King Fahd University of Petroleum and Minerals
Department of Mathematical Sciences
Math 202 Exam Ill
Semester 1, 2008- (072)

Dr. Faisal Fairag

Name:

ID:

Serial NO:

Points

16

20

20

10

10

10

10

10

O | o | N |lo|lo|~Mlw | N[O

24

[N
o

15 (bonus)

Total 130

W “ Say a Prayer and Work Hard ~ §.g




(1) Solve
ym + yn — 8X2

| |
:ﬁ%&:\w ﬁlﬂr—f*jlf“ ?JCL (-‘#‘J'/Fa?(_/f'a?) .
._SM Mﬁi (T-Dg"t'@z)tj‘: O = et =g Qf_r
Sals - i',uf X, e X

5 = "311—{1,><+f_3@’{ LQ

Sk - Find anaihiader - L= iﬁ@%‘v gx*

‘DEC-D"_E.)%:(: é va-a'i’f;‘. C‘rc‘f’o;ﬁ'ﬂﬁ Ir.-.r'
Sals o 1;:{:__5;;(1;‘1; X

= A 4 Sa
H{‘,::ﬂ ; \dg Ax+ B4 ox = E}i;: 2AX+ 3R oy
5.? - 2A 68X + [2¢XT S E’}‘;fk = 6B + 24%cx
5f + Y = (6B 424CX) + (2A+ 6BxHRC )
= (6B+2A) + (z4c +6B)x + (2 xF = gXZ
u__‘;) LE+zhA=o ) 24 C -f—éf:;"—'c; J 12¢ =8 ZE}
Sc=t L8k (NE)-E 4oyl
H‘*‘-"V\J’H \d? =—X —"g_x +3 < x9 Z,/

C?
Fﬁmu:{gwu p '_Th_;_ CJJ:--'HQ wﬁ' E‘bl"bk'f'!b.,n 15

o g g 3, 2= 49
5:{_".{-%){{-3&’ +‘f1x'—g)<+3)( @,



\\ 2. )
(2) Solve ( Xz‘j\\__zﬂ- = XSS\Y\K —‘—;j B ;2'\3:63\:2‘

VYRR A 2 s

. ] = . 2 20 ™ \ Wy
IalE W'””E) e, SMsatinen | V=X ) Y = wmm)

A vy eﬁi Mm-0-2 =o = (m~2)(m+() = g

%.‘:K‘L . A

=

= X ?(—\ A x !"—-S‘

W \7“7( ”X#z(: s » WS kxsmx -x )
2.

\/\} = X o k: xgs\-\ﬂ)( @

< A2 X 8w X

_ _ AL
u‘\‘}v_\/\;}_:é]\g“"x = Y, =~z @=x /:3>
= -4 >

U;\, = *\A—fw—z:- ::-g‘*)(BS’\vn( = U, 3 jx stvix olx

3 2
NC\N/ EKES\VTXO\‘X_ =X Casx + 23X s inx
+ Cx sz x — GSMX

. SR —2 X Casx 4 2 STV
U, = —l:,;)( Cos X — X SwX é

d?: ui&ﬁt i u?ﬂkﬁ'a_

W\g_/.’—&-—-"\——/

2. e
— — X StiX —2CsxX A FSaX /A

,&/W%gﬁ

LSVIX

z ) 9 o
:._lg_ x TCasX + L x"Casx -~ xSnx "QCJSX-E-;S\W

The gevnevald Saluiaa
/—-—_— —
Y =g * X

\
— X S\wnX —2 Csg X




(3) Solve:
2.n '
XV =4xy'+6y =2x* + 52

X2

A :
A Sl Vg
l"’" D —4wm + 6 = o

- 2
\j[ X 7 %L:XB @

S { s 2
—ﬁ__ w:l){“ Kzl_:gx%__z)(%: Kl'fl A
2X 2X @
| |tz £
15 ot e = i = T %
2

B 1
%(f* U, ’9;"‘” U .= — X ———)(L/QV\K '(L'?’XY_XZ
xboxhax —x> LN\

)\(da)/ T SM'Q”—'Q sl s .

(i

_/\ T Pal
g" L&+ £.%" o+ KL{"XL/QWX —x°




(4) "DO NOT SOLVE THE DE"
Use the substitution X = €' to transform the Cauchy-Euler equation
x?y"—4xy'+6y =0

to a DE with constant coefficients.
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(5) Giventhat y, = X, Y, = x"* are solutions for the DE

x*y"—2xy' =4y =0

(*)
and Y, = —1 is a particular solution for
Xy"—2xy' —4y =4 (**)
The general solution for (**) is (circle the correct answer)

@@ y=cXx'+c,x'—c,
(b) y=C, +C, X +x*
© Yy=cX +c,x" -1

(C)

3 3
(6) Giventhat Y, =X and Y, = 5X”  are, respectively, particular solutions

of Y'+2y=6+2x> and y"+2y=30+10x" .

Find particular solutions of

y" +2y =4x° +12
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(7) Use Reduction of Order (4.2) method to find a second linearly independent
solution for :

y” _ y — 0
Given that Y. = cosh X s asolution.
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(8) Find a linear differential operator that annihilates the function

x3e* cos3x + x%e** sin 4x
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(9) True or False:

(2 each)

1) The functions y,(x) =2 and Y,(X) =€ form a fundamental set of
solutions of the DE y" -9y =0.

1F Y =LY, =XY; =€ then W(y,,Y,,y,) =9 .

3) L=(D+2)*(D~-1)° is an annihilator for the function
f(x)=xe* —e™® +x%*

4) y= X* s the only solution on any interval containing X = —1 for the IVP:
(X +Dy"—xy' =1, y(-1) =1, y'(-) = -2.

5) Xy”—2y'+1=0 is the associated homogeneous equation of
x’y" =2y’ +1=sinx .
6) A constant multiple of a solution of a linear differential equation is also a solution.

7) A set of functions is linearly independent if at least one function can be expressed
as a linear combination of the remaining functions.

8) The IVP:
3y + (x=2)y = ——
X+3
y(0)=0,y'(0) =1 has a unique solution on the interval [0,4] .
9 y'+y' =0, y(0)=1y@®)=0 is a boundary value problem.

10) Ll f=LLf
where L, =XD-1,L, =D +1, f(x) =x),

1) (6% +e *)?=0

12) L=D?*+1 is an annihilator for T (X) = sin X cos X
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