King Fahad University of Petroleum and Minerals Department of Mathematics

MATH 202-Exam Il - Term 211

Duration : 90 Minutes Master
Name: ID Number:
Section Number: Serial Number:
Class Time: Instructor’s Name:

Instructions:
1. Calculators and Mobile Phones are not allowed.
2. Write Legibly. You may lose points for messy work.
3. Make sure that you have 8 pages of problems (Total of 11 Problems)
(There are 7 multiple choice and 4 written questions).
4, For the written questions, you need to show all your work. No points for answer without justifications.
5. Forthe MCQ, you must insert your answers in the table at the cover page.

Question Answer Maximum Points
number Points
1 5
2 5
3 5
4 5
5 5
6 5
7 5
Total 35
Written
Question Points Maximum Points
number
8 8
9 10
10 10
11 12
Total 40
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1. Let y(x) be the solution of the boundary-value problem
2’y 4+ 3xy' =3y =0, y(1)=0, y(2)=15.

Then y'(1) =

2. Using the substitution z = €' to transform the Cauchy-Euler differential equation
z2y —3zy’ + 13y =4+ 3z

to a differential equation with constant coefficients we get:

a) ¥y’ —4y' + 13y =4 + 3¢t
b) y" + 4y’ + 13y = 4 + 3¢t
c) ¥ +4y — 13y =4+ 3Int
d) ¥ + 6y + 13y = 4 + 3¢
e) ¥y’ — 6y + 13y =4 + 3¢
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3. A linear differential operator that annihilates the function

z? — z sin 3z

a) D3(D?%+9)?
b) D3(D? + 9)
) D2(D? + 9)?
d) D3(D?* - 9)
e) D3(D? —9)?

C

4. Two roots of a quadratic auxiliary equation are m; = 1+ 2i and my =1 — P
Then the corresponding 2nd order Homogeneous linear differential equation with
constant cocflicients is:
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5. Let y = ¢y sin(?) 4 ¢y cos(x?) be the general solution of the differential equation
zy" —y + 42’y = 0.
The boundary value problem

xy" —y +423y =0

() -ar(-4)-¢

2 2

a) has a unique solution satisfying y(0) = 1

b) has no solution

¢) has infinitly many solutions

d) has a unique solution satisfying y(0) = 0
=2

e) has a unique solution satisfying y(0)

6. If L is a linear differential-operator such that the particular solution of
Ly =5z% + 3z — 16 is y, = % + 3z and for Ly = —9¢3* is y, = 3e*7,
then a particular solution of Ly = 18¢3% + 102 4+ 6z — 32 is

) —6€** + 222 + 6z
b) 6e** + 2z? 4 6z

) —6e* — 22% — 6z
d) —18e% + 222 + 6z
e) 18e3* + 22?2 — 6z
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7. If {ae’“, be™*} forms a fundamental set of solutions for a second order linear
homogeneous differential equation then (a,band m are constants)
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8. (8 points) Given that y,(z) = z sin(In ) is a solution of the differential equation

z2y” — zy’ + 2y = 0. Use reduction of order formula to find a second solution
y2(z).

Yoo = o) j LAk (a0s)
\‘3(\))

The standard Loem of the DE S
j//——';j/+—gtj:o. (1ok)

Pex) = -

—‘-‘ ‘
X

— Jx(p)

S\fs \f\'()

\j (~<> = X 5\ﬁ<\r\x)

- ¥ 5|r\<\(\x S ____,_.——— % (WL)

)( S (\ﬂ"‘\

= x sin(lox) S ,..‘_z———-x - (\M)olx

= Y= (\{\x) & csc (lax) dx

R

= 5'\0(\(\7() .(— COL(\{\X)) @?B)

—

_x s (lax) - (1py)
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9. (10 points) Find the general solution of the differential equation

(D* - 2D +5)*(D*+2D*+ D+2)y =0.
"W\'a' qu'\l'\arﬂ chbtahaﬂ 1 S
2 3-
(N\ -2M < §) <m3+2m2_\.m-\— R> =0 (lPL)
2 N3
= (M‘—Zfﬂ-\- S) [(r\g‘(m'\"iﬂ —‘:(*"\*";?} =
2
= (-2 s) (nxa) (1) =0 (1PE)

= mid-o = M=-2 (1pk)

oY

ml*\:O—:’? m:’i‘L ('PL)

or 5 o s s \JT-{ ~4(1)(5)
(m"-im—rg)zo =2 g
= ?‘_‘_t__’l.li-tl—.: (% Qe (C/(c’e,ffl),

(V)

SC)/ -{J(\_Q 3@(\{-(11. So’l’hoﬂ S

(IP;)X ( N:) (L) (veb)
ij G, —e + G s X+ G sinX +(C~1+C5‘X)€>,( S A X

(A PL)
-\-(C6 +G X) é 5‘.(\(1)() .
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10. (10 points) Use the method of undetermined coefficients to solve

y"' +4y' + 4y =22 + 6.

ngL./ We So\\;(’. -‘r\\ﬁ' \\oﬁ\qjﬁ\’\cous’ Q.?UGLL!'O(\
7 4

g e
I+ 4y =0 .
The QUK oy e.oluahm s myymrY =0

- n
= ‘\m-v”rl)r\zo = M= -2 (om’wﬁ:} ' (lP{:)

’
‘8

%

e =@+ x) &, (pe)

e (2pks)
NC)W/ 1X+é 1S O\nn'uk'\\a{’(?ol l’\‘j 02/ So

D' (F+uD+4) Y=o which has ausiliany squshon
m? (a’kdmd) =0 . = Mm=0,0,-2,-2. (1pk)
Yo araxxGacx) g (k)

(0 )‘j‘o: AcBX = ‘j;:B -::)?/’zo

) Subsﬁ‘\\u%\\j i the DE, we gek

O+ UR+4A+YBX = 2X+56 :71"!’6#1/%:6
HB =2
(‘\?Qr:\.> B’J‘\i‘ and A:’\((‘?a

T\Q 3({\1“1_ So\u\"\af\ 'S j:‘i’c\-ﬂ\?
"—'(C\-rc'z") E,QX—\- \+—§'—
(L PLs)
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11. (12 points) Use variation of parameters to find a particular solution of the
differential equation

y' + 4y =sinz,

F\r”l;_. Je - . ;‘7
> We ‘nu\\m. S & Lff}'—f ‘

The auxi liary ”7“0"&:“6“(\ s afst=0  (1PL)

= - 1
= M= TR0 aned I(]C = G GQsax +G Sinax (\VL..\

T (\?L\
Y 2 U ) ) ,6) where

1
Nx) = Gsax  and Y6) = sinax.

W GSan Sia X
= = QCOSQ(QX)+9.S\'Y\2(1x)
-2 Sina¥ 2 (652X
- 2. (IP‘E\
0 S QA K
W, = -~ siax Sinax (L)
Siny 2 Gbs Ay
Cosay O
Waq - - SiaxX Gs(ax ) (lPE\
-2%\nayx  Slax
a3

Wi c}y - ——\5-5'\(\5( Siq2X dx = —SS\r{zxcosxo‘Y
W =

\ - - S\ﬂ3x (q.fés)
(\PE 3
W L ) _\ L 2 oy -1 )dX
=2 = P wsoie = o (o0l
’ - -5t X cgax
oy RN L D WSX L LGsx Ym0 s
= Sé\“ %R Tsiax)o = TR L e s

U
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