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A- Special Functions

(1) Find the following

(1) T(3)+T(4) (2) T(5).r(A3)
(4) T(0.5).T(- 0.5) (5) T(L.5).T(- 0.5)
(7) T(~ 0.5).B(2 , 0.5) (8) ['(5) + B(3, 4)
17 15 res .15
(10) B(Z’Z) + B(gié) (11) B(3.4) + B(gig)
(2) Find the following integrals
(i) [ e~ (i) [ xe—<3x
0 0
(iv) | xSe~2%ix (V)] e®*-x%x
0 2
1 3
(vii) [ 31— x3dx (viii) [ X327 — x3dx
0 0

T

. n
(X)£ (x-3)"4 - xdx (i) F sin x/tan xdx
0

(3) T(0.5).T°(L.5)
(6) B(L, 3) + B(3, 2)
(9) B(I'(2), I'(3))

[(2.5)
B(4,2)

(12)

1
(iii) [ x3(~In x)%dx
0

L2
(vi) [ e™X“+0%dx
3
T

2
(ix) [ sec x~/cot xdx
0

2
(xii) [ x.4/16 — x4dx
0
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(1)Find F(s) of the following functions:

(1) f(t) = 2t3—5t2+3

(3) 1) = £3(t+3)2

(5) f(t) = t~/t — 4

(7) f(t) = 4sin 3t + 52t

©) ) = (4—¢1)°

(1) f(t) =e'*3 (e +3e7)
(13) f(t) = (sint—cost)2

(15) f(t) = (1 — cos3t)(2 + cos3t)

(17) f(t) = sin4t sin3t
(19) f(t) = sin“t

(21) f(t) =sin 2tcos 3t
(23) f(t) = sin(2t + /3)
(25) f(t) = sinh2t cosh3t
(27) f(t) =t2cosh 3t

(29) f(t) = t2sin 3t.g4t

(31) f(t) = sin 2t

(33) fi(t) = }Siﬂdt
0 t
t -2t 3t
(35) f() = [S——°dt
, ot
(37) f(t) = oo(t) +03(1)

(39) f(t) = gg(t)cost + t.o5(t)

2) f(t) =t + (t+2)2

(@) (1) = (¢2+1)°
(6) f(t) =t2+ 3/t + 4
(8) f(t) = 2sinh 4t + cos 2t

(10) f(t) = @—e")(2+e~ )
(12) f(t) =4 + 3%

(14) f(t) = (3—2sin2t)?
(16) f(t) = sin3t cos2t

(18) f(t) = cos2t cos5t

(20) f(t) = cos™

(22) (t) = sin 32t

(24) f(t) = cosh?3t

(26) f(t) = cost.sinh 2t
(28) f(t) = sin(t — n), t>m.

(30) f(t) = e ™t - e

(32) (1) = cos3t —cos 2t

‘o
B4 ft)=t.| ﬂtdt
o &

t -2t 3t
(36) f(t) = g2t j%dt
0

(38) f(t) = 205(t) —304(1)
(37) f(t) = t+g5(t).e%!
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(2)Find the inverse Laplace transform of the following:

_3_
(LF(s) = s 241
_ 1 2
(3) F(s) _s—2 2_9
GYFs) = _5 +25-3
S
(7) F(s) = —ﬁ
2
(9) F(s) = —m
_ S
(A e = s2+25+10
s-1
(13) F(s) = —m
15 FEe)=
(2s-3)
(a1 Fe= 22

(19) F(s) =tan (s +1)

(21) F(s) =

S(s2 +1)
2

(23) F(s) =3+ 823+1

_ 3 1
@OF9= "5

s—2
(4) F(s)=i4+#2
s (s+D)°+1
3
(6) F(s) ==
5 —4s5+3
S+3
s2—4s+4

_ 3
(10) F(s) = 245+ 4

s+1
(12) F(s) =
S 2165+5

2
g?2—25+5

S —23
5+6

(8) F(s) =

(14) F(s) =

(16) F(s) =

52+l

2
(s-1)
s+3

(20) F(s) ——Inm

4
$3(s-2)

(18) F(s) =In

(22) F(s) =

S+2

—Zs
@) F(s) =e ™+ —

(3)Solve the following differential equations:

()y -2y=0, y(0)=2

(2)y +4y-5y=0, y(0)=1, y(0)=0
@)y —-4y=0, y(0)=-1, y(0)=1

(4)y +5y+6y=0, y(0)=y(0)=1

Ans:y = 2g°t
Ans: y = (cosh3t +§sinh 3t)e 2t

Ans: y= %sinh 2t —cosh 2t

Ans: y = 42t 373t
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(B)y +2y+5y=0, y(0)=y(0)=1 Ans: y = (cos2t + sin2t) g !
2 1. 2
6)y+3y=t+1, y(0)=0 Ans: y = —§e‘3t+§t+5
RO _t . T B " (U S
(My +4y+3y=¢e , y(0)=y(0)=1 Ans.y=—Je "+ e +ote

8) y - 3y'+ 2y =6e2l, y(0)=y'(0)=3 Ans: y = 9g!— 62t + 6te?!

C- Fourier Series

(1)Find the Fourier series of the following functions:

@) f(x)=4—-x2, —2<x<2, f(x+4)=f(x)

(b) f(xX)=x2, —2<x<2, f(x + 4) = f(x)
©) f()=x+1, —1<x<1, f(x + 2) = f(X)
(d) fx)=xsinx, —m<x<m  f(x+2m)=F(x)
e f)= |x|, -3<x<3, f(x + 6) = f(X)
) )= [sinx|, -—m<x<m  f(x+2m)=F(x)

(9) fxX)= |x|-1L, —-1<x<1, f(x + 2) = f(x)

-1, -1<x<0

(h) f(x) :{ f(x + 2) = f(x).
1, O<x<1
1+x, -1<x<0

(i) f(x) = f(x + 2) = f(x).
1-x, O0<x<1
0, -2<x<0

() f6) = f(x +4) =f(x)
x2, 0<x<2
0, -2<x<0

(k) f(x) = { f(x +4) =f(x)
1 O<x<?2
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X, —2<x<0
(1) 1(x) = f(x +4) =1(x)
0, O0<x<2
—2—-X, —2<x<0
(m) f(x) = f(x +4) =1(x)
2—X, O<x<2
0, —-n<Xx<0
(n) f(x) = f(x +2m) =1f(x)
sinx, O<x<m
(0) () =sin>x, x in [0, 2], f(x+2m)=1(x)
(2)If f(x) =sin x, xin [0, w], f(x + 2x) = f(X)
Find: (a) Fourier sine series (b) Fourier cosine series
(3) Iff(x) =x+ 1, xin [0, 1], f(x + 2) = f(x)
Find: (a) Fourier sine series (b) Fourier cosine series

DIf fX)=x2, 0<x<2, f(x+4)=f(x)

Find: (a) Fourier sine series (b) Fourier cosine series
X, 0<x<1
(5) f(x) = f(x +4) =f(x)
2—X, 1<x<?2

Find: (a) Fourier sine series (b) Fourier cosine series

(6)Find the Fourier series of the following functions, x in[-m, =]:

() f(x) = cos*x (b) f(x) = cos *x (©) f(X) =sin
(7)Using the Fourier series of the function of problem(1.d) to find the sum of the
. n+1
series: D, =D L i+i

~(@n-1)@2n+1) 13 35 57

(8)Using the Fourier series of the function of problem(1.e) to find the sum of the

series: Z L 1+i+i+...

1(2n-1)% = 3? 5

(9)Using the Fourier series of the function of problem(1.k) to find the sum of the

n+1
series: Z( 1) =1- 1+1...
a1 (2n-1) 3 5
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(10)Find the Fourier integrals of the following functions:

Jx—l, |X|<2 X, |x<3
(@) f(x) = (b) f(x) =

0, | x| >2 0, [x>3

x|, |x|<4 sinx, |X|[<=®
(c) f(x) = (d) f(x) = {

0, |x|>4 0, |X>n

_ 1, <1
© f(x)={1 % =L oo

0, | x|>1 0, [x>1

2X, |Xx|<3 CosX, |X|<m
(9) f(X)—{ (h) f(X)—{

, |X[>3 0, |X|>m

(LL)IF (%) :{
0,

Find its: (a) Fourier sine transform  (b) Fourier cosine transform

X, 0<x<3
(12)If f(x) :{

0, X >3

Find its: (a) Fourier sine transform  (b) Fourier cosine transform
(13)Find the Fourier sine and Fourier cosine transform of the function:

f(X) =e¢%,x>0. Then show that:

% xsinx T O dx . o 2x 1
@ Sx=0 O =, @I 5=,
0=FX 0 (1+x?) 0 (1+x?)
0 veiny. o
(14)From the problem (1.e), show that: jw osidx zs_n
0 X 2 16
o0 2
(15)From the problem (3), show that: I(l—cosx) dx:E

0

Dr. Mohamed Eid
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D- Partial Differential Equations

(1)Solve the following P.D. equations:

(Dux+3uy—2u=0 (i) 2uy +3uy —4u =0
(i) ux —uy=4u (iv) 2ux +uy—3x =0
(v)3ux+4uy—5u:10y (vi)4ux+3uy—10u=5

(2)Find the solution of each of the following P.D.E:
() 2ux+3uy—-u=0, u(x,0)=4

(ii)SUX_Uy+u:O, U(O,y):3e5y

(iii) 2ux +uy +u =0, u(x,0) = 42X

(3)Classify and solve the following P.D.E:

(i)Uxx_Sny+6Uyy:0 (ii)UXX_Sny+Uyy:ezx+3y
(iii) uyx —2uxy —3uyy =0 (iv) uXX—5qu+6uyy:e3X+y
(V) uxex — duy + 4y = Xy? (Vi) U — 4uxy = €OS(2X + 3y)
(Vi) uyx + 3uyy = 3% +y* (Vi) Uy — AUy =Sin(4x +)
(4)Solve the following P.D.E:
(i) Usox — ey — 2Uiyy + 2uix + Uy —5U =0
(ii)Uxx+3ny+2uW+ ux—uy+6u =0
(i) uXX—4qu+uX—4uy—u =0
(iV)uXX—guyy—Zuy+4u =0
(5)Solve the following wave equations:
(l) 4uXX:utt’ O0<x<3 (ll) 9uXX=utt, O<x<?2
B.C: u(0,t)=u@3,t)=0 B.C: u(0,t)=u(2,t)=0
I.C: u(x,0)=5, ut(x,0)=x I.C: u(x,0) =x—1, y(x,0)=4x
(|||) 25uXX:utt’ O0<x<3 (lV) 4uXX:9utt’ O<x<3
B.C.: ul0,t)=u(3,t)=0 B.C: u(0,t)=u@3,t)=0
I.C: u(x,0)=x+1, uix,0)=x I.C: u(x, 0) =X, uy(x,0)=x



