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MAP 2302 (Dif ierent iat  Equal ioDs) t /^, ,
TEST 1, Thursday F€bruary tI,2010 - [ -<-Y

PIDI

Rememb€r that no documents or calculators are alowed during the test. you shall show alt
your work to deserve the full mark sssigred to any question. b pages. Tbtat:100 poidts

1. {11+101 a) Show that the function givcn by /(r) = 2e-r'+ 6in r - cosr is the solurion of ihe iniiial-value
prcblemr s"+4V'+5!=2e-2'+8sinr,  rr(0) =1, y ' (0) =-3. b) Show that the di f ferent ia. t  equat ion:
k2U +2y SJda + sdu - 0 is nor exact. bl) Find an integrating fact;r for thot equation. b2) Write dorIn
the exact diFerential equstion, but do Dor solve it.
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2. t10l Sg!9f!g9."-:!Lg9*jh"_t"Ir. U6e rhat theorem ro show rhar the initial-valu€ problem:
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4. [15] Given that g : e2 solves the diferentia.l e q,tatiott: x2y1' - 6xy' +1OV : 0, use the method of leduction
of order to find a lineaxly irdepend€nt solution. Write dowr the general solution,

9** a. !A^ e^a41 r-\^J9^r^Jcal- loJ-1-'6^

- - -2--
Z - ' ^ - '

Z/= 2x 'r +

y22,,  -  (x} t+ lo

ti,u, 
,, zt'.-- znr+ u::,,'"",",1r:_-."1",*,n 

6-
= = 

"' ,ko " 'qrb'+ 
xt{J- - tz'A'-

- -  Zr l  . , t - ' t  -  ZX 'J '

\zt L^= t t

- lQ u l  -  Z ><3u ="c

r /,(/- 4^--o^- 
lfot't*

L l=C4- '

,<t t  = cxL
.tI= 

lx

..&"*-- . .%'= <"4k2 cr'

o.  
-X  L< /  *Z

( .Az t^ .  D€7

1,/< = O

P"--Q, a*)

lo zet Z.x,?-+ of i P^ao c e/='o 7<= ?

2=>'9i
o "6woa& 

-{^'t'/ l- 9a^ a-} ft^ Ftuu Df

$.-.iJ 
Sa&' rrq^

<, ^ r'< a'h4-"a- 
c"--" l--t6,



t,)

5. [12+10] a) Solve tbe homosen€ous difierential equation (r2 + 3u2)dn - 2qd,u =0.
b) R€duce the equation (a + 3u 7)h + (ar + 12s + 8)ds = 0 to a sepa.rabl€ equation. Do not solve

Ihe sPparable equar ion obta iDed.
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6. Iloj Find the orthogonal trajecto es to the family of curves 02 - 4?2 = c.
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7. I10l Find the constant ,4 such tlDi the differentlal equationr (3x2g2 + Ay\de + \2r3g + 4c - sin?)dg = 0
is exact. Solve the ex&ct differential equation.
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