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Answer all the following questions: [100 Marks]

Question 1 [50 Marks]

(A) Find the general solution of the differential equations (I8 Marks]
+2y-3 .
(i) dy _x+2y (i) ysin2xdx - (y° + cos’x)dy =0
dx 2x+y-3
1dy 2y d?y dy Y
(iii) ——— - =5 = XCO8X, x>0 (iv) +1=] =
) xdx x° Y ax dx
(B Find tho solution of the ODE problem
2
[—dl) - 2x (g‘z +y=0 [4 Marks]
dx dx
(C) i) Solve the differential equation (x‘?D?- -xD+ 2)y = xinx (4 Marks]
ii) Calculate the volume of the body bounded by the surfaces:
z2=4-x, xty=2, x=y=2=0 [4 Marks]
_('b‘)"'?i)'_'éé'l_{%"{}i}{fb'iig%iﬁé'E&E%HE&E'éiﬁﬁééﬁéBﬁg‘6}’&15;{5}'&1?{&'1%}&{51' """""""""
. d’x d’y
equations.. —= - 3x -4y=0 , +x+y=0 (8 Marks]
dt’ ) . di Y
(8 Marks]

(ii) Solve the following ODEs
1. (D? - 5D? +7D - 3)y = e**coshx

2. (D? +9)y = cos2x + sin2x

. d2x dx t L
(E) Solve the differential equation —5- - 4 —J" + 4x = te using Laplace
dt t

(6 Marks]

transform with initial conditions: x( 0) =0and x'(0) = 0.




(A) (i) By transforming into polar coor

ava?-x2 -
I x2 + y2 dydx [4 Marks]

1) o

dinates evaluate the integral (Jacobian)

. | 2 (2x)"
i) Find the interval of convergence of the series Sp = Z( )
n=1 n

) {4 Marks]

ii) Calculate the double integral 'gf(x, y)dxdy for f(x,y)=3+ x? + y3

andDisboundedby'Ostl, 0<y<x.

{4 Marks}
(B Find the inveree Laplace transform of the functions
(i) F(s) =1 ° (ii) F(s) : [8 Marks]
i §) = in—— ii 8) = arks
s - (s)(s-2)° (32 +1)
(G Find Laplnee vansform of the following functions
1-cost 0 <
cos
(i) ft)= aiy ) 2 (8 Marks]
¢ Vs
cosft-—) t>—
3
(D) Tost the comvergonce of the following series:
o0
2n-1 0 n
NS =9 20 ii) S, = (m_ n_) 8 Marks]
M Sn= 2, 0 @) Sn= 2| 5 [
(E) A periodic function ffx) with period 21 is defined as follows:
| flx)=x -TEXET
i) Plot the function. ii) Find the corresponding Fourier series. (B Marks]

density f(x, y) = p(x,y)=1. (6 Marks]

- With my best wishes
Associate Prof- Dr. Islam M. Eldesoky
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