aong the path y* — 2x%y+x*-1=0
(_1!0)

4- Find the harmonic conjugate for the following:

Q) u(xy) =x*-y*+y b) v(x,y) = 2xy + 3y

5- If f(z) = €'cos(ay) + i €'sin(y-b) is differentiable at every point, then
find aand b.

I ZCOS(Z) dz wherecisthecirclelzl =

6z+5
71252 T gy g+l 22l
c (z-1)
9-I d23 c: x = 3cost, y = 2sint
c(z-4)
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1- Use Picard’s method up to third approximation the following
differential equation y =x3(y'+y),y(0) =1,y (0) =%

2- Find y(0.3) for the D.E. y' = 3x+ y?, vy (0) = 1 using Euler
method, h=0.1.

3- Solve the following differential equation y° = x* y*, y (0) = 0,
using Taylor method

4- (1,3),(5,-7),(-13,4),(2,47), (-6,15)

Find Lagrange interpolating polynomial that fit the above data.

5-Construct Newton interpolation polynomial satisfy the following
data

35 3.55 3.6 3.65 3.7
y | 33115 | 34413 | 36.598 | 38.475 | 40.447

6- Solve the linear system by Gauss-Seidel Method
a) X +4y+z=2, 4x+y+z =5, x+y+4z =3

b) x+y+5z=3, 6x-2y+2z = 5, 3x+9y+4z =11
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