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(1) Solve the D.E: dy + dr = cos?(z + y) dx.
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(2) If H’;(fa g) = z° and f(r) = z. Find g(z).
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(4) Find L0110
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(6) Use laplace transform to evaluate ﬂ}\nmgm\ f — dt.
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(7) Solve heDL ' +y=u{t—2).
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(8) Let (sinz)y” — ¢’ + (cscx)y = ¥
¥ = 0. Find all singular points and classify them.
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(9) Find the recurrence relation of the D.E: (4 — z%)y" + 2y = 0, near 2o = 0.
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(10) Let %y + (sin T)y + 7 — 1)y = 0. Find the in icial equation. What is the

torm of the linearly independent solutions ¥; and 2.
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HCircle the most correct answer (2 points cach )# .
Q1- One of the following is not true about the ODF; (x —2) y"+5(x =2)y"+y =1

(a) This ODE is a non-homogeneous Cauchy — Euler equation .
(b) This ODE has an ordinary point at X = 0.
(¢) This ODE has a regular singular point at x = 2
(d) All the above are true .
(¢) Some of the above 1s not true .
()2- If the roots of the characteristic equation of a diffcrential
equation are  1,1,-2,-2 then this differential equation is:

(@ (D+1)(D-21)y=0 by (D-1)(D+21) y =0
© (D*+1)(D*-21)y =0 (@ (D?-1)(D*+21)y =0 (©) (DE—I)E(DE+ZI):}'=D

¥ 1 1 .
Q3 - Assume that V' =c¢, ilel"' +c, [[ l]r +|: 2Dc“ is the general solution of the

system Y '=AY . About the system Y '=AY we have
(a) the system has repeated cigen values and the eigen space depends on on¢ free variable
(b) the system has repeated cigen values and the eigen space depends on two free variables

(c) the system has real defterent eigen values

(d) the system has complex cigen values
(e) the system has complex eigen values and the eigen space depends on two free variables



http://www.mechfamily.net

1 E-.‘u‘ 40 1 =3 . .
1 C, \ e " 1s the gencral solution of the system ¥ '=A4Y

e S

Q4- Assume that ¥ =,

About the system Y _ A“}" we have

ﬁ?) 1:;‘-; 2?1:; f}l‘i :;;ETI:;;‘} elgen v'alues and the eigen space depends on one free variable

: erent cigen values
(¢) the system has complex cigen values
(d) the system has repeated cigen values and the ei gen space depends on two free variables
(¢) the system has complex cigen values and the eigen space depends on two free variables
Q5- If the indicial equation of the power scries solution

of the ode x?yp"+ (x sinx )y’ ~(2cosx )y =0 ,ataregular singular
point x,=0 is r?—r—2=0, then the solutions of this ode are:

(@) vi=x "D ax", y,=Ay,Inx +x>» bx" (b) y,=x > ax", y, =y Inx +x2Y b,x
n=0

!

n =1
it =0} n =l

3 - " -1 = ’
(C) V, =X ‘“Zunx s Vs =A_]J|].H.I' +X Zb”x ;

n=M0

n=0
(d) YV, =X _"Z”nx" s Y :J;llnr "f'x_IEb”I” (L') y, =CosX , Y, =8Inx
n=0 n ={)
¢ l A
COSX e

" . ! x i . )
Q6- About the ODE y +[ =3 )y + . y =0 we have

\ J

(b) x,=0 isan irrcgular singular point

(a) x, =0 is an ordinary point
(d) all of the above arc true

(c) x,=01s a regular singular point
(¢) None of the above is truc
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9- Thevalueof L7'|e™ is equal to
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(a) I;H (1 ~r) I(IE-}* sin2£d{)dr  (b) Eu (¢ +7) j(je ¥sinh2{d{)dr
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I1- Write all details (26 points):
Q1-(6 points)Using Laplace transform and Cramer's Rule find the value of y, only for
the initial value problem of the system of ODE :

ViEX=3y . vy =24y, p,(0)=1, p,(0)=-2
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Q2-(7 points)Find OIE power SCrics solutions of xy +JY

=0 ncar x,=0
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Q3-(7 points)Using Laplace transform solve the initial value problem :

y”+2y'=u(r—3;—-)cnsr : y({})=l , y'({}):{)

g: [ i D e
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Q4-(6 points)Using LaPlace transform solve the initial value problem :
y +ay =5(t-2) , y(0)=1, y'(0)=0
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I - #Circle the most correct answer #.

QI- One of the following is not true about the ODE (x +1)" y"+3(x +1)y ' +2y =e”

(a) This ODE is a non-homogeneous Cauchy — Euler equation .
(b) This ODE has an ordinary pointat x =0 .

(c) This ODE has a regular singular point at x =-1 .

(d) All the above are true .

(d) y —Ax +Bx?+Cx 2 cos2x + Dx *sin2x (e) y

ID.#:
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(e) Some of the above is not true .
Q2- If the roots of the characteristic equation of a differential equation are

then this differential equation is:
(@) (D-1)(D*-41)y =0

(b) (D-1)(D*+41)y =0
; 2

(c) (D+1)(D*+4l)y =0 (d) (D+1)'(D*-41)y =0 (¢) (D~1) (D+41) y =0
Q3- An acceptable particular solution y, of the differential equation
y[”4-4y"=:c +sin2x 1S: .

(a) y =Ax’+Bx?+Cx cos2x + Dx sin2x (b) y =Ax?+Bx'+Cx’cos2x +Dx “sin2x

(c) y =Ax?+ Bx +Cx cos2x + Dx sin2x

1,1,1,-2i,2i

'1 -
—Ax}+Bx?+Cx?*cosx +Dx “sinx

0 , o 1=1 0 _
Q4—-If Y'Y =g . e +c, 1 ¢ is the general solution of Y :_0 S_Y then a particular
1 0], [2'] .
solution y, of the system V' "= Y + is :
i & ]2
- = ¢ [ —Ir- -Ef 0 11+ Zﬁ‘zf
@y = fz'g dr (b)Y "= s |47
0 eSF_Iﬂ r_fﬂ’sr_ ._0 e 15 —T€ ]
] ) [~ 1 [ 2t |
e 0 2e
)Y ) = dr
) 0 es*d{;[_are'ST
[~ e 282:'- Feﬁf 0-1!—2621'"
@r o= c|dr @Y= o
0 e 0 "G_I_ 0 e ol —T€

QS5- If the indicial equation of the power series solutionof the ode y "+ P (x )y "+( (x )y =0
.at a regular singular point x,=0 1s r! +r—2 =0, then the solutions of this ODE are:

>

n =0

ax

n

N n st 3 n _ ] n _ —9 =
(a) Y, =X Zanx y Vo :Aylln.),’ + X ;b”x (b) Y, =X . yz_..yilnx + X ;bnx

n=0

(C) ¥y = jzanx“ 3 y! =Ayllnx _]_I-le”xﬂ

n=0 n=0
(d) y, =x z.::rﬂx" , Y,=y,Inx +x anx” e) y, =x"" Zgﬂx” , y,=Ay, Inx +xzﬂbnx
n =0 n=0 n =0 n=
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Q6- About the ODE x 2y "+(xe“ )y’—(2cnsx )y =0 we have

(a) x, =0 is an ordinary point (b) x,=90 isa regular singular point
(c) x, =0 is an irregular singular point (d) all of the above are true(e) None of the above is true
1 G
Q7-The value of L ¥ g™ - | is equal to :
54 (.5‘ iy 4) J

I T

() %:J:j:u (£+3)cos2(&+3)dédr () ”u (&-2)cos3(£-2)dgdT

I r

1 i T .
() -z-ja[u (£-3)cos2(&-3)dédr (d) %Jju (&-3)sin2(£-3)d&dr (¢)

0 0

rnsini’»(g' —2)dédr

) | —

| \

Q8- The value of L (S " 2) - | 1sequal to

2
L\[(s +2) +7r1:| ;
(a) —]f——re ' cosmat (b) —1-—re “ sinhzt (¢ )— -l—r e % sinat (d) —LIE 2 coshmt (€) —1—1‘6“2‘ sin 7t
27 2 27 27 2r

Q9-If L(f (r))=(52:4)

[

- ,then value of L [ '[f (7)d r] is equal to :

0

s? q 5? 1 ) 3 1
(31+4)3 ()(32—4)' ¢ (52+4)

x -y +2z+w =1

S \)
3 (b) 1 ( )
o (51 +4) (.5'2 --4) ;

. Q10 —Consider the system of linear equations:  2x +y =3z —-w = 2 then
dx -y +z +w =4

One of the following 1s not true

(a)The system has two linearly independent equations

(b) Echelon form matrix of this system has two non zero rows only
(c) The system has infinite number of solutions .

(d) All of the above statements are true
(e) The system has three linearly independent equations

21 2 ¥i
QI1-If 4=[0 3 -1|,B=|1]thenonc ofthe following 1s not true
0 0 2 3

about the systemAX =B
(2)The system AX = B consists of three linearly independent equations
(b)The echelon form matrix for 4 of this system AX = B consists of three
non-zero rows.  (c) The system AX =B has infinitely many solutions

-1
(d) det.A #0 ) A~ exists
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I1- Write all details -

Q1-Find ONe€ power series solutions of xy"+y’'+xy =0 near x o =0
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Q3- Using Laplace transform solve the initial value problem :
y"+4y =u(t-=) , y(0)=0, y'(0)=0
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sti‘vw)‘j“ — (@) Hecx jl + Y =06



http://www.mechfamily.net



http://www.mechfamily.net

V. ol 1 f/ LT e K . sOa
Gy v

st e



http://www.mechfamily.net

