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Question one (36%). Circle the correct answer,

1. Let y(t) be the solution of the IVP:
Y =2y +y=0, y(0)=y(0)=1.
Then y(In2) = Avc: R4 (% a3 (x)=e =) NPT
- t +
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2. Suppose that y; and y; are solutions of the nonhomogeneous differential equation
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Lgy) = Y +p@)y +at)y =s(),

and y3 and Y4 are solutions of the corresponding homogeneous differential equation
Loyl = v +p(0)y +a@t)y=0. Gopvtn eod™
One of the following statements is false. — -
: LTy =Ly)=9qW

(a) Sy3 is a solution of the homogeneous differential equation
¥3— Y1 is a solution of the nonhomogeneous differential equation
(¢) y3+y4 is a solution of the homogeneous differential equation Vow,

(d) yi —y3 is a solution of the nonhomogeneous differential equation L [ﬁ X - ‘]
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7. If a < b < ¢ < d are the roots of the auxiliary equation of the ODE

YW 43y®) —ay” — 12y =,

then a+2b+ c+d is equal to Aur « LY v U - {1,-1 Y =
S B & s Sl
A :

@ s

) -1 — (> v+ /HY(Y%’s) = o
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a5 3 ) fAS) =0
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8. Consider the following ODE =) i -1 &8 L L
1 ! 2 1\ 4\ R\ R\
Y +9 =t*cos(3t). o o < d
How many terms are in the correct expression for the form of yp?
@ 2 f 0= =y ==, -4
(b) 4 e G 4+ GE

(©) 6
d) 8 e fmf““}yf - (Atum +C) Cos(34) o

('th+ g+ l:) SV~ (34) -

9. Which one of the following is equivalent to the power series
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ap+ ‘fllx‘i‘a?,x2 + Z::3 (an + api1 )xn

(b) ap+arx+ Yoo (ay + ayy3)x" = Ole ' NA
(c) fio+a|x+):;°=2(ﬂn+an+2)x" b a x'n
(d) a0+a1x+a2x2+z;’,°=3(a,,—|—a,,+2)x” —+ Z T S
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10. Which one of the following is a fundamental set of solutions for the ODE
x%y" —3xy 43y =0, Y>07

(a) f](x):x,fg(x)=x2 gl'; ‘y j(;”’;o
®fl(x) =% fo() =5 I T(es) —3X () ~3(n) =0
(© filx) =x% folx) =5 i LWE = X (”
@ filx)=x, H(x) =2, fr(x) =2x+3%° "ﬁlr = 3)‘1, {*z = €X
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11. The Wronskian of any two solutions of the ODE \N(”‘/V 2) 2 \ Xl 3K =aX F°
Xy —x(x4+2)y + (x+2)y=0, x>0 is
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12. Consider the following ODE & X xv
Y +2ay +y=0.
Assume that its characteristic equation has complex roots. Then
r]l}r{”}:y(:‘) =10, if
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Question one (36%). Circle the correct answer.

1. Which one of the following is equivalent to the power series

i apx" + i ‘1n+2xn+] 1

n=0 n=2

(@) ag+aix+ax® + Y2 5(an + ani2)x"
(b) ap+aix+ Y, (an +apy3)x"
() ap+aix+ Y o(an+ ani2)x"

ag +a1x+a2x2+2:;°=3(a,,+a.,,+l)x”

2. If a < b < ¢ < d are the roots of the auxiliary equation of the ODE

Yy 43y 4y — 12y =0,

then a +2b+c+d is equal to

(a) 2
(b) —1

(© -5

(d) 5



3. Consider the following ODE
¥ +9y =1*cos(31).

How many terms are in the correct expression for the form of y,?
6
(b) 4
() 2
(d) 8

4. The Wronskian of any two solutions of the ODE
K2y —x(x+2)y + (x+2)y=0, x>0 is

(a) cxe'

(b) cx 2

@ cxte®

(d) cxe ™

5. Consider the following ODE
y'+2ay +y=0.
Assume that its characteristic equation has complex roots. Then

limy(f) =0, if

t—yoo
(@ a<—1or a>1
b)) -l<a<l
) —l<a<0

@ o<a<1



6. Which one of the following non-homogeneous equations can be solved using the
method of undetermined coefficients?

(@ 1y —y=te

y3) 48y = cos*(¢) —sin*(¢)

(c) 3y¥) —2y" +y = cos(t?)
d) 2" +7y — 13y =127, 1> 0.

7. Suppose that y; and y; are solutions of the nonhomogeneous differential equation

Y +p()y +4q(t)y = g(t),

and y3 and yy are solutions of the corresponding homogeneous differential equation

Y'+p(6)y +4q(t)y =0.
One of the following statements is false.

(a) Sy; is a solution of the homogeneous differential equation
(b) y; —ys is a solution of the nonhomogeneous differential equation
(¢) y3+y4is asolution of the homogeneous differential equation

y3 — Y1 is a solution of the nonhomogeneous differential equation

8. The radius of convergence of the infinite series
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n o, .
Z 5% is equal to
n=0 2

(a) O
(b) oo

(d) 1



9. Let y(r) be the solution of the IVP:
y' =2y +y=0, y(0)=y(0)=1.
Then y(In2) =

(@) 3
(b) 2In2

@ 2

@2

10. Which one of the following is a fundamental set of solutions for the ODE

2y —3x/ 4+ 3y=079

@ fi(x)=x% fo(x) =+
® fi(x)=x, fr(x) =5
(© fi(x)=x, fa(x) =2
@) fi(x) =x, fo(x) =2, f3(x) = 2x+3¥°

11. The form of y, of the following nonhomogeneous linear differential equation
3 12y — 16y = e 2 —te* is
@ yp = Ar%e™% + Br2e +Cte*
(b) yp =Ae +Bte* +Ce¥
(c) yp =Ate % + Bte¥
(d) y, = Ar?e™  Bte™ + Ct2eM

12. The solution of the boundary-value problem

2%y 4 3xy —y =0, y(1) =2, y(4) = =, satisfies y(9) =

o

(@) 3
® 3
(c) %
d



Question Two (14 %). (a) Solve the following IVP

Y =t, y(1)=2, y(1) = 1.
Lk = a\ =5 Y J! =t Kg qu&ﬁ)
%\( v = SE&
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= L =) |€C=0o
Vol =4 = il
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(b) Without the use of the Wronskian, show that the functions 6‘0\ ‘a = t_’_* % 2 )
=T q

fi(x) = cos?(x)(1 +tanx)?, fo(x) =2018, and f3(x) = sin(2x)

are linearly dependent on the interval (—Z = 2
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Question Three (20 %). (a) The function y; = e~%" is a solution of the ODE
b) (14+2x)y" +4xy' —4y =0,

\ot
Use the Reduction of Order Formula, to find a second linearly independent solution ys.
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3 q ‘ )}) Solve the following nonhomogeneous differential equation

k\ y(4)+y”+y=ezr.
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Question Four (10 %). (a) Let y(x) = €**(c; +cycos2x + ¢3sin 2x) be general solu-
tion of a homogeneous third order linear differential equation with constant coefficients.
Find the corresponding differential equation.
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~ (b) What is the Cauchy-Euler homogeneous lincar differential equation of second
order whose general solution is

y=%(k1+k21nx), x>0 7
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Question Five (10%). Find the general solution of the differential equation

YO 43y@ —5y0) 4 17" — 36y +20y =0,
if it is known that y; = re' is one solution.
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Question Six (10%). Use the method of variation of parameters to solve
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