K.CS.E 1996 MATHEMATICS PAPER 121/1 MARKING SCHEME

SOLUTION MARKS ALTERNATIVE METHOD
I No log . v v
36.15 1.5581 ml 3 log(Alllogs )
'0.02573) 24104
1.9685
1.938 0.2874
1.6811+3
(3+2.6811)+3 ml | Additional, subtraction & division by
3 for -ve characteristic division by 3
7,829 x 10! 1.8937 Accept 0.78.28 or standard form
=().7829 or 0.7828 A
3 marks ;
2 3x%- 3xy +xy - X ml Award marks for working by
X (X-y) Ty (x¥) inspection
x-yY(3x+v) Al be(x-v)3x=viml Al
3.55+3b= 1730 e (1) Bi | Forforming simuitaneous equations
38+ D =830 .ccriiriarereimseenenenss (i)
S5+ 3b=1730 .icrreeeriinrenns (iii) ml Elimination ofequivalent
L (iv)
4s = 800
$=200
- b=250 Al T/E evidence
3 marks Scores B1 M1 Al
4. tan45°=h_ orh=60m m} Scale drawing
60 90°, 45 +1
tan® =60 =0.25 m} ml b
240
=14.04°(14°2") Al
3 marks
J80°mcoml ml
f=14°+1° Al
367 = <ADB = 180° - (45 + 68) mi 98 <DCB ml
3ie=<ABD = 180°- 67 + 82 Al 370 <DBC Al
68°-31 <DBC ml 68° - 37° ABD ml
=370 ... Al =31°
4 marks
6.a= 6000 1st year = 6000
n=5 2nd vear = 6000 +d
5= 32400 3rd year = 6000 +2d
32400 = 5 (12000 + 20d) 4th year = 40000 + 3d
F. Bl Sth year = 6000 +4d
64800 = 60000 + 20d ml 30000 + 10d = 32400
20d = 4300
d =240 * Al

3 marks




2 SOLUTION ALTERNATIVE METHOD
7. (a) 21000 x 48 - 560000 ml
10080000 - 560000
= 448000 Al
(b0 448000 = 560000 x R x 4 mi
' 100
r=44800x 100
560000 x 4
= 20% Al
4 marks
8, Cap of the tank =2.4 x 2.8 x 3 x 1000 ml When converting to litres
. =201601itres _
Amount needed = 20160 - 3600 mi For the subtraction
& = 16560 litres '
Time = 16360 mli 2.4 x2.8xyx100=3600
0.5 x60x 60 ml y =0.5357
=98  12mimmes Al
‘ 4 marks
9.17500x 95
5, ml
= Sh 332500 Al
: 2 marks
10. 25, 289, 4, 484, 4 806 B1 B0 ifitem missing
0 =806
~/ 5
=i161.2 ml For 806
=127 5
Al For sqrt. method of 5.D.
4 marks manipulation if B0
1A= 23 )12} =49 8
{4 3} 43 16 17 ml Al
. B=§0 8} =({12f = )86
1 6 17, {4 3 {12 14 ml Al If A1 above lost But first must
Al be second
4 marks
12.58 -210°, 330 3]
2 :
0 = 400, 550 TR

SR <R 7 'l ..j-_...um




' 144 ‘
i1pp= —x100 ALT.
Tl mi 4
P=-l—§—5-x}-—t*-xl00 BP=-‘/ x 100
100 & 6
= 3960 W 144X
¥ Sp=2x724 60
Let pineapple sole at Sh.72 for every 3 be x and . h *
at Sh.60 for every 2 be 144 — x - 24x b {14:d-x) 30
W . R
%) * ol -p.ﬁ_x/.'.—JJOU Qb b L] —."._‘.JC‘-’_“H)O i
4320 ~ 30x # 24x = 3960 = 34,00 it b
§0x = 360 = ! §
x =60 Al E
3 marks i
. 2T mi Mu? - My = 2T ml |
S navis vty i
N ‘ T m! tyl= My! - 2T ml %
o g 20 - |
m = E”_N__':J_ '1
¥ m |3 marks |V = /f_'i_ Zat Al i
- 3 S P ;
1S R=85 I l:
r=35.5 1
: V= - ok {
? 22 I —— L q 1
B e | wl LAwadml for (85-03)(85 153}
=44 (3) (1 ! ! anly i
¢ | A} i CAD i
= 1848 ! X | Ly |
N [ 3 marks | o
16. Let speed of B be x knvh [ |
and " "Abe{x+3)kmh L Bl | Speed A is x
. 3120 ; Bisx-3 5
Time for A= - : : 5130 ) 1
3% T | b i L t |
e B BF o 3o \ | A 1 i
i HEH MO i < E feel i [» i i
i 11720 1170 i J_“"’—‘ﬁ (-
; - % = x kS ml k=5 * ;
2 1 1
| 3120 (x + 5) - 4xixi3) = 3120x v o, 310 g
L 3120x f 15600 —4x® —20x =3120% S x x-3
| ax?+20x-15600=0 3120(x ~ 5) *+dx (x-5) = 3120 mi
& x2 + 5x —3900 =10 Al x - 5x~139600=0 mi
| (x-60)(x+65)=0 S marks | (% = 63) {x+60) !
‘ x = 60km/h Al |

¥ = 60knvh




ALTERNATIVE METHON

by

SOLUTION MARKS
21.a)x -5.5 -5 -4.25-3.75
y 1625 12 6.56 3.36 BI
y=xi+2x-3
B) A =0.5 (18.56 + 14.06 + 10.06 + 6.56 + 3.56 + 106)
0.5x“53x°53.86 ml
=26.93s! units Al
@) =x+x*-3x ml
3
=9+18 Al
=27 sq units
(1) 27-26.93x 100
27
=0.07 x 100 mi
27
=(0.2592%. 0.2393%) Al
& marks
22.a)(1YAC=0A+0C B1
=a+b mi
b) BN =BA + AN Al
=ehea 8
3
¢) (i) AX =hAC, BX =kBN
OX=0A+AX=a+h(b-a)
OX=0A+AB+BX
a+b+K(-b-22) o (2) mi
a-ha+hb=a-2ka+b-kb
3
{(d-h)at+thb=(1-2kyat(l-kb mi
3
(I1-hya+hb=(1-2k)at (1 -k) b ml
3
1-h1-2-%k Al
Tl R —
h2 k=3
8 5,
B CH=a+2 - 1
oL 8 rrarks
& 8 '5

i r m | eree—————— =




SOLUTION MARKS ALTERNATIVE METHOﬂ
23 aBisecting<BAD Bl
b) Constructionof 1 at Band at A Bl
“ “45°0r [35°atB Bl
Bisecting 45°or 135°to get 671"/ °at B Bl A construction of 67'/,at A
Construction of 1 bisector of AB Bl
1dentification of AB Bi
Identification of the centre O Bl If complete circle drawn B0
identification of the locus P Bi unless otherwise tilustrate
(c) Size of the <ABC=131°£1° & marks
24.(2)(DHPB)=Y, Bl
G)P(GorR)="/, Bl
Bl For tree diagram branches
required
For both b(i) and (ii} follow
through amultiple of ratio 8:2:5
(b){i) P (first two pens picked are both green)
2x1 =1 or2 anyother multiples m 1
15 14 105 210 Al
(ii)_§_x_€>_+}_x§__+_5__x8_f__§2_ ml  All produces
15 14 15 14 15 14 15 14
40+10+40+10 mi For summary products

15x14

=10

P

Ap

It tree diagram missing Ow -1




K.C.S.E 1996 MATHEMATICS PAPER 121/2 MARKING SCHEME

SOLUTION MARKS |[ALTERNATIVE METHOD
1 {62.5X25.6 mi Removal of dp in denominator
J25X8X35
=li6 605 X 25.0 m} Mt-2
=4 JZS X80X5 Al Use of log
4 marks
2.R=k-2=k ml
d4 31 ¢
k=18 See constant K- m1
But first m0
Whend =4
R=18 =1§ ml Use ‘his k but A0
P 16
=125 or 1Y, Al or®, CAOQ
3 marks
3) Let Alihave a goats
=a+a+2+3(a+2)+a+2+3(a+2)*10 Bl orthe total must be forall or
=09a+6 equivalent 9m-12,3k-12
%a+6-17x3 ml m-7, k=12
Ga =45 Al Allow if Bl and m1 are eamed
a=35 4 marks
Odupoy sold 28 - 10 = 18 goats
4. Ksh. bought =98 x 84 = 77112 ml 77112
£bought z{ 918 x s% =4907.2 85 m}
23 ml 918 918 92,81=10.8
£lost =3 918 -5:907.2 =10 Al 85 85 :
918 (155 - 84) =918 =10.8
Useof log 10.6 85 85 85
Constructing segment centre B
Identifying second centre D
Constructing segment with new
centre D
Note : apply Ow - 1 circles are
complete and lock not identified
6. P (both winning} =3 x4=12 ml W
g 7 56 V
=3 Al i i
14 8
T (ot least one winning} 2 '
=1-3x3=1-12
8 7 36 . g Rt Gl Y
i S
=8 ¢ 4 marks




K.C.S.E 1996 MATHEMATICS PAPER 121/2 MARKING SCHEME

SOLUTION MARKS WLTERNATIVE METHOD
' 5 _ 5 \f M1 .
NDi+x=2x-1y-1 Use Pythagras therorem
3x-4x-1=0 ¥ M1 1+ x?and (2x - 1) =4x* - 4x
s simplification and equating to
Yoz 4Eiag -
v M1 ZETO O &guLVi ent
6
= 1.549 o Al for choosing positive root only
8) Area = j+c axd-5) dx v fy
+_cxlt '
= E%:— -2 3 v MLy Integration
=108 +2 . By numerical substitution all
=110 SZ uuts A coordinatesmimt Al

4 strips area= 1114915
8 strips area=110.38

101
S (110.3708)
9‘ = 23 4x3)
P4x2=12x-5 s ml
4x52-12x+9=0 4x7 = 3(4x -3)
= (2x -3) (2x -3) =0 mi
x= I Al
‘ 3 marks
(o, Yoo 0f Gertainer =3cxa4x(3= (5,55800° 1oy
b= {sf)d = nale or
=7 WEE 13553 = 153558 = Al 6x4x3
¢ 217 5 X6 o 2 marks
= Jdcm
11. Missing values of y: 26, 138 Bl Integration used MR -2
Area=1/ x2(10+ 230)+2(6+26+70+ 138) |mi Simplification into formula
=240 + 480 ml Simplification of inner bracket
=720 Al
4 marks .
12.(1 +a)5=1+ Sa+ 10a® + 10a° + 5a* + a°
(1-02)° = 1+ 5 (-0:2) + 10 (-0.2)* + Bl ' Subiractionofa=-0.2
10 (-0.2)° +5(-0.2) + (0.2
1-1 +4-0.08 + 0.008 - 0.00032 ml
=0.40800 - 0.8032 = 032763
=(,3277 Al

3 narks




SOLUTION MARKS | ALTERNATIVE METHOD
13 a) 4
Bi
b) AC? - 2(ay’ + (2a)? - 82° mi | Cos =ACI+VC® VA?
AC=2a[T ="7,AC=al 2ACVC
2
Cos@=a{2 =1414=04713 Al g
8=61° 53" (61.88°) 4 marks =0.476
14, %% =57 x3- (55 +56) =60
x*=59 x 3 - (56 + 60) = 61
av3=6Q+61:62=61
3
avi =62 + 60+ 70 =64
3
15. SinB=10=0.5 M1
20
8=130° Al
course = 030° or N30E Bl
3 marks
16. (1+3) (1 H5)=1-3=-2 Bl
i =1 xl-3=1-1732
g W3 1= 2
-0.7321 = 0.366 B2 Must make use of -2
-2 2 marks
i7 a) (1) Total collection=Sh.80x23x6 mi MRE - 34 trip used
=Sh. 12,060 Al (1) 6000
(ii) 150
(i) Net profit= 1200 - (1500 + 200 + 150 + 4000y mi 80 x 600 = 4800
=8h. 12000 - 5850 =Sh. 6150 Al 100
b) The day’s collections = 80 x 2000 ml 80x25-80x6 9.600
100 100
=$§h, 9,600
The net profit = Sh.9600 - 5850 ml C.A.O. 4800 5850
=S8h 3750 21 (3.30) ml
3
Shares 2 x 3700 or 3 x 3750 ml 3 (-10.50) mi
5 5 3
Sh 1300 ond SR 2230 P AT forbeih CAD
P Busoos




SOLUTION MARKS | ALTERNATIVE METHOD
18. 2) (i) <BAC or <BCA = 1 x 90° = 45" ml
<CAD =180 - (90 + 25) 5r Y, x (180-2x25) ml Can be indicated on diagram
= 63° or BAD - 180 (25 + 45)
<BAD = 45°+ 65° = 110°
(ii) Obtuse <BOD = 2(45 +25) Al 110°mil, ml Al
= 140° Bl 140°m1, al, Ow-1
(i) <ACB =<BAC =45° base Bl Allow B1 to ABE -430 - CBF
<ABE = <ACB =45° <S in all segment Bl
<CBF =<BAC = 45°<S in all segment B1
.. <ABE = <CBF Bi Adequate reason
19. {Mdx|] f & ¢ x| [ 1a] ®d |2
9 4 36 324 91 4 1-61 -24| 144
12 7 84 1008 120 7 1 -31 -21] 63
15 3 163 2475 15{ 1101 0 |0
18 i5 270 4860 18] 15131 451135
21 3 168 3528 21 8§ 1 6] 438 1| 388
24 5 120 2880 241 5 |9 451405
T fx=843 15075 fd=93 |Zfd2 4103
FX : 36. 84, 165,270, 168, 120 M1 For at least 5 values
a) Mean = 843 ml 15 +93 = 16.86
50 ' 56
=16.86 Al 15+ 1.86 = 10.86
{b) (i) £x? : 324, 1008, 2475. 4860, 3528 ml 15 +1.36 = 16.86
2880
Variance = 15075 - 16.86° mt
50
=301.5-284.2
=17.3(1724)
(ii)S.D.= 7.3
=4,159 or ($.152) ml
Al
8 marks
20. Locationof T Bl Measure length 8.4.+1 cm
Location of K - Bl 60+1cm
© Logationof G Bl 0+01cem
a) Distance TK =80 £ km Bl
Bearing of t from K; 043° £ 1 Bl
h) Distance GT=72 12 km Bi
Bearing of G from T : 243° £ 2° Bl
2} Bearing of R from G: 15307+ 2° B Apply if either K of G is positiveiy
8 marks | located

If the diagram initially constructed




SOLUTION MARKS ALTERNATIVE METHOD

21 a) 2nd year saving =2000x 115 B1 Comnpound interest formula used|
100 will earn the candidate B1B1
= Sh. 2300 '
b) 5rd year saving =2300 x 115 Bt
100
= Sh. 2645
¢) Commen ratio= 115 or 23 Bl or Equivalent 2300 - 135
100 20 2000
d) 2000 9 1.15°- 1) = 58000 mi m{ wrong use of formula
1.15-1

2000 x 1.15°= 8700 + 2000
1.15° = 8700 + 2000

nlog 1.15 =log 5.33
0.0607n=10.7284

n=0.7284=1199 log 29 =log arithms

0.0607 ml log1.15  log
=12 Al n=logarthms=14
‘ log
2) 830 = 2000 x 1.1520 - 2000 ml Numerical simplification of
0.15 ‘
= 2000 x 16.37 - 2000 = 30730 2000 x 1.1520 - 2000
0.15 1.15 0.15
= 204800
= 204933 Al
8 marksi

22.ax>0andy>0

x+y=7
64x + 48y 2384 or (4x + 3y 2 24) Bl
b)x+y-7 drawn Ll
64x + 48y =389 Bl
Shading
¢y No. of buses for minimum cost Bi
Jtypeofxand 4 typey B1

orforx=3andy=4




SOLUTION MARKS ALTERNATIVE METHOD

23.Ix 30 ] 30 | 80 [120 1140 [ 160 1180
-3 Cos 28° 2.30-0.52] 2.8211.50 |-0.52} -2.301-3.00}
P Sin (/,+300]1.73 } 2 1.001-1.004-1 2.00(-1.73

All values B2
Allow B1 for all least 5 values
Use of the scale S1

Plotiing - 3 Cos 2xo values Pl
Plotting of 2 sin (3.2x0 + 300) Pl

Cuves Ci
Rootsx =62 £2° Bl
x=156+2° B1

8 marks

K111 12 (13 [ia 05 116
v 103 105 | 14 |25 {38 | 5.2
311331117281 2.197| 2.744|3375| 4.096

(a) All values of X? B2
Allow B! for at least 4 or if'all values are
correct to L or 2d p

Linear scale used g 51
(b (i) Line of best fit drawn 4 of his points
correctly plotted
Plotting points Pi
a=72 Bl
=-3 Bl
(iyy=2x-3 Bl




