¥.o SE 1995 MATHEMATICS PAPER 121/1 MARKING SCHEME

SCLUTION MARKS | ALTERNATIVE
. 384.16 x 0.0625 Alternative methods
“' 96.04 4 x 0.0625 mi
2x0.25 m
24x 74 %1072 x 54 x 104 M1 = 0.5
22x5%x 1074
2401 1
96.04 m
V22 x 5% x107% M1
= 4/0.25 m1
= 0.5 Al =0.5 Al
Long method
v384.16 = 19.6
V0.0625 = 0.25 ~m1
v96.04 = 9.8
19.6 x70.256 m1
9.8
=-0.5 A1
Tarke Long checking method must be seen to
Marks.“| score 1% mark.
9, X2 x-1 M1 For of question completely
6x% x-12 ' 2x -3
_ . 2(x-1) (2x-3) .
T G4 2e3) o1 M1 For concellation
2
T3 +4 Al
. 3 marks
3. Median = 7.5 4 2371350 M1 Cumulative graph m1 median = 10
Al
35%4
75+ = Al__ 175 +2x4 MO
= 9.25 2 marks 9.75 MO
4. Manvyatta S1 Appropriate scale
Scale drawing {completely)
Bearing of B1
7cm Chamwe from
5.3cm Manyatta 169+ 1| g4
M1
y-s_ 1
5 x+8 4 Al
y =-%x + 3 2 marks
1 3v+2 2 _  z2mr® M1
6. 2 a3 T 3ren)s
2 _ 2t
35V + 4nr? M1
2mr3
C= (3r+ 2)s Al

3 marks




MARKS

Shirt Sh. 120, Trouser Sh. 240

SOLUTION ALTERNATIVE
7 A = .zxz _ = M1 Corre(?t ir}tegrati-on' without limits.
M1 Substitution of limits
8 1 .
=8- 37 2 -+ 3
3 3 marks
8.
Tree diagram need not be drawn.
Or equivalent for addition
M1
M1
M1
Al
4 marks
9. txZxr =t 2 9x9x12 M1
37 7 37 7
° = 243
i = 6.24 or equivalent !
. [
S LAl If AT fost
o= 4 ox 5 %x6.24x6.24 - 489.5cm 4 marks
10.10. 10 + 2d, 10 + 8d B1 A P identified
10+24 _ 10+6d M1 G.P ratio equated
10 10+2d ,
’O? +40d + 4d° = 1009+ 60d Simplified quadratic equation
4d® - 20d = O _ _ o e
M1 D = 0 must be disqualified
d=D5bord =0
. M
Ahernative
4d* = 20d 4d° - 20d = 0
4d = 20 4did-5d) = 0
d=5 d-%5=0o0or4d =0
d=5ord =0 4 marks
4)(12-(*4)(3__@‘ M1 A1 _2_10_ lﬂ}-
11.130 o = Accept 7 % 100 m2
o -39 A2
10 X7 = 1114 M1 A1
4 marks
3 2y /S 2840 B1
12. =
(4 5) (T)S (1280) B1 For mainly equation
{nversei( B )
7\-4 3
175 —~2) 3 2) (S) B1
7(_4 3 (4 5/ \T Or equivalent
_if 5 -=2y/840 M, SN_¢1 5 =2 840
?(—4 3)(1680) (T)_ (7 —4 3) (1680)
(r?) = (;ig) Al if transposed used BO
4 marks BO




SOLUTION MARKS | ALTERNATIVE
13‘276?;060 = 3.6cm M1 For division quantity through if
Hei;ht = 23.6cm log used '
80 x 30. h = 27x 4 x 60 M3
H=36cm Hf = 23.6 Al
3 marks
14.ZACE = 60° ¢yclic guadrilateral B1 or ZDCE or Z/BEA
ZCDA = 100° <sum of triangle B1 or ZEBC = B0° or LEDF =
or ZABE = 100° ext <equal B1 8Q°
ZFED = 40° 40° must be worked for NOT
3 marks just seen
15.2.5000 - 3750 = 21250 M1
Amount to pay 21250+ 21250x 3%_2_ Working 5.1 + 21250
~ 38250 From 5.1%rom amount owing
One instalment = 3822:O: Sh.1,593.75 AT | AdSost
4 marks
(2x+30)%60
162550580 90 X’f
X = 7/6km B1
Actual distance = 182km
2{786) + 30 = 182km
Pmarks
17.{a}) 10000 x 1.2 = 12000 M1
22000 x 1.2 = 26400 M1
36400 x 1.2 = 43680 M1 Al
M1
{b) A = 43680 {1.2)%
= 43680 {4.2998)
No Log For logs and operations follow
43680 = 4.6403 through if logs used.
1.2 0.0792 x 8 = 0.6402 M1
1.879 x 108 = 59739 To improve accuracy can use a
Sh. 187900 Al calculator nowadays.
Sh. 187900 ~ Shin30000 = 157900 I M1 Al
8 marks
18.{(a) {i) AVSLAD + DV =a + ¢© B1 Ow — 1 vector sign not used
{ilBY =BA + AV =a +c¢c-b M1 A1 | Follow the route
(b} BO = %BD = %{a - b} M1
= lb-a+a+c+b
Y2a + ¢ - %b M1
OM = 2oV
3 fia 1h
2?(7+C_7) or - BV + Vm
BM - BO + OM —a+c-b i _la_ 1
3/71b ib 7 2 2
:E(a—b)+w?+ —?) _ 10a—10b + 6c
_ 7a=7b+3a+6c-3b M1 , 1
_ 10a-10b 4 6c = 5(5a=5b+30)
" A1 5a  5b , 3c
= >(5a—5b +30) Accept =~ — — —
8 marks




. SCLUTION ' MARKS | ALTERNATIVE
19.(a) Sin %0 = 0.8 M1 200 30 _ o
%6 = 53.13° 60 280
0 = 106.26
= 106.3°
. . 106.3 e Accept _
Ny s L ns et sm 106 w(ATI2-iEsRas m
360 7 2 ) M1 2 x 25 5in 106.3 mi
= 95.37 + 12 M1 = 78.57 - {23.2 - 120)
= 67.37cm M1 = 78.57 - 11.2  mf
200 M1 A1 = 67.37cm’? A1l
{b) = X 21 = 107 radians 8 marks if A1 lost
20{al )b+ a =351 .............. {i) M1
7b-49.9 = 39.9........... (1) Al
(i) 5 = -4.9t2 + 40t + 10
116 112 3 4 5 6 718 9 10 B1 i A1, lost
X110 704 | 855 | 916 | 875 | 736 16.4 | 26.8
] S1
{b) (i} Suitable scale P1
Plotting Io%
_ Curve T If C1 lost or A1 lost
{ii) Tangentat 1 =5 B1
Velocity = 9.0 + 0.5m/2 8 marksm
21.{a}
x |-3 121110 |1 [2 13 |4 ||B2 Give B1 for 6 values
y 13 1-2155 16 |5 |33 |10
(b} Suitable scale $1 If B1 of SO
Plotting P1
v Curve C1 If PO for equation lost
fcly = -2x - 4 = ¢= -2x - 4 B1
line drawn L1 For both roots
roots -270,.4°0.1 or 0.70 + 0.1 B1
8 marks
22.(a) BD 605120 _ 103.92 M1 A1 | Expression with BD
Sin 30
: M1 2 _ 607+ 607
_ 103.925in55 _ 103.92X0.8192 BD® = — — 2(60)B0
AB = Singo 0.9848 V=10800
= 86.44m
M1 BD = 10800 = 103.9
AD = 103925in45 _ 10392x07071
~  sing0 0.9848 AD = 86.40
, o Al
~BtoDvia Alis For the two divisions by 3
"86.44" B1i . .
{b} — = 28 rem 2.44 Award by B1 B1if all in M1
T2 = 24 rem 2.62 scored
~.distance are 2.44m and 2.62m B1
8 marks




SOLUTION MARKS | ALTERNATIVE
23.{a) Plotting A'B’C'D' and drawing A'B’C'D’ B1 In case the centre is not (0, 0)
award and mark out doing the
(b} (i) [—2 -—1] 6 0 -5 -—2] last A1
1 -1z 6 6 2 Al Accept positive % turn
A" B-’l’ CM Dll'
Matrix 0 -1
[—2 -6 4. 2] [1 O]NH
-2 -6 —-11 -4
-2 —11[0 -1 -1 +2
(i) Plotting of A” B” C" D" B [1 -1 [1 o] or [_1 —1
M1
a b2 -6 4 2 2 6 62
(e) [c d] [-2 -6 =11 _4] [0 0 52 M1 Matrix is
12
-2a~2b = 2...... iy -2e-2d........... (i) 1/ {1 +2]: 3 3
4a-11b = 6........ i) 2c - 4d = 2......{ii) M1 3821 -1 § !
-1 - 1 1
=—ph="pm=2d=2 A1
a . b = 2 d 3
Follow through if different
rz centre of ration is used
matrix in ; i a9
;3 8 marks
24 Lat of B = 43.,758° 43.45 B1
(i) r = 6370 Cos 43.75° M1
angle between B and C = 60° B1 Only when subtraction is done
to 430 - 45
BC = =% x 2 x 6370 Cos 4375° M1 37° + 23° = 60°
60 . X i M1 Cos 43.75 = 1.8587
—%XZX—T—X637OXO./ 24 Al
= 4820.8:6km Must be correct 0.7224
(b) 89 ‘;-;-i['ff Either both B1 or one B1 lost
Local time at.C in 210G hours or 9.00 pm Al
8 marks Follow through logs




K.C.SE 1995 MATHEMATICS PAPER 121/2 MARKING SCHEME

SOLUTION MARKS | ALTERNATIVE o
1. . i
X [ Log x | M1 Apply Mt — 2 if a candicdate was :
(0.07284)? | 2.8623x2 = 3.7246 M1 square root :
3f006/95 | 2.7921+ 3 = 1,.5974 Ali two logs
0.06/95 = 2,272 M1 Muiltiplication & division of his iogs
Subtraction of logs
1.3403 x 102 Al i Ahternative
= 0.13403 3 marks Accept standard form
2. y=2x-3 M1 Equation in one unknown i
x® - x(2x - 3) = -4 M1 Correct simplification and equation ?
x + Ni{x-4) =0 M1 Factorization of this equation :
=x=-lorx = 4 Al
andy = -Bory = 5 4 marks Substitution jn'the formuia o
3. {656 + 50 + 50O} : 3 M1
{6Q + 50 + 45} : 3, (50 + 45+45): 3
{45 + 45 + 45) : 3, (45+45:40) andl | M1
{45 + 40 + 40) : 3
Moving avb5, 48, 47, 45, 43, 42 Al
3 marks
4. x - section area = % x 3 x 3 Sin 60° M1 :
Y2 x 3 x 3% 0.8660 M1 or 45{45 - 3} {45 ~ 3} (45 - 3}
Volume = % x 3 x 3 x 0.866 x 0.25 \ 3.875 x 25
= 97.43({97.425) A |
3 marks |
5. 7%V 4 7% = 350 M1 49 x 1+ 48x = 360
49 x 77 + 7 = 350 49 x 49x + 49x% = 350
50 x 7% = 350 M1 50 x 49x = 350
77 =7 49% = 7
= 2% = M1 49x = 49%
X =" A1
4 marks If logs used follow through
N _ -2 -1 -3 B1 - Allow for sketch of the transiation
6. (}}Z) - ( 3) ( 23) - ( 0 ) vector
(y):(_3)_(0) . .
0 B1 Do not accept final answer in sector
- (—3) 2 marks form
7. VSE=3":5=27.125 M1
Vol of larger tank = 8'1;7125 M1
— 3
= 37.5m Al
3 marks
g I-1-@x+Dx-1) M1 Correct expression under one
., X1 M1 denominator
x5+ x
= x2—1
x(x+1) _ x At
T x-DE+D x-1 3 marks
9. SinQ = 59; x 0.333 A1 Cos x ~ 0.333
=0 = 19° 28(19.47°) = 70° 320(70'530)
= 19° 28° + 90 Xl; 180 - 70° 32

= 108° 281 (109.47°)

3 marks







SQLUTION MARKS | ALTERNATIVE
10.ar = 16.ar* = 2 M1
a_ 2 .31 Al % 2 _
ar 16 0 8 oryri=2
r=" Cao
and a = 32 Al
_ 3 marks
11.£4PCB = 45° or Z/DCQ = 40° or B1 Allow B1 B1 for ZPCQ = 140°
ZBCD = 140° B1 = /BAD = 4¢°
L ZBAD = 4Q0° 2 marks
12.BA = 31 4+ 4j—(81-j) = 51+5j M1 Or equivalent
CA = 2(=51+5))" - 31 + 3)) M1 BA = a-ab
DC - 2(-81 + j) — 161 + 2 M1 CA + Z(a—b)
DA = 2(-8] + j} + (-3} + 3j) DA --2p + 32 _ 3b
= -191 + 5j At 5 O
4marks [BA =a-b
CA = 3a &by = 22
DC = -2b
DA =732b-2_ 2 m1
12b 3a
= E—'i‘ 3 . , m
=—5-(81—j)+—5—(31+4) m1
= -191 = §j Al
13.Log (x® x Bx) = log (2° +§) M1 3 logx x log 5x = 5 log 2 log 2
Uy Bx = (25 2 4 log® mi
X :( = 3 4 log x - 4 log? m1
bx - B0 - x* = 18 Al X =2 m1
> x =2 3 marks
14252 413 = 22 1125 M1 Substitutions and equating
33 _7121x50x37
= A1
r = V4537.5 = 16.56 2 marks
156.5600 - 16a = b, 16 =600 = 16a+4b | B1
800 = 2ba + b, 28= 800 = 25a+5b | B1 Attempt to eliminate ene variance from
2500 — 100a20b variation
700 =2Ca -
a = 35 and.bo= -15 Al M-ust c_ome from correct variations
. Bl Given if AO lost but m1 must be
p = 35L - 15L ———
5 marks coirect
16.Area = 2{8+6.54+5.6+6+86.4+4.7) | M1
=2(8+6.5+56+6+6.4+4.7) x 25 M1 At least 4 reading within 10.1
= 2x37.2x25x100 or equivalent Al For conversion to Km? or km to
= 186000 ha b marks hectares
17.(a) Area of path = £ x492-Z x352 | M1 Al
= 3696m?
Area of siab =
22 A - _ — )
; X352 —-4x4x3=3850-48= 3082m M1 ]
Total cost = 3696 x 300 + 3850 x 400 '
Amount not spent fT"O X 2= X 2629600 M1
= 604808 Al
t f
(b) Actual expenditure Bl Cao must not loose any of A above
= 22« 15 42629100 = 2419232 | 8 marks

100 100




SOLUTION ' MARKS [ ALTERNATIVE

18. [UcL[19.5 [ 39.5 59.5 | 795 1695119 | 139.5 | 168.5 | 179.5

CF 9 28 50 68 g 92 87 89 100
(a} Cumulative frequency B1
Linear scale S1 For cf all
Plotting P1 Must accommodate al date
Smoothing & complete of CF curve Ci )
(b} (i} Upper quartile = 90 B1 Reading within 1sq
Lower quartile = 36 B1
Range = 90 - 36 = 54 B1 Must identify both quarterly
{ii) No.ofdays = 100-83 =7 B1 Reading within 1 sq must be a CT curve
8 miarks '
19. P(both alive} = 0.7 x 0.8 = 0.63 M1 A1
P(neither alive} = 0.3 x 0.7 = 0.03 M1 A1
‘Plone alive) = 0.7x0.1+0.9x0.3-0.34 M1 A1
P{at least one alive} = . : M1 Or equivalent 1-0 08 = 0.97
0.7x0.1+0.9x 0.3 +0.3 +0.7x0.9 M1 Can be 1 p{neither)
= 0.7x09x03+0.7x09 Al '
) 8 marks

20.{a) BB' = 800 Sin 30°

= 800x0.5 M1
. — 800 — @ A']
(b) “) Ad C30560 30:5780{)
= -1200m
{ii) CB? = B00%+ 1200%-2x800x 1200 Cos M1
60° A
= 800% + 1200° - 2 x BOO x 1200 x 0.5
s CB = /1120000 = 1058 '
(i) >BB = BB' = 2 X 40C = 300 M1
Lo _ 400-300 _ ' Al
Sin 0 = 1058 0.945 8 marks

c =0 = 5° 25{"H.42"}

21. AABD constructed y
"‘AABP constructed B1
() AD -~ 45+ 0.1CM B1
Distance A to D = 4.5x10= 45km B1i
(il Bearing D fromB'= 241 + 1 B1'
(iii) Bearing P frem D = 123 + 2 B1
{iv) DP = 129 + 0.2 CM i B1
Distance D té P=12.9x10 =129km B1:
8 marks
22. ZABC = 105° or ZBAD = 75 B1
Complete // gram constructed B1
‘Construct of locl : AP <6cm B1
‘Area // gram = 7 x 10 Sin 108°
= 7x 10 x 0.9659 M1
= 67.67cm?
Total area of seciors ] M1
BB g2+ B3 2 g |
360 7 360 7
= 10.48 + 33 = 43.48 M1
' Al

Required area = 67.61 — 43.48 P K
24.13 marks




K.C.5E 1996 MATHEMATICSPAPER 121/1 MARKING SCHEME

3 marks

SOLUTION MARKS | ALTERNATIVE METHOD |
i. Np. Log wf Vv
36.15 1.5581 mi 3 log(Alllogs )
'0.02573]  3.4104
1.9685
1.938 0.2874
1.6811+3
(3 +2.6811)=3 mi | Additional, subtraction & division by
3 for -ve characteristic division by 3
7,829 x 10' 1.8937 Accept 0.78.280r standard form
= (.7829 or 0.7828 Al
=
2 Ixi-3xy+xy-x* ml Award marks for working by
3N (xX-v)+ v {X-Y) inspection
(x-vY[Ix+v) Al -V = v}ml
s+ ;b = 1750, crrrores {3} Bl T or forming simultancous equations
3s +b=B50 e (i)
S5+ 3b= 1750 . (i) ml Elimination of equivalent
05+ 3b= 2550 o Gv)
ds = 800
$=200
- b= 250 Al TE evidence
3 marks Scores Bl M Ml Al
$.tm45*=h orh=60m m}
60
tang =60 =025 ml
240
= 14.04° (1422 ) Al
3 marks ]
J80*mcoml ml
B=14%1° Al
137 6F=<ADB+ [80°- (35 + 6%) ml 98 <CCB ml
Je=<ABD = 180°- 67+ 82 Al 370 <DBC Al
68°- 31 <DBC mi 68°-37° ABD ml
Lol YL Al =3
. T marks
6. a = 6000 Ist year = 6000
n=3 2nd vear = 6000 + d
Sq= 32400 3rd year = 6000 + 2d
' :‘?4100 5{!"000+20d) $th year = 40000 + 3d
2 Bi Sth year = 6000 + 4d
64800 = 60000 + 20d ml 30000 + 10d = 32400
204 = 4300
d=240 Al







SOLUTION MARKS | ALTERNATIVE
7. {a) 21000 x 48 - 560000 M1
10080000 - 560000
Al
(b} 448000 _ S60000xRx 4 M1
_ 44800 x 100
T 560000x%4 Al
= 20% 4 marks
8. Cap of the tank = 3.4x2.8 x 3 x 1000 [ M1 .\ When converting litres
= 20160 litres
Amount needed = 20160 - 3600 M1 For the subtraction
= 16580 litres
Time = —1056¢ M1 2.4x 2.8 xyx 100 = 3600
0.5 60% 60 o
= 92 hours Al y = 0.5357
4 marks
9. 17500 x = = 332500 M1 AT |2 < 17500
—_— 5 = 350/000
2marks | - = 350000 - 17500 = 332,500
10.25, 289, 4, 484, 4 806 B1 BQ.ifitermn missing
o= |2¢
5 For %
= 4/161.2 M1
= 12.7 Ay For sqrt. Method of 3.D manipulation if
A«marks BO
. _ (1 2141 2] _(9 8
A= [4 3] {4 3] - {16 17} M1 A1
(9 81 .1 2y 8 «® . _
B = [6 17} = {4 3} = 112 14} M1 A1 | If A1 above lost But first must be
Al second
4 marks
12.«2-9 - 210°, 330 Bt
g = 1200 660°
T 5" g B1
= 84°, 1322 2 marks _
13.B.P _%x100=2400 M1 BP = 3:-“:100
S.p =2 100 = 3960
L0 e SP = Xx72+ ¥ v g0
Let pineapples sold at Sh. 72 for every =3X74+ —=X
3 be x and at Sh. 80 for every 2 be
144 - x. M1 24x + (144 - x)30
=2 X 60 + % x 72 = 3960
4320 - 30x + 24x = 3960 2t (140 - %30 - 2400
60x = 360 Al = m
x = B0 3 marks = b5 m1
1255 _ 2o v M1 Mu? - Mv? = 2T m1
m2 2 2T MV2 = |V[U2 = 2T
Ve = U -= 2 p:
3 M1 Ve = Mv*® - 2T m1
Mu-2T
Vo= 2 _ 2T V2=
, R A1 o
3 marks v o= (Mu-ZT m1

M




SOLUTION MARKS | ALTERNATIVE
156.R = 8.6 B1
r=55
v = R*h ~ nr?h
= 373 X 14(8.5 — 5.5)(85 +5.5) M1 Award m1 for (8.5 - 6.5) (8.5 + 6.5)
i
= 44 (3} (14 only
= 1848 ) Al CAO
3 marks )
16.Let speed of B be x km/h Bt Speed A 15x, Bisx-5
and “ " A be (x + 5) km/h A = 320
Time for A = ﬂhrs *
X+5
B = 3120
Time for B = 3—1}9hrs M1 xS
3120 3120 3120 3120
= — — 4= = —_ = m1
X X+5 X X £S5
3120(x + 5) - 4x(x'%) = 3120x M1
3120x +15600 - 4x% - 20x = 3120x 3120(x %5} + 4x(x — 5) =3120x mi
4x? + 20x - 15600 = 0 M1 x¥- Bx - 39600 =0 m1
xZ + Bx — 3900 = 0O {x - B85) (x +~ 60)
{x - 60} {x + 65) = 0O Al x = B0km/h Al
X = 60km/h % marks '
17.(a)
, /
S00jT i REREERARIEERIP 2t 1
450 - : - I ...._.._. “/ - ,,,...!_ _7.
o . } i |_: ,i 1{ :
A00H T -
o 350 T %/ A H
5 > -
% 30
: ‘| L
8 250 .
E T t
[*3} ARy A% +
200 P ;
4
1501
1 § L T
1001= - B
S :
5 e
e C e L [
5 10 0 25 30 35
Dependants
. 440-305 5 _
(b) gradliagr;t = Sso g — 10 = 10.385
{c)e = §d+ 175
135

(dl E = 22(9) + 175 = 26846

18.(a} 13120 + 3000:= 16420 sh per

month
16420 - £821
20
{i) 325 x 2 = 650
. 325 x 3 = 975
171 x4 = 684

2309 before relief




{ii) 2309 - 455 = 1854

{b) Other deductions

100 +280+2624=3004
{i} Total monthly deductions = 488
(i} Net income = 16420 - 4858

= 11,562/=
19.y = 3x2 - 4x + 1
(@ Z=6x-4  wherex=2¥=8
{b) Let m(xy} be a point on the curve
i I==8
8x -16 + b
= 8x-11
{ii} tanb = 8 6 = 82.8°
(iii) gdt of perpendicular = ~1/g
- D —_
i— ' 1/8
8y -40 = -x + 2
8y + x = 42

20.1a) 131 + 49 = 180°

180

{b) — x —x2x 6370 cos 36 = 16,196.18km

360

{c} —x — x2x6370c0s36 = 840

360
840 x9

T 11x%91x%0.8090 =9.34
Town C fongitude = 131° - 9.34°

= 121.66°W
X—55-5-4.25-3.75
21 )y—_m.zs 12 6.56 3.56 B1
y =x*+2x-3
(b) A =
0.5{18.56+14.06 +10.06 + 6.564 3.56 + 106} M1
0.5 x '53 x '53.86' A1
= 26.93s1 units
. x* 3
(C.‘ﬁl):—;+X2—3x 6 M1
= 9 + 18(= 27 sq units A1
(i) 2772693 x4
27 M1
007
= o, x100 Al
= (0.2592%,0.2593%) 8 marks
2Z.{a) {1) AC = OA + OC B1
=a+b M1
{b) BN = BA + AN
= _b“_?'a A1l
{c) {i) AX = hAC BX = kBN
OX = OA+AX= a+hib-a}....... {1)
OX = OA + AB + BX M1
a+b+K(-b - 2a) ..o {2}
a-2K
(1-h)a+hb=5= Bat+@1-1b M1
(1-na+hb = E2ay 1-10p | M1
T-h1 -2 —-K.iiiiiieiiinn {3)
A1




2 _3
h; k= E
(u)OX=a+-5—(b—‘ 81
= z;—'+ % 8 marks
23.{(a) Bisecting £LBAD B1
{b) Construction of 1 27 B and at A B1
" “45% oy 135° at B B1
Bisecting 45° or 135° {0 get 671%°at B | B1
Construction of 1 bisector of AB B1 A construction of 67 % at A
Identification of AB B1
Identification of the centr=2 O B1 if complete circle drawn BO unless
identification of the locur P B1i otherwise illustrate
{c} Size of the ZABC == 121°+ 1° 8 marks
24.(a) 1) PB) =8/, B1
. 9 B1
iiPlgorR) = /15
B1 For tree diagram branches required
For_both bli} and {ii) follow through a
(bi multiple of ratio 8:2:5
{i} P {first two pens picked are both green)
2 1 1 2 N . M1
X" Tos OF 5.5 @y other multiples Al
. M1 All produces
" 5,2 _ 5.5 & 1 2
(||)-8—x-—+—x-~+-—:x1—+—;<—- M1
1512 15 1a A5 14 15 14 For summary products
404 10+ 40+ 10 M1
15 x 14 it tree diagram missing Ow - 1
. A1l
=2 3 marks

21




K.C.SE 1996 MATHEMATICS PAPER 121/2 MARKING SCHEME

SOLUTION MARKS | ALTERNATIVE
] f62.5x25.6 M1
T4/ 25x%8Xx5 Removal of dp in denominator
605 X 25.6 M1
= V16 \/;;-xsﬂxs Al Mt - 2
=4 4 marks | Use of log
2. R=2-2- M1
K = 18 See (?onstant K -ml
When d = 4 But first mO
N GO M1 _
42 16 Al [ Use’his’ k but AO
= 1.125 0!'11/8 3 marks Or 9/8 CAQ
3. Let Ali have a goats
= g+a+2+3la+2)+a+2+3{a+2-10 | Bi
=9a + 6 or the total miust be for all or
9a + 6-17x3 equivalent@m - 12, 3k~ 12
9a = 45 M1 m-7, k.&"12
A =5 Al __ tallowyif B1 and m1 are earned
Odupoy sold 28 - 10 = 18 goats 4 marks
4, Ksh. bought = 98 x 84 = 77112 M1 TALZ mi
918 x 84 85
£ bought = {2228} = £907.2 98 g1g 9281 _ 404
flost = £918 £907.2 = £10 ;"11 85 85
== | o18 (155-84 918
Jmarks | 28 0520 = 20 40
5. Use of log 10.6 M1
Construct segment centre B
ldentifying second centre D
M1 Constructing segment with new centre
D.
Note: apply Ow - 1 circle are complete
and lock not identified.
Al
3 marks
5 M1 35, 7 L
3 ; 8 3 &
= A1 v Sl
P{at least one winning) Or 3/8x4/7 + 3/8"‘3/7 ++ 5/8x4/7
= 1-2xi=1-2=8 M1 2,5 w0 _
56 56 4 marks |58 56 56 56
7. 1 + %2 = (2x -} -1V M1 Use Pythagras therorem
3x2 - 4x - 1 = QY M 1 + x%and (2x — 1)% = 4x? - 4x
_ 4xV28 M1 Simptlification and eguation to zero or
& Al equivalent
= 1.549 4 marks For choosing positive root only
8. Area = 5Y2x* - 5) dxv M1
= [5;_2_ SX];;\/ 1ntegraﬁos_n o
i1 By numerical substitution all
=108 + 2 coordinates m1 m1 A1l
= 110 Sq units¥ A1 4 strips area = 111.4915
8 strips area = 110.38
3 marks {110.3708)







SOLUTION MARKS ; ALTERNATIVE

9. - 23(4)(3) M1

= 4x? = 12x - 9

4x2=12x + 9 =0 M1 4x? = 3{4x - 3)

=(2x -3} (2x-3) =0 Al
x = 1% 3 marks

10. Vol. of container B1

=36 x24 x 18 = 15,568cm? M1

v.s.f = (L.S.F)® = 1:216 M1 or

=216 = 15,568 = = = 72em’ Al | 6x4x3
1 = 2 72em? 4 marks

11. Missing values of y:26, 138 81

Area="x 2{10+230)+ 2{6 +26+4+70138) | M1 Integration used MR - 2

= 240 + 480 M1 Simplification formula

= 720 Al Simplification of inner bracket

4 marks
12.{1+a)®= 14+5a+10a’+10a%+5a" +a®
{1-02)® = 1-5(-0:2} -+ 10(-0.2)2 + 101- B1
0.2)° 4 5{-0.2} +1{-0.2)°

1=1+4-0.08 + 0.008 - 0.00032 [\ Subtraction of a = -0.2

= 0.40800 - 0.8032 = 0.32768

= (,3277 A1

3 marks
13. {a)

{b) AC® - 2(a)? + (2a)? - 8a? B1 Cos = AC? + VC? vA?
AC = 2av2= 1/, AC=aV2 M 2AC VC
Cosﬁ=a£:£=£=0.47l3 iz

3a 3 3 Al = 0.476
6 = 61°563° (6188") 4 marks

14. OUT OF SYLLABUS

15. OUT OF SYLLABUS

16.(1+ V3) (1V3) = 1 -3 =2 B1
11 xl—ﬁ_ 1-1.%321
VI 143 T 1-v3 T (&

07391 B2 Must make use of -2
——— = 0.366 2 marks
17. {a} (i) Totai coilection = Sh. BOx25x6 M1 MRE - 34 trip used
= 5h. 12,000 Al {i} 6000 {ii} 150
(i) Net profit % X 600 = 4800
=1200-{1500 + 200 + 150 + 4000} M1 5
= Sh. 12000 + 5860 = Sh, 6150 A1 100 X 25~ 80x69.600
C.A.0. 4800 5850
_ 2
(b} The day’'s collections = % x 12000 M1 5 (=10.50) m1
3
Shares £ x 3700 or 2 x3750 ':'11 5 (=10.50) m1
Sh. 1500 and Sh. 2250 8 marks For both CAQ
18. {a) (i} £ZBAC or ZBCA = % x90°= 45° M1
ZCAD = 180-{90+ 25} or % x (180-2x25} | M1
= B5° Can be indicated on diagram
ZBAD = 45° + 65° = 110° Or BAD - 180(25 + 45)
(i} Obtuse ZBOD = 2{45 + 25) Al
=140° B1 110° m1, m1 A1
(i} ZACB = ZBAC = 45° base B1 140°m1, A1, Ow - 1
ZABE = ZACB = 45° S in all segment | Bl Allow B1 to ABE - 450 — CBF

ZCBF = ZBAC = 45° $in all segment | B1
. ZABE = ZCBF B1 Adequate reason




SOLUTION MARKS | ALTERNATIVE
19,
1 2
Mdx |1 x £ X ? a i Fd
g 4 -8 -24 144
g 4 36 224
- 12 7 -3 -21 63
i 2 7 84 1008
- i5 11 0 C 0
15 11 165 2475 18 15 3 — 135
18 15 270 4860 T = j" a5
21 8 168 | 3528 8 8
24 5 120 2880 24 |5 9 45 | 405
T ix = 843 fd = 93 =fd 103
FX : 36, 84, 165, 270, 168, 120 M1 For at least 5 values
(a) Mean = 22 — 16,85 M1 At |1 T 5= 1686
(b} (i fx*:324, 1008, 2475, 4860, M1
Variance —13075-1686* M1
aria = "
= 301.56 - 284.2
= 17.3{17.24} M1
{i) 5.0 = V17.3 = 4.159 Al
OT 4152 4 marks
20.Location of T B1
Location of K B1 Measure length 8.4 + 1cm
Location of G B1 6.0 + icm
{a} Distance TK = 8Q + km B1 30 + O.1cm
Bearing of t from K: 043° + 1 B1
{b} Distance GT = 72 & 2km B1 Apply if either K of G is pasitive
Bearing of G from T: 245° £+ 2¢ B1 located
{¢} Bearing of R from G: 130°&2° B1 if the diagram initially constructed
8 marks
21.{a) 2nd year saving = 2000 x -2 B1
100 . .
= 3k%2300 Compound |nt.erest formula used will
(b} 3rd year saving’= 2300 x % B1 earn the candidate B1 B1
- SP1'5264253 or Equivalent 2 _ 15
{c} Common-ratio = — or = Bi 2000 .
100 20
mO wrong use of formula
(d) 2000 (1.15°- 1) = 58000 M1
1.15 -1
2000 X 1.15° = 8700 + 2000 log29 _ log atithms
1.15° = 8700 + 2000 log1.13 log
nleg 1.15 = log 5.35 Yog arith
0.0607n = 0.7284 = &j—g-;—ﬂ =14
_ 07284
T 00807 11.99 M1
= 12 A1 Numerical simplification of
_ 2000x1.1520-200
te) S30 = 0.15 2000 x 1.1520-2000
W1 0.15
_ 2000X16:37 2000 _ 30730
0.15 1.15
— 204800 Al
= 204933

8 marks




SOLUTION MARKS | ALTERNATIVE
22{a}x > Candy > 0
X +y=7
64x + 48y > 384 or {4x + 3y > 24) | Bl
{b) x + y = 7 drawn L1
64x + 48y = 384 B1
Shading
{c} No. of buses for minimum cost B1
3 type of x and 4 type v B1
orforx = 3andy = 4 8 marks
23,
X 20 40 80 120 140 160 180
-3 Cos 28° -2.30 -0.52 2.82 1.50 |-0.62 |-2.30" | -3.00
2 Sin{% + 309 1.73 2 1.00 -1.00 | -1 -Z00 1 -1.73
All values B2
Allow B1 for all least b values
Use of the scale S1
Plotting -3 Cos 2° values P1
Plotting of 2 Sin (3.2° + 30°) P1
Curves Ci
Roots x = 62 + 2° Bi1
X = 166 + 2° B1
8uanarks
24,
X 1.1 1.2 1.3 1.4 1.5 1.6
Y -0.3 0.5 1.4 2.5 3.8 5.2
x? 1.331 1.728 2.1970V2.744 | 3.375 | 4.096
{a) All values of x° B2
Allow B1 for at least 4 or if all
values are correct® 1 2d p
Linear scale used
(b) (i) Line of best fit drawn 4 of his S1
points
Correctly plotted P
Plotting points B1
a=2 B1
: b =-3 B1
ity = 2x*- 3
8 marks
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=2/
-

: i

SOLUTION MARKS TATTERNATIVEMETHOD
1, NO LOG Ml all / bogs
1934 3.2865% 2 M1 Multiplication and division
6.5730
S o+ | oM Addition and subtaction
0.0324 3510552
4+ 45105
2
275525 3
5.32825-
336 2.63930
4884 | 26838
= 483.4 OR 438.5/ Al
4
{ 2. G.CF =XYV Bl
Xy (F—avyv Bl
Xy (X = 2v) (x+2v) Bl
3
3. SR=RQ 7< QRS = 55
<SQP = 350 ALT to <RSQ
<STQ = 90 - 35 = 357
OR 180° - (90° + 55°) v = 35°/| BIB!
3
4. ar = 16 =4
a-+ar 2 3 Bi
I -dr—d4 -0 Mi
= 6r=2r—-4=0/
(3r+2}(r-2}= 0
=2 or 1=2 Al
3




4™ Quadrant 360 - 5§3.5 = 306.87

2 marks_

SOLUTION MARKS | ALTERNATIVE
5.
T For sketch
B1
ALT. METHOD
Tan 30°'= h
X 400 - x
30° 602\ g h = (400 - x) tan 30°
A 400k tan 60° = h . h = tan 60°
X = 400 cos 60° = 200m M1 1.732 x = 400 x 0.5574 - 67774x
H = 200 sin 60° x = 230.96 -
H = 200 x 0.8660 Al 23085
= 173.2m 3marks p - Yo X1.7301=113.2m
6. Volume of the cone M1
= 1/3 X 22/7 x7x7x18v
=924cm?
Let chainge in height be H M1
Volume of water displaced
= 272 x14x14xH = 616xm?
n=14x14xH= 1/;nx7x7x18 M1
H = 49X 6 =15v Al
rx14 4 marks
7. CR = 2218 g5 Bl
_ e s . 58 360,000 31 Accept 5891, 5881.80
Commission = 3% %00 X oo Al When logs are used
= Sh. 33586.5v 3 marks
8. {a} Mode = 934 B1
{b} Take any no = a
a=934 -9 = 928 B1
(il x = 925 + = M1
20 A1
= 930.75 S
X 3 3 marks
T 33 i1xy 3 01 P 0) B1
9. (5 3) (s —1) - (5 —1) (0 q
— B1
M n B1
18 -2y _ (3p q) _ - 3 marks
\30 2)_(5;) _qp—G,qLZ
10.%=3ax2-6x—2 M1
3ax2 - Bx - 2 = 1
Ja-86-2=7atx =1 M1
2a==515 Al
3 marks
11.8in 0 = Zor -0.8 B1
39 Quadrant 180 + 53.13 = 233.13 2:




SOLUTION MARKS ALTERNATIVE
12.Let the buying price be x
Profit = {1040 - x) B1
Loss = (x - 880}
1040 - x = 3{x - 880) M1
4x = 3680 A1
X = 8h, 920 3 marks
13.ylcx* = a) = b - bx? M1
bx*{b + yc) = b + ya M1
x? - b + ya
X = era Al -
b+yc 3 marks
14.(a) 2% B1
t-1
(b) Speed of the bus = 222 51
;_0—2: -t?%= 5:3 Al
3 marksg
15.Let the cost be Sh. C - cup
S - spoons Md
3c + 4s = 324
¢ - 25 = 228
1bec + 20s = 1620
15 - 65 = 684 M1
26s = 936
s = 36 Al
c = 60 3 marks
1 1
16.(a) R = 0.000016 _ 16 x 103 M1
= 62500
{b) (i} Approximate value = Al
1
0.00315-0.00313
) M1
= Docosz 1/2 x10° Al
= 50000
{ii} Error = 62500 - 50000 B1 _
= 12500 3 marks
17.(al (i
(0.8x1.2) +{1.2)x2 +{0.8x1.2) + % x0.8x0.3x2 | M1
=096 + 2.4 + 1.6 + 0.24v Al
= 5.2m?v
{i0.6x1.2x2v M1
= 1.44v
{b) 300 x 1.44v M1 A1
+3b0x 5.2
= 432 + 1820 = Sh. 2252v Al
{c) 432(1.5)* M1
= Sh. 972v Al

8 marks




SOLUTION MARKS | ALTERNATIVE
18.{a} (i) 120 x 27+ M1
= 3240v Al
(i} 120x27x1.853 = 6003.72kmv M1
(b) Speed in kin/h
ST~ 50.031km/hv' v M1
120 A1
(0) 222 x 2 x 6370 cos 5 = 6003.72
6003.72 x 360 X 7
=2x22x6370€055
= 54,19°
Position {§°N., 99. 19°E}v’ Al
8 marks
19.Construct 60° / 120° ﬁ B1 -7 o
Complete A AB = 4cm, BC = Bem B1 ,/ \\
Length of AC = 7.8 + 0.1 cm B1 7 \
Bisectors mediators B1
Location O B1
Complete O drawn pasting
Through vertical A1 Bt C1 B1
Radius 4.5 + 0.1cm B1
Shortest distance 3.8 + 0.1¢cm 81
R
8 marks ) N
20.
X | -4 312 110 -0.5 1 2 314 5
y |-14 -6 |0 4 6 0.26 |6 |4 0 6 |-14
B1 for all values cérrect
Line graph : y =2 - 2xv
(b} x =1, x = 4¥ (both x) L1 Should be correctly, read from the table
c) 6 + x*-x = 2-2x Working be shown
Suitable scale 51
Plotting P1 NB: Turning points of the curve must
Smooth curve C1 be well drawn.
x =1 B1
8 marks
21.{a} 0.9 x 0.8 = 0.72 M1
{b} 0.1 x 0.2 = 0.02 M1 Al
{c) 0.9 x0.2 + 0.8 x0.1 M1
Or(0.9x0.2 + (0.8x0.1} = 0.26 Al
(d) 1-0.02 = 0.95 M1
' 8 marks




Or 3.093

SOLUTION MARKS | ALTERNATIVE
22.(a) (I} AB= OB~ AB=h—a B1
(il CD = CB + BD B1
=fa-b) +I/3b =a-2p
(b} {i) DE = KCD B1
- _ 2
= Kla= 2/gb).ccc. M1
{ii) In A ODE
0D+ DE = QOE
4/3b+K(a—2/3b)=a+ ma Al
(4/3 2/3102 0
K=2
Ka=a+ ma M1
K=1+m
r2n=z 11 + m A1
8 marks
23.{a} + 180° rotation centre origin B1
. -1 0 B1
Matrix M = [0 _1]
[a b] [2 4 4]_ [_2 —4 —4]
c dlip 1 3 0 -1 -3
2a+0 4a+b 4a+8b [—2 4 4]
2c+0 4c+d 4c+d ¢ -1 -
4c+d= -1
= —1 d= -1
4 +b=4 m[l O] B
b=4-4 0 -1
b=20
2c -0 c =0 B1
2 11972 4 47 _ 14 9 11 B1

(b)[l 1] [0 1 3]_[2 5 7J
[2x2+0] [2x4+1] [2x4+3] [4 9 11]
2x1+0) l1x4+1 4+ 3 2 5 7
A"(4,2) B"(9,5) C"(11,7)

{c) Areaof AABC = %X 2x2 = 2em®v B1
Determinant of ﬁ ﬂ =2-1=1v B1
Arca of AA"B " C" = 1x2 = 2cm?v Br.

8 marks
i1 274 3 M1
F: = - = = v

24. (a) oT 3 [—-2] + 3 [10] {6] Al

T{3,6)
(b} Gradient PQ = 4, T2=1 M1
Gradient normal = "1/4, gt x gz = -1 Al
e | ’ B1
W == "
Hy - B) = {x — 3} Al
4y - 24 = -x +. 3
dy = -x + 27
B1
fii) (63/4 — 6)% + (3~ 0)?
= /9.5625
= 3.092 Al
= 3.08 {Sig. Fi En U
) \Sig. Fig) 8 marks
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SOLUTICON MARKS | ALTERNATIVE
MNSCTEF M1
2_?’(38 4 forv’ removal of decimal points or
=08=¢ M1 0.032 and 0.0038 stated in standard
2 marks form.
2. Let number of ten shillings coins be t tet number of b — sh. coins be f
s.number of five shillings coins B1 Number of 10-sh. coins be %f
= 2t B1 Number of 1-sh. coins 21 1%f
Number of ane shilling coins
=21 = 3t fx 10+5ft{21 - 1%flx1 = 72
Value = 10t+2t x5 +{21 -30x1=72 | M1
=17t = 51 17f = 102
t=23 Al f=6
4 marks . no of 10 gh: coins = 3 A1
3. No. of yens 5(;23(; M1
e 55086 Al Allow 55080 from tables
2 marks
4. v Const. of 1bisector of BC 81
v'Const of 1bisector of AC or AB B1
Locus of P drawn B1
3 marks
5. Area of the sector = % X % x14x14 | M1
: = 128.3cm
Areaof A = ¥ x 14 x 14 Sin 75° . s . .
= % x 14 x 14 x 0.9659 M1 Simplified expression or equivalent
= {B,b]
= 94.64cm {94,66) Simplitied on P
Area of segment = 128.32 94.64 Subtract at simplified numer.ical stage
- 33.64 M1 Stag'e and at least one area is correctly
or 133.68) {1 Al obtained.
4 marks
V
6. Labeled sketch of the pyramid i
{dimensions may be implied) B1 !
VN = 10°- 32 = 109 M1 ¢~ B
= 10.44cm Al - 3
3 marks D 3 A
7. (g)“‘x (34)~1 = 35 M1 For equivalent in power of 3 at least
3 : one index
3M—-4=3° M1
"m=5+4=3 Alternative method
m =39 A1 -inlog 27 = 1 x log 81 = log 243
-mx 1.4314.1.9085 - 23856 M1
-m = 4.2941 M1
1.4314
3 marks | = -3.001 Al




SOLUTION MARKS | ALTERNATIVE
8. 3.55%0.05, 4.85+0.05,5.7,6.3,6.7 & 6.9 B1 For any 4 middle ordinates interval
Area= M1 of 2 MR - 2
Yax10+7+2{3.6=4.9+5.7+6.3+6.7+6.9) M1 Use of formula all individual
= % Y7 + 68.20) trapezia are for simplification of
= 37.6 inner brackets in a trapezoidal rule
Al Mid ordinate rule use MR - 2
4 marks
9. {1-2x)* =1+5{-3x} +10{-3x)2+10(-3x)3 M1
= 1.15x + 90x% - 270%x3 + ....... A1l For complete expansion to the
= 3x—-0030rx = 0.1 B1 expansion accept only to x3
incase of any {condone) error
{0.97)5 = 1-15{0.01} + 80{0.01) - 270(0.0} M1
= 1-0.15 + 0.009 - 0.00027 or 1+ (5t-0.031+ 10(0.03)2 + 10(-
= 0.85873 Al 0.03)°
= 0.8587 to d.p 5 marks R
10.Any¥ drawn and labeled net of a net of a E o
cuboid {condone net of a cubev path drawn | 81
All v directions B1 £ D c_H E
{cendone a net of cube a ward first)
B1. Diff net 12mm B1
!..'
3 marks
114} AQ:QC = 4:3 allow R:6 B1
() OC = 2 x14 = 6cm
B1
2 marks
19 \/ﬁ(\.ﬁ'l‘\ﬁ) \/ﬁ(xﬁ- \f?f‘ M1
" {lﬁf ""@J’_"-iﬁ“@ Single terim or
= YTz 27 ‘F‘ﬁ”ﬁ Write common 2 terms with
47 Pre) M1 common denorminator expansion
5 of both numerator & denominator
g = 4 Al
b=0 Al
4 marks .
13. OUT OF SYLLABUS
P4.Let Onduso take x days
= Mogaka fakes x + 5 days M1 Or equivalent
Srle At v'equivalent {removal of ali
6();( +xg}5+ gx ~ xix + ) M1 denominators)
x? - 7x - 30 = 0 M1 _ o
x - 10) = x + 3) Equivalent for factorization or use
X =10.3 of formula
Al

. Onduso takes 10 days

4 marks




SOLUTION MARKS * | ALTERNATIVE
156.5peed of slower athlete = —?—g% M1 Slower speed :300
-.Distance = “= x4 Distance = 300X 104
108 108
= 28 63 — 809 _ 800
104 108
Al 1 =0.2849
_ 2 marks | - Dis = 0.2849 x 104 = 29.63
16. (i) Area of Equi. A = % xEx6x Sin 60° ]
= %% x 86 x 6 x 0.8689 M1 (]
= 15.588(15.59) 60
X-section Area = % x8x6x0.8660x6 ;
= 15.59 x 6 M1 N
= 93.54(93.528) Al Area of isis A = 2 x B8.x 6 x Sin 120°
o= H®6 x 6 x0.8680
(i} Vol of prism = 93.54 x 30 M1 % x 6 xsin 30°=15.67 = x = 10.36
= 2806.2(2805.5) Al X-sec area = ¥59.59x 2 +6 x 10.3
=93.52 Al
5 marks Vol = 98,52 x 30 M1
= 28056 Al
17.¢a) li) Vol = 136 x 0.15 = 20.25m° B1
fiiy mass = 2500 x 20.25 B1 Forevaluation
= B0625kg (50820 M1
= mass of cement =50625 x % Al
{b} Bags of cement = % = 112.5 MIG AT
fc) No of lorries of sand 5?00% X % M1
= 3.214 Al
= 4 lorries 8 marks
18.
X 30 60 | 90 120 150 180 210 240 270 300 330 360
Cosx 0.87 0.5 0 -0.5 -0.871-1.0 {-0.87!-0.5 0 0.5 0.87 | 1.0
2cos Yax | 1.83 1 1.73. 1@.41 | 1.0 052 |0 6.52 (-1.00 ) 1.41 | 1.73 | 1.93 | -2.00
cosxy row B1
2coslex rowy B1 Allow 1d.p apply PA once allow B1 for any
2v
Graph of cos&k¥” B1
Graph of 2 cos¥exv (v} all points must be correctly
For any errcr in fitting B1v plotted using given scale
Table the graph drawn should have Apply Ow — 1 if scale not used.
<that 2 points out B1v B1
Pericd = 720° B1
Ambitute = 2 B1 o
Enlargement of 2 about centre {0,0) 8 marks




SOLUTION MARKS | ALTERNATIVE
19.x + y < 500 B1
y >x B1
x > 200 B1
(b} x + y < 60O drawn and shaded L1v
Yy > x L1v
{c) {i) No enrolled in technical = 249 &
No enrolled in boys = 251 B1 '\g
s
(i} Max. profit * o200 500 st
249 x 2500 + 251 x 1000 - 873500 B1 Allow ¥'s where inequality symbols are
8 marks wrongly applied
20.(a} Z/QTS = 4Q° B1
<S5 in alt. segment B1
(b} ZQRS = 10° B1
Reasons : ZSQT = 90° on semi-
circle
=T8Q = 5O° B1
L ZQRS = 50 - 40 ext <of A=10°
{c) ZQVT = 36° B1
Reasons: ZQVT = <SQV alt, <s | 81
(d} ZUTV = 15° 81
Reasons: ZQUT =/i""V+ /QVT
ext < of A BT
. UTV =50-35 = 15° 8 marks
214a) V = kir* + mr? BT
k+m=5486 M1 Must use different constants [or implied
4k + 8m = 226.8 in the equation)
4k + 4m = 2184
im = 8.4
m = 2.1 M
k =525
=Ki-21and K1 = 52.5
SV =525 + 42.1/° Al
(b} V =525x4" 4+ 2.1x43 M1
=525x16 + 2.1 x 64
= 840 + 134.4
= 974.4 Al (v') if error is formed in determining the
constants)
{c) 52.5r* = 2.1¢° M1
(2.1r - 52,512 = 0 A1l (¥} condone divisions of both sides by r’
=71 = 25 8 marks
22,
Class 14.56-18.5 | 18.56-22.6 | 22.5-26.5 | 26.5-30.5 30.5-34.5 | 34.5-38.5 | 38,5-42.5
Frequency | 2 3 10 14 13 G 2
C. freq 2 5 ib 29 42 48 50




Cumuiative frequencies B1
Must accommodate all data (allow
(a} Linear scale used S1 reading of varied scale)
Plotting d against.upper class limit | P1 {v}Allow curves from a against mid-
Complete of d curve drawn C1 points lower class limits upper class
limits boundaries.
{b) (i) median = 29.5 B1
{v}Accept reading at d = 25,0 or 25%
(il Reading at mass 25.28 B1 within 1 small square.
= 11 and 20
Al {v)Allow the two Vs above for reading
Probability = %_ % = 0.8 8 marks | from d curves.
23.(a) Bearing of 060°v drawn B1 1
Bearing of 210°¥ drawn B1 Either actual ,\500\«“ S
distance/ scale CA
. . is stated or
Distance _on scale drawing B1 implied S*'@
representing 1500 km B1
Representing 1800 km
)'l\ppl_y MRE-3 if two hours
(b} (i) Actual distance T[  [ismisrezd
(16 £ 0.1) x 200 or equivalent M1
= 3200km A1l
tii} Bearing of T from S B1 {v)
= 224° +1° Applyv' if S or T is correctly
located
{iii} Bearing of S from T B1
= G44° & 1° 8 marks | {v)
24.{a) a+b, a+8d, a+24d B1 All the 3 terms written. Allow the terms
in the forma + (n - 1)d
woa+B8d w M1
(b} {i) a+2d  a+sad
a’+ 16ad + 64d*<1a” + 26ad + 48d?
16d? = 10ad
d{16d -10a)= O
(16d -10a} M1 Condone 16d = 10a
2{a+bd] + (a+6d) - 78
Ja+ 16 x % = 78 M1 For the formation of equ in one variable
13a = 78
a=0
d=2x6=375 Al
(i} 89 = 2(2x6+ (91 2 M1
= 2x42 o
2 vonly from an error numerical either a
- 189 Al list

8 marks




K.C.SE 1998 MATHEMATICS PAPER 121/1 MARKING SCHEME

SOLUTION MARKS | ALTERNATIVE
0.0064
1. 1000[ e M1
= 1000 = &2 .
1000 x 0.008 M
e 8 marks
2. (a+bla-b)v B1
(2657 + 2547) (2557 — 2547) v M1
5104 x 10 = 51040v Al
3 marks
3. 6a+4b =72 ........... {i) .
2a + 3b = 3.4 .......... {ii} M1_ Forrming inegualities
6a + 4h = 7.2 ' |
6a + 9 = 10.2 g
|
Bh = -3v M1 Eliminating one variable
3 4%3 |
b == 6a + - = 7.2 ;
6a = 4.8 i
A =10.8
One art book = 0.8kg
One Biology book = 0.6kgv Al «(Y | Both answers correct
3 marks
4. (a) ZCDF = 110° - 60° = B0® Al Sum of two interior opposite angles
add up to exierior angle.
{b) ZABD = ZBDE = 25k° B1 iF
Both reasoning give:. and hoth ALT. METHOD
reascning given wrong - owsv {18C-{60+(180-110) =(180-130)
One reason given (right orowrong) {A0)
ow - 1v 3 marks
5. Commission =" x 100,0004 > x 180,000 | M1

2400 + 70.20
5h. 5100 = Sh. 8420

B.
t
Tan 35°=(h+1{)
15
n+t=15tan 35°
h 15 x 0.7002075

10.5031113
16.503

Tan 30° = P

15 tan 30°

= 156 x 0.5773502
8.660254

= 8.611

.'_T”':I'ﬁ'

(b} 10.603 - 8.661 = 1.842

B1

81

B1
3 marks

{Accept 8.66, 8.662) if log used

{Accept 1.841}




SOLUTICN MARKS | ALTERNATIVE
7 [’x 0] [x 0} B1
{5 yll5 ¥y
[ X2 0] B1
5x+ Sy y2
[xz o]_ 1 0] 0 5x+5y=0
Sx+5y y2 | Lo 1) 1ifxLy=-1 |9
fx=-1vy=1
Al
thenx = 1,y = -1
x=-1,y=1 4 marks
8. log v = log{10x"} M1
= logy = log 10 + n logx M1
nlogx = logy — log 10 Al
— logy—logio 3 marks
logx
9. T =a + bvVSorT=b+a/5v
a+bVl6 = 24 B1
a + b+36 = 32v B1
For(substitution and elimination
a+4b =24 a+ 4(4) =24 M1
a+ B6b =232 2d = -20
-9b = -8 a + 2(-10}) = 10 Al Both answers correct
b= 4 a = 30v 4 marks
10_514:125 (2x + (n — 1)d a,a+d, a+ 3d,a+d,a +2r-10 = 10
15 . M1 a+ 2d = 10 a = 30
1':?(2x30)+(14x-10;~/ a+4d = 10 mi
- {60 - 140) A1 2d = 20
= 600Y Al d =10
3 marks 1st tan = 30 d =-10
11.Volume = Hr*h =T115 x 1m2v M1
27001V
(b} Y/ymxrx9 = 2701 A1
P2 = 27(?:3:90 M1
r = 490 =9Q.49v Al
12.Cum. Freq 2711 30 44 50v B1 mdn = L 4 Gmicf
/n . -
Li+|-~cfali m
M= — (i«m ) AT 7.5 + ——Msslgn} X4 m
8 4 25;;1) x4 =10.947v 3marks | = 10.553 A1
a+n® _ M1 g4 R, R
13.1600~_* = 25,000v 1 €= 1 50 * To000 m1
{1+ 1)? _ 25000 16rZz + 13200r+90,000 = 0O
100 16000 r2 + 200r + 5625 = O m1
L= 5 = v M1
‘Ir + s 1.5625 =1.25 re ;%g + 250 m
= v
100 0.25 M1 r=2 - 25% m
r=28%Y 4 marks :
14.C0s(300 +120°) - ~2* = 0.8660 B1
30 + 120° = 390°=30+ 120 =330v S:
36 = 20 36 = 2107 Al Both answers correct
6 = 90v 0 = 70°v

4 marks




SOLUTION MARKS | ALTERNATIVE
15.C=2x28x 2—72 = 17.6cm
M1 Working limit
-=~;~=17.6x§5=5.6/ 9
3.142x 2.8x2 = 17.585 M1 Lowe limit
3.142x 5.7 = 19.909 A1
Limits: 17.28 + 17.91v 2 marks | 17.27 - 17.91 logs used
16.
~ N
ey &
A 1850 km K ] 1 ] 11
L H ¥ } H 1]
72 P 72 N 72 M 9.1  75km B
Distance covered by Bus A at 10 a.m B1
= 90 x 2 = 180km
Bus B Time between 2 stops
= 72 = 1.2hrs {1hr 12 min)
Bus B leaves L at 9.17 a.m
Distance between 9.17 - 10a.m' =
80 x = = 43km
60 B1
At 10 a.m bus B has covered
{(72+43) = 115km B
Distance between bus A and B at 10 —81—k
a.m = 360 - {180+115) = 65km marxs
17.(a) 2> x 50 = 1.75
100 M-I
475 x 30 = 1.425v A1
Total = 3.175kg" M1
3.175 x 100 = 3.9688v
3.969v
X Al
No of fat kg = = x 100 =4
x = Zkg fat M1
Kgof A2 4 475809 _ 5
140 100
{50-y)Kg of B;3y+237.5-4.75y= 200 | M1
1.25= 37.5
375
Y = 1%
y = 30 B1
a = 30kg
B> 20kg 8 marks
20,600 115 700
AV M1
18.{a) Taxable pay 20 o0 o M1
115 -
1000 x — — 35v
100
1150 - 35 = £11156
Taxable income M1
342x2+342x3+342 +89x5 M1
684 +1026+ 1368 +445 - 600 1 A1 | M1 must mult. By 89
3523 - 800 = Sh. 2923
Net tax = 35.23 - 600 B1
Sh. 2923 (£146.15) 8 marks




SOLUTION MARKS | ALTERNATIVE
0 —1774 2 6 47_[4422
19'(B)[1 0”—4—2—612]”[4 54} B1
A'{4,4) B'{4,2) C'(6,8) D'{2,4)
C (i}
1 —-2114422 40—-10 -6
[O 1][4264] [4 2 6 4] M1
A"(-4,4), B"(0,2) C"(-8,6) D"(-6,4) Al
d)
1 =210 -13_ -2 -1 M1
[0 1”1 0]”[1 o] Al
2 marks
20.Longitudinal difference 70 -10 = 60° B1 70°
. . 45°
iy Distance between x and vy M1
% x 2 x2X 6371 cos 45°
= x 2 x2x6371x 07071 = 4719km
67 ' s Al 10°
R, 26371 cos 45
{ii} Distance between x and y
22 = 2551.05mm
' {Accept 4719, 4720, 4715)
{c} Time diff =60x4 = 240 min=4hrs | BT
Local time at x = 70.00 am B
8 marks
21.{a} Are of the circular hased
Z x35x%3.5 =385 v Al
M1
{b) Area of the curved S.A A1 m
22 . 2 -
— X2x3.5x20 = 44Q0cm*v M U
(c) 4/3 mr? 2/3x 22/ x 3.5%v A1 20m
44 x 0.5 x 3.5 M1
22 x 3.5 =\77cm?®v M1
(d} 38.5 + 440 + 77 = B55.bcm?v A1
8 marks
22.(a) (i} a + bv B1
(it AD = AB + BDv M1
a + (- :)b Al
a - —\/
3
{b} 'Tz AD + (“‘;”)\/ M1
4]
2/3 (a— ”“'“i' =)
2-2_2 A1




PR_ B =
{c} PR = 5 - 33
pi=Kig - 2
BX=h (-— a) =ha
_=2a g (b 83)
BX = 3 5 + K 5 3
Ks8a 8b 1kh
=2a+ —- =+ —
-2 —gk) 3 (8 9lk} M1
h=t 3
i ST U M1 px = 1 _ 12
9 9 9 2
k8
9 9
(8b _ 6ta) (b 1a) _ 7b_ Sea
K= 8+2 o 9 3 9 a9
+h = = ?k
=%2+64:% = Hib-81PR:RX =1:7
H=86* h=22
py —glb_ 8 _ 8 _ et
9 3 9 3
PR:BRX =1:7 A1
8 marks
23.CD = 5.4cm B1 x const of 20° B1 {Check for const
Not to scale marks)
B1 x Length of AB
Line paraliel to BC and 4.5 away from | B1 Completed ABC
it Const of 1 from A to BC produced
BC = becm B1 *Length CD = 5.4 + 0.1 - B1 {60)
AD = 6cm B1 *Location of A1
3 6=45 B1 {DA = 4.50r AA" = 1.6
* X location of A1
{c) Location of A’ line paraliel to BC B1 Line thro” A parallel
and 4.5 cm away frepPBC B1 | To BC accept equivalent statement
8 marks
24 {a) {i} Treated with the drug
2_ s
6 9
. . B1
{ii) treated with the drug
16 4
—= = 1 mark
6 9
(b) (i} treated with the drug and will die B1 Al
5 1 5 1
6 '1—("]' = ;ﬂ- = E 2 marks
B1 Al
{n)-»x——ﬂ:-%g:}i 2 marks
97 10 90 45
4 3 12 6 z
(”"EXIE rrialrr B1 A
2 marks 8 marks







K.C.SE 1998 MATHEMATICS PAPER 121/2 MARKING SCHEME

SOLUTION MARKS | ALTERNATIVE
1.
NO LOG
55.9 1.7474
0.2621 1.4185
0.01177 2.0708 M1 All three logsv’
3.4893
5 . 24893 _ 14979 M1 v attempt to divide by 5
1.776x102 22495
Al
=177.6 4 marks
2. 3(x—1)—- 2x+1) _ (3x—-3-2x-1) B1
Ix 3x
= X2
R
oF w
Ix - 17 = Bx Al Equating & removal of den
X = 4 3 marks
2 Via+2y3- V14~ 23 _ A3 M1
(12-(23)2 2 Al Single term with denominates
= 23 2 marks=" | expanded
P S S !
4. (a} AC= fau(““) = g4 fer M ;
Y 3 4 3 3
= or 4,618+ ol
4618 4.618 i —l— if Als fost
(b} BC = tan 30 5774 Mt V3 /3
= 8v 3 marks
5. 1995 value = BQ,000 x 1.2v Al {7,996, 7,997, 7,998, 7,999)
= 80,000 B1
1997 vaiue - 60,000:(0{1.1)% M1 A1
= 79880% 3 marks
6. Sh.1c & = f“—"'%@—z}gozv’ M1
500,000 _ M1
£to$ = =5= x1.7 =8333~ M1 Allow Sh. 505,100
$ to Sh, 50;’0‘;"” 1.7 X 60.6V A1
= 505,000V 4 marks
7. Trade B.P = Mxm()/ M1
- 70v Al
(b} Cost of manufacturers
= 70 x 30—9 50v Bl__
B o 3 marks
8. {a) v Const of 1 bisector of AB B 1/3
{b} ¥'"Const of 1 bisector of AC or BC
Or LOAB = 12° 4 1° B1
Or ZOBA = 12°+ 1° Points P and O must be on opposite
Drawn B1 sides
¥'position of P on XY of AB 3 marks
9. 3v-u=w 4+ v M1 ¥ifits 3v + u = v 4+ w without
2U= W + Vv Al evidence MTAT0W -1 vector egn.
L 2 marks Or equivalent




SOLUTION " MARKS | ALTERNATIVE
2 2 _ iy
10. 3p* + /3P——1 iM|]
P-1{p +3) =0 Al . . .
>p=10 p=3 or equivalent at lost if all values given
3% Bi
=y =0 4 marks
11. Initial volume = — x23 = #21 M1
nr M1
New vol = 3271 x 337.5
- 36H 2 marks
12.Log 1/125 x% = Log 1/125 M1 For smgle-logs for both sides ‘
1 21 M1 For dropping logs must canvert 3 logs b
f25%" = /125 or fog 1/
X2 = 1 AT 87125
x = 1 = | M1 for solving x0condone x + 1 for Al
3 marks
13.1 46 x 152+ 15x2+ 20%* + Bx> + x8 B1 Accept descénding powers of x
1 +6(0.03) + 15{0.03)? + 20(0.03)° M1 Ailow morethan 3 terms if used and if
= 1+0.18+0.135+0.0064 i used and follow thro’
=17.19404 Al
=1.194v 3 marks
14, (a)lF’(aH boys) = 5/12 x4/11x3/10 L\f:
- /77 3 6 7 5 6 7 & 5 M1
{b) (2 gIHS) =:IEXIEX;EX;;XIEXI;X;IX;E EQ_______
=4 4 yarks
44
16.Cos 0 = Iﬁ_o = 0.6000 B1 For identification of the angle it may be
0 = 53°8° 130 implied .
{63.13% M1 5
d
6= 36.52
or 126° 55
10
2 marks
16. (@) BN? = 107 - %% = 75
= BN = 8.65 B1
EN? = 52 + 122 = €69
= EN = 13 81
M1
{b) Tana = £2%= 06662
o Al
o = 33°40() (33.67° ——
4 marks
17. (a} Vol = 2 x35x2.8=107.8 Conversion to litres
Capacity = 27—2:(3.5x3.5x2.8x100 = 107800¢ ; M1 vy Al M but AQ
{h) Water used per day Water used ;8 90 days
=6x15 + 80 + 60 = 230 901415 x — x 60 x 80
167800 Al 100
No of days = Tag = 687 = 90 x 100 = 16920
Complete days = 468 Water remn = 107800-16 =90880
Water saved in 90 days Al 208

= 2x15x90 + — x60x 90

2700 + 1080 = 3780 litre

No of extra days = %= 1643

Total no of days = 468.5 + 16.43
= 485.13

Complete days = 485

Totat days = 90+ ETy
= 90+395.13 = 485
0.7 x 107800

3780

230 + 160 =17.13

468 + 17.3 C.a.o




18.

X 0 130 (45 {60 |90 120 113% 160 | 180 | 225 | 270 | 315 ! 360
285inx |0 |1 1.411.7 2 1.7 1.4 1 0 -1.4 |-2 -1.4 10
Cosx |1 10907105610 0.5 1-0.7 1-0.9 ! -0.7 | -1 0.7 i
y 1 1912102212 23 107 |01 |-t 2.1 | -2 0.7 |1
B2 Both columns
{b} v scale used 51 Allow B1 for one column
All pointsv by plotted P1
Smooth curve C1 (¥} forv’ simpiification for two limits
(c) 140° + 3°< 140° = 3° B1 accept x < 140 £ 3°
Range O0< x < 140° + 3° BT | Acceptx > 348 + 3°
348° + 3° < x < 360° B1
8 marks
19.{a) £ZRST = 104 21
{b} TSU = 180 - 104 = 78° B1 For ¥'valdes of all is < necessary
078 = 180 - (80 - 37} = b3° for application of < properties of
Or ZGRU = 180 -48 = 132° trighgle or quadrilateral
Z5UT = {48 + B53°} - 76
Quadrilateral forv" use in A of quad or equivalent
Or 360 - {132+78 + 127) = 2b° M1 {may be impiied)
Al
{c} Obtuce ZRUT = 76 x 2 Al
= 152° 1 may be implied
{d) ZPST = 70 - 48 or equiv = 42° Al
B marks
20.4a) x* - Zx-3 = 0 &{x-3) x+ 11 =0 M
(b} (x?4+2x-3) dx == —x* - 30¥ ¢ Al | o
61 6 = 3 3 (275 s M1 At least two in the integral
poxd—x _éx|2 = =-9-gy-T-4-6)
s
% 1:
=
ix3 —x2 +3x ‘g = (64/3 S i6-12) — 27/3 -9-9 [ M At least two terms in the integral
1
= ?:5 1 Allow for substitution in absolute
Sum of areas = 12/3 b Zl/n,/ value of "'12/3
=4 M1
8 marks
21.
logvV [048 [ 060 [070 [0.78 [085 [090
LogR | 143 | 169 | 188 | 2.03 | 217 | 2.28
(b) Points if plotted P1 v Give one if he uses "his” sozls
Line of best fit drawn L1 At least 4 points, 2 cf vwiich are
lch (i) Gradient = 2 B1 (v} points used must be on the line
{iy Intercept = 0.48+0.02 B1 (¥}
K =302 BT )
=R = 3.02 B1 | {¥'} allow rounding off




SOLUTION MARKS | ALTERNATIVE ]
22.(a) 600km and 500km seen or used B1 : ’
{¥) scale used S1
“hearing and distance of P B1
¥ bearing and distance of Q B1
B1
(b} PQ =.10.6 £+ 0.1 B1
= 1060 £ 10km B1 (¥') measurement and conversion of
{c) (i} 2B4°+ 1° B1 {v'} Applyv if one plane isv’ by
(i) 074° +°1° Bl
8 marks
23.la) PS =(34% - 16%) = 900 M1 172 - 82 = 152
= 30v 16 x 2 = 30 0 =61.93
2 2 _ 2 —- . ~
(b) Cos Pos = 224172300 . 2322 _ 5572 | M sin0 = 157, 20 = 123.86
2x17x17 578
- Pos = 123°50% {123.86)
Al Tands0 = 15
(c) Area of sector = 22333 142x17x17¢ | 1 KO0 = 61° 55 = 125° 50 at
= 312.3 .
- V. = ¥ x15x8 = 60 M1
Areaof A = ¥ x 17 x 17 sin 123° 50’ v t = 166.2 — 60 M1
= % x 17 x 17 x 0.8307¥ = 120 e s
Area of segment = 312.3 - 120v Vit Segment = 96.2 x 2 = 192.4 A1
= 192.3 A1
8 marks
24.{a) x + y < 400, x. y; x <300, y>80 B3 For ali inequalities

{if A and B are used thrnughout)

(b} All 4 inequalitiesv” by drawry and
shaded

{e) {i} x = 300 and,yz= 100

(i} Max profip'= 600x300 +400x100
= 220,000

{allow B2 for 3v and B1 for 2
apply if linear equations)

400

300

200

\IHIIIIIIIIIIIH

100

XTTITTTTTTTITY

—
—
—

1

100 200 300 400







K.C.SE 1999 MATHEMATICS PAPER 121/1 MARKING SCHEME

SOLUTION VARKS ALTERNATIVE
i {a) —8+2+12X9-4%6 M1 :
PR : Divisions and multiplication
BT operations
a0
16
{b} Ba ~ 4b - 2 {a—(2b + <)} M1 Removal of brackets
=5a-4b-2a + 4b + 2¢ M1
= 3a + Z¢ Al
4 marks
2 [_5]+ T= ["1]
4. 11 M
T=[_1]—i_5}:[41 Must be | iinate f ven
1 L4 oy _ust e In coordinate form even
-4 LT 4 ] B {O} without thgtoma
b5 1T o5 T 1p . Also acgept reflection by use of
The image of {-4, 5} is (0, O) Al diagram
2 marks
3. 2n - 4 right angles P Accept use of triangies or
Zx 9 -4 = 14 right angles . quadrilaterals
14 x 90° = 1260° Al 3 guedrilateral and 1 triangle
2 marks Reject measurement
4. Area = Z2.142 x5 x 13 Vi Logs used with 2,142, 234.2 or
= 204 .23cm? AT 204.3
if base area included M1 AO ' - L ogs used with ¥ 204 3 or 204.4
| 2 marks foilow through
5. {a) Area = 10 + 1= 18% ' M1 A1 | Accept A = 6+9 = 15cm?
g A =6+10 = 16cm?
(B} Area in hectares M1 Accept 36 - {20 or 21}
A1 16 or 15

16.5 x 50,000 x 20,000

~ 185%50000x50000 467 5 ha 0% o mToom = 4625 ha
100 % 100 % 10000 : 4 marks |
Accept 462.5
6. OUT OF SYLLABUS B
7. {a)
26 Oranges Accept 26 13
39 39 il
Lime 18 15
Yo A 13038 B1 33 33
< 18[3% .Oranges
A B<’ Half must be indicated
15
33 Or equivalent if a half used in
iz, 1 s M1 )
{b) Plorange) e Sy calculation recovery of B1 mark
1,03
=2t Al
= %2 3 marks
8. (a) yv? - 2x%cm? vild + 2x) = 2 x2
(b) 2x% = 142 14y + 2xy - 2% 2
x = 72 or Accept - 9.9

{c} Area of the octagon
Y = 14+2x = 14+2x9.9 = 33.8
A =vy?-2x? = 33.82 -2 x98
= 1142.44 - 196
= 946.44cm?

-9.8999
or 2{1{y+14lx + 14y

vx + T14x + 14y
1142.1 - 196 = 946.4cm?




SOLUTION MARKS | ALTERNATIVE
9. {a) Maximum possible area . 4,11 x 2.21 and
4,11 x 2.21 = 9.083 4.09x 2.19
Minimum possible area M1 9.0531 and 8.9571
4,09 x 2.19 = §.8571 Al 9.082
{b) Maximum possible wastage B1 8.956
9.083 - 8.9571 = 0.126m’ 3 marks 8.957
10.{a) by 30th June, 1996 B1
= 12000 x 1.08 : {Use of tables)
= Sh. 13080 Accept 27330, 27340
M1
{b} By 30th June 1897 M1 1" m1 for 12000 x 1.092
A = 12000 x 1.09 + 12000 x 1.092 ' 2™ m1 for 12000 x 1.09=13080
= 13080 + 14257.20 13080 + 12000 =25,080m1 m1
= Sh, 27337.20 3 marks 20,080 x 1.09 = 27337 A1
11.Construction marks for 37% B1
ZABC = 37%° 1 1° B1
Subdivision of AB _ B1 *§0%¢30°, 1°, 7A°
Subdivision of BC (ruler and set square) for | Bl *80°, 150°, 75°, 37%°
parallel lines ¥90°, 45°, 60°, 16°, 71%°
. 4 marks
12.ZABC = 180° - 117° 63° B1 Opposite <3S cyclic quadrilateral
ZACB = 80° B1 Angle in semicircle
ZBAC = 90°-63° = 27° B1 AABC right angled
3 marks Ow — 1 if at least 1 reason mission
or wrong for 90 & 63° only.
13. Length of the pipe M1 For volume {or equivalent
__,(0 15x0.12 x0.12x 0.1) M1 For x —section area
700% 009 = 0.006 M1 For the operations
; 186m A1 Accept cm unit used all through
4 marks
14.{for tangent}height of AABC
= xv3 M1 Sin@ = == 2 for 2= x5 m1
_ 4 X M1 2x 2 2X
= fan w3 = 30°
= tan’ ;Cl—ﬁ Al Cos0 = %{(_5 = 30°
= 30° 3 marks | For 2x, xv3 = 30°
15 (x+y)2 + {y — 207 — 2{x - y} x+Yy) M1 Substitution
= x2 +2xy +y +y7- 2xy +x7 +2x7 + 2y? Expansion of the sum
= 2x? +2y? - 2x% + 2y? Expansion of the difference
= 4y? M1 Expansion of two squares
= 22(2 - a)? Al Removal of bracket
3 marks | Accept 4{2 - a}*
16.V = 3" -6t -8 £ - 317 - 8t°
S "-(;vdv {8-12-16} - (1-3-8)
=1t3-3t*-8t+c¢c =10 M1 -20+10 = -10
S—1—3 8tc = 10 M1 -10 + 10 =0
C = At For integration the constant must
8—12—16+20=0 3 marks be ALT t* - 3t? - 8t* |




SOLUTION MARKS | ALTERNATIVE
17.(a) 950000 [1 - =]’ M1
9200001 - -1-3512 [11‘010513 M1
Sh. 526535 Al
(b) 526535 x 1.25 M1
= sh. 658169 Al
r 199 _ 658000
151" = Z28 = 06926 M1
1-— = *Y0.6526
100
= 1 - *Y0.6526
L = 56926 M1
100 1 50
= Too v0.6926 Or equivalent
= 0.0062 Accept 0.60%
R =062% Al 0.61%
8 marks
18.BC? = 34? + 662 — 2 x 34x66 cos 96.7° M1 Followahrough wherr logs used
= 1156 +4356-4488x0.1167 M1
=h5H12+524
=6036
=+6036 = 77.68m Al
{b) Area of triangle ABC M1
= % x 34 x 665in 96.7°
= 1122 x 0.9932 & Accept 115 from councils table
= 1114m?
Area of triangle PB
= Y% x1114
= 278.5m’ B1 If any AO {above is lost)
{c} Height of triangle APB
h - 2785 x 2 — 163Sm
Distance of the pipe from P
4
= I; x 16.35
= 21635 B
= 10.92m 8 marks
19. (a}) £ZBAR = 8Q° B1 B1
{b) £STR ="30° B1 B1 Cyclic quadrilateral and supplement of
{c} ZBSU = 45b° B1 B1 equivalent
{d} ZBRS = 45° B1 B1
. 8 marks
20.(a)
X -2 -1.5 -1 10 i 2 3 4 5
x? -8 -3.4 -1 10 1 8 27 g4 175
Bx? | -20 -11.3 5 |0 -5 1-20 -45 -80 | -125 | For the 10 numerical points
I -4 .3 200 2 4 6 8 10 B1 for at least 6 points
9 9 9 g |9 9 9. 9 9 9
v -23 | -8.7 109 11 -3 -1 169
B2
(b} On the graph : scale 81
Plotting P1 1 Accommodates all values and uniform
Curve c1
{c} 2.15+ 0.1 B1 Can score from the graph
(d) v = 4 — 4x drawn L1 B1
X =-0.55+0.1 8 marks (Reject coordinate form}




SOLUTION MARKS | ALTERNATIVE
21.al (i} AB = b-a B1 ow - 1
(i} AP =3/8 (b-a) B1 Vector sign missing
(i) BP = 5/y (2~ b) B
(iviOP = gA + AP or OB + BP M1 Direct use of ratio theorem
-2 /g (b~ 2) A1 OP = 5/ga+ Ugb M1 A1
= °/ga+ 5/89
(b} OP = S/ga+ 5/gb i
OQ=9__5/8§+ 9/402 0Q or OP or AQ
= 3/8§+ 9/409
QP = 2/ a+ 6/ )
. _ ) 8< 40~
0Q: OF ‘33/8(§+ 92/40-}-’)'55/8“ 33/89 0Q:QP=3/g@+ Y40 b:%/ga+ 6/,b
= */glat °/sb): /g @+ */sh) 3 0N 27 3y
=3:5 M1 A1 = /8(§+ /sb): 4/ga+ 3/:b
OQ:QP =3:2 8 marks = 32

0Q =a-5/ga+ %/a0b

= 3/82‘*‘ 9/40@

0Q + kOP = K(5/ga+ 3/gb)

5//8§+ 9/4(]E= K5/82+ 3/89
3(%/40a+ *aob) = 5k(%/49a + 3/40b)
3 = Bk

OQ:QP =3: 2

1)
0Q = OP + BP -+ PQ
OP = QA + AP
OP = QA + AP
= 5/8§+ 9/40b
0Q:QP=5/ga+ %/,0b: 2/ga +
6 .
/40b
=3:2
(b2)
OA = QA + AQ/PQ + PA+AQ
0a = 3/, (b -a) S/ga+ %/40b
= “3/gb+ 3/ca-5/ga+ */a0b
= _1/4§+ 6/40b
= -1
= /4(?."’ 3/59) :
0Q:0P=3/g (a +3/5b}: 1/, (a+3/s )
=32

22.(a) {iH{x+y)* = x>+ 2xy=y +y2=23?

B1
X+ 2xy +y2 =9
(i) 2xy = 9 - (x* + y? B1
=9-29
=-20
(it (x — y)* = x2 + y? - 2xy B1
= 29--20 When x or y is substituted
=49 XX+ vE =29 (1)
{ivix —y = + 449 B1 X =V =3 i {2)
= + or-7 B1 y =3 -xorx =23
b)x +y =3 X+y=23 B1 x = bwheny = 2
Xy =7 X -y =-7 X =5wheny = -2
2x = 10 2x - -4 B1 22({b} can be done at a (1)
Xx =5 X = -2 _
y = -2 v =05 8 marks




SQOLUTION MARKS | ALTERNATIVE
23.{a} Volume of hemisphere
2xtxZx5.23 M1
27377
10.4:10:4: :11: h - H = 3h
. 122 527
Big cone V1 = R ?Zx - xh
V1-v2-2x 2y iy (3- S M1
7 3 9
172 522 26
-x—x-—x—h
263 7 3 g
=104 M1
h=>2%2=36
therefore height of the frustum
= 2h
= 7.2cm Al
by L = |3.62+ [5” 3.995 .
L = +10.8%2+ 5.22 = 11.98
Area = TIr* + TIRL - I'rl M1
x3+2 x52x11.98 - Zx2x 3.995
9429 + 195.8 - 21.76
= 18_3.469
= 183.5cm’ )
8 marks
24 {a) x 2 3 4 5 6 7 8
' y 3 5 @ 16 23 33 45 B1
b)Y A=1x1x{(3 +45) + 2(5 + 9 + 15 + 23+ 33)} M1
= ~(48+170) M1
= 109 P109.25) Al
{c f_s(x2 — 3x +5)dx M1
- ﬁ_ 3x%+5x |8
2 . 3 M1
8 3x8% 2% gx2?
[?— $5x5|- [5- 25+ 5x 2] A1
= 108
{d} It would given an underestimate because
the line for the trapezium run below the
curve in the region. B1

8 marks







K.C.SE 1995 MATHEMATICS PAPER 121/2 MARKING SCHEME

SOLUTION MARKS ' ALTERNATIVE
1.
NO | LOG M1 Logs of numbers in numerator for
8.79 0.8319 M1 1.8445 and operators inside
0.3911 1.5922 + brackets
0.4242
M1 Power used
Log 5 = 0.6990 | 1.8445
0.5797 (C.5797+4
X 3 0.1449
1.7391: 4 X 3 Al
2.721<10.4347) | 0.4347 3 marks
2. 2<3 -x 3-x<5hH
-1 -x X < 2 B1 for inequalities rightly solved
1> x X > 2 B1
2<x < lor > x> -2 2 marks
3. (a) Mass of maize in g X 72 = 45kg B1
M1
(b} Beans in A and B = = x 170 = 80
Or maize = % % 170 = 9Ckg Let kg of maize in B be y
Mixture B Beans 80 ~ 27 = 53kg M1 % = %
Mai‘ze 80 - 45 = 4bkg : =y = 45
Ratio 53 : 45 Al |BeansinB 98 - 45 = 53
1.1778 : 1 4 marks
4, 2% x 5% or {2% x 5%} M
(2 x B)&**% = 107 Al
2 marks
5. {a) Premium = sh. 8750 %= = 150000
. 1 '
(b} Amount earmned =zX45x 150000 M1 B1 Or 6750 x 1/3 , 90/100
Or 6750 x 2.3 90.100
100100 Al
= Sh. 202% 2 marks
6. Letlogsx =y
y - %y =3/,
2y -y~3=0 o
(2y - 3){y + 1) =0 M1 For correct factorization correct
_ 3 o Al sub eqguivalent
y = /2 ory = -1
Log x = 3/2 orlog x = -1 M1 Correctly interpreting at least one |
X = 33/2 orx = 3 Al _ | ans. (v} for both
X = 6.196 {3v3) or = 1/, 4 marks
7. lajy = 322
Gradient = 1/5 B1
1 o . =
tb) m x /¢ _21:>rn 5 M1
Equation % = -§ ' M1
y = -bx + 7 i 4 marks




SOLUTION MARKS | ALTERNATIVE
3.
Areaone = % x5 x b x 5 sin 60°
Areaof 6 = Bx %2 x5 x 5 x 0.8660 M1 M7.5(755)(7.5 - 5)9 -5
Or . x5 x4.33x6x ¥ x65x563x6 Al
Or 64.95 or @ 3 marks | /875 4.330
9. lLet distance covered by bus be x km
X _ 220-x + 3/4 m1 M1 et time taken when both are moving
ZU _ Bo 3 1o be Thour
x = 3(220 - x) + 3 x 60 1. 60(t+ %) = 220 - 809t M1
4x = 660 - 3x + 180 M1 =1t = 11/4h
4x = 660 -~ 3x + 180 m1 M M1 time bus moving=11.4-3.4=21
7x = 840 Dist bus covered = 2 x 60= 120 M1
X =120 2. Relative velocity = 140
. T
Distance bus covered At - time take 220 /4x60 _ 1250 m1
1.25 x 60 + 4h : - 140
4 marks = 120 M1 Al
10.(0.96)° = (1 - 0.04)°
= 1+5(-0.04) + 10{-0.04}" + 10{-0.04)* M1 Accept for up to all terms
= 1-0.2+0.018 - 0.0000081024) M1 For this binomial up to 4 terms
= 0.81536 Al correctly
{0.8153728 or 0.8153226978) Bl
= 00,8154 {to 4s.f} 4 marks () at least one M1 earned
11.
B
Forline thro’ 1 BCor 1 Q0O0A
A — - -
Any second part drawn completing
0 B1 the figure
B1
B1i
3 marks
12.82 +25 -3 = (4s+3)25-1) = 0 M1 For both i
S=-%0RS =% At Yapplyv'l forv’ us of his values § |
Sine = % =0 = 30° OR 150° 2. OW -1 if values of between
For all 0 +ve no ow -1 4 marks 180° & 360° inclusive
13. = 360 1080 = 2700 M1 1.Let x be no of children
3.No of people 270/0144>\ fioes O 1
No of children = 222 — (510 — 1080) TS90tx . 360 m
1110 M1
] 1110 X = 1110
L of children = Z700 X 360 510 % 144
~ 1480 AT 2.L for me = 1080 mt
=68 Q 1 R ‘
4 marks For children 216 — 68 = 148° i




SCLUTION | MABKS | ALTERNATIVE
14.0Q = 1/, 021+ 3j + 13k) + 2/5 (51 — 3j + 4k) | M1 /
Or (2i+ 3]+ 13k] + 2/, (3i — 6j — 9k) o A
= 4j-+ 7k
0Q = V4 + (—1)? + 72 = V66 B1 PR = {5i-3j+4k) - (2i+3j+ 3k)
= 8.124 - = 3i-6j-9k
4
— | Accept [ —1
3 marks -
15.Ratio of work = Tz = 1/6 ——‘1/15 = 1/10 ml
Time needed b:\leTz = Y=Y AT
e 3 1/3 days 3 marks
16.(x + 1} {x = 2) = x3-2x% + x -2 M1
Y3x2 - 4x + 4
dx
When x = 22 =5
dx
y = 0 M1
=5
y = 5x- 10 Al o
3marks
40X 65+ 60% 27.50 M1
17.(a}) B.P per kg = SR Tre—
= Sh. 42.50 A1
(b} (i) S.P = 22128 = gh 102 per pkt M1
9 (v
(i) New S.P = 102 x 0/100 AT Depends on the 1st M or 2nd M or
= Sh. 91.80 2nd M mark earned
{iii) Total realized so fay B1 Or42.50x 1.2 x 100 _
8 x 102 + 1285520 - 2101.20 18 in 1 sin pQT = 220
816 + 1285,20 — 2101.20 M1 8988
. =
Original tetal S.P. 102 x 50O — 100 x 0.866 = Y%
= 5100 88.88
New. price per packet £PQT = 76'_,59
_. 5100-210120 _ Sh.107.10 Al P = 3§O - {76.5 + 30}
28 8 marks Or equivalent
18.(a) 100 tan 15° or 100 tan 1° M1 T
Height = 100 x 0.2679:100 x 0.0175 M1
(b} PQ* = 100°4+702 - 2 x100 x cos 60°
= 1007+70% - 2x 100 x 70 x 0.5 M1
PQ = /7900 = 88.88m Al
. 5 marks F
19,
Class | x<b x<1h | x<25 | x40 | x<75
5 14 206 | 205 1175 |23
10 28 41 29 35 5 M1

Hiw |28 4.1 59 3.5 0.5

1975 _
ST 22.15

iMean of x =




54 ] S1v use of scale
4.1 81 for appropriate height
3.5
2 gl For complete v histogram
Allow B1 for 3 bars
05 Apply v if at least 3 heights
5 1525 45 75
20.{a) n/2 (4+20) = 252 M1
no=22= 0 Al
1 24 M1
25{(2 x4)+ (21— 1)d} =252
d =16/, =4/ v
Al Allow 5@ x 1.8 = 1200000
{b) 50 x 1,8" = 12800000 M1 )
50 {Nna9) x 0.2563 = 4.3802
X 0‘558%?3 = 4.3802 M1 Adlow if sum of GP used
n=-—=—=1716
0.2553
time taken 17.16 x 20 Al n-1=17.16
= 343.2 minutes B1
{5.72h) 8«marks | (V)
21.Bisector of AB drawn interpretation of the B1
scale path 1-0.1cm wide all round. B1
There are 3.5 0.1cm from Bd five points B1 May be implied
Tem apart on bisector of AB A B1 {v'} allow B1 2
V Allow B1 for 3 points shown
ii Yy / X 8em Ap;_aly all -1 for p tree in wrong
6.5cm / region.
lezr7zr7 /],
gem )
22,
X 0 10 20 30 40 50 60 70
10mx 0 0.176 0.36 0.58 0.84 1.19 1.73 2.75
2x+30 30 50 70 30 110 130 150 170
Sin{2x+30) | 0.6 0.77 0.94 1 | 0.94 0.77 0.5 0.17
B1 Apply alt -1 if not given to 2dp
B1
31 v'scale used
P1
C1 (¥}
B1
For sine curve
{v)
8 marks









