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QUESTION ONE (30 mks)

(a) Show that the solutions @,(x) = e*sinx and @,(x) = e* cosx to a differential equation

are linearly independent. (4 mks)

(b) Linearize y"=§ at the point y, = 1. (4 mks)

(c) Use two methods to solve the equation % =x+1; given x(0) =0. (9 mks)

(d) Find the fundamental matrix for the system of equations given by = (g _-11) b 7
(10 mks)

(e) State: (i) the Existence Theorem (2 mks)

(ii) the Uniqueness Theorem. (1 mks)

QUESTION TWO(20 mks)

2
(a) The Bessel’s equation of index k can be written as y"' + iy’ + (1 - };—2) y = 0. When

sinx

k 2% yi(x) = 5 14 > 0 isasolution. If y,(x) = y;(x) fwdx where

yi(x)
1 cosx :
alx) = o show that y,(x) = ——= s another solution. (15 mks)
Hence prove that the solutions y;(x) and y,(x) are linearly independent.
(b) Verify that y,(x) = e2* is a solution to the equation y"' — 4y’ + 4y = 0. Hence use the
formula given in (a) above to find another linearly independent solution.

(5 mks)
QUESTION THREE (20 mks)

(a) By use of a suitable sketch diagram determine the stability of the function f(x) = e *sinx

(7 mks)
(b) Linearize the following differential equations:
My =y3+y;,y0=0 (2 mks)
(i) y = x%y?% yo = =2 (2 mks)
(iiiy y' = —siny; Yo :g (2 mks)

(c) The velocity v = v(t) of a certain falling body subject to nonlinear velocity-dependent air
resistance satisfies the equation % =32 — 0.01v?

(i)Find the linearization of this differential equation near v, = 100. (3 mks)
(ii) Solve the linearized equation found in part (i) subject to the initial condition
vit) = 100. (4 mks)



QUESTION FOUR (20 mks)

(&) If 2(t)= & (;) et + ¢, G) et isa general solution, find a particular solution given
that x(0) =1 (7 mks)
(b) Find the value of e when x' = Ax and A = (:i g) (13 mks)
QUESTION FIVE (20 mks)

(a)use Picard’s method to approximate y when x = 0.2, given that y = 1 whenx =0 and

d—yzx—y. (10 mks)

(b) Solve the system of linear differential equations given by:

dx Ay 4 o ot
Zdt+dt 4x—y=ce

Z—f+3x+y=0 (10 mks)



