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_— QUENTION ONE (30 MARKS) :
%) Pxplajn each of the following
l 5 (1 mark)
. ’ Ancar differential equation of order n : (1 mark)
o Total difterential of Kz, y) 1 mark)
Solution of a differential equation ' . ¢ I i
€1K€ 1ind the valuew of the constants @ and & If they exists mch that y = ae* + coskx is
I ., 2 .
- o | 'o('!"'!'m)’of the squation d “y» 44 35 =3y’ (3 marks)
$ . -k N c
b) If money iy withdiawn at u consifint rate’or % £ 500per year from an account that earns
interest at 1004 Per year compounded conlinuously, write down s diffamt.r.al equal.on
satisticd by the amount 4 in the sccount at any time ¢ (in years). Hence saow that
A= 30004 Ce®" | given thal A()) = 4000 determine the amou in the account afier five
ycurs (5 marks)
) Solve each of the following ;
- ' -
f. (?.;.,X}lx 4+ ():......‘, ’2-{}1)1 » 0. .y(- l) =) ; (3 m)
, Xy v
ii. (x’ + y’\/’;r:;'.)lx-(.\yﬁ;-:? =0 .. (4 marks)
d) Differentiste between ordinary und regular singular point of the equation
{? /
‘ a, (x)‘dx{ 4 a,(,x):ﬁ; +a,(x)y =0, hence using Taylor’s expansion find s power series
3 .
e, wlution of the initial valuy proflgs ! 1:’ ’ 3’%-: 6y=0,){l)= Ly"(1) = ~6.(5 marks)
Sos . o dy T
: ) Solve the equation d:’x ~) ot 2y = 4! 3 - (O marks)
2{’ _ i Given the system '
P AR SN
B C y OXpress X an o function of ¢ (4 marky)
| 4 ¥ é{.azd*y-h"b"l
| ‘ : dv di
% s QUESTION TWQ (20 MARKYS)
' 8y Explaincach of the fullowing
| . i Fxact differential equation (1 mark)
S s ] . Integrating factor ' () mad)
R 3 . - '
% ) R -, ‘
» ;:'a : et
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Hence determine an integrating factor of the equation % + plx)y = 0(x) 5 “"’h!{ ~l-_
b) A student has K£600 in his saving account initially, he decides to deposrt K£S from hus

pocket money each week if the account pays 0.65% compound mwesl per year. S!m\h : e
that the amount P(r) in the students account at any time satisfics a lincar differential o
K €quation. Determine | | ¥
1. Amount in the account at any time f = {7 marks)
ii Balance in the account after two years P - «7 (2 coarks)
iii.  Time it will take for the balance to exceed KE1500 (4 marks)
/
. QUESTION THREE (20 MARKS)
8) Find the general solution of each of the following ’
i x.id.y_ +y= __zx‘yl (4 m) ,
& s
.o dly ody . e (6 marks)
fi. —=43= —
2l +3 e +2y " ‘
b) An influenza epidemic has spread throughout a community of 50000 people at a raie -
proportional to the product of the number of people who have been infected and the
number who have not beeri iifected. If 100 individuals were infected initially and 500

were infected after 10 days later

i. How many people will be infected after 20 days (7 marks) )
ii.  When will half of the community be infected 16 marks) - 7
. ’.:0’ . o ‘s - I
_ 72, QUESTION FOUR (20 MARKS) _
a) The Kenya’s productivity is approximately given by F (x,y)=10x*"y*" with the
= __ utilization of x units of labor and y units of capital.
- .~ i, Find F,(600,400) and F,(600,400). Interpret your results (5 marks)
ii. Ifthe country is prescr'xtly utilizing 600 units of labor and 400 \fnits of cup}ml ﬁnd
the change in productivity if labor units are increased by 50 units and capital units
are increased by 20 units (3marks)
b) Find a series solution in powers of x for the equation |
d’y _dy
(x? +1)-d—x-3—+x-&-x—+xy='£ (12 marks)
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