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Question 1[4,4] a) Find the largest interval for which the following 
initial value problem has a unique solution 

{ 
(x - 2)y" + 3y = x 
y(O) = 0, y'(O) = 1. 

b) Solve the nonhomogeneous differential equation 

y" - y = 2ex - 2x2 + 5 

Question 2 [4,3]. a) If y1 = ex is a solution of the differential equation 

y" + 3y1 
- 4y = X , 

then use reduction of order method to obtain its general solution. 

b) Determine a homogeneous linear differential equation with constant 
coefficients having the fundamental set of solutions: 

7 8 - X - X • 5 2 Yl = , Y2 = x , Y:l = e cos x, ;t/4 = e sm x , Ys = :x: . 

Question 3 [5] Find the general solution of the differential equation 

II I 2 3 
xy - 2y + - y = 3x + 2x ; x > 0. 

X 

Question 4 [5] Solve the following linear system of differential equations. 

{ 
16x" - y = 0 

y" - 16:!: = 32t 

\ 
I 
I 

I 

I 



S (\ I r n f-c (.,If N ~ --G 'I- 0/YII' 
o~ \...ov-> L--1:)...-,..r~ J 

I'.J\ .:t..cJ 4- , ~\.'f~t Se,....,..eA;"(. ll.t~'C\/lt..t<toH 

X<2.. IR 

q_c:JC.):::- >< -;L~o 
o.. o :2. X"72-

I? L '.t? ( , .1\J , o G(-uo,<!.)~ I?~ i("'-) to '() X E C- .~ -' '-J ~ 'I< €: ·2 J uo,_, " N.. ~ 

I~ U,._ i "" :'f. d-- ..:.J:-ff ~ J. l f.o, w ~.;),. t-k r ~ £ k r 0 
a l4~ So QJL.~ 'v) J::: C '-00 _.. .z) . (j) 

IV o !:c q /.ro ~t --1 k 7-' v P ~ 4 ~~ f;t.;!r, 111 (- 2-
1 

2-), 
~ 1'R-cj __ c..-f-_~ -~0:...._· ___ ; _ __________ _ 

&) I r-J -:'. - . .: -f- 2 e~ t- 5 

') L.ve. f ~ Lk '}o Ui_I}AI- of 
J 

:::: ) 



~ 

/ a~s bt-~~ ® ~ 
@ ~- ~ 3 ~"- '+d = .x / J, ~ e" "' ~ '\'~'"" ,,w..._ 

~ = l(_cl = exu.. 

' 
•{, e>< ..._ + C.:./ '5 "' Cu.+ 2. e" U.:-.- e><u..:: 

1 / "-L >< / '>< / "' _'S/ l<' / '· _Y. ~ + '> '(I -'+ 'd-~ e r + "- e. "'- ..._ e!/ lL + 
3 

,- u. + 3 e "'- - 'V<' u.... 

-=:-X 

><- ,: X ;:;. ,. ..... X 
e. u..--\ Se ~::::x ~ u..... ;-su...,-= xe 

I '- >< '-X ] I X C -5)< ,. u_-- [ " e e -L - e - ..:...! e. ~L - - - ,..._ - I(~ <._ ~ 5 

\ e 
-x ') --x c 5>< Lt.-:: -)(e. (-' e '- C 

4 + -zt:+i6" - 5e_ + 2. 

-----=--==----.., -x 3 -'><. C -~->< - ~ e - _ e - -'- e ""'"c 
q. /6 s 2. 

Cl -= c{' u_ _ _ x "3 c -Sx ~ 
(j -;; - -- _!_ e -t:- c e. 

T 16 5 
4 

r-:;--...25_ - _L+ c 
~~ /6 3 

0 

C -3 -

------------- ---"----------------- --- -----



J= 
G-

d 
G-

/"Yv- - \J ) 
~ -

. 
/"'ltV\ - - I + -L ~ cr. -

\ 

~- - 1 _..(,; 
~-

W\ ~ ( (""" +') -t- ,(...') (("'M + 1) - -<.') ::::. 0 ' 

/'yY\., ( ~ + ,) z_-+ 1) -= \ ~ 'l, ( ""h/+ < --w.. -t ~ ) -:::: c \c- -{ZJ 
"""" i' 2. ~ -t- ·"" -:::. o 1 " " ) 4- 2""" ~ '3 P.,,"'."'GL ~ \):Y8 ~ 

z. 
X 

( 5) (4-) -

'j -t .2. ~ -t- 2-d -=o ~ 

~ 

)<. () - Lcl' -t .;:.-~-::::: ':3 )< 3 + ZX 1 

G s, { .>.; .. Xu:- 'v z _, 
I -t-- "- u_ ::= 0 

"' z 
t.t -

1 -r Zx (..(_ - "":)x2.. z.. - J -t-L l 

I 0 x.l_ W_ l 
I -

' 4. 
1 3,x + <-, -x 
I 



l • 

/' w, 4- ~ 
lL- -3X-<.x ~ /\u.=- 3 I ,- -w xL ::: -':3 )< -2-. X-2-X \ (3 

X 

, o I c,v_ '3 I' ~ "3 
2.- \ 3 ·~.:' + 2-

- "3 )( -t- zx lA,- "3 )<. + z..x 
/ :z._- -w :xz.. 

/' 

lL :z... =- 3 X -t .3:.. 
/< J 

z.. 
l6!:lx-~=,:, \ G~e-sb(o~@ l J ~ r; -! -~ -=-o 

-c J -L6x -= 3.2. !:-

-:.) 

-l6 )( -1- '9l= ~ Z t I ·/{e'i\ 

( 6 ~ 4-'x- ry/~ ==-o 
I 

· ~ 
~ L 6>< ~/~ ~ -c 3z.t 

(<f) -...e-x -1< -=o I X::: e / 

( 4-) 

X - x-= l.. t-

~ - \)(""""' ~\ )(. 'W' -t c j(""""' _ ,L} -:= 0 

rw>o.. -:=. t / ~ -:::: -.\ I ~ -::=. ..L ,) ~ = _ .i, 

{2 (t,,~? ·ef -t-'i 'a f -+·· ~ c.d :+ <;;_ sw. t-\ C!J 
"!<p-=- ~~~ B i ' ~ ::- ·- ..z t . 

rvx . f - -t- --------r 1: li.>-;. t ~ ~::: ' ~ e -t- <;_ e• ~ .~~s++ ~ <;w. t - zt 

" ,, 

(!) 


