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Answer all the following questions: [140 Marks]

Question 1 [70Marks]

: (A) Find the general solution of the differential equations [2[] Marks]
' ’dy x+2y-3
(i) (ii) szn2xdx + cos’x
dx  2x+ y-3 S s )dy
Idy 2y d?y dy
(iii) ——— - — = xcosx, x > 0 (iv) +71=
x dx x° | Y dx
- () TFind the solution of the ODE problem 7
dy d |
D) o Pey=0 [5 Marks]
(C) i) Solve the differential equation (x'2D2 -xD+.2)y = xlnx (b Marks]
ii) Calculate the volume of the body bounded by the surfaces: '
z=4-x, x+y=2, x=y=2=0 [10 Marks]
(D) (i) Solve the following system of simultaneous ordinary differential o
- dx d’y
equations. —5 — 3x -4y = 0 , - +x+y=0 [10 Marks]
dt” : d’t . |
(i) Solve the following ODEs (10 Marks]

1. (D? - 5D? +7D - 8)y = e**coshx
2. (D’ +9)y= cos2x + sin2x

d % dx ot
(E) Solve the differential equation a1 2 & di t4dx =te ysin

Laplace transform with initial conditions: x(0) = 0 and ”C'( 0) =0,
(10 Marks]
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~ Question 2 [70 Marks]

(A) (i) By transforming infco polar coordinates evaluate the integral (Jacobian)

aNa?-x?
j j x2 + ygdydx ‘ (10 Marks]
0 0 .
- . . o (2x)"
i) Find the interval of convergence of the series Sy = Z———-—— : - [3 Marks]
n=1 n

u) Calculate the double integral I I f(x, y)dxdy for f(x,y) =3+ x?+y3
' D

and Disbounded by 0 <x <1, 0<y=<x. : , [5 Marks]

(B) Find the inverse Laplace transform of the functions

s+ 1 | b
(i) F(s) = In— (i) F(s) = 75 (10 Marks]
s - (5)(s-2) (s +1)
(C) Find Laplace transform of the following functions
i t 0 b= =
-cos :
G) 1) = -G f= [10 Marks]
5, t _ 27w
: cos(ft——) -~ t>— ‘
3 3 1
(D) Test the convergence of the following series: ]
13 w » .
S~ o .\ ~
(i) Sn = . (ii) S,, = ( j | (10 Marks]
2w Dy -

?E) A periodic function f{x) with half period 7 is defined as follows:
flx) =x -t<x <0

i) Plot the function. ii) Find the corresponding Fourier cosine series. [I0 Marks]

(F) Find the center of the mass of a thin plate bounded by the parabola
y=6'x—x2 and the straight line y=x, given that it has a mass density

fee,y)=px,y)=1. . - (10 Marks]

With myy best wishes »
Assooiate Prof. Dr. Islam M. Elaesoky
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