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INSTRUCTIONS TO CANDIDATES

Your should Fove the following for this examination . ¢
Mathemeatical tables a non prosrammable scientifie calendator (=821
An anridged table of Laplace Transforpis;

The Standard Normal Distribution and the X Distribution sables are aitached.

Ihis paper congists of EIGHT questions.

Areswer any FIVE quesiions in the answer bookler provided.

All questions carry equal marks.

Marks for egch part of a guestion are ndicated.

Candidaies shonld answer the questions in English.

Cenndidates should indicate the questions they have ariswered in the answer booklel

This paper consists of 7 printed pages.

Candidates should check the question paper to ascertain that

ail the pages are printed as indicated and that no questions are missing.
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Determine the Laplace transform of f{ 1) = " 5o 3¢ from fivst primeiples: (9 marks)

Use Laplace ransforms to solve the differential equatjion

J—&%’—ﬂﬂ%ﬂ&éyaﬁa" at E=0,5=1. "r%' =
{11 marks)
1 -6 2
Given the Matrix, M=|6 2 -3
LR B
(1) Show that MM = AT where [ is an ideniity mairix.
{[i}l Hence determine W'
{7 marks)

A mamafactorer produces an alloy made from steel aluminium and copper. The cost of
2 wimes of steck, 4 tonnes of aluminim and 3 tonnes of copper is Ksh. 3.250.000, the
eost of | tonne of steel, 4 tonnes of slummium and 5 toomes of copper Ksh. 4 400,000
while the cost of & tonnes of steel, 7 tonnes of aluminium snd 3 tonoes of copper is
Ksh, 4,600,000, Use the inverse matrix method 1o determine the cost of each metal.

(13 marks)
Given that # = &= Sin Gy 8)he + dy+ 0
3’z o'z
- - o I - =
Show that At 1o 1]
{4 marks)

The pressure Pand volume V ofa gas are related by the equation PV =€

Detérmine the approsimate percentage change m C when the pressure is increased by
2.3% while the volume is decreased by (R34% using partial differentiation.

{7 marks)
Locate the stationary values of the function
P .
_,'T:r,y}::;l_.- 1-.'-:&:_. o7 I Dt
{2 marks)
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Water at a temperature of T00°C coels 1o B8 " Cin 10 mintes at room of

tetnperature of 2570 . Use the Newton's Law of cooling 1o determing the tempesatire
of the water affer 20 minuzes. (f marks)
sobve the stmultaneons differential egualions.
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given that when 1 =0, z=54 and z=-3

{12 marks)
(i} Detenmne the MacLaurin's senes expansion of
fiz) =z up to the termoin 77
(1}  Hence evaluate the miepral fi—i.i i
(11 marks)

{i 1Tse Taylor's theorem to expand Flz)=Cotlz+#) as far as the lormin &,

{i1} lence determine (ot 4fic
{9 marks)

A particle moves the curve
y =(E— A (E A H (8 =300 where ¢ is the time.
Dietermine the magnitude of the tangential component of its scceleration at £ = 2.

{ 10 k=)
Giventhe surfaces P=a 28 and §=2 —£—y"+3 stpomt{2—1.7} .
Determane:
(i} urit vectors normal to [P and €

(1) o angle between the surfaces:
{ 10k marks)
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T {a) Table T shows the number of litres of kerosene sold by two petrol stafions. during the
covid-19 pandemic.
Takice T
Station A 1 3 ¥ 72 & 10 | A2 15 17020
Station & B 12 £ 3274 B IO M b I ncn (e R B o
17se the assnmed mean of station A as 7 and station B as 15 to caleulare the coefficient _
of correlation: {8 marks)
: {B)  Table IT shows the muarks scored by 50 students in 3 maths exam.
Table 11
Marks A= | 45-49 | 5054 ) 5559 | 6had | 65658 TOTG | 7579 | 8084

MNo. of students 3 i 7 s b 3 = 3 3

5, (a)
()
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Giiven that the mean mark is 399 determine the:
() values of @ and B

{1t} rnedian mark.
(17 marks)

Seven percent of resistors produced by a machine are defective. In arandom sample of
B reststors: determine the pﬂﬂ_’r&hi]i[:.-‘ that:

(i} nonc-are defoctive.;
{it] atmosl three are defective ;

{ief) - at least fonrare defective:
{8 marks)

A contimeos sandom varable T has a probability density fonchion defined by

f'fi'?—'[ Hi=Fat) 0=3=3

0, elseuifeere

where & and ¢ are positive constants,

: e :
Cnven that the mean 15 10) defeFnie"
(i) the valees of £and &

{i1) the standard deviation.
(12 marks)



