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.. Provide all necessary steps with clear writing. 
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I~QuestiOIl #_ . Marks Maxin~m~~kJ 
I Ql 13 
-'-'·_'___0__- __________'_0___' __•____.'_ 

Q2 12 
-.--.------+----.~---f___.~.-- ..--.--..--. 

Q3 16 
_._-_._--_._---_ ..__._._.._. __.._-_._._-_..

Q4 17 
1------+----------+-_·_-_·__.._·_· 

Q5 12 
f-.~-----__i------ ...---.-.-..-.------. 

Q6 17 
f-----·----+-------·-+----·---·- 

I 

13 IQ7 . I 

Total 100 I 



Ql. the equation yl! - 21/' + 2y = J' + 1, 

x 
( a ) 	 \ 'enT' fy t'lla,t Y 1 +"2 + (~f'If'X COS X + ("J2ex' " a 2-pa,ramet.er f'arnilySUlX 1S 

of solutions, 

.) "/=- ~ tCI(e~X-~~i~X)tC.tCi'5iI'\X+e.~~x) 
'I: 1: .; (c\ +C~) ~~~~ -+ (CR. _(,,) eK'S\Vn( , 

~ i l.... tt\t~)le~)(-e:~il'\X)t ((,I..C.J(e.)j.Sil)x+e~c.m~ 
-= .t C!t eX~'/.. - ~C.l ~'" S\V\X 

\~-" 
'I"- ~7' -'< ~'/ :. ~ Col. e"'~X - ~CI e"siox - ~{t + ((., tC.t.) e"'~X 

-t (C~ .(,) e S\'f\J/1+ .t (I -l- t t c, e:Ct!lbx + C:l, eXSinx) '" X+-I 

Thvt.J~ y.., I ... ~ -+ (I el(~l( t C..t e~SIr1)( (5 a. ~-FarametVl-

to..V)1iJy ~r 5o)u hoYt 5 

(b) 	Find a solution initial value problem consisting of the above dif

f' t' 1 t' h ' 't' 1 d" , '( ) , 1(' :3erell.la equa ,Ion t e U1l 1a can, ItlOm, y( J, = 3, Y 0) = "2' 

Y(o) -:= \ +C. -::. 3 ~ C, -:. ;(, 

'/(0) =- ~ tc.1~C<l." ~ <IF.> c.ot -:...1 
\\~(rj. \\a.. ~\,~ ~~ \b iVlitrJ 'I. t'(~ ~\e.w\ i'l. ~v~ ~O: 

j "" \ ... ~ + ~ e'l-Col¢)(. _ e:X Sin X 

http:erell.la
http:2-pa,ramet.er


Q2. Solve the initial value problem 

1
-y' = +e-'J,1/(1) --ln2.x . < • 

T~ ~\i~ ~ \.~ "'I'fi\\e.v- M l 

eYJ.y ~ X (e-"-+I) dX 

NtWi \.0 i\\.\e.~o.h\'6- b~\h S\Ju • ~e. h01l'il!' 


JeYJy ~ l\(e+I),h ) '-'I\(c:.~ is ~U.\vJ.~ 't•.w 

Y x.L I \'1<e :: T .,. e.: \X - \ J + C . 

~i\\.CSl. '/ l \ \ :; - \1'\,(, } 'We ho..'l/e : 

e-\~t _ L -+C U. c.-:.o 
- ~ 

T~~&'lA. \~ S~hGM. <SS \6 inih·J \j~ ~Y~b\~\t\ IS , 

e'l ~ ~ -t e()I.-I) . 



Q3. (a) Show that (x + l)y' + 2y = is not exact. 

QI- ~\) *-+ !'L Y " e!' => (~y - e") J)( -\- ()( -+\) d Y - 0 

\.-f.\- \\(""Y)::: ~y-e'/. G.M.\ N(y.,y) :(')1.+\). 
Si\\~ ].!\l~r) ... .t Ow.~ EN(~lt): i 0J'I.l \,\<t~ Q~uJ j 

0,/ ~ " 
'r~ ~~o..\i(IAA. \'S V\~~ Q.Y.Cl.c.\ 



Q tl. (a) Solve the initial value problem 

(1 - x)y! +- xy lll(::r +- 1), y(O) = 2. 

T~ stO-J.kJ,<IJl.d \()JLm, ~~. \~ ~ho\\. is' 


y'-I- X 'I:. _e! \Y\(Y-+I)

\-'/.. \-)(

r 


~'I\ i'l\\e.~\i~ \~~\$J\. fS ~"w. ~O . 

1~ jl( -r(I - t:;).1" -" +\'" 11-xl
e ~ e -:: e =: (\-x)e

-)C 

~1).\ti~\1\() ~\~ "".:\es ~~ \k s~al\ckycl lerM 6~ \-k i~re~'lAh~ ~~ 
r 

i Y\'\f'\i ~s : 't. (l\-x) e y) "" \VI (~ +I)')( 

T~ \ \ _~ er)l. y~ ~ \\'\()(.+,)cI 'I( ,,()<. +1) \1'1 ex+ l ) - X ... c 

HtM.CI.- Y-::. e)l. - \ (x +1) \VI (X'+I) - X+c.j .


\-)< L 
s\~~ '1lo) .... c. .... 1. ) 'We. ho...'1e \k\ HIR. sA\iI!\M ~t H\A.b 
\'t.\\,c&. \I~ \>y-e-\'\e.w-. ill ?t"1!M. \:,~ '. 

"I ::: £! J ()<. k\) \V{X+I) - Xof ~J 
I \_')( l 

(jive the interval in which the solution is defined. 



Q5. Find all possible values of Tn for which y = is a solution of the differential 
equation 

" 
2cl,2 y 'J ,_ f ') ')., iJ;r;~1/ ,~y = ( . 

on (-ex.'), +(0)
"' ' / ~ 

(b) on (0, +(X)). 

S\l..\'shh.lh"'0 '/' ::. 'M Xm-\ ()..M..d /'::. m ('(VI - ~ ",",-:l. il1 

\\0.. -Q...CV"-<\.\il!).\,\. \~ ~,,~: 
~ ~\i W\(W\ ... ,) ",w..-l_ 3 XM "",'m-\ ... 3xW\ :.0 

~ ~¥t\ (\(1\ ... ~ - 5'" - 3 ":: d 

~ ~M 'IV _ SWl _ '3 ':. 0 

O'L l ~ 'M .;.\) l \Y\ - ~) := 0 . 

He.vt~ m ~ - -1: (o/t. '3 
(Q..) O~ \._00 I 't 10), \\.a. ~(\ ~S'5i~\e ~ $-~ VY\ IS 3 

~) ~ \.0 dOO) , \~ ~SSi\'\e ,,~ J M(J.N... Z> ~ -1-' 



Q6. (a,) Use a suitable substitution to reduce the equation 

to '1 separable equation. Do not solve th(~ new equation. 

T\.Q. ~o..\\'-' c..o..u.. \.e.. "'n\\"~ 0...$; 

I::{'- ~~ ') ,,h + 'I-t" d Y ::. 0 'N~<:.h. ,'$ \...o\\\~\\eOU$J 

\Ne.. \e.r y=u.~ I <;$. ~\ J..y "" uJ)( + Xdu., T~ ~k 
\.o~\\.e.eNS ~"-\i"M. ~Q.(e..""'C.5" 

(U"> '1.."" _ X3) d)(. -I- Ut X'3(\ld X+~ju.) =" 
$Jl. ,;('3 (.t U'!. _ I) dX -+ u.~ XLt dL\ :. (!) 

S't ..stL -'r _u,", • du -::. 0 'VJ\u.C"'- I's 0.. C;E.~ClJ'I.d\'\E. 
~ ~U~ ... \ \ . 

~o..x\~ 

Use an appropriate substitution to transform the differential equation 

~ dy . 1:
Y' -- 2.r,l):l y sin x 

d,x 

to a linear equation. Do not solve the Ilew equation. 

\~ ~i_ (p..u. \.t ""ri\\(O\. o..S ~ - iX7 .. y-'4i SiYlx \Vb"- I'SI 

./ l \J Jx \+31. ~ 
(}.... \;)exV\ou\\\ ~ ~~lAo.r\ov\' \tJ\rh. '(\ = -% N<fJMJ , We. \er u'= y -; 'I 
":>&- hVLt ~ "'- u% T'Io.u.t. ~ ~ J"... U % ~I.\... o..J \-k ~QI\\'\"",,\lj5

o ' dx 5 ~X 
I 

~\iOl\. \:,e~e,: 3;' \ 
~ v:'% ~ _ :t.,y.. \j.,¥rs::,- v: :5 '3inx U:. ~\: - ~xLl. '" Sim< 
5 c\x 


~\.;..c..\ \~ ~~ 'V\ \1. 




Q7. Initially 80 milligrams of a radioactive sub~""t" .
i-ll'"' 'na' '1 d d 	 '.- '" G,nce was Ilr("'e'-t Af" ,.., 1

'-, ss -~cl-ea"ed br -{ r:(I-'1 If 'fd'--~, ", c!" Ler I lours.''u,' '- la 
_, , _ .", j d /0. t1,le r . J-i. ' , 

amount of the substance pI'es'ont at t',Hue. tatf'~ 0 .eeayf 1"1.8-, 1.)fOportiollal-- to the'- md 	 .. " .m t-illc of the substance. 

*~ \<, ~ ~ ~ ~ 'R.!\:- ~S~ ~~R j\: 
~ \'(\\p,::: \\t k C, 

~ P .". C ~\ )wiT\.. C", ec., 

S',,-(A. 	 \'(0 \ '" C -.:. 'ilo J 'We. ~clV" ~h...\ ? = 'bO e'rl.'t 

I'l:f):=. ~oell "'- 9Ll- \tto-do) '" ~o~,o .. .to. 

\\-.w:. Q."II., L 0- t ~ '" '" \-b-) ~ ~,,- 3;; In 2

~ t \4 -~ \: \Y\!t
, \ 't -::. ~O e 'f 

\.~\- 'T k ~W\-time. r!J-~ ~~ SIlhsfo..v..Ci< 
_~T\V\~ 

~O e f ::: ~O j O-.M.A S$, 

\~ _ ~\\\'\.t .. ""~)" - \\'\.t 


\\€M.CJt \" ~ ~. 5 \...~, 



