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Answer all the gollowing guestions é'éuaim gé'g';“'"‘""

Question 1 [ 25 Marks (A 8 Marks, B 8 Marks, and C 9 Marks) ]

(A) Find the general solution of the following first order first degree ordinary

differential equations:

dy x+2y-3
— i1 2 2 t d ._—..O —_———=—
1 — (tanx sin*y)dx + (cos*x coty)dy 2= = 2+ y—3

(B) Find the general solution of the following the first order first degree ordinary

differential equations:
dy 2y

1 — (y sin2x)dx + (y? + cos®*x)dy = 0 2 — Fl sinx
(C) Find the general solution of the following ordinary differential equations:
_ EX)B._ 2 W C(x2—]EY A
1(dx e —=10 2- (x 1)dx2+xdx—0

Question 2 [ 25 Marks (A 5 Marks, B 10 Marks, C 5 Marks, and D 5 Marks)]

(A) Find the general solution of the homogenous system of differential equations:

d?x d?y
——y=0 and — =X =
dtZ dtZ

(B) Find the total solution of the following non-homogenous differential equation
by the linear differential operator method

d3y dy d?y
1 ~ = cos (x) 2 dx2+16y e’* + x%+32

(C)  Evaluate the double integral ff, (x*+y?) dx dy where D is the triangle bounded
bythelinesx =5, y=x, andy =0

(D) Evaluate the triple integral [ff (2x —y —2) dx dy dz

where D = {

m

(x,7,2:0<x<1,0<y<x?} 0<z<x+
¥




e ___________
Question 3 _[18 Marks (A 6 Marks, B 6 Marks, and C 6 Marks)]

(A) Find the Laplace Transform of the following functions:
1— f(t) = 2 e?t cos?(t) 2—f()=t?sin(2t) 3- f(t) = f
0

t1 — cost
dt

(B) Find the inverse Laplace Transform of the following functions:

-—23

1_1;'(5):_&4__ Z_F(S)-—ln(SH) 3F()—'

s2—45+20 2 s2+16

(C) Solve the initial value problem using the Laplace transform method
dtz ZXy 2 + S5y =e” sin(t) with the initial conditions

y(0) = 0,2 ~(0)=1.

Question 4 [ 22 Marks (A 8 Marks, B 6 Marks, and C 8 Marks) ]

(A) Test the convergence of the following infinite series:

. _Zn=°°4n2—n—3 y _Z"=°°n!
0= Laner 1B+ 2n = Ly 107

n=oo " . n=co (__1)Tl+1

3— s, = Z ne™ (use the integral test) 4— s, = z n3

n=1 n=0

(B) Find the interval and the radius of convergence of the following infinite series:

n=oo xn—l n:oo( _ 15) |
1— g = Z 9 o = Z X n!
Sn n=1 (n—1)! u n=1

g = sn=zn=w(x—5)n

n=1 n

(C) Find the Fourier series of the function:
—-nt<x<0

1
f(x)={x 0<x<m

T 1 1 1
Then, show that: reakT -+ 3z + 5z + ..

With my best wishes Dr. Mohﬂmﬂdg Bassioni



