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Answer the following questions

Question 1

Solve the following differential equations:
i) x (cos lj(ydx +xdy)=y (sinlJ(xdy — y dx) ii) y'Iny=xyp+p’
x x
? d . )
T L. N RO i) (D +3D* +2D)y =x" +1
dx’ dx x

10J;d{=x(@q viﬂX:_ﬁiljf_
dx dx dx 2x+2y+1
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a) Test the convergence of the following series:
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b) Draw and compute the Fourier series of the following function:

- X —n<x<0
fx)=
x O<x<rm
¢) Find the Laplace transform of the functions:
i) ft)y=(@+1) e”'sin’t ii)f(t):ilf—e—
Question 3

a) Solve the following system of simultaneous differential equations:

dx dy 5
—4+S5x+y=e' — —x-3y=e"
dt + dt o

b) Evaluate : [[(2xy*+2ycosx)dA

where D is bounded by the curve y = Jx , x=0,andy =3.

(Look Behind)



¢) Find the orthogonal trajectories of the curve:

vy +3x* =2ax

Question 4
a) Find L {F (s)} by using the Convolution theorem:
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b) Solve the initial value problem by using Laplace transform:

¥y =2y +5y=-8¢" ¥(0)=2, y'(0)=12
¢) Find the inverse Laplace transform of the following functions:
)5 F(s)+ sF(5) — 6F (s) = -3 ii) F(s) = tan'l( D) +In; o
+5 1

Question §

a) Find the mass and center of mass of the lamina in the shape of the region bounded
by the graphs y =x* and y =4 having mass density givenb p(x,y)=1+2y+6x".

b) Evaluate the following integral:
{j'{(————;)dz dy dx
¢) Draw the periodic function and then find its Laplace transform :
fy=¢ 0<t<2rm

d) Find the moments of inertia [, ,I 7 ,I, for the lamina that occupies

the region D , where D is bounded by:
0<x<2,-1<y<1; p(x,y)=xy

With my best wishes Dr. Eng. Rizk Masoud
This exam measures the following ILOs
Ql-a Qla QI-b Q3¢ 0Qd-c | Q5-b ] Q3-b ] Q3d
Question Number Q2-a Q2-b Q2c Q3 Q3-a i Q4-b Qé-a I ] Q5-a
Skills Kunowledge & understanding Skills Inteilectual Skills Professional Skills




