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K.C.S5.E, MﬁTHEMATICS&MPER 121/2 2005
sr:mmngv&

Answer all %&uem’w in this section

N J63 +72
. , @i | 63 ++/72
8 Mﬂmﬁumngh![athenmﬂmﬁnl;!&,mhﬁ' s
V32 + V28 {3 T!'.lili‘kﬁ_}
(\
2. Thgﬁmthreemu@ve@msnfagmnmcalmgesmnm3 xandsi . Find the vaiue of x,

Q\ O {2 marks)
3. Find, MWJ&%@Q&E Tables, the values of x which satisfy the equation .

\Q\}% !ngz{f 9)=3iog,2 +1 (4 marks)
QJ
4. s{’&em,hm c08 2= 0.8070, find x when 0°< < 360°. (4 marks)
QJ
(@ \3 ive moving averages of order 5 for the numbers 9, 8.2, 6.7, 5.4, 4.7 andkarc Aand B,
Q’\ Giventhat A-B= ﬂﬁﬁt}dt&.mﬂfk {3 arks)

§. Expand and simplify 3x - v} 4.
Hence vse the first three terms of the expension to approximate the value of (6 - 0.2)", {4 marks)

7, The density of a solid spherical ball varies directly as its mass and inversely as the cube of its radius.
wihen the mass of the ball is 500g and the radius is Som, its density is 2g per cm?®.

Calculate the radius of a solid spherical ball of mass Ss‘ihg and density of 10g per e, {3 marks)

8.  Astore isthrown vertically upwards fiom a peint Q.
After i seconds, the stone is S metres fom O,

Given thai 8 = 29.4¢ - 4.9¢, find the maximum height reached by the sione (3 marks)
3. Apoini R divides a line PQ internally i the ration 3 : 4. Another poit S, divides the line PR extemally

intheratio 5 : 2. Givnnﬂmt?ﬂ=3mmlmhteﬂmimgthofRS,mthZMplmm

(3 marks)

10, Given that sin (90 - x)° - 0.8, where x is an acute angle, find without using Mathematical Tables the

value of tanx®, (2 marks)
11. Two teachers are chosen randomly from a staff consisting of 3 women and 2 men to attend a HIV/AIDS

seminar, Calculate the probability that the two teachers chesen are:

(a) ofthe same sex ' (2 marks)

(b)  of opposite sex ) {2 marks)
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9’\
R\
12. In this question Mathematical Tabies should not 5 used
Thehaseandpmmdicxﬂmheightufati&mwadmﬂmmstccntmwueareﬁcmandkm

Find: ,006
(a) ﬁmahmluﬁmurincalc@fﬁngﬂwmnfﬁmhimgb (2 marks)
N
<
(b) ﬂmwmmgeaabﬂtheamgivhgthemmmldednmlplme (2 marks)
. OQ
13, MakeP the formula
I
P“Q%’{(\ﬁ{?d} {3 marks)
2
&2
MR : i, :
l%PomisﬁwnﬁdpnhuofasuaigluhmAB. Given that the position vectors of Aand Tarei- j+k
s\&\@?ﬁ 23+ 1 4k respectively, find the position vector of B interms of i, j and k. (3 marks)

KQJ

O\ 15, Abenkeither pays sinple interestat % p.. or compound nterest a 5% p.a. o deposits, Nekesa
S Q deposited sh P in the bank for two years on sirple intercst terms. if shie had deposited the same
& x> amount for two years on compound interest terms, she weuld have eamed sh 210 more.
A :
Caleulate, without using Mathematical Tables, the value of P {4 marks)
16. The acceleration, ams?, of a particle is given by a = 25 - 9, where ¢ is time in seconds afier the -
particle passes a fixed point O.
SECTIONIE

Answer any six guestions in this section

17. A curve is represented by the functioy = 1x° + x* ~3x+2 .

dy .
Find — {1 mark
(a) Fi - )

(b) Determines the values of y at the turning points of the curye= Lx* + x> -3x+2 .

1 {4 marks)

(¢) In the space provided below, skeich the curve ofy = %—x"‘ +xi=3x+2. 3 mm'ks}
18. Triangles ABC and A"B"C" are drawn on the cartesian plane provided.

Triangles ABC is mapped onto A"B"C” by two successive transformation

a b 0 -1
= folio P
R [c d) ol by [—-1 ﬂ]
{a) FindR (4 marks)
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(b} Using the same scale and axes, draw mgnélcﬁﬂﬂ,ﬂlelmage of triangle A'B'C’, under -

transformation K. (2 mark
{c) Describe fully, the transformation represented by matrix R. (2 mark
-
1 ; .1.
: 5
i = ») /N
T o
1 I
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)
Q\
19. Abdi and Amoit were mmmm%%f&m same year. Their anrual salaries, in shillings,

progressed as follows: S
Abd: 60 000, 64 800, 69 600, .. ?9
Amoit: 60 000, 64 800, 69 984, 6

(a) Caiculmhbdxsmmmlml%mmhmmdnwnmwﬂnfmmm
salary in his n® year uf’ggﬁ‘ﬂo}rmmt‘? (2 marks)
{b) mmmﬁ%mmmﬁmmmmmmm
Mfgﬂﬁmmuﬂahryanhﬁn*ymofw {2 marks)
{c} Cﬂcu@c%ﬁauvx in the annual salaries for Abdi and Ameit in their 7th year of employment
Q*((\ (4 marks)

26. (\@?(Xashismm;glemwhichmﬂﬁmmmﬂm. Draw the rectangle and construct
o 8% locus of 2 point P within the rectangle such that P is equidistant from CB asnd CD. (3 marks)

& \%} Q is a variable point within the rectangle ABCD drawn in (a) above such that 60°< £ AQB<9(°.
QJ§ On the same diagram, construct and show the locus of point g, by leaving unshaded, the region in

which point Q lies, (5 marks)
QO&\'Q“ 21. (2) Complete the table below, g]ﬂng}'ﬂm'w]msmn‘aﬂtuidmmalpim (2 marks)
Q- x° e | 3016 |90} 120f 150 180

Zsinx® 0 1 3 ¥

{-Cos 2] 051 2

(b} Om the grid provided, ucing the seme scale and axes, draw the graphs of
y=2sinx"and v=1 - cos x°* for (°< x< 180°,
Takethe scale: 2 om for 30° on the x-axis
2 ¢y for 1 unit on the y-axis

T .-.! r I g " T .

- Ly
* E

14

B S IErE 8

e B

'
T

.
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O
Q\
(c) Usethe graph in (b) above to N
() Solvethe equation ¥
2sinx® +cosx®= | V& (1 mark)
(i) detennincmemngenfvalms%ﬁgurmmlsinx“zl-msx“. (1 mark)
22. Mﬁagtmbebwmm“uaqfﬂABCDEFﬁHinwiﬁchFG=4.SanGH=Ecmand
HC=6cm

Caloulate
(a) thelengthof FC {2 marks)
() @ thesize of the angle between the lines FC and FH (2 marks)

(i) thesize of the angle between the lines AB and FH ; (2 marks)
(c} thesize of the angle between the planes ARHE and the plance FGHE - (2 marks)

23. A dietexpert makes up a food product for sale by mixing two ingredients N and 8, One kilogram of
N contains 25 units of protein and 30 units of vitamins. One kilogram of s contains 50 units of protein
and 45 umits of vitemins.

The food is soid in small bags each containing at least 175 units of proteins and at least 180 units of
vitamins. The mass of the food product in each bag must not exceed 6 kg.

1f one bag of the mixture contains x kg of N and y kg of S;

{a) Write down ail the inequalities, in terms of x and y, representing the information above (3 marks)

(b) On thegrid provided draw the inequalities by shading the unwanted regions. (2 marks)
(c) fonekilogram of N costs sh 20 and one kilogram of S costs sh 50, use the graph to determine
the lowest cost of one bag of the mixtre {3 marks)
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o
N
24, T‘pruintsEQ,RmShuvcposiﬁmmziljp[{@dh@ﬂ:&ﬁ?ﬁl}f,:ﬁhﬁ%tﬁﬂﬁaﬁginﬂ.
A point T divides PS internally in the ratio 1: 6

(a) Fmiinﬂmsh:?plmfmthev&mmwmtﬂmsomer {4 marks)
® O memﬂmpomq,TMR%@%ammﬁm (3 marks)
@) Mﬂmmm“&%@%mmm (1 mark)
e
25. The table below gives some.of the values of x and y for the functiop = L x? + 2x + in the interval
0< x <5, ’\0<Q
L9 S
O 4

x |0 k¥ {2 i3 [a [s

ad

M35 |7 : 2
y | 3 11s 117 | 2351 31

v B T . A

T R i et & udf - : Sradima

e O
&
(Q\%@fﬁiﬂﬁhﬂﬁhﬂemdmwﬁegmphofﬂmﬁmmﬂwgddm (2 marks)
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)
Q\
() @) Usingthegraphand themid \memmm(ﬁmmmmmmmmhy
the curve, the x-axis, t!n:_ap-‘a'a.xv the linex=6 (4 marks)

(@) lftheexactmaaﬂhcn@ndmbedm(b} (i) above is 78 cm?, calculateﬂxeperce:mge
error made when the mid-ordinate rule is used
%

Give the amwe@ﬁnwtm two decimal places (2 marks)

26. 'Ihegmdmntofag(svealpom(x,y}m# -3. The curve has a minimum value of — |
(a) Find:

@ M@? at the minimum point (1 maik)

(‘f{%%ﬁhcequaﬂwnfﬂmcw (4 marks)

\%} P is a peint on the curve in part (&) (ii) above. if the gradient of the curve at P is -7, find the

&Q, coordinates of P {3 marks)

@\\ 27. The data below shows the masses, in grams, of 50 potatoes

K Muss(z) | 25-34 | 35-44 4554 |55-64 | 65-74 | 75-84 | 85-94
No. of 3 6 6 | 12 8 3 1
potaiees %

(a) Gnﬂmgndwwded,dmwamulanveﬁ'equemymfmﬂmdm {4 marks}

b .5.f. H T j T j_'[...,_....__ THH __:l_.__'f_'...___': : 'E','l .'[.':_ e
IR ..i_;i-_;i:'-;r_;'_i*'«___-;'_i-“_f L R R
0 R R i B 5 B o L __1'_"_'_'::11 b W
E: T AR R R s e e e R ey
E._. B e it fedee ._.}_ L4 I._ e - e ___._i _E--I-“h " .-,?|
E.f'_ : 1L IR REERRERER IR ] TR _
T e R B R PR PR B e

: H e g S e TR S Trr
T R L T

| ol 0 B HENE EE I I T - O

PR TR | HiHE --'*-_'- TR R

CrEb e e R R RS R T TEER T

FHATE .'1.:'-"'1 10 THE ] e T
ST AR HuaNE RERaE R B b B

R T e R BESESigengEasgiEuagRans

AR U L R e NN ' Jaanzas
AR R A E R R P r_'_‘r

A HHF 0 R B AT

. SHHE L FE R T LEELE T R
1 s | A H L e R BERENERR
| T R e T e TR
_ AT B R B BB AR

ATEEEELE R LU LB R R
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A\
() usethegraphin(a)aboveto determine  ( ©

@& (1 mark)
NS

Y] ﬂlepemmtagenfpommmrz}@semlm in the range 53g to 68g (3 marks)

(i) the 60th percentile mass

% @ 0 Complete the table peiGw for the function y = x* +x*- 2x (2 marks)

N
| 319812 taast1 toslolos |1 jus |2 {25

. Ci-g.d, 1.9 11 -0.6 2.6 16.9
%\
KN

xr provided, draw the graph of y =x* + 2" - 2x for the values of x in the interval
@34\::*:25 “ (2 masks)

@

o1 4 i M kb e (4 IO PP s farmad i a0 0 HUN 404 04 srpcire = T
':ﬂ*'" H pHtr it
Ty 1 : N
* 7
: + 1 n.u'l‘ -t | b
5\ T 5 ' 183
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<@\\ i
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QO\ \Q ﬁﬁ = iieen T
Q- i i R
o2 aEE S It Fry
Lk it ibaasisanaints Hebet i
:‘ 1= 43 3
H o) :
T 3 H
- £ i
i = L
S :
1
4 1 i 5
-
51 e ¥ Het e - s HE" i :
= : 2T : s 5 :
Ht E: g : b
Em e e g g . 2
a2 3 412 . JaRass,
s l:ﬁ..- 'm
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¥ — . Erae i T
# i & " - IEE
o HHH (&Y "'.ﬂ. I = fat 3
- = = :
r'_E i - = nn '; -|=_" : .
: = _‘: L. 4443354 o
i e P i o CitiTies
P reer P e e bpee PP, B : + =
v o AT i 1 H
EETE e : = - i B
e e o £ il X &
Ty T e L T i3 2 i Fr T E _
: - SHES H i g
R et = - i
e : i = i
e i e i
Lt Tt RS : TR TR ;
s et sl 11 : E= T :

(i) State the range of negative values of x for which is also negative (1 mark}

{b) Find the coordinates of two poinis on the curve other than {0,0) at which x-coeordinate and y-
eoprdinate are equal (3 marks)
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