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- INSTRUCTIONS
SSTaR (1) Attcmpt ALL quwtlons
(i) Rcad throu;,h the paper caretuily and follow the mstruc‘uons on cach respec’fl"e questlons '

' ,j(m) Calculators and mathemiatical tables may be used.

1. “(a) |2 marks] Define a difterential equation.
' (b) |2 marks] What is mcant by the order of a differential equation.

2. [7 marks] Chose (a) OR (b). Use the Wronskian to prove that the given functions are
linearly independent on the real line

(a) f(x)=e", gx)=e™", h(x)=e™
(b) f(x)=e>", g(x)=cos2x, h(x)=sin2x

3. [8 marks] Choose (a) OR (b). Verify by substitution that each of the given functions is a

solution of the given differential equation
-2x

(@) y"+4y' +4y=0; y =e™, y,=xe™"
(b) y"=2y'+2y=0; y, =e"cosx, y, =e"sinx

4. [8 marks] Choose (a) OR (b). Verify that y(x) is a solution of the given differential
equation. Then determine a value of the constant C so that y(x) satisfies the initial
condition.

(@) xy'+3y=2x"; y(x)=%x5 +Cx725 y@) =1
(b) vy =3y=x"; x’(C+Inx); y(1)=17

1



‘N

0.

[12 marks] Choose (a) OR (b). Verity that y; and y, are solutions of the given -
differential equation, then find a particular solution of the formy = ¢y, + c,y, that
satisties the given initial solution ' :

@ y" =30 +2p=0; p =¢*, Py =et 0y =1, y'(0)=0

(D) »" b 6y =00y =y, =t MO0) =7, y'(0)=—]
- . , 1 2 .

[9 marks| Choose (a) OR (b). Verily that the given differential cquation is exactand then
solve it. - : : : ' ' ’

(a) (4x— y)dv +(6y - X)dy =0 .

(b) (3x +2p7 )dv + (dxy + 6> )dy =0

[6 IharkSII:Chvo‘osc (2) OR (b). I'ind the general solution of the di‘l‘f‘cr‘cn’tvial'éq;ld't'ion. s

o (a) y’+’2xy=v0‘v _
O vy =4y

[8 marks| CI
“problem

dy
dax

() ZyT:x(x“" fl.6)'i'J"é.; y(-5.)>='2' (l‘))' x_—%‘-'y:szy; y(ly=1"." |

.

10.

11.

12.

[13 marks| Choose (a) OR (B). A third order homogeneous lineal diffcrent_ial equation
and three lincarly independent solutions are given. Find a particular solution satisfying
the given initial value problem :

@) ¥"=3y"+3)" = y=0; (0)=2, y'(0)=0, y"(0)=0: n=e', yy=xet, y, = xe™
(0) ¥"=3y"+4y"~2y =0 p(0) =1, y'(0)=0, y"(0)=0:

yi=e', y, =e"cosx, y, =e"sinx

[8 marks] Choose (a) OR (b) Find the explicit particular solution of the initial value
problem

(@ x'+y=3xy; y(I)=1
(®) x'-3y=x"; y(1)=10

[9 marks] Choose (a) OR (b). Find the general solution of the given differential equation
@ p'+x=(x? +)7)) (b) ' = y+ (% + y1)t

[8 marks] Choose (a) OR (b). Find the general solution of the given differential
equations

(@) 2xy' -3y =9x° (b) 3xy' + y =12x

1()osc.(a)"_()RA (b). Fir_ig:l"the.cxpl-iéit»par_ticulfa'r' sol'ﬁtionj .oftﬁé‘ mmalvaluc el

)



