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Final Exam 

Question 1 [4,4]. a) Determine the region in t he xy-plane for which the 
following differential equation 

(y-x)y'=x+y, 

would have a unique solution through the point (1, - 3) . 
b) By using separation of variables, solve the d ifferential equation 

(eY + 1)2 exdy +(ex+ 1)eYdx = 0. 

Question 2. [5,5] a) By finding an appropriate integrating factor, solve 
the following differential equation 

(y2 + xy3 )dx + (5y2
- xy + y3 sin y)dy = 0, x =1- 0, y =1- 0. 

b) Bacteria in a culture increased from 400 to 1600 in 3 hours. Assuming 
that the rate of increase is directly proportional to the populat ion. Find the 
number of bacteria at the end of 6 hours. 

Question 3. [4,4] a) Use undetermined coefficients method to solve the 
differential equation 

y"- 2y' + y = 2ex- 3e-x . 

b) Find the general solution of 

x 2y" - 3xy' + 4y = ..jX, x > 0, 

if y1 = x2 is a solut ion for the homogeneous equation. 

Question 4. [4] Find the power series solution near the ordinary point 
xo = 0 of the differential equation 

y" - (x + 1)y' - y = 0. 

Question 5. [5,5] a) Sketch the given 27r -periodic fun ction f and obtain 
its Fourier series 

f (x)= { cosx, .ifxE (0,7r) 
-cosx, 1f x E (-7r, O) 

Deduce the value of the series '\'
00 

n4 si,p~1n. ~n=l n 

Hint : sin A cosB = ~ sin (A +B)+~ sin (A- B) , 
cos A cos B = ~cos( A+ B)+~ cos( A - B ). 
b) Find the Fourier integral of t he fun ction 

g(x) = { cos x, 
0, 

and deduce that 100 

"t~J" d).. = 1l' / 2. 

1 

if lxl :S 1l' 

if lxl > 1!', 



.x: -~ -I> ~ •5p?"' C: ::;::;) 

(])! 
0 + -a + X-= o -r_.,. + a 

'YJ 

~ -t ..11 -+/A/ 7 .: h -I 17/j b-T C=;? 

(!J -"' F, 0-r TJf + -= "1'2 (!+-f) f-~~ "J<l "i'U--

JUp-~ "'(',,} ""' .{I ~-"~ (rtf' -~ fr, (,.. ~ ("' I'J ~ (,? 1~ ~ 

~,__a,(!+>(~ r ~:: c., e--;(1+ 6-·) f @ 

(;) ~F d (I+~) -= Lyo ~ {l+'JJ\ \y_ X:-I ~ ~ 1. ~' ) 

".;1~ o/1~'J'0!1 f, ov_!/wrrhJ . <.P~T»-~ 'W~ .., f' r~f(!.. 
"' """ "'f (! .,{1 +,ps ) -+ {: p "'" _J I+,? ) ( ~ 

(!) 
([) 

@). 



(fP 
. A'L a} (~":rx'/)dx 1- Uj"- "'jr·/~J) <I~.:: a (-f) 

~l1)/ 

\:2.. ).,...., \}) 17"1 

------'( { ) ) 



@ 
. A-3 o) ) 11 't~ 1+-') =tey- 3 e"' 

j:1 ~ ~~ + ':1f 

j
t; I --2 r .... 0 't. j ~ - -') ,., - z,., r J -::. ~ =J 1'71 " M.,_" I (!) 
::1,4 =- c, ~" + C-,_ X t 

~ -x (j) 
~P ~ A 1< ey -;- /J e 

Y t..- :>e o ~x 
'-'I _ .2/t')C e -1- A..x e - P e. 

.J f -~r ~ t IJ.r._Y r f;Axt j- A.><'--? -tg;}< 

~ f... bJ }itJ.. Jr;,. I~ f4._ ,)) & 1 w.__ k '--
2 A { r Y g ;>< =- e ? - 3 e- "'

~ > 2..1+ -o 't __.-J ft-=- I 
L( /3:; -3 -;::::;0 f3--=- -!. 

u(., c..t 

~ ~ 
d 

<( 

~ '2..- )<: ? -x-
;jo::; ;x. e - ..2- e t ~ 

~ ;;( 1--- x -r - ;x 
c

1 
e -1-- C..t.. x e. ~ ~ e.- - -1;, e 

(V 

b J lr..r j "' ~ , '-~ ;:: .:.c 'L- l-1 

"(jl::. 'l..)Cu-rx"u' I 1'~ 

j/

(j) 
2 u -1- t.; y u./~ . .>ct.-6L '' 

R 9~ b<- ~~, · "" t. 1 1 t. 1-l - U/c 
f.'f 4 1' 1- {/)t ~ t/ -t 'l. y U _ (; X U - 3 X £.< -1- 4 X -

y r ~ I fi;~J X 4 ,, + )( J tA I:: u )<: ~r c/ "- tY d u :: 'lr 
I 

~ ' X (f 'lr I+ "J !\) :;. S);_ (_ L (3) 

S' }<~n J Q(,\ L~t.,. 11 ..- 1 .. '\J _ -.l ~· . '·U -r - -- X "\...-

/A {~; ~ i"":: ~ (!) 



®'~ ci (ro 'U- ) =- -f! 
..)'-. 1.-- ~ 

><''tT--L;_"-+ C J~ __.;.; 
~ ) I 

=::=-) 

y '?_ c.../ I 111 J 
-==7 

cU-::: -<.. 
3 

-)~ c, 
?\... + -

?'-. 

I 'L - S/..._ C 
<{)- ..::- (-\ := - ~ ;)\..- -+ ~ 

/1 - >/1..-
Z--i = ~ ::>C +- c; ~ ~< + c_ 

XC [ ~ 
3 

-- /"'"t.- /) 

7--. -t- c, ~ Jo + c~ So j :: 
j~ itG + (I ~ t.-~X --'r C't- X" L 

~ 

.,.. 

@ 

'\J A4 : ; ::. L o,., )(1.., 

n~~ / ~~ L 
lo :../ 

l1 q.., ~ 11-/ 
I 

y ) I'J-2 J ::.- (_____ "' (n -I Jq"- .(7 

.11<!::~ 

<f2..- D 1£ t~ ~-'? : ""'() r-<:1 

"4 -- r,- I '")"" n L n r )) - I ) q ")(' 117- 1-- - c .X. -+-I) 0 11 q"' X - {__ a 1? Jf :::.. 0 
If 11 -1 n--;- u 

~~ Ao , ~ ~ 

Yf- a x- n- I -F./ "l V1 (n-t)a"~ - L- /11 " - 2__ 11 o.., ~ _ L q Jc11 -::: / 
~ t. - Vl - !>'> {!) 

L- J.t~~ .,_, t.. 0 
~~ ~ ~~~ 

~ ~ ~ 

r;:=-J 2__ (!' + '-) (n-tt} Q"'-~:C n - C 111 Qt. x 11- L_ (n+l)oh )( n -l ~0 J? 

~ u n-=-1 h..:::. o _, 1 (_____ t.. X -::: o 
~ n~o 

?J (2-q'-.,. qt- <tc)x"-r L~1•)(MI)q"~;-(lut}a~,- Q" (h""'')] >c""'"' 
n -::-1 

.._ G 9 

qh-f 1.- ~ ( h -f I J q ~--~ . -r Cl ~ \ n~ 1 ) ~~ I{]) 
t1-::::' 

V7 ":- l_ 
,..-----

q3 -= 

qy-:.-

2.. q'Z.- tZ-a1 

6 

5 CIJ r-3q z.. 

!l-

't..-11 :: (4, fQ (X' +- l': +~ }.X ~ 

( n t J} ( n-t ~) 
/ 

_I ( Clo -t-Qf) + ~I =- ~ o _,.. ql 
3 'Z- 3 c 1--

- _L ( ~ ..1...- q! ) _,. j_ 
- 'I ~ ' --;z:: 4 

- ~ r ar 
b -zr 

( qo fQI) @) 
( Cw a. , J ( . q u q y 
f: + -:t.) X T ~ -1- * )x -(' - ~ ~ 



[ /-;-- ~L -t X) _,- )CC( ~ ... 
1-- -"G -6 

'---L.-----_ 

dl 

1 1[ 
I 

I 



---

j{ )" ) ;:- .;: I ""). s;. 0 IT J ~UI '1 ,/). (j) 
;-A 1--


