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K.C.SE 2003 MATHEMATICS PAPER 121/2 MARKING SCHEME

SOLUTION MARKS - | ALTERNATIVE
1. 2347 —— > 3.3705 M1 All 3logs 3vtables
0.4666 ——— > 16689 = 3.0394 M1 Attempt to add logs Mo
V0.0924 — 5 2.9657 = 16552 -
2422 x10%¢——— 3 = 3.3847 M1 Attempt to divide by 3 & sin My
2.422 %103 Accept standard form
0.423 x 103 24223 b
4 marks
2. Selling price = == x 800 M1
= 696 M1
Cost price = 1703 x 696 Al
= 580 3 marks
3. (a} Mode = 1 B1
(b} Mead = 0x5+1x6+2x42-:}3x3+4x1+5x1 M1 ACCEBDT 32 20
= 1.8 al o is
3 marks
4. Gradient of AB = 2% = _3 el
3-(-3 Y =-2x + C
Jhrough (3, 40) M1 4 = -2(3) + C substitute
g o Al C =10
y = 2x + 10 3 marks
5. Log (6x - 2) —log 10 = log (x — 3) M1
Log [Gx— 2] = log (x — 3) For single logs on both s for
x—2 3 M1 dropping logs correctly
57
10
6x -2 = 10x - 30 Al
X = 3 marks
6. (a) 72kmihr = ZXI00 o
— 20m/s B1 Let length of train & bridge be x
b} Let | be length of trai
iy T o oF train M1 X +20 = 15 = 300
20 o 10 A1
| = 300 - 80 = 220m 3 marks f = 300-80
7. B1
~A for 1 mediator
for 2nd mediator
B1 and centre labeled
Or equivalent
B1
A B 3 marks
|8 Z=2-8x= M1
% 1 Derivative equated to zero
=3 , M1
_ 1 1 At least 1 term correctly
=6 + 2[-)—4(>
y 2 ; 9 differential
= 6; A1
2 int (1 gl 3 marks
Turning point 4,64)
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SOLUTION MARKS ALTERNATIVE
9. S.A 2%(47[2) + Tr275m M1 S.A of sphere MRE - 5
. 78m A R = 4.331
r* = — =25
3n V = 108.3
=5 M1 .
1
Vo= EE'ITX 53] Accept 2;—01183.3311
1 Al
- 88§Tt 4 marks
10.A = z=V3a=1 B1
2v3 — 6v39 = 2v3 — 6V3 V13 - A=-j—§:a\{%
1 1 '
= 2|3~ s[]v 2(3a) - 6(31)b
2 = 2_% = 6a ~ 18ab
g, 8 Al = Ba(l - 36)
2-6b 2 Al
= s or 5(1 —3b) 3 marks :
11.(a} (8 - x)? = 286 — 6.2°x +15.2%x% —
20.2%x% + 15.2%x* — 6.2x° + x® M1 Coefficient and correct powers
= 64 - 192x + 240x* - 160x° of x
+ B0x* - 12x° + x® A1l
{b) 1.993 = {2 - 0.01)° M1
=64 - 192(0.01) + 240(0.01)*
=64 -1.92 + 0.24 Al
=62.104 4 marks
12.x + y<440 B1
y>120 B1
x> 150 B1
3 marks
13.Work done by A = 3%){% M1
7.1 7
25e T L
ini =1-2_°L M1
Remaining work 15 e 12
. R 1
Time taken by B = s
L DB 8
12 71 12_ 31h A1
= o 3 marks
14 AWM = 10:8:b
Amount shared = -25—3 x 10000 M1 Or equivalent
o :246000 M1
Atieno’s extra = = % 46000 A1 Or equivalent
= 4000 3 marks
15.A = 260, 1 = 2, n = ?—i— 1i=9 B1 Fora, randn correctl\e;!ilow for
Te = 250 x 2° M1 Ts il Kb
— 84000 For 250 seen, evidence of
B Al doubling and nine terms.
For consistent doubling for
3 marks 64000
"Days |0 (2 14 6 8 10 12 14 116 |
Insects | 260 | 500 | 1000 | 2000 | 4000 | 8000 | 16000 | 32000 | 4000 ]
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SOLUTION MARKS ALTERNATIVE
16.5 at + V=S =kt+pvt M1
14 = 4k + pv4 1 Fer 1 eguation
27 = 9k + p\V4a
42 = 12k + 6p Attempt to solve simultaneous
54 = 18k + 6Bp Al equation
-12 = -6k ;
k=28&p=3 BT
S= 2t + 3¢ 4 marks
x+y=19 5 11[%_ 119 B1
17.(a) —x3y=9]® -1 3] [YJ— [9]
nvarse = i{B _1] B1
A M1
el E | P | S e b 1
1el1 5ll-1 3iyl™ wel1 5ll9
[1 0] [X] _ i[i}a] M1
0 1yl ™ 1sl64 A1
x =3 andy = 4
M1
{b) J(A1=3)2 + (~2 ~4)? M1
= 64 + 36 Al
= 10cm 8 marks
18.1a) Cost of 1*" brand per kg M1
- 5x140 +3x 160
8
= 147.50 M1
.. 180 - 147.5D
% profit - ~wso X 100% Al
= 22.03%
(b) (i) X:Y = 6:3=x =3y
Y:Z =252z =2y
2 g * M1
XY:Z = SYiyigy
= 10:6:1b Al
(i} Costikg — 10X 140 + 6 :;ism 15X 256 M1
| = Sh. 200 X;
. 130 _
New price = ——x200 = Sh. 260 8 marks )

19.1cm rep 40km
Hp

12.4

105
N R
3.5
= 496
Time = ——— = 6.691hr
1.852 x 40
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SOLUTION MARKS ALTERNATIVE
20. B1 _
SO T T 8x + 3y< 180
Bt
Accept if x = 8 given
B1 3x + 4y< 120 drawn & shade
8x : 3y< 180 drawn & shade
L1
x>8 and y> drawn & shade
L1 ‘accept if x = 8 drawn
L1
M1
Al
4 marks
gy M1
21 -
M1 Can try second derivative
dZ
Coordinates are (1, 0) & (-1, 4) Ex%
ForH,O}x<‘I,g§is- M1
ay .
x>1, SIS+
={1, 0} is a minimum A1
For (-1 4) x< -1, ¥ js —
=>{-1, 4} is a maximum 3 marks
22, A perpendicular to PQ drawn
L.ocus of
/“"‘\ R R\If A parallel line 3cm above PQ
7N drawn.
/s N
7/
7 h 9\2 Perpendicutar to PQ drawn at L.
7 0, N
# N R identified
P L Q
Loens Locating centre O1.
of T '
Major arc RPL drawn.
B1 _
B0 Locating centre 0a.
B1
B1 Major arc RQL drawn apply Ow
- once if complete circles
drawn.
P4 4 Q
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SOLUTION i Marks Alternative
23. B2
X 30 75 1056 135 1656
Cos x° 0.87 0.97 0.97 S
Sin{x + 30)° 0.97 0.2¢ -26
Pi
C
B
B
8 marks

P Q
————16cme.—23)
{a) Projection of VP on plane PORS - PO
R

oP-1VieT ¥ 122
'EV!I'OO = 10cm

P

(b) <between VP and PQRS = <VPO
Cos Q = }0—
= (0.65586
Q = 56° 15’

o]
{c} <between VOR and PWRS = <VMQ = ¢

- 62
v28 16 9
_ 13
Cosx = oo
a'=861°52"
= {61.87°
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K.C.SE 2004 MATHEMATICS PAPER 121/1 MARKING SCHENME

SOLUTION F MARKS ALTERNATIVE
0.015 + 0.45+ 1.5 M1
L s xozeoor
_ 0015 + 03 + 03 M1 For operations
- 05008+ 007 '
- 1;05 AL
=0.3 3 marks
2. {180° - 156°%n = 360
24n = 360 M1 For 362
_ 360 Al 2
24 B marbm
— 15 2 marks
5 @a+bi(a-2b) M1
(2a+ b) (22~ b) M1 For factorization of nun for
= Zas b Al factorization of deno
3 marks
4. 0B-0a=(4i+]-3k)- (3i-2+k) M1 Bi—2i+ k) - (4~ )~ 3k
= 4i+j-3k-3i+2j-k 3i—2j—k—4i-j+ 3k
AB = i+ 3j — 4k Accept column rectors BA = —i— 3j+ 4k
= 12 — 32+ (~4)? BA = J(—=1)2 + (—3)% + 42
= J1+3j-4k =1+ 9216
=Vy1+9:6 =26
= = 5.099
25 A1l .
~ 0% 2 marks
= 5.10 to 2 decimal places arks.. = 5.10 A1
5. A = 10t~ 12 M1
=10x2-12 M1 Suboft =2
= 8ms™ Al
32 marks
8. * Division of AE into 5 equal
C parts B1
M1 * Joining BD drawing a line
through E parallel to BD 81
# |dentification of point C or
M1 equivalent proc.
Construction marks must be
/ seen.
A
A — g Al
\ 3 marks
30 6 _ M1 30 120 000
7. o X 1.8 x 10° = 540000 M1 o5 2 780 GAlD M1 m
_ 120000 540000 o B o
= T800600 ~ 1800000 Al 50 OF 0.02 or 2%
= %1—0 or 0.02 or 2% 3 marks
8. 3x1.485 + 13 x 6.410 M1 Reciprocals seen adding the
= 4,456 + 83.33 M1 product
= 87.785 Al 130 + 130
0.735 1.56
30 x 0.1485 + 130 x 0.641
4.655 + 83.33 M1
3 marks = 87.78b Al
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SCLUTION MARKS ALTERNATIVE
9, 8{1 -Cos’x} + 2Cosx~5 =0 i1 {substitution}
Scos®x-2cosx—-3 =20
{(Zcosx + 1}{dcosx-3) =0 M1 Or (2p+1) t4p - 3} M1
Cosx = % Disqualify cos x = %
7 X = 41.412
Tan x :\E . Al 41.4 or 41.42 or 41
(tan 41.41) = 0.8519 J’-T tan x = 0.8819
{tan 41.41) = 0.9316 B1 tan 41.42 = 0.88.22
4 marks tan 41°25' = 0.88.21
10.480 0000 x = = 500 000 M1 A = 480 000772 Mg
800 0000 (1 m);) = 500 000 - 800000 {1 - 1)® = 480000x;
100, 1 5 _ 480000 100
(1--L)5 = 2= 0625 =" = Socom ™ o7
Y == = 50.625 M
5103 x 10 A Al
=g, 7959
18108 M1 T.22 = ].515‘0505918
- T 00897 If 480000 x
100 5 r
r=8.97% A1 Log 5 = 51log (1 =3)
0.913 = 1 - —
100
r=(1-0.9103} 100
= {1 -0.9103) x 100
 Tarks = 98.97% Al
11.{a)
x | ¥ L 2% 4% 5% M1
y | 3% | 9% 23% 33% Can be implied
M1
(b} Mid ordinates 3%, 5%, b%, 16%, 23%, 33% | M1 If BO is legitimate than M1 M1
Area = 1(3%: 5% -9% + 15% Al then M1 M1 AO
23% - 33 = 89% 4 marks
12.(a) Let. ZQSE = 0 M1 S =% I[5+8+4) = 8.5
42 = 52482~ 2 x5 x8 Cosd Area = 8.5(3.5} {0.5) {4.5)
Cos O = 89-16 . 78 _ 59135 %L xbx 8Sin0 = 8.5{3.5)(0.5)(4.5}
0:240980 80 24.15:
548 B 24.13
M1 24.14°
24, 14 g
24° 14° W '
(b} Area of PQS Sin 24°8
— 1 1 o
= zf()x 8 x 10 Sin 24° 9 40 x 0.4089
= 40 x 0.4091
B 2 Al = 16.36cm?
= 10.825cm o e — 16.364cm?
= 16.36cm? — 1o.sbaem
13.Area of equiiateral
= % x5 x 5 Sin 60° Logs used 10.82
=% x5x5x0.866
= 10.825cm? 6 x 10.82
X — section area = 64.92cm2
= 6x 10.825 = 64.92 x 20 M1
= 64.95cm? 1298.4cm3 Al
Volume of the prism If logs used thro V = 13000
= 64.95 x 20 1298.9 (partial logs)
. = 1299cm?
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SOLUTION MARKS ALTERNATIVE
14, AttSing = 0 = 73.74
PQ 7 _ 75in20 =7 8in
Sin0 ~ Cos6 - C;}S.O §2C§)57
- - _ S .
= 7sin32.5 ~ Cos73.74
M1 Cos 0 + 0.28
- Accept equivalent
i _ 2 e 7 T
Tan = - Sin = - until Sin 6 = 2
At If logs used follow thro
= 73° 44 or 73.74 Alt PT = /(25)% — (7)*
PQ = 7 x 2 sin 730 44 B1 Cos 6 = = M1
= 14 x 0.2600 _ |PM = 6.75
= 13.44cm 4 marks PQ =2pm = 2x6
15.Bisecting exterior angles or one internal angle | B1
at x described circle. B1 Not radius = 4.6cm
Bisecting £ZXY and any external <circle to Construction area must be seen
Y& 2 marks
16.Grad PQ = —-+2= 1 B1
. ot (5+3—1 —4 4 -2) y=mx + c
Midpoint of PQ = = 2 B1 3=3x2+c¢ M1
= 2, 3) 9 =c _
=3 M1 Y =3x-9 A
y = 3x-9 Al
4 marks
17.(al Total monthly income M1
Sh{20600 + 1200 + 2880 + 340) 35820 . 1791
= sh. 36820 20
10
2nd 9120 : =2 x 9120 = 1368 iy calculator the {(m marks) are
100
i .20 -
3rd 8120 : 100 x9120 = 1824 m1 - Not scored if 2 m is lost
4th 7900 : == x 7900 = 1975
Total tax 6135 M1
Less relief - 1056 Al
Meonthly tax paid sh. b079 8 rrarkes
18.{a} Turning points
Y= 3?4 8x M1
dx
3x? + 8x =0
x{3x + 8) =0
x =0 or=2 0
3 X =-,—22
X = = + -2.667 A1 3
’:(L;rr_nnzg]] p:ldn:za;e 7.5) -2.7 used in substitute gives y
@ el = 7.477 or 7
Apply PA -1
b} B1 PRy
X -4 -3 |-2 (-1 10 B1
Y 7 -2 13 4 marks
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SOLUTION MARKS | ALTERMATIVE B
19.{a} Area of hemispherical part Follow throc logs used
= VZ b4 4“[’2 E\A1 7698(31’1’12 - 755
ey B0 o B e Small zone
7 Y X _ X+ 60
= 7700cm"” A1 E - 25
36x = 14x + 840
{b} Slant height for criginal/ zone M1 X = 40
A B3 Qriginal zone is
L-60 14 . _
L = 200cm A1 60 + 40 = 100cm
{c) Siurface area of frustum LSF = 28570
= TIRL - Irl
.22 22 AS.F = 4:25
Nj = -8 W5 100i—pradd x50 M1 asf = 21:2% or 21:54
= 11000 - 1760 AT S.A of frustun= 2 x Z x35x 100m
~ 924" = 2y 225 14x40 = 29240
Total surface area or= ?2}; TX A=
= 7700 + 9240 + -273 x 142 M1 M. for 2 x4
= 7700 + 9240 + 616 Al for sum
— 2 -34 4p =
= 17556cm rye— ':3(1:) -2I- p A15m
20.{a)-3(1) + 4p = D M1
P=2
gll?=5(1)(2) + (22 =0 M1
q-10 + 4=0 M1
q=26
sx2-5xy  Sxy+y*=10
(b} 6x — 5x (3% +5) + Bx+5° _ 0 Ad (3x—y3 (2x-y) = 0
4 4 M1 x ==y orx = 1y
6x% — 5 (3x+5)+ (3% +5,* -0 3 e 3
4 Ay 16 From eqtlly = =
96x ~ 20x{3x + 5} + (3x + B)* = A1
65x° - Tx + 25 =0 1 (54 3%) g .
9x? - 14x + 5 = O Al x 4375 Minimi
{9x - Bl ix = 1) = O x =5y =1 A1
x =3 andy:T3 M1
9 3 8 marks
21.{a} AB = DC
4 2y (1Y /X M1
(g) - (14) - 2(5) (y)
(y) = (5) - (4) bl
D=(1,2) A1
b} (i} PR =3q—2p-p
2 2 B1
_3a_ 3p
FE
i) RQ = q -2+ 2 B1
_l,
- TB 2 Share same duration arid R or Q
PR = (9 - p) B1 in a common,
RQ = = (q-p)
PR = 3QR B1
PR//QR and R is a common point
Hence P.Q.R are coilinear
(i PQ=qgq-p
1 1
arR = -+ B1
In PQ, OR = 2:1 8 marks

K.C.S.E MATHEMATICS
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SOLUTION MARKS ALTERNATIVE
22 {a) ZMLN = 40° B1 Or equivalent reason
Angle subtended by arc MN B1
Base as isosceles D equal, in
(b} ZOLN = 80° -(40° + 259 B1 semicircle
= 25° B1
Base as of Isosceles A OKL 180° -{40° +65°+65°) = 10°
< at centre Is twice
(c) ZLNP = 90° = 25° = g5° B1 <at Q°
Angles in alternate segment B1 <sum of triangle = 180
(d} ZMPN = 180° - 170° B1 Trial and error accepted
= 10° B1 AB: AC = 4:9
Angles of triangle KNP 8 marks
23.{a) 4AC = 9AB
- C | AC = 2aB
9 2
=<-x-xM
2/3x 43
x12
8% = 2+ x=38m
B
Let BC = x 9x = 4x + Bx = 228
AB =5x 19x = 228
z 9 1 _
AC =2 2=12y x = 228
3’4 2 ——
+ 2 1lx=133 19
fg 3 T 13 = 12m
=138
o ¢
38xe6
X =
19
= 12m
{b) (i)jS = % x38 =19
AB = 8 and AC = 18
Area =,/19(19 — 12)(19 — 18)(19 — 8)
=v19x7x1x11
= V1463
= 38.2b
2 x812S8in0 = 38.25
0 = B2°, 5¢'
= 12710
{i) 182 ={(12)2 + 98)2 -2x12x 8
-24 4+ 144 + 64 7
Cos ) = ——+~——"= =
492 4
Cos § = -0.6042
8 = Cos — (0.6042)
52.83° 0 = 127°17’
127.17°
24 NOT IN SYLLABUS
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K.C.SE 2004 MATHEVIATICS PAPER 121/2 MARKING SCHEME

SOLUTION MARKS ALTERNATIVE
1. 5.25—— 0.702 M1
0042 — 76232
——
13424 M1
— -—_-—-24-~«~\/
167171
34.33 - 1.5357
T.6717 , M1
1.8640 Al
=7311v 4 marks
2. —x4oooooxﬂ« ' M1
="Sh. 320,000 21—
2 marks
3. A=2, d=14
n=n2x2x{n-~-14) = 800 - M1
ni4+i{n - 1) 4} = 1600v
4n* = 1600
= 400 A1
n = 20v 2 marks
4, Distance = 72 + 78 = 150mv M1
Speed = 108 + 72 = 180km/hv
Time = 20X60X60 M1
180 x 1000 A1
= 3 secv -
. 3 marks
5. 2 logi5 — ¥%logio16 + 2 log:040 M1
Log &2 % 40v) = log 10000v
= 4v Al
2 marks

6. NOT IN SYLLABUS

7. 4x + 3y = 18

bx ~ 2y = 11
[4 __2] [Yl 4[33 X -2 -31118
_3[ ]ls@-z”y]:"zl?[_s 4“11
[y] 3 31.[—46]
= 3]
=3 vy=2
8. |(1+x)5 = 14+5x+ 107+ 10x3+5x% + x°
{b) x = -0.02
1+5(-0.02) + 10(-0.02)?
=1+-0.1+0.04
= 0.904
9. a= (bbzd"d)
gl BE
b2-d

a’b’-a’d = b’ d?
a2b2_b2d2:aZd2

’Zd
L b =x Zadz
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SOLUTION MARKS ALTERNATIVE
5X6X2
10'—8—: 71/21’}1'5
11.
F
E G
A
12.0.7 x 450 +0.9x = 0.75(450 + %}
0.7 x450+0.89x = 0.75(450 + x) B1
0.9x - 0.7bx = 450(0.75 - 0.7} M1
- 0.05):45(_). M1
0.15
= 150 Al
4 marks
13 = 3x% - 8x+ 2 M1
vy = x®~4x? + 2x + % 1
Atx =0y =2 2=0-0+0+C
C =2
Al
=y =x>-4x* + 2 2 Al
Y x X X+ 3 marks
14.Euros to Ksh. 84.15 x 500 M1
= 420,750
Balance in Ksh. = 420750 - 289850 M1
= 130,900
Balance in Japan yen
_ 130,900x 100 M1
65.45
= 200,000 Al
4 marks
16.Y >x
Y<-x + 4
T<3x + 3
2z _ —_ M1
165 - = =2B3+y7) - 237N
6T 6+ 27
T 937+ 3T V7 M1
W7 Al
= — =247 e SEr—
2 V7 3 marks
17.A & Bin 1hr = 7~ M1
2tf Al
o 2
T s
{b} Part done in 1hr 10 min M1
— 2XF _ T Al
T 5 6 15
Remaintng = 1 - L i
g g 5, B1
{c) 1hrAdoesExz= o
Time taken by A = 15/2 = 7% hr M1
Work done by Bin Thr
—2_2_ 2 M1
5 15 15 i R A1
Time taken by B = = 3%{111’ 8 marks

K.C.S.E MATHEMATICS
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SOLUTION MARKS ALTERNATIVE
18.(a)Ql =395+ == x 10 M1
12 A1
= 43.67 M1
_ 45- 40
Q3 = 69.5 + T x 10 A1
= 62.44
Interquartile range B1
= 62.44 - 43.67 M1
= 18.77
{b} Let x be no. of people in class 50 - 59 with M1
ages < 54.5
X
49.5 + o X 10 =545
x =9
Percentage = — + 9x 100
centage = 63 X A
= 51.67% (b1 /3%) 8 marks
19.
y a_ [~4 3 B1
20.a) A" = [0 7]
. 3 B1
{b) (i) 200x + 300y = 8<N,000V
90x + 120y = 360,000v | g1
(i) 2x + 3y = 8500
3x + 4y = 12,000
X=[—4 3][8500], M1
y 3 =21112000
x = 2000 and y = 1500¥
Discount on rice M1
(e) == x 1,500 x 360 = 10800v Al
% discount on sugar M1
Al
33300-10860 E
2zsnzoo0 X 1007 8 marks
= B%v
P Q R B1
2202 Y5 6 4 |v
0 214 1 —os B1
A B c]
=16 8 6 |V
-2 = =1 Bl
(c] Centre (-3, 2) angle of rotation 27Q° B1
or -90°v
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22,

j(6t+4)dt— 3t2+4t+c~/ M1

V =
At t =0, 5=3 x0+4x0 + ¢v M1
C A1
= 3t2 + 4t + 5v
(b)(i) A1t=3,V=3x32+4x3+5~/ M1
= 44mfsv A1
{ii} Distance fromt = 2tot = 4
= [1(3t% + 4t+5)dt M1
2 2 4 M1
t+ 2t° F St}zf
= 474 2(4%+5 x 4} - (2°+2x 22+5 x 2)Y Al
=116 - 26= 90mv 8 marks
- 5@ M1
3.{alp = 7
When Q = b, and R 9,p =20 MA
2
‘“’; =20V K= _x3= —0r2'”\/
whenQ—’/andR :25 Al

p = 2.4 XE—ZB.SZ/'
(b} @' = 1.2Q and R = 0.64RY

: M1
pr _ k0207,
VOB64R
. K20 KQ? M1
Increase = S W‘/
(2 2
%increase = LU= — S x100% AL
L 8 marks
= 80%)
24, (@) i) YM = V142 — 72v
147 = 12.12

iy YL = 147 — 10% = 6.856v
{b) Identifying angle § ¥
Tan 8 = £2°= 097947
(0.9804)
6 = 44°24'Y
(¢) Tan x = 17—6 = (0.4375v

= 23° 381 (23.63°%)Y
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K.C.SE 2005 MATHEMATICS PAPER 121/1 MARKING SCHEME

SOLUTION MARKS ALTERNATIVE
. ar Bl x 2l 3/4j"12/7x7/4x7f3 M1
S P 220 2/,
. 3 5
Num. 3/45+ 12/ % 7/4 );7/’3 =Sl .
5 4 27 .1 k
Deno. ™/5g x 2/3= 19/)q AT
31/4 X 28/15 =14 7/15 4 marks
2, M1 1470 = 2 x 735
2 1470 | 7056 = 2 x 3 x 245
735 3528 =2x3x5x49
z 1764 =2x3x5x7x7
Z 882 =2x3x5x7?
2 441
3 735 441 7056 = 3628 x 2
3 245 147 = 35628 x 2
5 49 49 B1 =2x2x2x882
7 7 7 =2x2x2x2x3x147
7 1 1 = 2*x3x3x49
= 2" x _32 x7x7
1470 = 2x3x6x7x 7 =2 x3Fx7’
= 2x3xbx7¢
F0b6 = 2x2x2x2x3x3x7x7
=24 x32x72
14702  2Z2x3%3x5%x7?
V7056  3x52x78 Al
=3x52x7° Ans
3.
A A
~ AY
S - P
e ~...7’.5, M1
Vs
/\ -~
s
7
s
\\
H M1
AD = 7.52 4+ a4t
= 72.25
= 8.5
Perimeter = 8.5 x 4 /;I—ark—;—
= 34cm m
B1
4 gt2- 2353 {(3t)%— (5a)? M1
" 612 +19st+ 15a%  6t? +9at + 10at + 15a2
_ {3t+5a)(3t-5a) _ 3t- 5a Al
_ (3t+5)(2t+3a)  2t+3a 3 marks
h. 6x = 180° B1
X = 300° M1
30n = 360 Al
n=12 3 marks
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SOLUTION

MARKS ALTERNATIVE
6.
IP I B ! 1 ?
| S I i i i | 1 B1
P s
1 | 1 l L1
| [ I I i M1
=2 "
o = 3/ PS
_— —
‘But PR = PR
—_— =
3/77Q = 3/5Ps M1
_ —
S = 3/,PQ
1ps| = 5/, x8 = 40/,
_ —
But RS = 2/cPS
RS} = 2/ x 40/, AT
= 22/7 cm 4 marks
7.
B1
M1
Sin (90 - x) =
Sin(90 - x} = 8/10: 4
Tan x = i Al
AB
= 0.75 3 marks
8.
'l m=mm =/ 7,
4
M 2
‘21[5 W= mw !5+ , B1
2 m=wms= o+
3, 4
5 W 3 2
2/4 W= Ww= 1’5+ I4
MM = 2
_ 6/20 M1
MW = 5/
wwW = 6/,
{a) P(mm or ww) = (P(mm] + Plww)
= 2/20+ 6/20: 2/5 Ans
(b} PIMW OR WM} = P(MW) + P{WM)
= %20+ 82 Al
= 3/5 Ans 3 marks
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| SOLUTION MARKS ALTERNATIVE
9. L.U = 1em
A-E =05
Limits of A are 3.5 and 4.5
Limits of 6 are 5.5 and 6.5
Min. Area = % x 3.5 x 5.6
= 9,625
Max. Area = % x 4.5 x 6.5
= 14,625
Warking Area = % x4 x 6
= 12,000
Working Area — Min Area = 12 - 9,625
= 2,375
Max Area — Working Area = 14,625 — 12
= 2,625
Absolute Error in Area 2375+2625 M1
= 2.5
(b} 9% Error = &% x 100 Al
= 2 %100 =205/, % 2 marks
10.P* = {p-q} (P - 1) B1
P? = PP~ Pr-Pq + gr
=-Pr-Pg + qgr
Pr+ Pg = qr M1
Pir + q) = gr
= Al
arr 3 marks
117y -3x + 30 =0
Aty - intercept the value of x = 0 B1
Therefore 7y = -30 M1
y = —30/7= -_42/7 , l
The coordinates are {0, -4 /7J pe—
Surface
Area of cylinder
= 2/2 nrh + nr? + 2rh
=22/, x 4.2 x 150 + 22/, x
B1 4.2x4.2 + 2x4.2x 150
= 3295.44cm?
Area A = IJi?
=22/ x4.2x 4.4 M
= 55.44¢cm?
Area B = 2Tirh x %
= 22/ x 4.2 x 150
= 1980cm? M1
AreaC = 2x 4.2 x 150
= 2360cm?
Total Area = 55.44 + 1980 + 1260 Al
= 3295.44¢cm? 4 marks.
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SOLUTION MARKS | ALTERNATIVE

1 X 2
13.A = |-1], B H and T=1]0 M1
- 1 A 1.5

Midpoint - AB =T = [X1+ X, Vit ¥z 2o+ zz]

2 2 2

1+x y-1 1+7]
[2 Il 2 Fl 2] 1(210115,
x=3, yv=1andz = 2
X 3
Hence B [y] =11 B1_
" 2 2 marks
14.(a) 12sin 30° = 12 x ¥ = 6em Al
ZADB = 6 :
8 _ 6 M1
(b} sinD  Sin 455.o
SinD = 2o :
= 70° 30' _ A1
A 45° " 3 marks
N PRT
15.{i) l:ﬁﬁ
= /100 x2xP
= 0.1p M1
(il A = P{1 4+ 0.06)2
= 1,1025p
Interest = 0.1025p M1
Difference in interest = 0.1025p - C.1p
210 = 0.0025p A1

Theretore P = 210

= 82,60G6/= 3 marks

0.0025
16.{a) V= fadt = [(25-9t%)dt
=25t -3 + ¢ B1
4 =25t~ 3t + cwhent =0
4 =¢ M1
Hence V = 256t - 3t + 4
{b) V=26x2-3x2°+4 Al
=50+ 4-12 Al
= 42msg’ 4 marks
17.{a) The speed of the car is {x + 20}km/h B1
Time taken by lorry = 280/ hrs
Time taken by the car = 280/}{4_ aghrs M1

280/X_ ZBO/X + 9g= 7/6
280(x+20)- 280x _ 7
e = 16

K(+20) i
7x% + 140x = 33600 M1

x? + 20x - 480C = ¢
x? - B0x + 80x - 4800 = ©
x(x - 60} + 80(x - 60} = 0 AT
(x - 60) [x + 80) = O Al

x = -B0 or x =60
{b} Time taken by the lorry = 12.15
= 4hrs M1
Distance covered by lorry = speed x time

= 60 x 4 = 240km

Time taken by the car = ﬂ:—% = % = 2.4hrs A
Time left town M = 12.15 — 3 hours Al
=9.15am 4 marks
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SOLUTION MARKS | ALTERNATIVE
18. '
Q

Hence QR TT QT
Q is common point
Hence 0, T, R are Collinear A*

S —
by Gi} QT : TR
—_—
QT = 3/,r- 9/p

(a} . TR = OT + OR B1
PS —PO +0S M1 = =3/ r— 12/ p+
=-2p + 3r = 7k gP+I
= 3¢ - Ip = Y7r=zp

— Al
oT = 1/, 0s+ 6/,0p ' —>

Hence QT : TR
3/75— 9/72’ 4r/7_. 12/7E

b 3 . 4
QT = QP + PT =%l70: ¥t
= '7/6(3E)+ 7/6(32_2[)) 3:4  or
=3/yc= 71 9z "1/yp

Hence QT : TR = 3 : 4 A1
—p T SF B Al
QT = g1

QR =1 -3p

QR MQTif QR = KQT
r-3p = K/7r="/7p)

= 3/7kr
k = 7/3
Also - 3p = _9/7pk
k =7/q M1
4 marks
19. {a} Cross sectional area = %bh + 1 xb B1
=% x26x1.8 + 2bx1 M1
= 47.6m°
Volume = 47.5x 10
= 475m> Al
{b) i} Volume A % x25x 1.8 x 10 = 225
Volume B = 10x 1 x 2b = 250 B1
Total volume = 250 + 225 = 475m°
25 M1
Al
1 B
B2
A 1.8
iy 225m* = 9 hours Al
Therefore 250m? = 2252 = 10 3 marks

225
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SOLUTION | MARKS i ALTERNATIVE
20.
Y1 Y2 Y3 Y4 Y5 VE
2 5 2] 14 20 27
| f HHE :f *
30T : - 7
: - y i g/
i /4
2545 EEesE : i
20 T
15 ! | T ERUREREY Ry & Y ENRE
e &t i
; ; ; /-b! ................ i ,i.' o]
10} 7 ; . ‘
: . , E u’j 1 HERM € l il + B!
i il ‘ ;
B! Al iin T e
;, e .f,‘ e ”5 wu [ ‘ 1 a
: _,'. i iR ;;6 i 1
g Pl E= AN B ’ ' il NS AR
03‘:(\1'\7?%' ? ]‘ A1 B Mok
1 2 3 [ 6
- Mid ordinate
Area = hiyr + y2 + y3+ va + y5 + Vs)
= {2 + 5+9+14+20+27)
= 77cm?
{b) Error = 78cm? - 77¢cm?
= lcm 7
% Error =_,1/7:8 x 100
= 1232/,,% or12.82
21.1(a) dy/dx= 0 at turning points Al {b) GY/dX = 4x -3
Hence 4x - 3 = 0 dy; _
x = % M1 and /dx_ 7
= T
Min. value = y at min. point B2 Therefore 4x —= 3 = 7 M1
Hence at minimum point x = % _ 5
andy = ~1/ x =/, B1
8 Subst, for x
= {4x - 3)dx v =6
_ a2 .
y=2x"-3x +c  subst.x = % Hence the point is (2.5, 6) A1
¢ =1 y =" Al
Hencey = 2x® - 3x + 4
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22.

Mass (g}

45-54

55-64

65-74 | 75-84 | 85-94

No. of potatoes

16

12

C.F

25

37

45

48 50

Comulative Freguency

N EEREEE :
i ; ‘.‘i hL.n:. i
£ . H L i % E_ ........ 8
AT S IR ; I Y
‘ -
- " s
A > 17 s :
I : ¢ 4
IRl _— ______ E L
1[4 E L I SR
5 L
T g ¢
1 :
Ts: |
”;”} i
A
T g
§ £ ]
3 E
i i
i ex b H— S p— !
H i i
] ! B ]
i : ‘r P i
! . G [
i IO
0 12
: L

............

18

4534

405

545

64.5

Class Limits

74.5

S45 9045

23.0UT OF SYLLABUS

24 {a) {i}

-3

g
o

-27

-12

Qs |™ ™15

OO 0|0 |0

O = |

6.
15.625
16.88
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K.C.SE 2005 MATHEMATICS PAPER 121/2 MARKING SCHENME

SOLUTION I MARKS | ALTERNATIVE METHOD

s 243 x 3¥
729 x ¥ = 320
= 3°x3¥ = 3°
3% x 3y + 3%

M1

. 35 + 2y

36+y—[2v-‘|]

35+2y: 35
= I = 3% M1
Hence 3y - 2 = 5

3y = 7

35 _ o
y =% =2 Al

o BT (5-E)
© Vizevzs O (J3z- V)

Deno = 32 - Vo—alJB + NIB= V32— 28 | MI1¥

= 4

Num = \/6_3@}@»«”2_8 + 4/(72x32) -
W (72%28)

=VOxTx16%2 — VOIx7xTx4 + VOxAx2x16x7 — VOxdx2x7x4

= W14 -42+48~ V12 = 16

Al
=11,
3. Men: 7/9 X 45 = 35 Alternatively:
Wom: 2/g x 45 = 10 (45 + x) = (10 + )
Let the No. be x | M1 445 + x) = 9(10 + x)
Men: 5/9(45 + x} = 35 180 + 4x = 90 + 9x
5x = 90
25 + 5/9x = 35 M1
Xx =18
Sox = 10
x = 18 Al
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SOLUTION MARKS ALTERNATIVE METHOD
4,
M,EL&‘M‘ 35 [T
‘Nq " N -::
s 3 \ Y
S ISk
Eauite ] ;
Y L
RO as
AR SELANE
L i N i
i ; AN
4 1 .
T = i
iia , » i
AT
AN
b _ 16 16 —
5. ‘(/'32— /3x o /3= /3
izx ::1 28 Al xXlﬁ/x = xXx
x = 4 2 marks )1:4\[1_6
6. In ihr: 1/3+ 1/6 of water M1
= % of tank is filled '1“ ”"1 2 )
1/ _ 17 —4_17 .. 3 + — =8+4—
3/2 ./8“4r /8‘" /8 M /3 /6 /8 /24
1/8 is filled in 1hr1. All pipezopen — 9/24 _ 3/8
[ ofthe tank = 1/, x1 = /s B1 1, 8/ =4/ =11/ s
= 1/ X 8/ = 4/ 2 3 3 3
2% /3= 73 Total time = 1 + 11/,
= Thr and 20 minutes A1 1
Total time taken = Zhrs and 20 min Al | =2 /3 hrs
4 marks
7. Loga(x* - 9) = 3logz + 1 .
Logz(x* - 9} = log2(8) + log22 M1 Logz(x® - 9) =3log22 +logz2
Logz(x® - 9} = logz2(8 x 2) M1 Logaix® — 9) = logz16
x* -9 =16 M1 X2—-9 =18
x? = 25 Al X =5
X =+5 4 marks
8. Volume scale factor = ;}33; Lsf={v.s.01/; =501/,
=2 3.376 M1 (1.5.67 = (A.s.f)
v.s.f = {1.s.1)° (L.s.f)® = (v.s.f)
1.s.f = 3¥3375 Wi = 3.776
= 1.5 . 1.s.f =(3.376) 1/, = 1.5
Area scale factor = (1.2.1)?2 As.f = (1.5)2 =225
= 1.62 Area of larger cylinder
= 2.25 E = Area of smaller x A.s.f
Area of larger cylinder = 352 x 2.25 } A1 = 352 x 2.25
= 792cm? ] = 792cm?
| 4 marks
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.SOLUTION

MARKS ALTERNATIVE METHOD
9. Cos 2x° = 0,870 B1 . .
2x° = 36.2, 143.8, 216:2, 328:, 396:2, 503.8, M1 -
576.2, 683.8
Hence x° = 18:1, 71:9, 108:1, 161:9, 198:1, g":
251:9, 288:1, 341:9 i
4 marks
10. 120,000 + 15,000 = 105,000 M1
Commission = 105,000 x 5/
= 5,250
Discount = 120,000 x 5/, ‘M
= 3,000
Total earnings = 9000 + 2250 A1
, = 11.250/= 3 marks
1‘!.9+ 8.2 + 6.;-1- 5.4+ 4.7 = A B1
B2+67+54+47+k B :
5 - M1
A-B =006
6.8 — ("-—Ss‘uﬁ: 0.6
34 - (25 + k) = 3.0
9-k =30 Al
k=6 3 marks
12.Gradient of Ly = £=2= 3 N Gradient of Ly = ===
Y = 6 = 3 = /2
x-0=2 y intercept = 6
2y - 12 = 3x Therefore y = mx + ¢
Y y M1
y = 3/2x+6 general e(}.
Atp: Lt = L Yy =1/x+6
1 x+6=2x-2 g\tp;LT = L2
1.5x = 2x - 8 fox+6=2x-2
= 16 Al ubXY:—TgO
Substitute y = 30 2 ks sub. =
13.03x = v 13x1Y°, (3xPy', (3%, (3x)y?, (3x)%* | B
=81x* = 27x%, 9x%y? (3x-y)*=81x* - 108x% +
3xy?, y* 54x%y? - 36xy? + y*
With coeff. 0.9 = o
(3)(—\(}‘4'=81><4—4)(27'><Ey+ﬁx9x-4><9x\/3-~-y4 M1 (6; 2) —d(3X20—2 -2)
: 4 _ 3 9.9 3 =X =2andy = 0.
_81; dmg_xc\}/; AR~ SO & 1A L (6 - 0.2)* =162-43.2+ 86.4 |
*=eandy = y o = 205.2
6-0.2)"=81x2-108x2x0.2+54x%x72 x 0.2
= 162 - 43.2 + 86.4 Al
= 205.2 4 marks
14, defemy, - dos
D = % d = Iz—g"; k = constant
2 = 4k 2 = 500k
=5 5
2 ="/ k=1,
m )
= F 3 _ _E]_
540 2d
130 _25}? subst r? = 222
=27 _
r= 3 Al g=r

K.C.S.E MATHEMATICS

115



www.eeducationgroup.com

SOLUTION MARKS | ALTERNATIVE METHOD
15. '
B1
< 2 |
1
1
2
5 Al
16. ds/dt = 0 at maximum B1
= 29.4 - 9.8t
9.8t = 29.4
t=3 W]
hence S = 29.4 x 3 - 4.9 x 3?
= 44.1m Al

17.9%/ = x*+ 2x—3
at turning points; dx/dxz 0
x> +2x-3 =0
xX*-x+3x-3=0
x{ix~-1) +3x-1 =0
x-T{x+3 =0
X =10r-3
Substy = 1/ or 11
The turning points are {1, 1/3) and {-3, 11)

-4
2
8/4

-2
1

® {1 3 ¢ 2
Y 1/% 11/3 2 22/3

c di W0 4 4 2¢ 2c¢+4d  4c+4d

18.(a) |2 b] [2 2 4]:[2a 2a+4b 4a+4d]

[0 —1] [2a 2a+ 4b 4a+4d]: [-—EC —2c—4d—4c—4d]
—1 0112¢c 2c+4d 4c+4d —2a —2a—4b—4a—4d
[O —4 —4]2 [MZC—ZC-‘}d —4c—4d]
-2 =10 -—-12 —2a—2a—4d —4a-—4d
—2c=0=¢c=0 ~4d= —4% —2a—4b= —10
—Z2a=2=a=1 d=1 —2—4b =10
b =2
_fa byj_ 1 2
] Hence R = [C d] = [0 1]
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Al Bt
Ll PR N P el R S R F S

{c} Shear x — axis invariant and B({2, 4) —— BY10, 4) or

Ci4, 4) —-> C'(12, 4)
N m : P S EE*A?T;C,V,,~- _gAA* r - 1.
i P o AR AR Ry tean nen il REA SR E Bl Ean R g P2 ¢
i

o7 4 A D I

Bn ;

EF SN N B ; 1= ; : = "
l i i & } +- . 4 . .{ H . ! H Th P ’.I‘ _._

CL,', T e A T T [ A =

19. (a) c.d = 64800 - 60000 = 69600 = 654800 = 4800 Mt
a = 60C00
n"term = a + (-1)d B1
=60000 + (n -~ 1) 4800

. 64800 _ 69984
(b} Common ratio = = =1.08 M1
60000 64300

n" term = ar"! where a = 60000
r = 1.08 Al
= 60000(1.08}""

7" term:
Abdi = 60000 + (7 — 1) 48000 M1

= 88800
Amoit = arn-1

= 60000{1.08}° M1

= 95213
Difference = 95213 — 88800 BT

= sh 6413 8 marks
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SCOLUTION MARKS | ALTERNATIVE METHOD
20.{a) P lies on any point along cp '
AQB<60°<90°
A/ p B
ral N AT Rect
' 3 mks
5 : lla’]rzawing
. e
D Q Al
(b} Q lies on the unshaded region.
21.{a)
x° 0 30 60 90 | 120 150 180
2 sinx® 0 1 1.732 12 1.732 1 0
1-cosx® |0 0.134 10.b 1 1.5 1.866 |2
T :% [T T
t BESREuRSRERARRE e e
7 ]
axislhlin
2
1k
_T;lfi
f‘ i
G
{c}) (i} 129°
(i) O0< x <129° .
22.(al x® = y? + 2% — 2xy COS X N
= 40000+ 40000- 2 x 40000 cos 50O
= 80000 - 51424 X
x? = 28576 Z Y
x = 169.04 M
Sin rule -4 = - 40°
Siny sinx
200 - 169 7
Siny = sin B0 W
. 200 5in 50 s 1200m
Siny = — 50
Siny = 0.90656 Y
y = 6bh°
bearing z from y = (180 + 6£5°) Al
= 245°
X
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{b) wy = 200 L M1
~ sin 50 sin 90 :
5in 50 x 200
Wy = —————
sin 90
=0.90656 x 200
wy = 181m il
-I:I . . B1
c} TYX = {right angled triangle)
XTY = 6°(given) M1
Therefore XYT = (90 - 6)
= 84° A1
Angle of efevati = 84° |o————
ngle of elevation of the top = 84 8 marks
23.(a) PH? =452 4 82
= +20.25 4+ 64
= 9.2 Al
fe = v9.22 4+ hc?
Ny
= 10.97cm
(b) Al
‘ - 6
iy tan 0 = /5,
tan } = 0.6522 Al
0 = 33°
g H
{ii) tan & = /4.5
A1 B1
tan 9 1.7750 8cm
0 = 60.60°
0 A1l
£ Q 4.5cm F
10cm
Scm
M1
[ 1
F 8em =
Cosine rule
62 = 10?°+8°-2x8x 10 cos 0 iane=6/8
36 = 100 + 64 - 160 cos © - 0.75
36 = 164 - 160 cos O =36°.9'
Cos 0 = 128/16
0= 0.8 Al
= 36°.9° 8 marks
24.{a} i} = 75x + 75y>6 M1
= 2bx + 2by>2
{ii} 75x< 175 (ivi y>0 M1
Ix<7
(i) 76<180 vl x>0 M1
by<12

K.C.S.E MATHEMATICS
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(b} See diagram next page 4 mks
{c) (i} ‘Lowest cost = 20x + 50y
At{0.1,0)c = 20x0.1+50x 0 Al
c=2/=
{if} Max cost = 20x 2.3 + BOx 2.4
c =46 + 120
¢ = 166/= 8 marks
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K.C.SE 2006 MATHEMATICS PAPER 121/1 MARKING SCHEME

SOLUTION MARKS ALTERNATIVE METHOD
3675135 _ 3V33X57x5 _ x5 _ 1 M1 3491125 = 45
V2025 V3t xs? 32x5 Working must be shown
Al 3 J675x135' 675 x 135
x* =3 =
45 45 x45x 45
2 marks X = 1
2. {a}y 7532 B1
{b) HOO B1
3 (p+a)(p+q) M1 Full factorization
" PP -9 +q(p*- q2) Partial factorization
= P+ap+9) M1 Denominator
(p+q)(pwlhq)(p—q) M1 o+ a)(p + g m1
= M1 pr + ) (p? + q) ..... m1
P+q 4marks | L o ml
P—9g
4. (a) /ADE = 18”"2’“’8 = 36° Bt
(b) ZAEF = {180° - (108° - 60°} + 2 B1
= 66° .
(c) ZDAE = 108° - (60° + 36°) . o e diagram
= 12 3 marks
15, 3 - 2x<x M1
3 - 2% + 2x<x + 2x
3 < 3x
T<x M1
X 2x + b
Ix<2x+5 A1 can be implied in numbering graph
3x - 2x<B5 or x<h
1<x< b A1
0 1 3 4 5 7 3 IMiarks
6. {3x+1}{3x - 2) = 28 M1
3x2-x-10 =0 Lifi—3) =28 ........... M1
{3x + B0{x-2) =0 M1 l2-31-28 =0
X =2 or x =79/, (=710 + 4} =0....... M1
Length 3)(2 + 1 A1 L = 7 ................... AT
= T 3 marks
7. 105000 x 9.74 M1
= sh. 1022700
102275C-403879 _ 618821 M1
12.11 T o121 A1
= b1000 rands EEE—
3 marks
8.
[
|
|
|
8cm
A R
scm :
/ ”
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SOLUTION MARKS ALTERNATIVE METHOD .
k-8 _ _ - 1 y-8 _ _- M1 8-k _ _
9. = 3 k= /2 <1, 3 a1 e 3
A1 6x + 2y = 19
= - O
3 marks 3%+ y ¥
10.6logz 3vV2% + 10logs 5V3° M1
= Blog22” + 10logs®
=6x2 + 10x1 M1
=12 + 10 Al
= 22 3 marks
11.x = 1.8 cos 63°
= 1.8 x0.454 M1 d
= 0.8172
QS = 3.6-2x0.8172 M1
= 3.6 = 16344 27 108m
= 1.9656
= 1.966m
B m oX _ 18
Sin 63 ~ sin
<d> 35 < D QX — 18sine3
q - 7a S -0 " sins585
277 L _ 1.88105in63°
,63° 63\ 21 ” Qs = T835°_
S 36cm > NS = 1,966
12.{a) p(-2, 3) P'{10, 10) M1
10-2
T=]
10—-3
) [12} M1
7
Q' =(1+12,3 +7) al
= (13, 10}
B1
-2 17 _ [—12
(b}m[3]_n[3]" [ 9 ]
: 2m-n =12 M1
3m-3n=9
m=n+3
2n + 3) +n =12 Al
3n =6 m=5% n=2 B fnarks
13.{a}
4cm dcm
4cm 4cm
™
0 4
4cm -t cm
}
4cm Aem
(b} VO = 3.7cm {Not to scale}
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 SOLUTION | MARKS | ALTERNATIVE METHOD
14.2p + 3b = 78............. (i} x 3 M1
3p +4b = 108............. {i) x 2
6p + 9b = 234 M1
6p + 8b = 216
b =18

Substituting for b in e.g ii
3p + 72 = 108

3p = 36 A1
p =12 8 marks
15.Area A = 5 x 3.2 _ M1 For both A or B accept equivalent
B=10x1.2 AreaB = 10x1.2 = 12
16:12 =1:8 M1 12k = 6
f=28 k = %
Area A = 3.2 x5 = 16
A1 f = 1/2 X 16
3 marks = 8
16.(a)
X 0 04 108 |12 |18 |20
N 200196 18311601200
{b} Area of % circle v 1
Y2(0.4)x{2 +0)+2{1,96+1.83+1.60+1.20)
= 3.036cm? Al
= Area of circle M1
= 4 x 3.036 Al
= 12.144cm? 4 marks
17 .(a) 240 x 12000
= sh. 2,888,000 M1
(b) (ii New price :% x 12000 AT
= sh. 13900 M1 1.25x0.9 = 1.125
NewNo.ofsets:ﬁx240=216 1.125 -1 = 0.125
- Amount from sale = 218 x 15,000 0.125 x 100 ........ M1 M1
_ = Sh. 3,240,000 12.5% ...ooovvennn. Al
increase = 3,240,000 - 2,880,000
= 360,000
% increase = %ﬁ%ﬂ x100 = 12.5% Al
Let number of sets be y
{ii) %-S x 15,0600 = Sh. 16,000 B1 10000y = 2880 000
y = 180
. 240+80
(c} Let the No. of sets sold in 2003 be x X L 1(615 JR——— M1 M1
16000 x = 2,880,000 M1
x = 2,880,000 100—px 240 % 26000
16,000 M1 100
“x = 180 =25% i, Al
p% = 240 - 180 x 100 = 25%
240
Lp =25 Al
8 marks
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SOLUTION MARKS ALTERNATIVE METHOD
18.{a) Reflection along y-axis. {(x = 0} B2
{b} {on graph) B2
{c} Rotation about {0,0) through 90° B2 + ve three guarter twin about {0, Q)
{d}) On the graph B2 or about crigin
(e} P Q" R" and P Q"" R"" '
APQR and AP” 0" R” Al 4 pairs
AP Q" R’ and AP™ Q" R B1 for any two pairs
APQOR and AP'Q'R’ B2 Accept P'Q" = P'R"Q"
AP"Q"R” and AP"'Q"'R"" 8 marks
19,
2cm M1
I 1
3em : : 3 cm
“+— <>
1.8cm 1.8 cm
h =\/ 3z-1.8° = 2.4,
v = Cross-section Area x Height M1
=l x24x{(2 +56)x8 AT
= 72.96 cm?® M1
(b} Mass = 72.96 x 5.75 =419.52¢g M1

{c) (i) 246.24 = cross-section Area x 8
246.24

Cross-section Area = = X 30.85cm? Al
. 419.52g 2 oA 3
il So-o 25 x “fc = 4.259g/cm M1 M1
Area of x solution
= 20.52cm? A1 S, mriarks
20.(a) Distance covered by bus in 2% hrs = | M1
60 x 2= 150 km.
(i 500 - 150 = 350 km Al

{ii} Overtaking speed =100 - 60=40 kmh™
Distance = 150 km M1

; 50 s
Time taken to overtake —— 3% hrs, A

Distance travelled by car to catch up | a4
= 100 x > = = 375 km,
{b} Distance remaining = 500 - 375 = 125 km

Time taken by bus to cover 125 km B1
=15 4y
‘ 60 M
Time left for the car after rest
= Z hrs b min — 2b min
= 1 hr 40 min AT
. =125 = E — 1
.. New average speed =125+ 1 - 75kmh 8 marks
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SOLUTICN MARKS ALTERNATIVE METHOD
21.{a) i) Length At M1
= 100 tan 30°
= 100 x 0.5774 A1 x tan 60° - 100
= b7.74 AC "‘5.7'74
(i) Length AD M1 Sin 45
AC =V57.742 + 57,742 AC = 5774
= 81.66 OR 81.65 ' Cos45°
AD? = 51.66 + 802 Al 100 <774
= 2 x 8166 x 80Cos 100° M1 oz 50 O il
= 6668 + 6400 - 2 x 81.66 x 80 :
x{-0.17386) 57.74 _ 57.74
AD = ﬁm Sin 30° Cos 60°
(il P:ri:nzeij A1 Accept 57.73 of table model
AB + B + CC + CD + DA
AB=+100° + 57.74% = /13334 = 115.5 | M1
= 11.55 + 100+57.74+ 80 + 123.8
= 477.04 Mt
= 477.0(4SF)
{b) Rolls of wire AT
Length -477.04+57.74 + 81.66 el H
= g?g-j“ M1 123.84 is used
Rolls to be bought : ;
(68608 yidly 5 M1 6.3375 if 4477.1 usgd
480
= 6.33 A2
= 7 rolls 10 marks
Il
22.{a) OL = 3[6] o
= [138] 81
_ 215
ON = 3 [ 6]
_ [10
4
LN = ON - OL B1
=Ll )= [0
4 18 -14
b) OM = OL + =
{b) OM = OL + -LN "7
= [ +3 1.0
138 73—14
= [18] T [6]
=[5
12 A1l
= M(6, 12)
e} (i) OT = Zom
=z 6] B1
6112
= [
= 7 3 4 B3
(i LT [1145,] 1?5)3] = [—4] B1
8 marks
s =[]~ [
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SOLUTION MARKS ALTERNATIVE METHOD
123, (a) L= V42 + 32 '
L= 425 = 5cm
4 cm
3 cm
Ac = l—lr]
= 3.142x 3 x5
= 47.13 cm?
Acs = nDh
= 3.142x6x8
= 150.82 cm?
As = % 4[1r* = 2[1r®
=2x3.142x 9
= 56.56 cm?

Ext. S.A=47.13+150.82+56.56 = 254.5¢cm’

15 1
(b)) cs.f = Eaa = E
1
LAst = m
254.5 1

Actual Area 1600

Actual Area = 407,200¢r”
= 40.72m?
%x 0.75 = 1.527 ltrs

24,

(@) 8 = 5°-5(5%) + 3(5) + 4
= 126 - 126 + 16 + 4
= 19m

32 - 10t + 3
3(5)2 - 10(5) + 3
75 -50 + 3

= 28ms’’

1l

i

{a} AtrestV = 0
237 -10t + 3
(3t-1{t-3} =
1= %seconds ort = 3 seconds

0
0

dv

at

= 6t - 10
= 6(2) -10
=2ms?

{b} a

1l
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K.C.SE 2006 MATHENMATICS PAPER 121/2 MARKING SCHEME

SOLUTION MARKS | ALTERNATIVE METHOD
1. All 3 logs
No Log
{0.48)% 1.6628 x 2 M1 Operations {x3, +, -}
2.3256 +
36.72 1.56649 M1 Correct attempt
0.8905
18h.4 - 2.2682 M1 Accept standard form
2.6223 x 1/, 1
N (3 +1.6223) 1/3 | a4
47 33— 15408 4 marks
L = 0.3473
2. p=ri1-as? M1 For squaring both sides or equivalent for
g l/a (1— p/rZ) M1 s? subject
AT N r’-p
s == Il/a(1 - p/rz) 3 marks s ar?
3. /PTO = 90° or ZRTN = 90° B1 “
ZTOR = 110° or LTOP = 70° B1 7
ZRST = 55° Al NN s,
3 marks @Q‘
4. 800 x0.006 = 4.8 B1
%error - 4-87(789){0-006) % -ino% ACCept 52284264%
0072 1002/8”0'006 M1 Rounded off to at least 3 d.p
a8 X ¢ Al
= 1.523% 3 marks
- G+11+12+13+ 11+ 10 .
b, x= P
(x-%)?2 =4,01,401=11 M1
G2 o Ar0r1+eror M1
- 6 Al
16 =x =106 = 22/, 3 marks
6 (3vZ - ¥3) (2v3+ VT) M1
" (V3-V2) (2V3+ VD)
- @,192%25_*_@ M1
=1/ % AT
/2\/— 3 marks
7.
O B1
Mid point OQ determined by
construction
M Q
B1 Arc centre M radius OM cutting
¥ ___ lcircleatP
P 2 marks
8. Tax cn 17 9680 M1
= 22 x 9630 = 968
100 ) M1
Monthly income (shs)
{1916 — 968) 100 + 9680
15 Al
= 6320 + 9680 = 16000 3 marks
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SOLUTION MARKS | ALTERNATIVE METHOD

B1
9. Jar+ (gt + (fpf = 1
[ ] : M1
\’qz + 1/9"' 4/9 =
M1
5/ -
’qz +2g=1 Al
q = 2/3 or V2/3 4 marks
10. {a} Ceordinates of A:
5 -
(22 Z2) - an. 2 1
birf={5-22+(65-1?2 =5 M1
Equ, {x - 1) + {y — 212 = B2 M1
X¥-2x+ 1 +y -4y + 4 =25 Al
X2+ y2 -2x-4y-20=20 4 marks
1.2+ 25 +2° + 529 (3) + 102907 +
Zz 2 2
10022 () + 525 + G M
(v’f) vz 2
1 1 3y o b
2-2)° =25 - 524 (%) + 102" ()? M1
2y 183 4 (1ys
- 10(2 )(ﬁ} + 5(2)(2) )
- s ATV 14
= 2[25 + 10(2)()* + 5(2)(%)*] IXI:
. =64 + 80+ & —_—
= 149 4 marks
12,1 = KX =t :k0~%x/ = 0.8t M1
/=0 J144y M1
M1
Decrease = t - 0.8t = 0.2t Al
% decrease = g x100% = 20% 4 marks
B1 LArc centre A radius 6cm drawn
bisector of BC drawn & dotted
B1 parallei 4cm from BC drawn region
shaded. Appiy if to BC is a full tine
B NB: Al boundaries must enciose the
B1 required region
4 marks
P1 Plotting of all points
C1 Smooth curve
Forx = 2.5+0.1aty =2
B1

)

Hgi' AR ,_“< Al b
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ALTERNATIVE METHOD -

Shear maps{1, 0} - 1{1, 1%}

SOLUTION MARKS
16.V = fadt=10t— 2/,t7 + ¢ B1
att=0,v=8>c¢c=9 .
L=10t- 8 4 g M1
att=3,v=103-3+9 M
= 30m/s 4 marks
16. ZPOG = 180 - (36 x 2) B1
= 108° M1
Dist. PQ = 108 x 60 Al
= 6480mm 3 marks
17.(a) (i) Principal = 358400 - (12800 x 3} M1
= 320000 Al
iy r = 220 ¥ 100% = 4% M1
320000 Al
{b) ’s M1
(i) Deposit = ot x 56000 = 14000 Al
Instalments = 2200714000 4q M1
(ii} Cash price E)% x 4000 = 35000 II:\II‘I‘I
. 56000-35000
%difference = ~eoon — X 100% Al
= 60% 10 marks
18. Let width of the path be x M1
Area = (10 +2x) (8 + 2x) = 168 M1 Or equivalent
«>80 + 20x + 16x + 4x* = 168 M1
4x? + 36x - 88 =0 A1l
oxP+ 9x-22=0 M1
(x-2}{x +11) =0
Xx-2){x+ 11 =0 M1
X =2 or-11
width of path = 2m
(b} Area covered by small slabs
=14x12-{10x8 + 4{2 x 2) Al
= 72m? Or equivalent
No of slabs = —— = 288 M1
0.5x0.5
Cost of slabs WA
Large = 600 x 4 = 2400 A1
Smali = 50 x 288 = 14400 m
Total cost = 2400 + 14400 = 16800
19.1a) (i) ‘
T B1 B’ (-4, -5) plotted
7 nE C' (3, 6%) plotted
TN B1 A’B'C' drawn
NG
Bl ! B1
R L S
t | i H - ] T
-bl ..éLyﬁ.r /,, ]
AR
y ‘ ;’ .‘gh,ﬁ.‘;;‘;
A g e
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(ii) shear maps 1(1, } 1(1, 1) M1 OR
) 1 0 Al 1 0y /-6y _ -6
Matrix = (1% 1) M1 ' E_\k 1) (5 ) _| £—4) o _
A B O A" B* Cn | Al ccept gt.anera OIT?W arter rormation
1 0 B1 of 4 possible equation
(b){i)(ll_l)(_6—4 =G L7 e |
2 —4-1-2 —5-1- A"B"C” drawn & labelled
. B1
Half turn, about {0, O —
(il} Half turn, about { } 10 marks
20.1{38)
X/y 112 |3 14 |5 |6 |7 |8
1 * o% | ¥ o* | D% | O%
2 * ok | ¥ * o* | o%
3 . * ok * o*
4 e * ek | * * L
B . 5 % 13 Dots listing table missing
6 0 . * TS
7 o lo . *
8 0 |0 0 .
() plix -yl = 2) favourable outcomes B1
=12 B1
1% <yl = 2) :%: % On the table or listed
(i) pt1x -y/5) favourable outcomes B1
{1x -y5) = 22 B1
P 4 51 16 O on the table or listed
{iii} p{x>y) favourabie outcomes
x>y = B.3 Bl
PIX=YE =307 16 Bi
(b (i} ke + 2k +3k+4k + 5k + 6k = 1 M1 *on the table or listed
21k = 1 A1
k=10 )
(i) pi11) = 3/51 x /51 +6/51 x5/ M1
— 60/ A1l
- ,441 o
= %147 10 marks
21.(a} Alcoholic vol, in the mixture _
= % 80 = 48 litres The volume of the water
00 20 480 = 321t
New proportion of alcchol = ggi— BT 100 FOV T 1res
C 40 a0 _ 45 * New proportion of water = 32 + x
mwm X = B1 32+X=ﬂ
M1 804X 100
(b) % of alcohol in the new solution is Al .- 430| AT
water volume in this mixture
2 v100= 22 %100 = 32 sl 68 40
120430 150 Al =5 X =+ ZXE
c¢) Alcohol volume in the mixture in fitres 1
! — 5y 3 g, 0 3.4 + 0.8 = 4.2
= X E_“’r X Py M1
=16+ 12 =238 Al The ratio = 4.2 : (7 - 4.2)
The ratio = 7 - 2.8) : 2.8 M1 =42:28
=4.2:28 AT _ =3:2
=3:2 10 marks

K.C.S.E MATHEMATICS 132



www.eeducationgroup.com

22.{a} a x ar x ar? = 64

M1

&% = 64 =39 M1
N a A1
T3 o M1
(b) (b a+ax3+2(2) =14 Al
e B1
az="0a+ 16 = 0 B1
a=28or2 g1
- 1 @ g
sLr=Yor2 M1
) 8 4 2,1 _ A1
(i) The product =8(1%)""x 2x2%1= 16 10 rmarks
23.1{a} 300x + 180<18000 B1
5x + 3y <300 B1
x 4+ y < 80 B1
x> 0,y>0
S00, T
S1
B1
B1
B1
B1
i ACS R s G S TR R M1
20 &= o) Al
x =30,y =50 10 marks
Max profit = b0 x 4000 + 30 x 6000
= 380000
24 {a) 3x = 4 - x2 M1
(x +4)x-1)=0 Al
X=-4orx =1 M1
.. The coordinator of P(1, -3) B1
The coordinator of Q{-4, -12} M1
() f:42(14— x)dx = [4)(—— %Xsl :z Al
={4x2 ‘gx(—2)3—(4xﬁ4-—§(~4)3 M1
= 10%/, Al
The shaded area = % x 4 x 12- 10%/, X‘J
pelow x axis = 131/3
shaded area = 13% + [4x —%x3]°
=13+ 0= [ax2- }(9)
=13+ 5%
3 3 _—
- 182 10 marks
. 3
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K.C.SE 2007 MATHEMATICS PAPER 121/1 MARKING SCHEME

SOLUTION MARKS
4 00084 X 123 X35 _ 84X123X35 _ 107 M1
2.87 x 0.056  28x56 107 Al
= 0.225 T
2 marks
2. 3xX°+{x - 20)°=180° Let n=no. of sides M
4x° - 20 = 180° M¥% 3% = 40°
' B M1
4x° = 160° 40°n = 360°
3 marks
3. X3y H YY) = (v ey O+ yA (x3-y?) M1
- {x4+x2y2_ y4_ X2y2:>(x4 . y4}(x4 . y4)
— XB - X4y4 _ x4y4 + \/8 A1
= x% - 2x%y* + y® 2 marks
4. 118 yens = Kshs. 76 M1
2,950,000 vyens = % x76 = Kshs. 1,900,000 M1
, 20 _ Al
The duty paid = /100 x 1,900,000 = Kshs. 380,000 B ks
5. %Z =3ax’+b M1
b4
Ja+h = -5
a+b =1 W2
b4 4 marks
6 15a%b - 10ab? _ S5ab(3a - 2b) _ _bab(3a-2b) _ Ssab M1 M1
" 3a2 - 5ab + 2b? 3a% — 3ab - 2ab+ 2b2 {a- b)(3a- 2zh) a-b Al
7. Volume = -Mas_s M1
Density
= 10580:m =125cm? 0.2cm M1
sLxLx0.2cm = 126em? L
2 _ 125cm = §78
0.2 A1
L = V625 = 25cm
8 Cas 5 = ~diseeht A
Hypo
245
= — Pyth :
- ythogras 8 M1
AB = JsZ— (V52 = 45
Tan{90° - x] = 2—f = 2 Al
5
] x
B 25
9. X = Area =IIDL X —.Area in Contract = 377.04 x %?
=3.142x10x 12 = 94.26cm?
= 377.04cm? ‘
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SOLUTION - . MARKS
10.ZACB = 180° - (62° + 4°) C M1 ,
= 77°
nx = =385 XX \g.4em
ZCNB = 180° - (41° + 38.5°) ‘
8.4 CN
siné;zlu.s - Sin 41° - Al
= ———— = 5.6Cm 62° 41°
Sin 100.5 A i B M1
11. Let Mother's years be x and son’s be y now: M1
Xt 14 = 2% + V4 s ovoms o soms somemen s v 5 {i)
X+ 14 = 2y + 28 M1
X = 2¥ = T i (i}
{x - 4) + {y - 4) = 30
X 4 ¥ = 38 tiiitiiieeeieee oot (i} M1
{iif) - (i) X +y = 38
+-x+2=-14 M1
3y = 24
y = 24 x = 30 Al
At son’s birth: mother’'s age = 30 - 8 = 22 years b marks
12.{i) Construct £108°, sides 4cm 7
{ii} Bisect two angles to produce centre O. 10
(iii) Draw a circle touching the vertices ’
w \A"
13.x + y = 40 x? 4+ (40 - x)? 2 = 4x - 80 M1
y = 40 - x x? - 80x + x* + 1600 for min. vatue%z 0 Mi
2x2 - 80 + 1600 ~4x - 80 = 0
X =20
Subst. y = 20 M1
X2 + y? = 400 + 400
= 800 Al
14.Area of Sector QPR = % X 6x6x3.142 = 18.852cm? M1
Area of triangle QPR = w = 15.559cm? m
Area of Segment = 18.852 - 15.6569 = 3.2935cm’ Al
Area of Shaded region = 2 x 3.2935 + 15.559 = 22.15¢m? 4 marks
15.ALKM is Isosceles M1
KL = KM (given)
ZLKM = B0° + 60°
= 110° (Construction}
ZKML = KLM {Base<s) B1
= 3b°
Bearing of m from
L = 9C° + 60° + 3b°
= 185° AT
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SOLUTION MARKS
B1
16.Amount of fuel used = @xg M1
¥ o)
Amount of money spent = 80 x 59= 4720 Al
17.{a} Retained profit = 225,000 x lio% = Kshs. 56,250 . M1
Remaining after retained = 225,000 - 56,250 = Shs. 168,750 "
Taxes and insurance = 168,750 x 1% = Shs. 67,500
Remaining = 168,750 ~ 67,500 = Shs. 101,250 M1
Cherop’s share of profit = ;giggg x 101,250 = Kshs. 42,525 AT
G .. 85,000 _
Nangila’s share of profit = e, 101,250 = Kshs. 34,425 M1
Asha’s share of profit = 26500‘0000"0 x 101,250 == Kshs. 24,300
Cherop’s ~ Asha's = 42,525 - 24,300 = Kshs. 18,225 AT
{b) Profit 2™ year = 10/(J X 225,000 5/111
= Kshs. 250,000 M2
- : 110,000 X 250,000 e
Nangila's share of p[oftt T IR Kshs. 100,000 10 marks
5.8 X - 115.8 60.2
18.(a) = = — , ==
Sln55é5;m845151;1 84.5° Sin 149.5° ({Sjjgéji 11815 M1
= 270 = 60.2m Sin C = ==>——2=0.2888
S5in 5.5 1058
Al
(b} (i) 60mm = 33.4m
S 190mm = 2258 405 77m M1
T T g quiare =—tommm
lidoy 2! M1
iR
b
w2
A’V
{ii) ZCBA = 180° - 30.56° Al
" ZBCA = 16.8° B ks
19.4i)
Marks 10-10 (10-30 {30-60 |60-70 {70- 100 |
Frequency 12 40 36 8 24 M1
Area of 510] 200 40 120
rectangle Al
Height of 6 10 a4 4
rectangle
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NB: Area (A) - % xF When C.| is doubled the frequency, (F) is halved | M1
. . _ Area
{it) Height {H) = s Al
el 2 marks
T
iEl i
‘31‘12 ; :
L ;
8L M1
T -+
4
ks M1
R AR AT e R R R N R
Tt ower class intervart SRR
(b} Median mark = 30 - 60 M1
Or 229.5 -59.6
(ii)£3~52—'§2+ (32—5) =17.5 + 12.75 = 37.5 %——k“
- 376 marks
20.{a} Let the no. of computers be x M1
Price per unit = %A70,000
After reduction: M1
Price per unit = =222 — 2000
New no. of units purchased = (x + 5}
(x + 5) &B00000-4000%) _ 4 6460000x
X% 2’ ]
1,800,000x - 4000x* + 9,000,000 - 20,000x = 1,800,000x B1
+ 4000x% + 20,000x — 8,000,000 = 0O
x? + bx = 2250 = O
x? + BOx - 2250 = 0
Xx{x + b0} - 45{(x + 50O) = 0 :
(x + 50) {(x —45) =0 M2
x =45 orx = -B0
He bought 45 + 5 = 50 = 50 computers Al
(b} Remaining computers = 50 - 2 = 48 M1
Total Profit = 215 4 1,800,000 M1
100 Al
= Kshs. 270,000
S 270,000 L—-«
rrofit per computer = 5 = Kshs.5,625 10 marks
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21.{a) (i) XR = -0X + OR

M1
]
r- /3d .
(ih YQ = q- 3/,
(b) (i} XE = mir- 1/3q) M1
(i) YE = nlq - 1/5) "
() () OF = OX + XE 1
= 1/3q+ m{r — 1/3(]) M1
:(1—3m)q+mr A1
(i} Also OE = OY + YE
3. 3 M1
i_l ~nr+ ng A1l
SIS RN () A1
=1 - (ii) Al
Subst. and solving n = 2/9 and m= 1/3 10 marks
22.{a}) {ASF)¥% = (L - £.F) M1
45 1/, .
LS.F = [E]% - 15
(L.S.F)® = (V.5.F)
A V.S.F = {1.5)® = 3.375 M1
0.945 o M1
= —— = 3.37
sy = 29 (.28 litres Al
3.375
{b} From A S.F -
+3/3B(13 ~h) = Bh M1
2x3/,(13-h) = hx2
39 - 3h = 2h Al
bh = 39
h = 39/5 = 7.8cm M1
(c) Volume in larger = 3/2 Bh Al
Cylinder = 3/2 x 7.8B
= 11.7Bcm® M1
/e 0f 11.7B = 2.34Bem?
5
Total volume of juice in smaller container = 2.34B + Bh A1
= 2.34B + 7.8B 12 marks
= 101.14B mar
g3 B -
23.a) [ 0] det =(9x6)- (8x7) .
=54 -56 = -2
-1 _ 6 _8 _ 1 _ _3 4’
A= [—7 9] /2= [3.5 44.5] Al
{b) Let price of bicycle be x and radio be y
Bicycle Radio
(36 321 [%]_ {227,280
f,= [28 24] [y] - [174,960] M1
Det = (36 x 24) - (32 x 28) = 864 - 896 = -32
1 24 321 [-075  +1
A=l 5 36] - [+0.875 1123l M1
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LK1 11227,280
o [y] A [174,960]
[X] [—0.75 1 ] B [227,28{)]
y 0.85 -—1.1251 " l174,960
[X] [4,500]
2,040
{c} New Costs:
Bicycle = —» x 4,500 = 4,050/=

M1
Radio = — x2040 =2
[36 38] [4050 2244] _ {145800+113400
32 241 14050 2244 71,808 + 53,856
Total for Bicycles [259,200 Al
TDtal for RadiOS 125a664 8 marks
24,
y axi R
YRS 1
14T "} i1
1= = 7
i R pRgro IR (BT &
1 - -
/; 4 ;
- 1 ,Iw_ r‘lr Vg
o7 ME 3 » Eu 7 1 /) 4T ymik
A EREN Y 4 ‘f maolh.cl e Tmk
7/ : =
3\ ety
RTSERRRReD)
. :
| " o
.,_;‘" i
N WA 8RN g O 1 2 marks
78 9 10x‘axis
by i} A1 =%(1x 0.2)+%(0.2+0.6)1+ %(0.6+1.3}+ (1.3+2.4}+ M1
Bi2.4+3.7)+%(3.7+5.3}+ %(5.3+7.3)+1%(7.3+9.5)+%(9.5+12) Al
= 36.30sq units :
= {(Voxdx1}+ %(4+5.7)+ % (5.7+6.9)+ %R{6.9+8)+ 4(8+9)+ M 1
%{9+9.8+ %(9.84+1.08)+ %2{10.6+11.3)+ %{11.3+2) M1
= 59.6bsqg units Al
Disputed land = 59.65 - 36.30 = 23.25sq units
M1
{ii) 10,000m? = 1hactare
1 unit = 20m
1 x 1 unit squared = 20 x 20m* M1
Hence 23.35 unit squared = 23.35 x 40* = 9.340m?
But 10,000m? = 1 hactare
£ 9.34m? = 3%y
U 10,600 A1
= 0.934 hactares -
10 marks
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.n‘e.v\,/fi

v 0.5 2007 MATHEMATICS B

f_v‘;s\m Na!ﬁ,\{%{:é}lﬁ S

HEME

SOLUTION HMARKES | ALTERNATIVE METHCD
i. f%“ 3 logs
Mg tog 1
0.32 7 5051 Division 3
14.26 1.1547  + M1 By 2
1.6592
0.006 3.7782 -
1.8810
() 1.8810 x 2/, L LN
17.95 ¢—— 1.2540 — 17.95 3 marks
2. yx + 3yz = 2x ~ 2 M1
yX — 2% =03z - 2
xly - 2) = -3yz -z : M1 Or eq'uivalent
g = ShEed Al _ -
¥ 3 marks
3. 3Cosx = 2(1 - cos’x) M1
3cosx = 2 - 2cos’™x
2¢* + 3yz-2=0 M1
2y -1}y + 2) = 0O Or equivalent
Yy =ory = -2 : Al
cos x = 0.b B1
x = 60°, 300° 4 marks
4 (@) 1455 + 52t Ly} sl 4 | M1
- @) 115 3x] + 504 [x) + 101 x| +
3 5
10.12 [%x} +1.1 Gx) Al
M1
(b) [1515]5= + é ML-I-S x—l—
‘ 2 102 100 Or 1+ 0.25 + 0.25 M1
:12 or 1.275 Al = 1.275 AL
40 4 marks
5. S =y (2 — t)dt M1
S = 2t-Y/,4c
Whens =5,t = 2 M1
§=2x2-2/f3+c=3 s
S =2t- _1/2'(2 +3 3 marks
6. Interest = (13 800 - 2280} x % X 2 M1
= 11520 0.2x1 = 4608 b1
Each monthly instalments —11-@%460—8 AT
= Ksh 672 3 marks
7.5 28 =4, B1
2 2 M1
MMz, = =2y m2 = —1 :
= M1 Or equivalent
b Aalk A1
x§:~y =B 4 marks
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SOLUTION MARKS | ALTERNATIVE METHOD .
8. Greatest possible error =~6~ﬂ§¥1r52:-3~'92 M1
_ 2016 — 195.2
== Al
= 3.2cm’ 2 marks
9. 2.5 litres = 2500cm? M1
/e %2500 = 2000cm? (water) St s 104
L/ x 2500 = 500cm? (milk M1 1.04 x 2500 = 2600g
5
200 x 1 + 500 x 1.2 A1
= 2600gm 3 marks
10.67_ 32 — ?_Z M1
14 14 M1
=25
67 - 6x2.5 LY S—
= BFar 3 marks
11.{a) NR = V42  7.52 B1
= 8.6
(b) QR = (14 + 8.5} = 7.52 M1
OR = 4 x AN = 14x (8.5 - 2.5) M1
AN = M X082 qo0m Al
: 4 marks
2 2 1 B1
12Pl = 32+ (-1)? + (13/,)?
Q=2p or —2p B1
Q = 6i - 2j+3k or 6i+2j - 3k 2 marks
13. Longitude difference
= 360°-{133° + 118°) = ,"9 M1
=109 x 60 cos x = 5422
Cos x = 0.8291 M1
X = 22.99° Al
~.Longitude of A or B = 34°N 3 marks
14 Whenx =0,y =2 . 2=kx1x2 M1
2 = -2k A1l
' k = -1 2 marks
3 1 3(v5+ 2) M1
i \/_ 2T \f§ 5~ \f‘ M1
=3V5+ 6+ %\f_ Al
-y 1018 3 marks
5
16374y -3 xty=1/, B1
x‘—3/2x+9/16+y +y+1/4 -
= =1/ .9 1/ _9
/42’+ /16+ 2/4 ="/16
LAY 1NV g B1
(x+3) + (7+3) = %16
Centre = (3/,, ~1/,) B1
Radius = 3/, 4 marks
17.(a} (i} Fraction filled in 1hr (P & Q)
2.1_ % M1
st3T % " ‘
Time taken = 1%/c hr IX
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ihr P, 2 & R) M1 -
g fill tank = 13 hys =
L0 aan
w1
M1
AT
(i} Fraction to be filled = '?é M1
. .25 1, .
Time taken — x18 = 12£ha M1
Time tank will fill up 0900 + 12.30 Al o
] = 2330h{9.3C pmj) . 10 marks
18.0a) By = = B1 K= 12x{2%
X i 1 o an
ik = 12x 2" andk = 3 x 4" :] iE:’ dxﬂr. K Sy
©12x 20 = x4 i lig= & dad /3=
Gy M = 40 20E o pB M K g = 202
14 RS
N=2 orn = 27 AT ks _ k%
K = 43 orn = 2 ' 3 144
)y = 8 X9 M1 48k = k
WY T ETE T T A7 K2 _ 48k = O
= & . =131, or1.6875 (Bl [Kik-48) =0
i8marks K =0 ork = 48

{c)

18.{al
= -~ T 4
X 0° 15° 200 45° 60° | 7% | ot 105° | 120°
Y = 8 sin ;
2x — Bees {
R, CH . | T.1- 3
T : g fiEs:
B Bl
mes HARTHH : i -
] H i - I [T .0 O
L5 y 4 i ; :
Jit AR ik : e
B o : Hepm IR RS
T el = . e
T il : : 1
e 457 208
el H TR 2
- ‘ f i 7
Al Ll :
7 g : ] S
7 ARN ) T 3GIAfSHy - -t
ekl : 3 [ERE
Al Smbothl cir ;
aaa ! T
ol ] A L H } e 1
N '"]r"”i‘ I 1 N T : T 4 1 7 ‘
teeL EEESTERINERE I ‘ ] : =

i) Maximumy = 4.1z 0.1
(i) 8sin 2x — Bcos x = -2

X =31.5+075%°

X =78=x0.75°

Il
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20.(a) (i) y =2+ x+¢ M1
Atx = -4,y =
B = (-4)°-4+¢ ol
C=
Al
Y=x4+x%-6
{iiy x*+ x-6 =0
M1
{x-2)({x+3) =0 M1
X=2 orx=-3 A1
(b} f_za(xz + x - 6)dx
2
= [8/3+ %/, - 12] - [7/3+ 9/, - 18] M1
=-7Y/5-135 A1
= -205/6 square units __—?:} >
marks
21. Lbisector of PQ constructed and point R
B1 marked
B1 Ldropped from Q to AB or £ZPRB
B1 transferred to ZBRS
B1 BS 1 form P to AB constructed
B1 PT = 2 length of 1 and polygon
B1 completed
B1 RfromTS = 4.6 + 0.1
B1 Bisect of ZQOPT drawn dotted
Arc centre R with radius 4.5cm drawn
B1 semicircle with PT as diameter drawn
B1 dotted correct region shaded,
10 marks

(0,8) (10,4)
22,06 | 15 5)]
2x + by<40
5x + By<80

x>3 y>%x

(b)

iy 15 i
~ vi i
la \ :/
S P T
faag ety ,q" L
R ”f: i HIEE
0 x N
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0.00 1 0.08 | 0.16

0.4
T.0,10 03¢ ] 0.34 1037

olo
£ (1
<O

-Hﬂ
¥
7]
Ly
_...?_\—_.q_.. N
S A I TN
__9';_ . 3 e e fer—e :
s |
Fol
.
%
fal

0508 07 0.6 0.5 04 03 -02 -01

I ~H ot ; - - ~t- T
uaaRNIERE RS i R A R d i R ; ik |
IRERENERAE AREEARNUEATN T AT i ntsly i
i {ifidilea) § 3 ! A NEN o HE Tg o8 it o ;
| 1 RSNl . i .
H i T i 7 13 T OEST T OrawT
: ; A BN G REE A RAN VERTE PENNE VALAN s
N o ; (N S T I WV} 2 3 eas Fi.prs iy plopred!
BARRARN ot -4 B ford i A4 ERRSEE I S 1 il i
Lok i ; e BRREEERREEaN EREER - o
-t b i o HIFE I RS i) ‘
L L A e jili il ERRRFRN I T
%518 el e CLIINLETAL - il | LS
i ¢ KM ‘f . e RN [ 5 (Y Gy
I J‘émwv { i i W : 1 :
¢ LI T it ! ; -
T FHT EEEE HH i lII;
T T T T T I T R DI IO AN O 1 L
Pl ! 1 icrmunmNEmap AR 0y PERNERARE ) N FENEE IRERERN
0

0 01 02 0.3 04 logx

{iya = log-1 0.3 = 2.00
0.4~0.1
0.1-(~0.4)

2 0.5
ic)Lot T =blogx + loga
0=05%gx + 0.3
Log x =22 = _06x

0.5
= 0.2b

b = gradient =

or equivalent

24.{a) P(RR} =
PIYY) =

X

[ &

=2 =8-=
GXS 30 5
5

(b} {i) P(RpRA)Z %: %1

2
P(RARA)E X I: 5

P(Both RED for A or B)
_ 2z, 1_&+1_ 1
B 5+ 10 1w 2

Xl_—
10 25

(i) P (all RED)=

(5,0 0]

8
P{same coiour) = 51— A A

M1
M1
M1
NI

M1
M1

M1
A1
M1
Al
10 marks

K.C.S.E MATHEMATICS

144




www.eeducationgroup.com

K.C.S.E MATHEMATICS 145



www.eeducationgroup.com

K.C.SE 2008 MATHEMATICS PAPER 121/1 MARKING SCHEME

SOLUTION MARKS | ALTERNATIVE METHOD
-8+(=5)x{-8)- (=6) _ -B+40+6 M1
—-3+(-8)+2x4 —338+ —-4x4 Al
= T8 -2 2 marks
2 @aH a2t 32t M1
syl T 2 Or equivalent
__ 3 M1
= gﬂ/;z; 41/2 or 4.5 . g“mm FFJr 2t‘ .x 2% or equivalent 9/2 is not
simplified -
3 at-b* _ (a®+b?) (a®- b?) M1
" oad-ab? a(a?-b?) M1 Factorization of numerator
a?+ b? a+ b? L. ;
=— or — Al Factecrization of denominator
3 marks
4. 23.50+{7h 15min+4bmin + 5h 40min} ) B1
= 1330h B1
= 1.30pm on Monday 2 marks
5. 2 Trapezoidal faces B1
3 Rectangular faces B1
Completion of sketch with hidden edges | B1 For trapezoidal x-sectional faces
dotted Far hidden lines dotted
C For 3 trianguiar faces
B1

CD parallel and equal to AB

GH parallel and equal to FE

B1 Completion of sketch with hidden
edges dotted

3 marks
6. Sales: Petrol - 1/ x 900 000 M1
Diesel - 2/5x 900 000 M1
Profit: ~ x —? v 520 + 2/3 x 220990+ 480
37 1000 1000
=156000+ 288000 Al
=444 000 3 marks
7. Volume of liquid = % M1
Height of liquid = —*2 M
eight of liquid = ——— A1
8. .
A/ < 120° constructed at B and
B1 completion of A
X ol B1 Cropping arc from A to CB produced
Bisection of height to determination
¥ B1 of point D and completion of
parallelogram BCDE.
] e B1
? ]
f C 4 marks
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~.L1 and L2 are perpendigular

g. Voiume of-sphere =4/3Trx4.23 M1
— M1
~.Side of cube = 3\}4/3“4.23 N
=6.77 3 marks
10. Radius of circie = 213_‘; = 130 M1 A1 Are length r 0° where @ is in radians
Area of sector = == xtx 132 = 152.1cm? . A1 (= 24%; rx1.8
2m 4 marks r =—=  Follow through
11. Equation of line AD M1
y— -3 5
x——54_§ A or¥2_ %
y = -X + 7 X+2Z 2
B1
Plotting points A, B and C
Location of point B(-2, 2)
B1
: 4 mar_l:s‘:m
T nE i Nl e D e
k 4 2 fk+12 2k+ 156 i1
12. AB = =
[3 2][3 4] l3+6 6-%-8}
= [k-!— 12 2k+ 16]
9 14 L .
Det AB = {k+12)x14 - (2k+16)x5 = 4 M1 tf brackets missing wait
14k +168 - 18k - 144 = 4 for-18k - 144 + 14k + 168 = 4
4k = 20 Al
= & 3 marks
13. Area of rectangular part M1
=2x52xIIx18
= 187.211 M1
Area of circular parts = 2 x 5,22 x I1
= 54,0811 Al
[1{187.2 + 54.08) = 241.28II 3 marks
14.Log 0.096 = log{4? x 6 x 109 M1
= 2(0.6021) +3.7782 M1
= 2.9824 Al
Or (-1.0176) 3 marks
15.2y = bx + 8
a d? fl o8 If the gradient of L1 and L2 are negative
FRGIRME BT L = Eo+4 . B1 reciprocals of each other then Li L La.
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