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MENOUFIYA UNNVERMITY

Answer the following questions

uestion1: (20 marks)
a) Solve the following differential equations: (10 marks)
. 2 ' . COS X Ay 2x+y-1
’ +1)y' + =0 P —
i) (y )y +ysinxe u)dx dx+2y+5
b) Find the solution of the initial value problem: (5 marks)
(D2+4)y=sint+§sin3t+§sin5t y(0)=1, y'(0)=§3g
¢) Find the Laplace transform of the functions: (5 marks)
i) f(t)=e” 3 cosh 6¢ Wy Fli=— s
uestion 2 (20 marks)
a) Find the orthogonal trajectories of the curve: (5 marks)
= yi=Cx
b) Solve the initial value problem by using Laplace transform: (5 marks)
y'+2y'+ y=cos2t y0)=-1, y'(0)=-3
¢) Test the convergence of the following series: (10 marks)
2
+
2n"+3n i) Z( )
Question 3: (20 marks)
- n
a) Find the interval of convergence : ng—s—?’h (4 marks)
: n
b) Solve the differential equation: (8 marks)
(x*D* +6x°D* +15x*D? +9xD)y = —
X
¢) Find the inverse Laplace transform of the functions: (8 marks)
+1
i) F(s)=—""~— ii) F(s)= 1
(s+1)*+16 s(s=1)(s+2)




Question 4: (20 marks) |

a) Draw and compute the Fourier series of the function: (9 marks)
£%) 0 -r<x<0
xX)=
X O<x<nrm

b) Find the mass and center of mass of a triangle lamina with vertices (0,0), (1,0)
and (0,2 ) if the density functionis p(x,y)=1+3x+y (6 marks)

¢) Evaluate the triple integral _m yzcos(x®)dv where D is given by (5 marks)
D

D:0<x<1, 0<y<x, x<z<2x

uestion 5 (20 marks)
a) Solve the ordinary differential equations: (10 marks)
5)?
. dy 2xpe 2
i) —= i -2xp+y=0
) X = ) yp" =2xp+y
yreple? +2xte”’
b) Solve the system of simultaneous differential equations:- (5 marks)
dx t dy 2
—+Sx+y=e ——-x-3y=e
dt ¥ " dt d
¢) Draw the periodic function and then find its Laplace transform (5 marks)
f(@)=e’ 0<t<27 .
With my best wishes Dr. Eng. Rizk Masoud
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