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Answer all questions.
1. (a) Solve the following differential equations.

(i) y"+9y=06cos3x
subject to y=% when x =0and, y=% when xz%.
(ii) x*u’(x)—xu'(x)-3u(x)=0, x>0

limu(x) .

“u(l)=1and x—> "’ is bounded.
2

(111)

+y+2x =3, given that y=7 and %%0 when x=0.

(b) Show that general solution of the equation
2

dr’
can be written in the form
C Sin(nt + &) ,where C, & are arbitrary constants.

9\/_ dx

If n=6 and t=0,x=— ?:27 find C .

2. (a) Transform the equation
! 2

d’y dy
1+ X3P 2= 1 2x(1+ 22 =+ 1+ x")y=3x
(1+x%) o (1+x7°) o (I+x%)y
by the substitution x=tand.
Hence or otherwise, determine the solution of this equation for which both y and 2
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(b)

(i) Write down, in a form suitable for generating solutions, the recurrence relations
corresponding to an application of Buler’s method in respect of

ix‘—:?)tx2+4

dt

%xi:txl—xz—-e' where x, =5,x, =2 at r=0.
t 5

(ii) Use the recurrence relations you obtain in (i) with step length 0.1 to calculate
x,(0.2)and x,(0.2).

3. Find the solution of each of the systems of equations given below in the usual notation.

(1) )'C~—2x+2)3:2—482'
2%-3x+3y—-y=0

(11) 351 =3y,+2(y2—y1)
Y, = =25 =y)

Y

]
)

i




