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Answer the following guestions

Questioni: (50 marks)

a) Solve the following differential equations:

1 dy _ x(2Inx +1) i) dy _ 3x+2y
dx siny +ycosy ) dx 3x+2y+2
iii) ‘cosz X sinxgl +(cos’ x)y=1 iv) y- zx(ﬂ) _(91)2 =0
dx dx) \dx
D’ - 5D + 7D - 3)y =e”* cosh ;
" )y =€ CoSi¥ vi) xz%—z‘;+2x%y—-2{)y=(1|:+1)2
X X

b) Solve the initial value problem by using Laplace transform:
yo2y-y=e—¢ - yO=Ly0=3
¢)Find the center of the mass of a thin plate bounded by the parabola y=6x- x°

y=6x-x’ and the straight line y = x , given that the density as p(x,y) =1

d) Evaluate the following integrals:

i) m'Zz e dy dxdz-  whereD is‘givenby D: 0<y<x, 0<x<I, 1<7<4

D
ii) ﬂ -—-———2——~——-dxdy where D is givenby D: 0Sx<y, 0<y<d
s (x+D(y+1)
uestion (50 marks)

a) Find the Laplace transform of the functions:

)f(t) = (1+ ™) sin2t cos2t ii) f(t) =t t sin2t +cos’t




b) Find the inverse Laplace transform of the functions:

s-3

s?+9 228 -35-2
i) F(s)=In ii) F(8) = ——————  {ii) F(s)=
i) F(s) =y ) F(s) ST 1) ) F(s)

¢) Find L' {F (s)} by using the Convolution theorem:

F8y==——s
© (s+1)(s+2)
d) Test the convergence of the following series:
L 4n’—-n-3 o (1) A
—_— ii
I)Z n +2n ),,2:1 n +1
, . n(x-1)"
e) Find the interval of convergence : Z——————
2"(Bn-1)

f) Draw the periodic function and then find its Laplace transform
f(t)=et O<t<2z

e/

W'th my best wishes Dr. Eng. Rizk Masoud
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