K.C.S.E 2002 MATHEMATICS PAPER 121/1 MARKING SCHEME

SOLUTION . . MARKS |ALTERNATIVE METBO
+4 x 4 - (20) = 4x4+20=36
-6-(+6+3)+{6) 6x2-6 -18 3 marks
Either (x? +4xy + 4y - (x? - 4xy + 4y%)
dxy +4xy B
8xy
or {(x+2y) - (290} {00F2y) + (29
(4y)2x)
8xy-
3 marks
3. Px-Py=xy
Px=xy+Py
Px =y(x+P)
>
x+P 2 marks
4, XY=0Y-0X
=13 2 1
\2 A41]1= [1{ xy=1
20 -3 1 , : i
=i+j+k 2 marks i
5. 1=0.04072
24.56
4346 = 18.89
0.04072 + 18.89 = 18.93071 3 marks
=18.93
6. H=128in60
= 10.39
AD=(12Cos60)x2+4 Ml
=16
Area={ 1/2x(4+16) 10.39 Al
=103.9x2
=207.8 cm’ 4 marks
7. (a) Swiss francs
52/1.28 = 40.63 Bl
(b) Kshs
“40.63" x 45.21 Al
= 1837
8., X>1 Bl
Xk4 £ () ! Bl
; i ]l | ‘l . l s B1
* 3 marks
9. P (1-0.09) = 130 760 Mi
P =150 700
N.91 Mi




SOLUTION MARKS WLTERNATIVE METHOD
No | log M1
150 700 5.1781
0913 J19590x3
T.8770
2.0x 109 5.3011 Al
_4.macks
10  (a)Making 3 equal length from B along BA Bl
and joining the last pointZto C
Construction of angle atx equal toangle Z Bl
and identify D
(b) Area of DABD = YL Tx 3 Mi
=%8Jem? Al
4 marks
11 |x-section area = 22 (4* - 3%) cm
“Volume =22x 7 x 0.2 em’ M1
="  em Al
12lMY=14-8=6CM M1
Therefore 4 (MQ)=8x6
MQ =12 Al
2 marks
i3ja)xt=(5¢-1?=4 Bl
x=2
Therefore Cosx =2 Bl
v3 Bl
_ 3
5
B Tan (90 =x) =2 3 marks
14lPp=k+c M1
q
10=k+t¢ k+135¢ = 15 M1
1.5
20=%k+c K+125=25 Al
1.25
pP=75-40 c=-40 K=75
0.5 4 marks
15 (5x220)+(3x120)+(4x180)+(12x15(}) M1
6+3+4+12 M1
=2700 =180 Ml
15 4 marks
16] (i)gyj=6x2+:t;+-4 M1
dx
Whenx = i
de=6+ 1 =
il acak A iy . T
vedx -3, s g
i
!

Sl Y

I ST pip— e

pent Fv =6% - 7

LSRR




L UTION - = ~"_TMARKS ALTERNATIVE METHOD
17, (@) 150,000x90 | M1
100
= 675,000 Al
(ii) 675,000 (1.1)° = 898.425 M1
808 425 + 75,000 = 973 425 Al
(b) 675,000 (1-1)* = 816,730~ Ml
(1.1p=121
n=0,0828 Al
0.0414
n =2 years 8 marks
18. (a) AC =V (82 + 62) =J100=18 Bi
EC=J(102+202)=.}SXEOG=1()!S M1. Al
®@SinQ= 8 M1
35 Al
=20.96° ML
(i) Tanx =8 Ml
x=21.8° Al
119, (@ .
HHH HHT HTH -HIT - Bi
TIT TIMH THT THH Bl
(i) P (at least two heads)=4or i Bl
8 2
(1) P (only one tatl) =3 . Bl
8
Bl
M1
Al
Bl
‘ 8 marks




SOLUTION MARKS |ALTERNATIVE METHOD
20) a)Gradient=-1 Bt
y=x+7 2 Bi
(b) T-x=(x-1j +4
x*-x-2=0 M1
x-2x+1D=0
x=2,¥y=35 M1
x=-1.y=8§ Al
Co-ordinates of P.Q are.
Pi-1, 8), QC. ) 5 marks;
Y (8+5) 32 (%! - 2x + 3) dx [ M1
—39 s = §leSel? M1
T 5
=195-82+61
38
=195-15 Al
=45 or4Y, 3 marks
21.(a) Construcuion of 300 Bl
Completion of DPQR Bl
by Lbisector of PR (must be seen) Bi

(c) Consmrcnon of semicircle with diameter

Location of §,Q5=8m and drawing DPRS | Bl

SQ construction of parallel line to Qs Bi
through R locationof T and T, Bl
T,T,=47+01em Bl
Bl
| 8 marks
22.0{a) (13( b) -4 1 M1
cd
Za+30—-4 2c+3d 3 M1
3a+3b=-1 Sc+-3d=3
a=1,b=2 ¢=0,d=] Mt
Therefore M= 1 ~2) Al
G
(1 24 x2 M1
01 ty=l
Ci={2.h Al
b}GJ Bl 2010 MIAI
0)}\0 17\t -2 3 marks
23 Ji) (1) 135 x =311 13517 ;31
TO T 180 5
Arcaof sector =3 x 22 x28° :
T 7 ;
=024 ¢’ 2= ‘
e e x

s 2=6bem




SOLUTION

AL TERNATIVE METHUD

(b () I'ri = area of ctifven surface
t1=924x7
22 x 28
=10.5cm

h /28 ~10.5)
J =25.96

M1
Al

8 marks

4. (b)LogP=nIogr+logk

P 1.2 2.0 | 23

-y

3

45

rue 1LY

&l 030 0.40

L.
LogP|0.08] 0.

0.54

0.65] 1Bl

R 1.581 225 {339} 474

7.86

11.51 | B2

0.90

1.06

fogr| 0201 035 |0.53 ] 0.68

Sczﬂe S1
Ploting P1
Line LI

Logk =0.05=T.55Bl
K=10.8913 89 Bl
N=2 =0.6667
3
0.6667 + 0.0200

8 marks

Cng L

e




K.C.S.E 2002 MATHEMATICS 12172 MARKING SCHEME

i N MARKS {COMMENTS
No i' ng ‘ v -logs (all)
I/‘ 1] L ';- B A . ) .
0.0056 -—-—-P 3 7482 2 =28741 Ml |+ operations including
L33 > 0]3991 sid -//aaempttodwldebyz
* L avioepi sid, §o i 5.001578
2742 14381 [, RO
®) i = ‘
0.001977 "—'——_‘ ©3.2961 Al
3 marks
Fravtivn uf work duse b 1 Goui by N B
Kipketer & Womjike © BE B e PRMGE 7w 35
‘ 51 sum  5+7
: Lol d2
oth =+ ===
R e ,,
PRI I . ::m‘ Or 2.917 hr of 2hours 55 minutes
: 12 A2 (i 2:55-D03) _ o
i A 281 Mi
2" I sasKyegs Do 36 2 Al Both values must be given
=307 IS0 2 marks -
ADet T=(-1) (D=(2¥(1)=-3 ifa different MO A0
d (el =2 %" % k wii, Al :vxci.uuulu':&\i' MU AU
T = _%[ } = l may be implied
: = v -1
: 11 ¥ -y
7 3 =l=2
/ / M. Al |Accept X by -2
5 2 311
/ 4 marks
Ve ) 2
C.AO
‘ Coordinates (3, 2)
; 4 i 3 Alternative
== 2 e
Cost of besns' in mixture 3 x 2100 3x2100=6300}
e —— _2 Ml Mi
Cost pfmlze in mixture i 1200 2 x 1200 = 2400
4
{Caost of mixture per bag =% 2;00#% x 1200 | M1 6—399-‘5292 M1 Or equivalent
: Al
= Sh. 174 -
Sh. 1740 e £740 Al
A Bl |V Sketch of the net of the solid {not fres
hand) base must be square, other lengths
must be within
£ L Bi v labeling of alt verticals with the path v Iy
T shown
LI N - S AB and DA may be shown once.
A \“ i\‘\i‘ Accept any other possible ne
R [ 2N (<
-
ra
BK— ¢
A s
(34 ® 3 ; |
s =3 il [Epres e wo des
G a9 e
8x + 3x =6 When ! s used
Or o et Vitogs - Al
ay =& = SR (o J0w ¢ it - geation -M1!
i3 marks e ¥ s At !




8. |Absolueemor =05+03+05=153 vt
g M
Y% efror = —l:,‘—‘gmxrl{)ﬁ“/@ : W
= 4.55% (to 2d.p)
= 4 54% (if logs used) Al
‘ 1 marks
9. [(a_by=2"-6ab+ 152 -20ab + 15ab' - 6ab’ +b"} Bl [Withall terms given /Iy
1.98=2-0.02. ’ Bl [May be implied
1agd =t grmin ey 153087y Lu
=64~ 3.84 ~ 0.0% ;
=60.236 -
: 4 marks
10. ] BE
P =
B |
w Y ] !
J-QR=LI-§\== lii BN} t
V=gl o
/ 5 5
,...__fl“s\ ﬁ_@"ﬁ (—9%—? Bl
g 2T Bl
Coordinates of T (— S%2. - 4) — -
: 3 mmarks
(L -y = (2x+y) (2x -} M1 |Numerator « |y factorise
28— Txy + 3V = (X - Iv) (2 - Y) Mi .
1 (2x + y)(?.x = y) ; _2x+y Denominator + ly factorise
x-3y)x - y) ] x — 3y Al Allow (2x +y)(2x -y}
3 marks X~3y\2K -y
12.\pividends T\? x81000  =27000 P
; 5 M1
Atieno’s: § % 27000
=85 15000
. Al
) 3 marks
13.ja) ZECA =28 Bl
ZAEG =28° BI
b} LCAE= 60° or ZCEG =120° or ZEAG = 120° Bl Al én’gels may be marked on the diagram
ZABC =388° Bl
4 marks
14.]8) Taq= 3500+ (40 - 1) 50 Ml
= 500 + 1950
=2450 - Al
b) = 22[500x2 +(40-1)s0] il
=20 (1000 + 1950)
- = 39060 Al
it ; , 4 marks
15,147 ZAEB = £ZDEC, verticaily opp. £s
ZABE = £EDC, aiternate £s :
ZEAB = ZECD, aiternate £3 Bi  tAcceptany two
A ABE is simiiar to A CDE (AAA Bl : Apply OW - I if reasons are noi given
s Allow  CAEB= /DEC
by BE=3ED 4 Bl ZABD =.£BDC
' DB: EB = 4:3 Lo B, LCAB % 2ACD
! 4 marks

i




lﬁ_rxz +ax +y' ~5=0 Bi LHS v ly tactonised
N AdxF 4y =5+ 4 B1 Allow (x +2) +y
x +2F + @y + 0¥ =9 Bl |RHS / ly simplified
— e Bl . Must be in correct form
o ‘@ 4 4 marks Altematwe
17, d - ML [(x- af +(y- by =r g
)_573""3_9" ¥-2ax+y -by+a +b-r= 0
8d~5d Zax =4x & -')bV 0—%[31\
TRR 3 3d = 1200 d= 4()("(“1 Al Al da= 2 h=0 '
Sy b "‘ — el
. ! !\vcuuc“\-.:. un > L1 -\
B} A00578,05 § 200 gl = Dann, I ML lm b E -3 i el
(ii) Total time ir--q““()—q >BI ls
400 400 _ . radsus — v‘) -3 — 7= Bi.
— +——=={3hr i
56 80 ' M 17. Alternative
260 Y d d
Average consumption =— =200thr | ML AL S.% & =50
veree ° 13 £ marks t t+13
12 Mi Al BoL-20(Tid) -3
1B =2 12(:; = 9906 d=5 x 80 =400
: it G I slab 1y taxed
b) Taxation: 4512 x 2 =9024 Ml B R
4512x 3= 13536 M1 lall other slabs / ly taxed
(B0 - QU24Y = BE v 4= Ly .
9024+13536+3528  _, es 10 M1 (9024 + 13536 + 3528) - 960 x 12
12 - = 26088 - 11520 :
=2174 Al = 14568
¢) Tax due: 2174 — 960 = 1214 14568 = 12 = 1214 (allow MR lfhousmg
MI, Al |is involved)
8 marks
19 _ B1  [May be implicd
19 d e t
q' _q 22 Aﬁi 51 'lﬁg 16'3 Pl [Plotting of against upper class
q N+t e ‘ﬂjﬂ. pE limits
e e ci
: sSubIPLERTEEE < 0 give
il B!
: 1 f ‘ THiT « median = 38kg + at 32.5" (33"
B N & | i 8]]
50 LB AT | Q1 =33kg - at 16.25% (16.5™)
CHF IR A OR
i s iseel (RN Q3 = 43kg - at 48.75® (49.5™)
AD F R Range: Q; —Q,
H 1 HEHW [ T 1T v =43-33 = 10kg
i I
i Q,, Q5 read from v positions
- 1] 14 Mi
RELEEtIE : 65-47, _ 18
ao {HILY < PO e
' H 1 Hli =27.69%
B ] 1
 EHERRRITH i Allow £ x100=2923%
10 : r 14
al nERS L]
I i LAY Y
K us - 53 M !
o : g B - ‘
é
il




S oy MI 866
) RM =92 -4.5 £
|| g - =46075
. / ! : 1)
: =17.794 Al ;
b Mol N i (5) :
P M ows g 2 1 _205° -
v : _ 207 +7.794° - 20.
@) % Cos M= 207794
i : . =0.1700
/l \ . TR, ey |
it I."I va S5 [
! \905 o ZR=75%1Y |
! ' - :
| VN. =20 Sin 82" 33" L e :
& el . =20x09915 Al "
8443 Ny = 19.83 :
M 7154 R %
(i Volume= L x L x 9x7.794x19.84 Ml wf{ :
3 2 . © {Or equivalent : ¢
=231.8 OR 232 Al i(allow if MN = NR assumed}
9] or equivalent
Y Riase {3 M1, Al i
( 231.8% 2.7 = 625.9¢ / or 0.6259 kg
OR = 626.1 :
{2)
4
§5§ 8 marks
21. kS '
a) v used as constant width (or 0.26} Bl
3 x L [(o+u 34)+2(0.26 +0. 48+0.65+0.76+0. 82)] Mt | Fsubstittionin trapezoidai rule
& [0-84 +2(2.97)] M1 v simplification of inner brackets
321;41 x678  =0.3875 (4) {6) M1, |/ simplifying to single term
il a6 Al Jign= Z o314 apply PA -1
b) Absolute error: 0.8940 - 0.8875 = 0.0085 Mi i I s
(4) 4)
@ M1
0.0065
% = 160% =0.73%
"I 0.8940 RS Al lesa
{(4) 8 marks
22.j3)
+ Scale used St
# Position of B _ B! |Angles measured within 1°and
" Position of C Bl [lengths within 0.1cm
¥ Mediator of BQ or QC of BC Bl ;D must be at the v position
2" Mediator & D identified Bl
b) (i) DistanceBtoC=73+ 1 km B! [May be implied if bearing is ¥
(i) Nerth line v atB £ 2° " Bt If ZBQC = 105 the diagram is
Bearing=102’+1" OR  S$78%Ez {° Bl lcorrect P
5 8§ marks /




23. 300 75" | |120° 1507
@ ITand | 3.73 -0.58
in20 | -0.87
‘(b) Sin 26 [0.87
¥ R LY I
LRV T | Il
I ]'1
ML T A
- | ‘
-4 i,
uwkuiehl T 1
2§ uTRERALE SERERERNANE i
i qiran
1 i £ 1l

T H :
TR
e fapkeinlaits ;4.‘ i
VLT T REESRETED NN
T} Froiay

120 [

NL i
HEMERENN ’m‘u Hit"m,f’
l 11} | \3;_“. ’ Jl"/
" il Lt . gt
JRES ! ¥ |
L . A
N ’L_:'A': .'4> :
it 5 1] | _
it L L
RAEREEyEnARA RN :.‘_/
* BT i f.i"**-/-._;;.-:;.
-4 THE L ! }’(; [
(ol |

| ) 45°<g<0®

Bl

2+

B!

8 marks

Allow BI
for any 2v

Tan curva
L PWTVE
All points

plots may be

implied

Poth parts of
curve

Asymptote
drawn or
implied

Sinc curve
Al points
plotted

Smooth sine

SHIUEL

Apply PA-1
Once on
plotting
Ifiidp used

24, di ; e
!a) a?=3+3t—6t _52_2342‘ -

a=3-12(0)
=7 ms-z

l") )3+3t-6F=0
t=jor-%

iyatt=1

= _3_-_ .
3+2 2

C) 3-12t=0
V=3+3(%) -6¢
=3+ %%,
= 3%nvs

Al

M1

(t-1)2t+1)=0 w

t=
1 sec 3 ' UL | s
5=3(1)+ 21 ~20 :
S Bl \
=1
) - J e 3.375.




