MATHEMATICS
K.C.S.E PAPER 121/ 1 2005

MARKING SCHEME
SOLUTION MARKS ALTERNATIVE
g Mar 1Byt x 2y 312 x 77 M1
. (13/?_5/8)x2/f3 {1 2;;3rz)x2/3

. >
Nim. 3/4 + 1...//7 % 7,"!4 % 7/3 = 31‘/4

o 45 2/ _ 15 M1
Deno.— 1‘/56 X /3— /28 A1
31/4 x 28/15 =14 7/15 4 marks
2, M1 1470 = 2 x 735
i 1470 7056 = 2 x 3 x 245
735 3528 =2x3x5x49
2 1764 =2x3x5x7x7
Z 882 =2x3x5x7?
2 441
3 735 441 7056 = 3528 x 2
3. 1245 1147 = 35628 x 2
B 49 49 B1 = 2x2'x2x882
T > = 2x2x2x2x3x 147
7 ] 1 = 2*x3x3x49
= 2* x3*x7Tx7
1470 = 2x3x65x7x 7 =22 x 3 x7?
=2x3xb6x7?
7066 = 2x2x2x2x3x3x7x7
= 24 x32x 72
14707 _ 2Zx3%3x5%x7*
V7056 3x52x7% A1
=3 x5 x7° Ans
3.
A N
~ AY
\\
~. 75,7 M1
S~
7N
s
-
\\
B M1
AD = y7.52 4+ a2
= 72.25
= 8.5
Perimeter = 8.5 x 4 2‘1 K
— 3dom marks
B1
4 9t~ 25a% N (3)2— {sa)? M1
©OBLT +19st+ 15a® | btZ +9al + 10at + 15a2
_ . {3t+ 5a)(3t—-5a) _  3t— sa Al
 (3t+ 5)(2t+3a) _ 2t+3a 3 marks
5. B6x = 180° B1
X = 300° M1
30n = 360 Al
n=12 3 marks
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SOLUTION MARKS ALTERNATIVE
6.
r } | lR | | | 4?
| A I i i | 1 B1
P S
i | I ] 1
| ! | | | 1 1
w0 = /7P
-3
‘But PR = PR
— —
3/7PQ = 3/5PS M1
PS = 5/,PQ
{PS] = 5/7 x8 = 40/7
—_ —
But RS = 2/cPS
RS = 2/ x 40/, Al
- 22/7 o 4 marks
7.
A
B1
4
] 90 - x
) 3 ¢ M1
Sin (90 ~ x) =42
; _ 8 _ 4
Sln(90—;<(): = /10-— /5
Tan x = 5 Al
= 0.78b 3 marks
8.
iy m-—“mm:21‘5+11’4
4
M ) 5
zfs w=mw=ls+ fa B
2 m=wm ="+ ",
4
3
A w< o
T~w=ww= I+,
-2
(a) Pimm or ww} = (P(mm) + P{ww]
=20+ 6/,0= %/5 Ans
{b) PIMW OR WM) = P(MW)] + P{WM)
— 6
= 6/20+ /20 A1l
= 3/5 Ans 3 marks
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| SOLUTION

VIARKS ALTERNATIVE
9. LU = 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 5.5
= 9,625
Max. Area = ¥ x 4.5 x 6.5
= 14,825
Working Area = % x4 x 8
= 12,000
Working Area — Min Area = 12 - 9,625
= 2,375
Max Area — Working Area = 14,625 — 12
= 2,625
Absolute Error in Area 2'3—75;—-@ M1
= 2.5
(b) 9% Error = £2 x 100 A1
= -2135 x100=20 5/6% 2 marks
10.P* = (p-q) (P-1) B1
P2 =P’ ~Pr-Pq + qr
=-Pr-Pg + qr
Pr + Pg = qgr M1
Plr +aq) = gr
p=-% Al
arr 3 marks
1.7y - 3x + 30 =0
At y — intercept the value of x = O B1
Therefore 7y = -30 M1
y = _30/7 = *42/7 , A1
The coordinates are (0, -4 /) 3 marks
12,
Surface
Area of cylinder
= 2/2 mrh + 2 + 2rh
= 22/ x 4.2 x 150 + 22/, x
B1 4.2x4.2 + 2x4.2x%x 150
= 3295.44¢cm?
Area A = IIr?
=22/, x42x4.4 M1
= 55.44cm’
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], BH and T = [0] M1
1 A 1.5
Midpoint — AB = T = ["1“‘2, Vatye it 22]
14X y-1 142 2 : :
5 5 2 -0
x=3 yvy=1landz = 2
X 3
Hence B [y] = {1} B1
7 2 2 marks
14.(a) 12s5in30° = 12 x ¥%» = 6cm Al
ZADB = 6
b o= M1
inD Sin 45
SinD = 851:4.5 .
= 70° 3¢ Al
_ A 45° B 3 marks
. R
16.4) 1 = o0
= /100 x2xP
= O.'lp M1
lil A =P(1 + 0.06)%
= 1.1025p
Interest = 0.1025p M1
Difference in interest = 0.1025p - 0.1p
210 = 00025p Al
Therefore P = 02;25 = 82,000/= 3 marks
16.{a) V= fadt = [(25—9t%)dt
= 26t-3% + ¢ B1
4 =25t-3t + cwhent =0
4 =c M
Hence V = 25t - 3t + 4
b)) V=25x2-3x2*°+4 Al
=50+4-12 Al
= 42ms" 4 marks
17.{a} The speed of the car is {x + 20)lkm/h B1
Time taken by lorry = 280/, hrs
Time taken by the car = 280/X '+ g brs M1
280/X_ 280/X + 2= 7/6
280(x+20)— 280x - 7/
X(x+20) 6
7x* + 140x = 33600 M1
x2 + 20x - 4800 = 0
x? - 60x + 80x - 4800 = C
x(x ~ 60} + 80(x - 60) = O Al
(x - 60) (x + 80} = D Al
x = -80 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 = 3520 — 220 . 5 s M1
time 100
Time left town M = 12,15 - 3 hours Al
= 9,15 a.m 4 marks

SEGERA FESTUS’S SOFT COPY HUB: 0720121995




SOLUTION MARKS ALTERNATIVE
18.
Q Hence QR 7T QT
Q is common point
Hence O, T, R are Collinear A1
: —s —
{b) iy QT : TR
—_—
QT = 3/yr- %;p
—_ s —
(a) . TR = OT + OR B1
PS —PO + 0S M1 = =30 r- 12/ p+
=-2p + 3r = /9t /optr
= 3r-2p =4/7£— 12/72
— Al
_1 6 —r —>
oT = /7 0S + /7OP Hence .
=1/ xar+ 6/ x2 qr -
/7% 7 X<P 3/ r— 9 p: 4/~ 12/ p
= 3/,r+ 12/p 75— /7Rt Yy 7P
7 7 :>3/ ro: 4/ r
QT = QP + PT 7= 7=
- 7 7 _
_'/6(3E)+ /6(35 Zp) 3:4 o
_ 3 — —
= 3f7r - 9/72 9/72" 12/713
Hence QT : TR = 3 : 4 A1
’ > A1
QT = 7/gr~ %p
QR =r1-3p
OR QT if QR = KQT
r-3p = KB3/r— "/p)
r= 3/ kr
.k = 7/3
Also - 3p = ~7/,pk
K = 7/ M1
3 4 marks
19, (a) Cross sectional area = %bh + 1 xb B1
=% x25x1.8 + 25 x1 M1
= 47.5m?
Volume = 47.5 x 10
= 475m°® Al
{b) (i) Volume A %2 x25x 1.8x 10 = 225
Volume B = 10 x 1 x 26 = 250 B1
Total volume = 250 + 225 = 475m°
25 M1
Al
1 B
B2
A 1.8
{ii) 2256m* = 9 hours Al
Therefore 250m® = 222 = 10 3 marks

225
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SOLUTION | MARKS i ALTERNATIVE
20.
Y1 Y2 Y3 ya VA V6
2 5 9 14 20 27
¥ - 1 : I
2 I LT
3 .
RERRECRINEE 1 i
i H .1 =
2 . L "
e dl
20 ; EEEkann st o
! H ;
15H - / -
: Y ;|
o £
101 ; 7 ;
T . ; ,' J/“’ i
: TS : y
T R SRNNT o~ % RN ! 7 i
4 14 LdlE §
: ' < — 7;':" 1
LA
oo pamdlian s T TR
o ol T X
1 2 3 5 [§
 Mid ordinate
Area = hiyr + y2 + ya+ ya + y5 + ys)
=12 + 5+9+14+20+27)
= 77cm?
{b) Error = 78cm?® - 77¢cm?®
= lem
% Error =}/78 x 100
= 1232/,,% or12.82
21.{a) dY/dx= 0 at turning points Al ib) dY/dX =4x-3
Hence 4x - 3 = O dy; _
Y = % M1 and /dx_ 7
Min. value = y at min. point B2 Therefore 4x = 3 = 7 M1
Hence at minimum point x = % 5
andy:—l/ X = /2 B1
B Subst, for x
= (4x - 3)dx y =6
— 9?2 -
y=2x"-3x + ¢ subst. x = % Hence the point is (2.5, 6) A1
c =1 y=" Al

Hence y = 2x® - 3x + 4
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22,

Mass (qg) 25-34 | 35-44 | 45-54 | 55-64 | 65-74 | 75-84 | 85-94
No. of potatoes 3 6 16 12 3 4 1
C.F 3 9 25 37 45 49 50
; [
(3. | Rl e . { f i
. 1T : L
< i : i
g i
o BRSNS Nule
@ S eae
e H
© ;
e , !
= ! : I ==
£ F ]
=] i
O SEEN
: %
+ it
T T
' I o
e s 4§ T ,{,,; ;;?,, - : ;
R 10 N R S R P R P B a i e em ey R it
24.5 345 445 b4.5 64.5 4.5 84.5 94.5
Class Limits
23.0UT OF SYLLABUS
24 {a) {i)
X -3 -2 1 0 1 2 |25
-2x & 4 2 0 |2 -4 |5
x? 9 4 1 0 1 4 | 6.25
x° 27 |-8 -1 0 1 8 |15.625
y = x*+x%2x [-12 o 2 0 0 8 |16.88

(i)
{iii) x<-2
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MATHEMATICS

K.C.S.E PAPER 121/1 2006

MARKING SCHEME
SOLUTION MARKS ALTERNATIVE METHOD
3/675x135 _ 3vV3Tx5%x5 _ 3%x5 M 3v91125 = 45
V2025 V3txs2 32x5 Working must be shown
Al 3 _ o [675x135 _ €75x135
T _BJ 45 45x45%45
2 marks x =1
2. {a) 7532 B1
{b) 500 B1
3. (p+a)(p+q) A Full factorization

p(pt-a*)+q(p2— q?)
(p+q)p+a)

Partial factorization

= M1 Denominator
(p+q)(pwlhq)(p—q) M1 P+ aip + g, m1
- M1 pr + gl p2 +q) ... m1
pta 4marks | .ml
- p-q :
4. (a) ZADE = 2 E o 3 Bt
{b) ZAEF = {180° - (108° - 60°} + 2
° B1
= 66 Mark the diagram
) A ] 10 o] - Q =] ¥
{c) ZDAE E (60° + 36°} B 48° - 36° = 19°
= 12
- 3 marks
15. 3 - 2x<x M1
3 - 2% + 2x<x + 2x
3<3x
T<x M1
X= 2x + b
3x<2x+5 Ai can be implied in numbering graph
3x - 2x<b or x<5
1<x< b A
01 3 4 5 7 3 marks
6. (3x+1}{3x - 2) = 28 M1
3x2-x-10 =0 Lifli—-3) =28 ........... M1
{3x + 60{x-2) =0 M1 Le - 31-28 =0
x=20:’x=_5/3 -7V + 4) = 0....... M1
Lel’!gth 3)(2 4+ 1 A1 L = 7 ................... A1
= 7em 3 marks
7. 105000 x 9.74 M1
= sh. 1022700
1022700403879 _ 618821 M1
12.11 ETEE! A1
= 51000 rands —_—
3 marks

6em/
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SOLUTION MARKS ALTERNATIVE METHOD .
k-8 _ _ =1 y-8 _ _ M1 8-k . _
9. 4 =-3 k= 1/, v 3 o = 3
a1 Bx + 2y = 19
. — g1
3 marks Sx +y 9%
10.6logz 3v2° + 10logy 5V35 M1
= Blog22® + 10logs®
=6x2+10x1 M1
=12 + 10 Al
=22 3 marks
11.x = 1.8 cos 63°
= 1.8 x 0.464 M1 d
= 0.8172 |
Q3 = 3.6 -2x0.8172 M1
= 3.6 - 16344 108m
= 1.9656 |
= 1.966m
oX _ 18
Sin63  sin
e 1.85in 63
_ 18sin
5 a § QX = ~nses
) __ 1.88105in 63°
/53° 63\ 21 ” Qs = m?_ :
S 36em marks = 1,966
12.(a} pl-2, 3} P10, 10) M1
T o [o-2
10-13
) [12] M1
7
Q' =(1+12,3+ 7) Al
= (13, 10}
B1
-2 17 _ [—12
(b)m[3]_“[3]" [ 9 ]
-2Zm-n =12 M1
3m-3n=9
m=n+3
20+ 3) +n =12 Al
3n=26 m=25 n=2 8 marks
13.{a)
4cm 4cm
dcm 4cm
™
O 4
4cm - cm
}
4cm Acm
{b) VO = 3.7cm (Not to scale)
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| SOLUTION

MARKS ALTERNATIVE METHOD
14.2p + 3b = 78...iiee ., (i} x 3 M1
3p + 4b = 108............. {ii) x 2
6p + 9b = 234 M1
6p + 8b = 218
b =18
Substituting for b in e.q ii
3p + 72 = 108
3p = 36 Al
p=12 8 marks
1h.Area A = 5 x 3.2 M1 For both A or B accept equivalent
B=10x1.2 AreaB = 10x1.2 = 12
16:12 =1:6 M1 12k = 8
f=28 k = 1
Area A = 3.2x5 =16
Al f=%x16
3 marks = 8
16.1a)
X 0 04 los [12 [16 [20
y 2.00]1.96183]160 12010
{b} Area of % circle V1
2{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
= 12.144¢cm? 4 marks
17.1{a) 240 x 12000
= sh. 2,888,000 M1
(b) (i} New price :% x 12000 AT
= sh. 15,000 M1 1.25x0.9 = 1.125
New_No.ofsets:aax240:216 1.125 - 1 = 0.125
Amount from sale = 2186 x 15,000 0.125 x 100 ........ M1 M1
= Sh. 3,240’000 12.5% ..o, A1
increase = 3,240,000 - 2,880,000
= 360,000
% increase = -ooZt0.000 100 = 12.5% Al
2,880,000
Let number of sets be y
{ii) g x 15,000 = Sh. 16,000 B1 10000y = 2880 Q00
y = 180
. 240+80
{c) Let the No. of sets sold in 2003 be x o X 100 oo, M1 M1
16000 x = 2,880,000 M1
X = 2,880,000 100-pX240 5
16,000 M1 100
% = 180 = 2% i A1
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 quarter twin about {0, ()
{d} On the graph B2 or about origin
e} P Q" R” and P Q" R"' '
APQR and AP" 0" R” All 4 pairs
AP Q" R’ and AP Q"' R B1 for any two pairs
APQR and AP'Q'R’ B2 Accept P'Q’ = P"R"Q”
AP"Q"R” and AP"'Q"'R"’ 8 marks
19,
Zom M1
| 1
3cm : : 3com
« ey
1.8cm 1.8cm
h =\ 32~ 1.8° = 2.4,
v = Cross-section Area x Height M1
= x24x{2 +56)x8 Al
= 72.96 cm?® M1
(b} Mass = 72,96 x 5.75 =419.52¢g M1
{c} (i) 246.24 = cross-section Area x 8 .
Cross-section Area = M—:{?i x 30.85cm? Al
.. 419.52g f .
fii) S s x 2/5 = 4.259g/cm? M1 M1
Area of x solution
= 9.12x2.225 Al
= 20.52cm A1 8 marks
20.(a} Distance covered by bus in 2% hrs = | M1
60 x = = 150 km.
(il 500 - 150 = 350 km Al
{ii} Overtaking speed =100 - 60=40 kmh™
Distance = 150 km M1
. 150
Time taken to overtake T 3% hrs. A1
Distance travelled by car to catch up Al
= 100 x == = 375 km,
(b} Distance remaining = 500 - 375 = 125 km
Time taken by bus to cover 125 km 81
= __ 9y
60 M1
Time left for the car after rest
= Z hrs 5 min — 25 min
= 1 hr 40 min At
- = - E = -1 S ——
S New average speed =125 = 13 75kmh 8 marks
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SOLUTION NMARKS | ALTERNATIVE METHOD
21.{a) (i) Length At M1
= 100 tan 30°
= 100 x 0.5774 Al x tan 60° - 100
= 57'74 AC &‘5.?.74
{i) Length AD M1 Sin 45
AC =v57.742 + 57,747 AC = 5774
= 81.66 OR 81.65 = Cosase
AD? = 51.68 + 80?2 Al 100 .
= 2 x 8166 x 80Cos 100° M1 Cos26 O Smeg
= 6668 + 6400 - 2 x 81.66 x 80
x{-0.1736) 5774 5774
AD = ﬁ5*336 Sin 30° Cos 60°
G p:rilnzeij A1 Accept 57.73 of table model
AB + B+ CC + CD + DA
AB=v100° + 57.74% = 13234 = 115.5 | M1
= 11,55 + 100+57.74+ 80 + 123.8
= 477.04 M1
= 477.0(4SF)
{b} Rolls of wire AT
Length -477.04+57.74 + 81.66 477.1 in case
= g?g-j“ M1 123.84 is used
rolls o be bought M1 6.3375 if 4477.1 used
480
= 6.33 A2
= 7 rolls 10 marks
22.(a) OL = 3[1]
= 6 B1
- [138] B
_ 215
ON = 3[6]
= [
4
LN = ON - OL B1
=[] [5l= [
4 18 —14
b) OM = OL + =
(b) OM = OL + LN M1
NI
138 73—14
= [18} + [6]
= [162] A1
= MI6, 12)
(e} () OT = ZoM
-7 6] B1
6112
- 17
“ 7 3 4 B1
LT = [114%] - [135);] = [—4] B1
- — 8 marks
8 =[] [
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SOLUTION

MARKS

ALTERNATIVE METHOD

123.1a) L= v42 + 32
L= V25 = 5cm

4 cm

3 cm
rl
3.142x3x5b
= 47.13 cm’

Itk
3.142x6x8
= 150.82 cm?

¥ A1e? = 2[]r?
2x3.142x 8
56.56 cm?

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

Ac

ii

ACS

]

As

15 i
{b) c.s.f = EEE = E
1
SJAst = —
Sf 600
254.5 1

Actual Area 1600

Actual Area = 407,200cm?
= 40.72m’
W72 075 = 1.527 Irs
24.
(a} 8 = 5% - 5(5% + 3(G) + 4
= 125 - 125 + 156 + 4
= 19m
ds
(b} v =%
= 3t - 10t + 3
= 3(5)* - 10(5) + 3
=75-50+ 3
= 28ms’’

(a) AtrestV = 0
S32-10t+3 =0
{3t-1{t-3=0
t = éseconds ort = 3 seconds

dv
(b) a = a‘
=6t - 10
= 6{2) -10
=2ms*?
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MATHEMATICS
K.C.S.E PAPER 121/ 1 2007

QUESTIONS
SOLUTION MARKS
4, 00084 X123 X35 _ 84x123x35 _ 107 M1
2.87 x 0.656  28x56 107 Al
= 0.225 Al
Z marks
2. 3x°+{x - 20)°=180° Let n=no. of sides M ¥
4x° - 20 = 180° M% 3P = 400
n M1
4x° = 160° 40°n = 360°
x = 40° : n=29 Al
3 marks
3. 0y XY = (X + y) ey X + v (x>-y?) M1
- (x4+x2y2 . \/4- x2y2:>(x4 . \/4)()(4 _ VA}
— xB _ X4y4 _ X4y4 + VS A1
— 8 4.4 a -
= X" - 2x"y" + vy 2 marks
4,118 yvens = Kshs. 76 M1
2,950,000 yens = 3%800 x'76 = Kshs. 1,900,000 M1
: 4 _ 20 _ Al
The duty paid = /100 % 1,900,000 = Kshs. 380,000 2 marks
5. % —3ax2 + 1 M1
dx
3a+b = -6
at+b =1 M2
b — 4 4 marks
6 15a%b — 10ab? 5ab{3a — 2b) _ 5ab(3a-12b) __ 5ab M1 M1
" 3a2 - 5ab+ 2b?  3a?-— 3ab- Zab+ zb2 ~ (a- b)(3a- 2zb} a-b A
7. Volume = -m—s.s— M1
Density
= 19-55"% =125cm® 0.2cm M1
SLxLx0.2em = 126ecm?® L
12 = 2228 g
: Al
L = v/625 = 25cm
8. Cos x = Adjacent A
Hypo
25
= =— Pyth :
z ythogras = M1
AB = JSZ— @2V5)?2 =5
Tan{90° - x] = z_jj =2 Al
5
] x
B a5 c
9. X = Area =IIDL X —.Area in Contract = 377.04 x —21-35
=3.142x 10 x 12 = 94.26cm?
= 377.04cm?
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SOLUTION ] - MARKS
10.ZACB = 180° - {62° + 4°) c M1
= 77°
Lx = =385 XX \g.4em
ZCNB = 180° - {41° + 38.5°)
84 _ CN
Sin 1063 Sin 41° Al
~CN = Sin100.5° >.6cm A i N A1 B M1
11. Let Mother's years be x and son’s be y now: M1
X+ 14 =2y + 14) (i )]
x + 14 = 2y + 28 M1
X=2¢ = Th (e e (ii}
{(x-4) + (y-4) = 30
X 4 ¥ = 38 ittt (iii} M1
{un) = {ii) 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 5 marks
12.{i) Construct £108°, sides 4cm 7
{ii) Bisect two angles to produce centre O. 10
(iit) Draw a circle touching the vertices ’
w NVA
13.x + y = 40 x? + (40 - x}? 2 — 4x— 80 M1
y = 40 - x x? - 80x + x* + 1600 for min. value%: 0 M1
2x2 - 80 + 1600 S4x -80 =0
X =20
Subst. y = 20 M1
X2 + y? = 400 + 400
= 800 Al
14.Area of Sector QPR = % x6x6x3.142 = 18.852cm? M1
Area of triangle QPR = X222 — 15.659cm? m
Area of Segment = 18.852 - 15.56569 = 3.2935cm’ Al
Area of Shaded region = 2 x 3.2935 + 15.559 = 22.15¢cm? 4 marks
15.ALKM is Isosceles M1
KL = KM {given)
ZLKM = 50° + 60°
= 110° {Construction)
LZKML = KLM {Base<s) B1
= 3b°
Bearing of m from
L = 90° + 60° + 35°
= 185° Al
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SOLUTION MARKS
B1
16. Amount of fuel used = @xﬂ% M1
2
Amount of money spent = 80 x 58= 4720 Al
17.(a) Retained profit = 225,000 x 1—55 = Kshs. 56,250 . M1
Remaining after retained = 225,000 - 56,250 = Shs. 168,750 M1
Taxes and insurance = 168,750 x ;Too = Shs. 67,500
Remaining = 168,750 - 67,5600 = Shs. 101,250 M1
Cherop’s share of profit = i—?%g% x 101,250 = Kshs, 42,525 A
. . 85000 o
Nangila's share of profit = >s0.000 % 101,250 = Kshs. 34,425 M1
Asha’s share of profit = 26:(;000000 x 101,250 = Kshs. 24,300
Cherop’s ~ Asha’s = 42,525 ~ 24,300 = Kshs. 18,225 Al
(b) Profit 2 year = 10/9 X 225,000 [?/:‘E
= Kshs., 250,000 M2
., . 110,000 x 254,000 e
Nangila's share of p[Oflt = e T Kshs. 100,000 10 marks
5.8 X 105.8 502
18.{(a) = = — - - ==
Sin55.85;m giga ot >n 149.57 505 Sin 149.5 M1
= T = 60,2 Sin C = =2 = 0.2888
5in 5.5 105.8
Al
(b} (i} B0mm = 33.4m
S 190mm = 2253 105 77m M1
IEES DY NN T TN 1 0 sy by I ROCI I I B i Dol s a5
| T | AT O sl B .
IRBE : HHE TR T e smal squETe =TT Om T
Hlie : Al Drawinglacclracy M2 M1
ey EE
it _i M2
T e
- al
T
T a
IBs #fn pii ya e b B ey Rotileasbuns: {‘i !
S e R i p e e e e M1
{ii} #CBA = 180° - 30.56° IN
. ZBCA = 16.8° 8 marks
19.0)
Marks l0-10 {10-30 | 30-60 [60-70 70~100_l
Frequency 12 40 36 8 24 M1
Area of 6]6] 200 40 120
rectangle Al
Height of 6 10 4 4
rectangle
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NB: Area (A) - % xF When C.| is doubled the frequency, (F) is halved | M1
. . Area
{ii) Height (H} = = A1l
N T !
1‘ T T
T -] . <
..'. S ; =+ 7;..1...:_ b 2 marks
T OG- gall
3y 1L Vert:
i : ,1 - : o
8h : M1
_: ;d . Ras L
- ik M1
IR RN ) 1, é i
! %
0 : : i —+1 e s
e R R e T R IR T e IR R T B e I
TR e R S e el interwalH ‘
{b} Median mark = 30 - 60 M1
Or 29.5 - 59.6
(i) B2+ 229 = 175 1 10,75 = 37.5 f*_;__km
- 375 marks
20.{a) Let the no. of computers bhe x M1
Price per unit = 800000
i * M1
After reduction:
Price per unit = @_joﬂ_ 4000
New ne. of units purchased = {x + 5)
(x + 5) &B00000-1000%) _ 4 2660 000x
" , }
1,800,000x — 4000x* + 9,000,000 - 20,000x = 1,800,000x B1
+ 4000x* + 20,000x - 9,000,000 = 0
x> + Bx = 2250 = 0O
x? + BOx - 2250 = 0
x{x + b0} - 46(x + BO) = 0 :
{x + BO) {(x —4b) = 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 Ad
Profit per computer = 222220 = gghs, 5,625 10 marks
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21.4a) {i) XR = -OX + OR

M1
]
r- /39 "
(i) YQ = q- 3/,
(b) (i} XE = mir- 1/3q) M1
{i} YE = n{q - 1/31“)
(c) () OF = OX + XE M1
= 1/3q+ m{r — 1/3Q) M1
- U_;‘Eq+mr A1
(i} Also OE = OY + YE
3.3 4 M1
'{i ~or+ nq Al
-3 AT
M=1-3n........ Al
Subst. and solving n = 2/9 and m= 1/3 10 marks
22.(a) (AS.F)% = (L - €.F) M1
LSF = [E]n - 15
20
(L.S.F)® = (V.S.F)
VS F = (1,57 = 3.375 m:
= 25 _ 3375
} = 2945 0.28 litres Al
3.375
(b} From A.S.F B1
_3

A =2/,B

-3/,B(13~D) = Bh M1

2x3/,(13-h) = hx2

39 - 3h = 2h Al
bh = 39
h = 39/5 = 7.8cm M1
(c} Volume in larger = 3/, Bh Ad
Cylinder = 3/, x7.8B
= 11.7Bcm?® M1

/e of 11.78 = 2.34Bcm?

Total volume of juice in smaller container = 2.34B + Bh Al
= 2.34B + 7.8B 12 marks
= 101.14B marks

g 8 - -
23. (a) [7 6] det. =(9x6)— (8x7) .
=54 - 56 = -2
4_ 16 —8] 1, _[-3 4
AT = [—7 9] f2= [3.5 44.5] Al
{b) Let price of bicycle be x and radio be y
Bicycle Radio
(36 327 [¥] _ 227,280
A= {28 24] [y] = [174,960] M1
Det = (36 x 24) — (32 x 28) = 864 — 896 = -32
a1 24 321 _ 1075  +1
A= [—28 36] - [+0.875 —1.125} M1
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T

A1 [ ] A1 227, 280]
y

% 124 960 227,280
Q.7 1 s
[y] = { 0.85 ~1_125] - [174,960]
X _ [4500]
2,040

{c) New Costs
Bicycle = ﬂ x 4,500 = 4,050/ =

M1
Radio = — x 2040 = 22
[36 38] [4050 2244] _ [145800+113400
32 241 14050 2244 71,808 + 53,856
Total for Bicycles [259,200 Al
Total for Radios 1125,664 8 marks
24,
y axigi e e b
; : 3 | uyF, Jas jl“
1 4 i
- V4 ”:c:tr
i / L | i X
S-pipt ,I‘ 'l r no Ir.:=ure1mk
. - AR = fEacd
: ! /’ ;‘.\’f',, t
L8 L ft
nar, {ami R - _LH- 13 1)
A ‘.Qofg B H r
i A g i ‘
,T -RI_,;,' 1.4""5;,:.,
4 o f
: R i ENE RN N
HA A A :
-3 ¥ i : yd
b A Ha LA T
2 l' %'/ H‘f ﬂ_aj) gu’s plot e :
AATT r g g e T
11 A FAAAB AR IATINE 91
/;d.,,i T TR BRI IIE = 2 marks
01 2 3 4 5 6 7 8 9 10x%axis
(b) (it A =%1x0.2)+%(0.2+0.6)1+ %{0.6+1.3})+1%(1.3+2.4)+ M1
B2 4+3.7)+ %{3.7+5.3)+ %{(6.3+7.3)+ (7.3+9.5)+%(9.5+12} Al
= 386.30sq units
Az = (Vaxdx1)+ %(4+5.7)+ ¥ (b.74+6.9)+ %{6.9+8)+ *%-(8+9)+ M 1
%{94+9.8+%(9.84+1.06)+%2{10.64+11.3)+ %(11.3+2) M1
= 59.65sq units Al
Disputed land = 59.65 - 36.30 = 23.25sq units
M1
(i) 10,000m? = 1hactare
1T 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? = 228
e 10,600 A
= (0.934 hactares -
10 marks
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MATHEMATICS

K.C.S.E PAPER 121/1 2008

MARKING SCHEME
SOLUTION MARKS ALTERNATIVE METHOD
1 —8+(—5)x (-8)— (—6) _ B+40+46 M1
—3+(-8)+2x4 -3+ —4x4 Al
38 a3 I
= Tl T -2 2 marks
2 (3922t 324 M1
sy kT 2 Or equivalent
= 432 3 M1
5,7 A1 | For2*x 27 or equivalent 7/, is not.
= 9/2 = 41/2 or 4.5 3 marks simplified /2
3 a*—b* _ (a%+b?) (a®-b?) M1
oat-abr a@@-b) M1 Factorization of numerator
~ 2th or &% b Al Factorization of denominator
° : 3 marks
4. 23.50+(7h 15min+45min + 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
dotted

For trapezoidal x-sectional faces
For hidden lines dotted

F Fer 3 triangular faces
B1
CD parallel and equal to AB
E GH parallel and equal to FE
B B1 Completion of sketch with hidden
A edges dotted
A H 3 marks
6. Sales: Petrol — 1/3 x 900 000 M1
Diesel — 2/5 x 900 000 -
Profit:  x Z2oo® x 520 + /3 x Zoool” % 480
3 1000 1000
= 156000 + 288000 Al
=444 000 3 marks
7. Volume of liguid = 384 M1
poY M1
Height of liquid = ——
X322 Al
8. :
A < 120° constructed at B and
B1 completion of A
X ol B1 D‘roppi.ng arc from A to CB p.rodyced
Bisection of height to determination
o B1 of point D and completion of
parallelogram BCDE.
] 3¢ B1
’ i ——
B C 4 marks
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5. Volume of-sphere =%/, mx4.23 M1
| P EE— M1
~.Side of cube = 3\;4/3‘?[)(4.23 Al
=677 3 marks
10. Radius of circie = % = 13cm M1 A1 Are length r 8° where 8 is in radians
Area of sector = -2 xx13% = 152.1cm? MIL_A1 = 24234; rx1.8
am 4 marks r =—  Follow through
11. Equation of line AD M1
y — ~3_ 5
x——54“3 AT P it
y =x+7 x+2z 2
B1
Plotting points A, B and C
Location of point D(-2, 2)
B1
4 mar-!;sw
P  EEh ' B Ee | | ey e e e
Tk #7102 ik+12 2k+ 16 M1
12.AB = | = f
[3 2][3 41 13+6 6+8]
_ [k-l— 12 2k + 16]
9 14 . .
Det AB = {k’i" 1 2)7\14— - (2k+ 1 6))(9 = 4 M1 If brackets missmg walt
Ak = 20 AL
k=5 3 marks
13. Area of rectangular part M1
=2x52xIIx18
= 187.211 M1
Area of circular parts = 2 x 5.22 x [1
= 54,0811 Al
I1{187.2 + 54.08) = 241.2811 3 marks
14.Log 0.096 = logi4? x 6 x 107 M1
= 2{0.6021) +3.7782 M1
= 2.9824 Al
Or {-1.0176} 3 marks
15.2y = bx + 8
Yy = ix + 4 81
G d'z fl =t if the gradient of L+ and L2 are naegative
radient of L = EOM R B1 reciprocals of each other then Li L Lz
Gradient of L, = =—= = .
- B -5-5 10 3
g S B1
2 5 3 marks

~.L1and Lz are perpendicular
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16.2 cos 20 = 1 (B
Cos 24 = % B1
~.20 = 60°, 300°, 420°, 860° Bi  B1
& = 30°, 150°, 210°, 330° 4 marks
17.{a} Juma earnmgs before increase
112% — 8400 M1
100% — 8400 x 2 Al
Akinyi's earnings before increase M
3
=5 ¥ 7500 = 4500 Or equivalent
Increase in Akinyi’s earnings Sale price 1762.50 x 12
= 14,700 - 8400 ~ 4500 = 1200 M1 = 21050 M1
% incrlezz;ge in Akinyi’ s earnings Ratio 84 : 57 = %lelSO M
:mxw(}:Zé or 26.67 M1 = 8550 A1
{b) No. of bags bought
= 14100 _ 12 bags M1
1175
Profit = (1762.60 - 1175} x 12 Al
= 7050
Ratio = 5700 : 8400 = 19 ; 28§ M1
Profit for Akinyi = 7050 x = = 2850 M1
Total earmng for Akinyi; 5700+2850 A1
= 8b50 10 marks
18. {a} Trapezium rule X -3 -2 -1 0 1 2
X -2 -1 0 1 B1 0 4 6 6 4 0
Ly 7 5 5 7 yA
M1
Arc= % x [{T1+11) +2(7+5+56+7)]
= %(22 + 48) Al .
=35 2 X
Arc = 11 x5 = 55 M1
= b5 - 35
= 29 square units A y=6
{b) Mid - 9rdmate_s ] v=x+x_6 NH Al
X 25 |15 |05 (05 [15 |lg, A= %0 + 2(20) M
v 875 |6.75 [475 (575 |8.76 | - 20 A1
= (8.75+5.75+4.75 +5.75 + 8.75)x1 xm | 25 |15 |05 |05 |15
= 33.75 M1 ym ;225 | 625 | 6256 | 525 | 225 | 2125
A = 55 -33.75 A=1x21.25 M1
= 21.25 M1 = 21.25 Al
Difference = 21.25 - 20 Al Difference = 21,25 — 20 M1
= 1.25 sqg units 10 marks =125 B1
19.4a} () BD =q-p B1
fitt BC =74(q-P) B1
{i} CO = /s (@ - P) B1
{iviAC =P + %/sq- %P M1 If ratio theorem used M1 will be impliad
= '3q + aq A1 give M1 A1
(b) (i) CE = CD + DE
= "f3q - "/3P + %P M1 Ratio theorem could be used or
= "faq + 5P 41 eguivalent.
AC = Ki'sg+ ‘/sP) M1
5P+2hq = 'fskq + 'Uskp Al
ok = M3k = 2 With no vector sign used at all OW-1
(MAC = 2CE B1
AC: CE = 10 marks

SEGERA FESTUS’S SOFT COPY HUB: 0720121995




20.{a}) Tan 11.3" = 20/, sy = 2 M1
tanit3
= e 2 100.09022
219908107
~ 100.1m A1
{b) PQ = X900 5 . 50m
B0 X 80
BQ = 100.1 + B0 = 150.1m M1
Tan 6 = —- = 0.1332445
1501 M1
8 = 7.5896426
8 = 7.69° Al
fc) (i} QD = 200 - 150.1 = 49.9 M1
CD = +/50.9¢2 - 4992
~ 10.04m
i) AX = 20 - 10.04 = 9.96 M1
Tan o = % = 0.0498 M1
o = 2.8509745 A1
o = 3° 10 marks
21.{a) AA'B'C’ vly drawn B2
{b) AA"B"C” ¥ly drawn B2 Allow B1 for two vertices
(c} AA™' B C""¥Iy drawn B2 For B1 above
(d} Reflection inliney = -x B2
X =-15b B1 BO if B1 above
Y =0 B1
o
LR P R R EE B m‘
22 (a) s x 2 x21x21x30 = 13860 M1 A1 | 13858.22if IT = 3.142
S 138544236 if I in the calculator used
LT 36 M1 Ratio of heights 30 : 36 = 5 : 6
b)) === . 216
250 Al Volume of big cane = - x 13869
=250 =952 M1 125
T = 23950
(i) 3 x 2 x252x5.2x36 = 23950.08 ﬁ} Vol. of sphere - 10090.08 M1 A1
= 23950.08 - 13860 = 10090.08cm? 33950'08 - 13860 = 10090.08
{iii) g X % = 10090.08 Mi Emj =10090.08 M1
p3 = 00500821 M r* = 10090.08x = x -
Ax22
r = 3y2407.86 = 13.40¢m Al 1= 2407.8 M1
10 marks | r = 13.40¢m Al
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Z23.{a) Let the original number be n.
Original contribution = 200:000 B1 For either 2220 210.?:30 ‘
Amount per member after withdrawai of M
40 == 2000000 ' For removal of denominator and
n—40 .
expression
210_0:;)@ _ 2000000 _ 2500 p
2000000 - 2000000n + 80000000 M1
= 2500(n - 40)n
2000000n = 2500n?% + 2000000n-
1000000 - 80,000000 M1
n* - 40n - 3200 = Q
(n - 200) (n +160) = 0O N Or 6875 x 2= x 160
n = 200 25
M1
{b) New contribution = — x 2000000
100 M1
Contribution per member
55 1 Al
— % 2000000 x —- = 6875
100 160
M1
{c) Actual cash contribution by members Al
22 % 2000000 x 22 = 836,000 10 marks
100 25
24.(a) L =312~ 12149 M1
4 O M1
2 (05) =3(05)? - 12(05) + 9 = 3.75 | 54
M1
(b) £ 0 =32~ 12t+9=0 M1
?-4t43=0 Al
t-3{t-1 =20
t=3 t=1
whent =3, s = 3 -6 x32+9 x 3+5 B
whent =1, s = 1°-8B8x1+9x 1+656=9
y-axis g
10|
= (t,1) B
=
% 8
R 8
&
(4]
54
0 {3, %) B1
2 2
] 1 N
| 1 ] I L T
1 0 1 3 X-axis 10 marks
(Time in seconds)
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MATHEMATICS
K.C.S.E PAPER 121/ 1 2009
MARKING SCHEME

2009 MARKING SCHEME

PAPER 1
V5184 )
T 6X-18+94(5—3)
B Vv26x3%
 6X-18-9+8
o 23x3?
T6X—-2+8
7

(3]
NS
+
ol w
>4
YN

[E
=R

-+
=k

X1y =8:13

4. Distance covered by bus
=63x{10.45 - 8.15}
63x2.5
=157.b

Speed of car
1575

175
=90km h’’

_i 2
5. - 64 2x270003
© T a4x30gs2

64

Lot
= 70008 = ———
X 2% x3°x 52

1
2

%x(%/Z?OO)Z
%xsoxzs
1 900x16
T8 25
=72

6. AC=v852 — 752 =+/1600 =40

Area of quad ABCD
=

x40x75 +

V75(75 — 60)(75 = 5G)(75 — 40)
= 1500 +982375%
=1500 + 992
=2492m’ = ==

[N
ik,

— 0 9
V.9

7. Time between Monday 0545 h and FFiday
1945 h
=4x24 + 14
=110h
Time lost = 0.5 x 110
=55 min
~.time shown in 12 - hour system
1945 - 55 — 1850h
=6.50 pm

12x%+ax-6a’
9x2-402
{(4x +3a)(3x — 2a)
(Bx 4+ 2a)(3x ~ 2a)
_ 4x+3a
T 3x+2a

9. Y=:5~2~x+2

. -2
~.gradient =
k-5 -2

3——2 5
K~-5=-2
=k=3

10.Let exterior < {=< at centre) be x°
S 6.5x+x=180
7.5x=180C
X=24°
..no of sides =
=15b sides

360
24
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T 1057
A B
{al- construction of 105°
- Fixing point ¢ and construction of line
paraliel to AB through C.
- Completion of trapezium ABCD

{b) Location of point T

12.Let angle between ground and wire be §°
+0+:0=90°
=0=90x2 = 675
Let length of wire be x cm.
.. cos 67.5="
X
.6 - [

T 0675 0.382683432
=15.68m or 1568cm

Or 15m 68cm

13.Sin (3x + 30} =sin60°
Sin {3x+30) =sin 120°

3x+30=60°
3x+30=120°
~x=10°, x=30°
14,
| ‘L L1 |
¥
M
i\
1.5t g -
il - 1 |/
TN 0 N
"4
]
4
Y .l :
Ay = Ay
- Z7a)
(¥ \ T
1 ! Kl T : \’L"V
2 0 2 4 8

(a)Rhombus PQRS drawn
{b} Coordinates of T{0.5, 3.5}

15.Commission earned
(1.2 x 3800} 0.225
=1026

-t
[=] .

o

Ler)

Frequency Density

E=

1.5 3.5 5.5 7.5 9.6 11.5 13.6 15,

1.5~55bar
55-7.5har
7.5-13.5 bar
17. (a) BC? =67 + 82— 2 x 6 x 8 cos 50
=100 - 61.71
BC=+/38.2012=6.19

(b) Let <ABC be B°
sin B_ sin 507
6 619

. 65in 50
Sin B=
6.19

B=47.95

(c) Let <CAD be «°

2.82%=7%4+62-2x7x6 cos «
COS <= 494+ 36~-79524

; 84
rx=23.48°

(d) Area A ACD
= 14 X7 %6 sin 23.48°
=8.37cm’

18. (a) (i) Modal class = 60— 69
(i) Class where median mark lies of 1, 3, 7,
14,24, 40, 60, 66, 69, 70

Class 50 - 59

(b)
Class centres (x) { fd D=x-A
45 -49.9 -499
14.5 -798 -39.9
245 - 119.6 -298.9
34.5 -138.3 -19.8
44.5 -99.0 -9.9
54.5 1.6 0.1
64.5 202 10.1
74.5 120.6 20.1
84.5 90.3 30.1
94.5 40.1 40.1
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xf=70

¥ fd=-33

..mean=54.4 + —>>
70

=53.93

16200

19. (@) (i) Original price =
(ii) Price after discount

_16200
X+3
16200 16208
(b) () =222 — 60 =
16200—-60x 16200
==

x x+3

= (16200 - 60x)(x+3)=16200x
16200x+16200%x3-60x2 — 180x
=16200x

60x% + 180x — 48600 = 0

x% +3x —810=0

(x +30)(x -27)=0
x=-300rx=27

no. of calculators bought = 30

(¢) Initiat cost of calculators % = 600

Discount offered as a percentage
16200 16200 ’

£ —30% 100 =10%
600

20. (a) (i) ON= % (“58) = (_2 g
Nis(-4,2 %) i

-B8+12 5+5
M= 55

)
Mis (2, 0)

6
0 M=(~2£)
2
NM= fsz +(—27)?

or'=(7")+ () =(35)
- P'+s(-15, 13)

21.

22.

23.

(2) Volume of water

(1i)

=

9+x

volume=2x3.142(62x13.5~22x4.5)
= 490,152

(b) (i) Volume of sphere

top of radius
T 2 6

=isx=45
X

L =2=5 ., =6.444
14.5 45 135
vol = x3.142(6.444’x14.5-6°x13.5)
=1216
3
i =1216
ri=1216x>
R=3.073
SA
I 1
I I
I |
! !
I 1
I | S
150 450 650 't
(a) % x150h+ % x 200h + 300h
=10450
475h=10450
H=22m/s
_22X60X60
Max speed =0
=79.2km/h
(b) Acceleration = 2202
=£ﬂn/s2
75
{c) Y2x100x11
=550

(d) Time for half of journey
Y2 X22(150+t+t)= %% x10450.
T=162.5
Total time=150+162.5
=312.5

63
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{a) Direction and distance of Q from 2
Direction and distance of R from

{b) (i) distance conversion
8.5x40=340
(ii)North line at Q
Bearing 063° stated

(c) Distance from top of post at Q to top of
postat P

24
X=222 or x cos 9° =240
cos9®

=143m

(i) speed of bird
~243X60X60

100X18
=48.6km h''

24.(a)
% 0]1 {2]3 |45 6
y=¥a-x+3 [3|2% 3 ]4% |7 10% |15

14 ' 1

10}

h :

N\
h 1
- —
7

1 ) §
0O 1 2
by yl= % x 1.5 15 +3=2.625
y2= % x2.5%2.5+3=3.625
y3= % 3.5 - 3.5+3=5.625
y4= % x4.5* - 45 +3 = 8.625
y5= % x5.5%5.54+3=12.625
approximate area
=1(2.625+3.625+5.6254-8.625 + 12.625)
=33.125 sq units

(<) area=f16(%x2 x4 3)dx = [% - X; + Sx] i’
=&~ <+ 3x6| - [£ - L3333

33.3-33.125
% error =TX1OO

=0.625%
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MATHEMATICS
K.C.S.E PAPER 121/1 2010

QUESTIONS
2010 MARKING SCHEME 7. p o
PAPER 1 P
— —~ M
1. :—2{5+3)—9+3+5:~l4 -
~3x—5+(=2)x4 7 9) r° R
==2 RQ=—J:+p+—f
2. Total fraction: _p 2
3 2 31 =T 3L
375 @ )
31 9 OM =r+—(P-=r)
Remaining fraction =1- >~ =~ =T 2 3.
40 -40 L2 1
original amount:sh.]2330x%q 3 21?
8,
=sh.54800 , . |
2 7 Lz a7
Taru's fees = sh=x54800 277 x[ﬂj =) X(E‘TJ 4
5 16 ) 2
=s8h.21920 o
2 (3
-#x(3)
3. Gradient (perpendicular) -1 5
2 =:32)<—
y+2 1 3
x-3 2 =6
y —_l‘cvl 9.
2 2 - '.o
4. let the distance be d km a—
‘_{ and i e o |® ©
75 95 s o
Lq_d_20 10.
75 95 60
d = 118.75km
5. Let odd integers be: / \S/
X, (X + 2), (x + 2 + 2) T -
X +{x+2)+{x+2+ 2 >219 Q%
3x > 213
X =171
The numbers are 73, 75, 77
Q / R
6. (a) sh.77.24 x 100,000
=sh.7,724,000
<TQR = 60° QS= 10¢m and bisects
(b) sh.77.24 x 10000 <TOR
—sh %23?72 Mediator {L or bisector} of Q5 drawn or
=shs. <RSQ = <QST= <RQS = 30°
¥ Rhombus completed
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11.No of oranges for Friday
1948 - (760 + 750 + 2Z40)=208
No of oranges for Saturday
208 + b60 = 768
. Amount = sh.8 x 768
=sh.6144

2. P ax-dxy-dy  x(x+D-dyx+ 1)
(o D@y? —xy) (x4 DOy -x)
- (x-4y)x+D
(x+D(=y)x-4y)

13.5in 30 = cos 20
- sin 30 = sin {90° - 20)

5 30=90°- 20
56 = 90
0 =18°

14.2a 1%+ 2 th = 154

r=~h
2nrt+2nr = 154
4nri=154

[ 154
y =

4x3.142
r=3.500

.. diameter = 2r = 3.500 x 2
=7.00(2dp)

15.

Let OC=r
2 2
CD:-jr and EF =§(1'+5)

Er+g(r+5)+5+5=24
3003

ir=103
3 3
=8

16*  Total.number of scedlings
(51 P H(10%3) + (15x 1 )#(20x8)+(30x 1 1H{10x2)
=5+430+15+80+30+20=180
% of height (h) : 23 <h <27

_(Jonsj <100
180

=25%

17. (a) Total sales = $h.360 %500 = sh.180,000
Commission = sh( 180,000 — 100,000) x /5
=sh.1600
Total earnings = sh.{12,000 + 1600)
=13600

(b) (i) New salary = sh.(12000 + 12000x"%/;0)
=sh. 13200
Commission paid = sh(17,600 — 13,200)
=sh.4400
Commission is paid on sh.4400 x '/
= 220,000
Total sales = sh.220,000 + 100,000
=320,000/=
(i) No of handbags sold™ 320,000
500
=640
18. (a) (i) Internal volume of box=1 50x80x40cm’
=480,000cm’
External volume of bos = 152x 82 x 42cm’
=523488cm’
. Volume of wood =(523488- 480,000)cm’
=43488cm’

43488x0.6

{ii) Mass of box=
1000
=26092.8

=726.1kg

(b) (i) No of tins =030, 40
10 10 10

=240

(ii) Total mass =261 +(240 X 120)

1000
=54.0kg
19.(a) Det 145 - 42} = 3

nverse A~ ' = 1 9 -6
3\-7 5

(b% (l)ﬁ X 2440
i [6 9] [6] = [3560}
11

S IR A |
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1 O] [;(’]_ 3x 2440 - 2x3560

0o Ulyl™ %’x2440+§x3560
1= [a0l-

~x=200 ; y = 240

{c) Total cost of books
={36x200)+(50x240)
=19200

Total cost with discount
36x200x95 +50><240><92
100 100
_ 1920017880

T 19200

=17880

% discount %100 =6.876%

20. Given sca;\tla: Temto 2 km

A

(b} (i) Distance of P from $=10.8 + 0.1cm
=21.8km
(i) < PSN = 74 & 1°
Bearing of P from § = 286 + 1°

{c) Areaof APOR = % x10.2x12.2

= 62.22km?
Area of APRS = ¥ x10.2x12 sin 150°
=30.6km?
Area of ranch PQRS
=62.22 + 30.6
=92.82km?
21, (@) () A takes o0
x+10

i) B rakes B0

X

(b) 180 180 3

X x+10ﬁ5

180(x + 10} — 180x = —;—x(.\“'—i—m)

360x + 3600 ~ 360x =3x* + 30x
X+ 10x - 1200 = 0
(x-30)i{x +40) =0

X =30 or x =-40

Speed of A = 30 + 10 = 40

{c) Time taken by A = 3360 =72min
40

Time taken by B = 28,60 =96min
30

Time for B = 96 —~ 10 = 86 min

86 - 72 = 14min

22.1{a) i) Reflection in the line PR or ER Or PER
{ii) Enlargement centre E
Scale factor - 1

(iii) Rotation about pt R
Through 90°
Clockwise

{a) R — S
C— A

i)R — Q
C—> E

23. Modal frequency = 8

(b)
No of kg | Fre. Mid | fx ct
of meat {f) pts
{x}

1-5 2 3 6 2
6-10 |3 8 24 5
11-15 |6 13 78 11
16 - 20 8 18 144 19
21-25 |3 23 69 22
26-30 |2 28 56 24
31 -35 |t 33 33 25

2f Yix=

=25 410
Mean = ﬂzlﬁA

25

(b) 2,5, 11, 19,22, 24.25
Median = 15.5 4 ‘2-58"‘ L s

=155 +13 s
8
=16.4375
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24 {a) (i) Area of base x’
Or Area of sides = 4xh

X2+ 4xh =432
9 _ 2

h= 432 —x
4x

(ii} ~ Volume = x*h
=x*(432 - x%)
(2)(i) Volume (v) = 108x — ¥ x
P _jog-2y
dx 4
108-2x7=0
4
x=12

(il Vol = 108x - % x°®
=(108 x2) - % x 12°
=864cm’
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MATHEMATICS
K.C.S.E PAPER 121/1 2011
MARKING SCHEME

- ] ,
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2z X - H
=3 le ya
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S~
o Jias®— g .9g> = A Bi
Pecimeter = "20(9+6- 750

= R|-5 o

Ajlet A be ddten . covexecl

2d A A M
5 S )
ZJ C’/J\awnﬁe./
= % X i@/Do/u M l
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= O ot
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let Mambo's salary be X and simba's y

|

: , _ ) R20
1% *é‘*l_ T“%‘fj - l' 0 /\

( M J ;:—nyrﬁirrj }-V\j:j v”‘!L[qf,.\

Loy J(—f;j = ¥675
? \ Aﬁzmpf o é‘[im-(\q"{

15\:{,, -+ [9:[ = - ‘27%{;[}(?\ M i

2 B B 0 <y ﬁ/ .

(b,.)('f é'}j = LC{:L!'L{" lzoo Okl e M / GD,\.Hh\i

— ¢ .?l(— ) 1 -
Tx + by |
4 = 180007
o = H5000 alll
| T _
I |2) 10500 = 2B X5OKT Y

30233
5 Pxiosee = 3% A % S KT

S
Srmadler) vedaue G P = axd L] N NH;
_ g8 7 A

—_—y

L5
: hén © N
/'t‘; ‘angm.wl LA E0

v Line drwn ‘f'yﬁﬂ}it g

g
ZA

;o 4y X
/'tmrufif’g!""“"{ Z didoen

® @

(o md’)] oo Oj“ N

1 f
Ao ta X ! ‘

o QQ; ;J Xl = A0km 8 ] = /ﬂa\jéﬂi Cfiiﬁaiﬂ"qbg

| TN B | by e £ fiqommedry.

| e e

o L vale =

- T e
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g A =R " O A 2
Vies o F = 2T

Yolume O - SEat s
— 160 x 2] el

= kI6O e

&1

M

Al

s

— 4320.177- 160 i |

= 4160177 A

SEGERA FESTUS’S SOFT COPY HUB: 0720121995




|
|

SgcTtos U o
o Follow it
a’ki]/)ﬁ,m_é»w&ou AN D, 42’ Aol -
Tré : O (PSRN
Lo ;k/o.f__;j,(;(ﬂé M f Sl
MELWY o A - fiyex
~ Ay 6y A ot it wsad
oA A
s Jwo 3t - 5 (s |B
:'V%%%Mki | ,_1‘“'J
( 2 A '
— X7 x§ dx $ 3 I P A
2 RE gk MU =Y gk,
Mg b skt
‘: 75_3'93(;,,,,43 A’{ ‘3\/41);1 L}_E&Qik
* r‘l4 t\u: v i
’,&?’)'M_'W JZMXM /e.j A‘L v 15’1
- Tffg X 753, 9% Mf : mC\g\" L))”')\@J\u(;ﬂ\ ‘M‘('
[BO O M Cmvesse & V“fj
- O,gg kj ({‘OWMS""S' ,4] l;kl bs'i-‘{ ::\b,c‘go
0.qgonly b M 0 3 uzesd 2 80

SEGERA FESTUS’S SOFT COPY HUB: 0720121995



e,

/.lﬂma Faken !;7 bug = ¢

! L p Pan = (1 —¢

75t ¢ S0t = oo smim|
£ = 4

bﬁgﬁanm Lj ./)LLST: 75)(‘6 M |
= 4 EOKm At

o A

/
X'*“y: oo Ml _____-7119#,‘7%‘)0 Q—iu“!‘léﬁr\
X+ 8 = vy Denomastors @move d
75 50 '
X = 450 Al

SEGERA FESTUS’S SOFT COPY HUB: 0720121995



T

a) (i) At dstoipes coverned Jy

- Mﬁ?/ﬁm =
tm&?é’ﬁwn =

2.1 00—~/650

M/

ENE

SR
Fivo v e - ;l
S IR R B
{ e
IV 7 < .
M1 G v
t'w Sl’ '“{‘(4 1LLJ’151\
()&'mfl\j*\ (l!(¢\(|nl,§d”,_
yU fo
’ ) | /r |
v, e,

:45‘?)

('n) Zvrn %% LA ale
_ 00 —4gv
s
= S A
——-S—A'F,?o)mh '

Lz ’F’inacfd1 ’é’i‘l—d 2

& Qo g Eom

/
NP 2

0) dihoBiatenh s sy

/87 5
-y
= R4 A

Zive ’M%Q.ALef & CaIEN /’Lﬂwwu;ttj

fot By

A

= JE{E8 E*é’i)

- Béh; 3%”\\,‘\

P K
. ]
o 1330hvys fon o
}lm»:- TE L

Ll Yo nr) -5 m.a
Bed A v »

50 f:, —
WG e X
5 S 2
AN
SRSy

SEGERA FESTUS’S SOFT COPY HUB: 0720121995



14

£6 oo

O { o 7
(5) == (%00

3¢ rown
Loeo

(3) = (

22 &S00

oy o G520,
(e ) 3”5 Dot beun = 6 Sooo
Eooo ~2200c

Lo

—p P apt = PR appte
R p = L
P = =.
b)a
)Q SC‘f‘gC,?’«jSS’O@OG
= Sl o 4%05;*(%@@@
(/;'{/ 30

éa ooy O\

fesom

7]

&1
i

I

SEGERA FESTUS’S SOFT COPY HUB: 0720121995




a)lil: ?CL+§%__2xgxx@4/gg° M}
Z y
L4+ Fa—¥o0 = © 1
o _\
— e Y e
< - ‘BT'\/K_#d‘?X/x“gU M < U
T ST e L oo
| ,W &4’ L ;&:NM‘E’
o _5-*8) o T 158 : “N\l\ ' P()A_L,N_QT‘ G
L L et Qg
A \ £.% -
b) ({) { = 5845 6O M A v
= 5.0 e A1
(4 aroa o A ACC
~- L xfx5:0 M
g" .
RO, A1 lqeept 20 o 20 |
(&l') ,.44:26)5 Z AcCg
' A 1LO '
Sem T BN PR
5% 12 _
-1 SExoses |EEE
= 2470 A
]
[0
(‘{%‘:‘W"“(!ﬂ w) b My
'Xl | =R — B { /\/\[

SEGERA FESTUS’S SOFT COPY HUB: 0720121995



SEGERA FESTUS’S SOFT COPY HUB: 0720121995




= o H,: 1
L o= | 31:
=4 =9
x = % 34’:70 S, MWLJ
o = Y = -

< Hgﬁﬁ} df&w@gﬁ; 5o
r = -

% ird B for 3o

r= by =l

Ara = ,.—é x| x i+l+&(€%§+ orﬁ’f(;)j "
= {2+ 240) )Z
— "f' C?l) - 4 /‘l ,

b

) (2 *MH 1 “[,:3" =) L2 xl TR O

0

sl h7,2 *(ngﬂg . M ‘{ V/.S\ AJS‘\‘\QLH.)

= (/4~7,‘2‘::4,’2J Al
(W @2“4‘/%/0027
42

:2?»392 A

SEGERA FESTUS’S SOFT COPY HUB: 0720121995




21 19 V= 25ttt

At
BV PO E}
Vo= 4 (fj),& {O(;)_{_ZF
= A8m/s

j)) V2o éfl;/of%é?f.ﬁ O

3f2_5t+a w O
Gt o Gl ) - O
't:% or = |
I - 2.43 N
) t= i s=2f5)- g
— _Z'Ql}i'],,,
Eor s =Q0bs(s e+ 2
| = B

dv
| = w R0
A) .0\ At

t=3: a=1R(3)-19
ool 26

&y

M
a

M

1

b 37

(G[ '“0 ({5 *l) o (L

SEGERA FESTUS’S SOFT COPY HUB: 0720121995



2%

i
a) Be = B+ b /QZW’QVT
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= a-< | Al
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MATHEMATICS
K.C.S.E PAPER 121/ 1 2012

QUESTIONS
1. 5. _ 4
5 3  .J4
1_1 15
8 4
_ —-12—5 14 M1 numerator
‘% 15 M1 denominator
_ 16 14
s 15 Mi
2 Al
= 15
4
2. [= =
T A Bl
V0512 _ g x 4.630 Ml
0.216
= 3.704 Al
3
31 (227 = 3y?) + 122
= 4x* — 1222y + 90 + 12x%y° MI
= 4x* + 9y® Al
2
4. | 24 _ 1 8 xxsin30° MI or equivalent
2 2 )
xX= —12-— = 6cm
4sin 30
perimeter = 2(6 + 8) = 28 M1 Al
3
5. | 9¥x2*=9x8
(32)” x2* = 32 x 23 MI
(32)” = 3 gpd 2% = 2°
4y=2and x=3 Mi equating indices
o _ '
y=s5 and x=3 Al
3
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LCM of 9, 15 and 21

32 % 5x7 = 315 minutes Bl For 315 minutes

Last time of ringing together

11:00 M1 For subtraction
' b
5:45 p.m. Al
3
X . X i1 Ml
T e
8 20 4
x x .1
8 20 4
e o
40 4
x = 3l Al
3

Distance to shopping centre

] 2
12— 3=—=8=km
33 3 Bl

Construction of 135° angle between Bl
lines AB=4 cmand BC=6cm

Construction of 60° angle between lines

AB=4cmand AD=3cm L

Completion of quadrilateral ABCD Bl
ZBCD = 31" £1° Bl

SEGERA FESTUS’S SOFT COPY HUB: 0720121995




3 2
| (-3) — (3) il
= 1
={-4}
magnitude = /12 + (—5)° Ml
=/26 ~5.1 Al
3
10.
x= tan"]%= 23.20° o
Cos(90 — 23.2)° = 0.3939 B1
2
1. A2=(1 0)(1 0)2(1 0) Bl
—2 3N—-2 3 -8 9
{1 0\3 0\ _ 30)_(60) Bl
2AB_2(—2 3)(2 l)_2(0 3/7\0 6
. 6 0) (1 0) Ml
= —A?= =
C= 248 -4 (0 6 —8 9
_(5 0) Al
“\8 -3
4
2
15 logw(%g-x 32):2 Ml
2
%x 2% =100 M1 |dropping logs.
4x? = 100
x=/25=45
Al
x=15
3
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13. 5
2y=4x+ 5= y= 2x+?
gradient, M, of line =2
gradient, M,, of perpendicular is given by
M =—1—= M =—+ Bl
equation of line L
M
ook NN !
X—=3 2
A SO Al
y 2 io g 2
3
14. (a) | 195250 Chinese Yuan into Kenya Shillings
= 195250 x 12.34 = 2409385 Bl
(b) | Balance:
= 2409385 — 1258000 M1
= 1151385
Balance in S.A. Rand
_ 1151385 M1
11.37
= 101265 Al
4
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15. Volume of solid
=122 1057 x15-22x352x8 [M1 M1
37 7 7
= 1732.5— 308
= 1424.5 cm® Al
3
16. 4(A—2)=B+2 }
2(A+ 10)= B+ 10 M1
4A — B = 10....(D)
F2A+ B =+10...(ii) M1
2A =20
= A = 10
Substitute A = 10 in (i) Al for both values of A and B
4% 10— B= 10
= B = 30
3
17.(a) |modal class 40 - 44 B1
(b) | (i) mid points:
22,27,32,37,42,47,52,57 B1
22 x2 4 27x15+ 32 x 18 + 37 x 25 +|Ml fx
101
42 X 30+ 47 X6+ 52%3 + 57 X2 M1 for =X
101 zf
=3725 Al
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(i) Cumulative frequencies

2,17,35,60,90, 96,99, 101 B1
16
28 M1
=32
345+32 M1
=37.7 Al
difference 37.7 - 37.25
=045 Bl
10
18. (a) |AB|= /169 — 25 = 12 Bl
(b) 2X5%X124+2X5%X15+2x%x12x%15 Ml 3 pairs of congruent faces
M1 summing up
= 630cm? | Al
(¢) |volume = 5x 12 x 15¢m? M1
mass = 76x5x12x15 M1
= 6840gm
— 6840 M1 division by 1000
1000
= 6.84kg Al
(d) 150 x 120 x 100 c¢m® Ml
15x12 % 5cm?
= 2000 Al
10
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19. () Ratio: copper: zinc: tin

copper zinc tin
2
3 3 5
9 6 10 Ml
Copper : zinc : tin=9:6: 10 Al

(b) (i) |mass of tin

= 250 x 10 Mi
25

= 100kg =

(11) [ mass of zinc and tin in alloy B:

mass of copper = —LU_ x M1
PP 100 90

=63

*. mass of zinc and tin:

= 250 — 63 .l
= 187 Al
amount of tin in alloy A than B:
(©)
mass of tin in alloy B
Ml
8
==X
11 187
- = 136
ifference:
Ml
136 — 100 Al
= 36
10
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20. (a)

(b)

T2 3
x—2 x+5 x+ 1

x+5—2(x—2)= 3
(x— 2)(x+ 5) x+ 1
—x+ 9 — 3

x2+3x— 10 x+1

4x*+x—39=0

(dx+ 13)(x—3)=0

- s e Bl
x=3o0rx 3 )
mean for second set of tests
o 14T
y+2

120 _ _147 _ 4
y vt 2

120y + 240 — 147y _

y(y+ 2) 3

— 27y + 240 = 3y + 6y
—9y + 80= y* + 2y
y>+ 1ly—80=0
(y—5)y+16) =0

y=Ser—16
No.of tests: 5+ 2 =7

Ml

Al

M1

Al

Bl

Al

M1

Al

elimination of denominator

factorization
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21.

T

owr
PH(-S)‘) C_ll |) t by

5 W g X )

w3 oW N\

a) (i) OPQR +/drawn
O'P’Q’'R’ Vdrawn
(ii) Perpendicular bisectors \/drawn (at least 2)
centre of rotation (0, — 1) shown
angle of rotation -90°
b) line of reflection x = y drawn
quadrilateral O"P"Q"R" drawn

¢) (i) directly congruent quads:
OPQR and O'P'QR’

(ii) Oppositely congruent quads.:
OPQR and O"P"Q"R"

OIPIQIRI a"d OnPnQuRu

Bl

Bl

Bl

Bl

Bl

Bl

Bl

B1

10

can be implied
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22.(a) (1) X - intercepts

when y=0
M1
x2(2x+3)=0
x=Oand x =—-=2 Al
2
(ii) |y - intercept
whenx =0,y =0 Bl
(b) (i) | stationary points of curve
% = 6x% + 6x
< 2 dy _
stationery points when == 0
i.e. 6x2+ 6x= 0 M1
6x(x+1)=0
x=0o0rx=-—1 Al
. stationary points are:
(0,0) and (—1,1) Bl
(ii)
&% |2 14 _, |[-L |o 1 1
2 2. > B1 |checking points
dy |12 11]o _q1]0 1 |12
dx 42 2 47
minimum point (0,0)
maximum point (-1,1) Bl for both
(c) 6 - '
i
ol
"
3
i
|
3 4
1 .
-2 5 -1 0.5 0.5 1 1.5
-1 -
_2 J
points plotted at (—1%,0),(—1,1)and (0,0) Bl
smooth curve B1
10
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23.(a)

(b) (i)

(i)

(©)

AT

v location of R
v location of T

completeA

Distance TS: 6.6(%.1)cm

conversion 6.6 X 60 = 396 m

Bearing of T from S
180 + 41°(x1°) = 221°

area of field
ZTRS = 60°

area = % % 300 X 450 sin 60°

_ 58456.71476
10000

=5.8 ha

Bl

Bl

Bl
B1

Bl

Bl

B1

Ml

M1

Al

10

length 5 cm and bearing 300°

length 7.5 cm; south of R
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24. (a) length of RT:

B '
_5><10 M1

=6 cm Al

(b) (i) | Perpendicular distance between PQ & RS

= 10 sin 40 M1
=64 cm Al
(ii) s . _ 6
sin 40 sin 60
— 6Xxsin40 M1
IS = sne0
=4.5cm Al
(c) length RS using cosine rule
RS> = 6>+ 4.57— 2x 4.5 X 6Cos 80 M1
= 46.87299841
RS =6.8 Al

(d) area of ARST

. .

= 2><6><4.551r180 M1

=133 Al
10
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MATHEMATICS

K.C.S.E PAPER 121/1 2013

MARKING SCHEME
36 —108
-12 —27
=—3—-4 M1
=-7 Al
2

(a) Mode

=22 Bl
(b) Median

15,15,16,19,19,20,20,21,22,22,22,26,27,28

median = % Ml
=20.5 Al
3
No. Log
1.794 0.2538
0.038 2.5798 MI alllog v
2.8336 M1 |+ and - operations v/
1.243 0.0945
27391 +3 MI=3 ¥
03799 | 15797 Al
4
(4m + 3n)(4m — 3n) M1 | factorizing numerator +/

(4m + 3n)(m — n) M1 ([ factorizing denominator +/
_ 4m—3n
m-—n Al
3
Retailer
130% — 1560
q, ., 1560Xx100 MI
100% 130
= 1200
Wholesaler
120% — 1200
o, ., 1200 X100 Ml
100% 120
= 1000 Al
3
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Bl

construction of equal parts on AC

D
BI | draw DP//CB such that AP= > AB
A P
BI |locating point P
3
7. | From 0700 h Monday to 1900 h Wednesday
=24X2+4+12h M1
=60h
Time lost = 60 X 15 = 900 sec M1
= 15 min
Time shown on clock:
1900 h—15min=1845h Al
3
8. |x+20=230"0orx+20=310° B1 [for230° or 310°
x=210° Bl
or
x = 290° Bl
3
9. [(a)
2357_ Bl |[for2357 and 941
941
1416 BL | for 1416
(b) 1416 = 2*X3X 59 Bl
3
10. B1 [lines AF, ED equal and parallel to
BC
lines AB, FC equal and parrallel or
B1 | lines AE and FD equal and parallel
or lines CD, EB equal and parallel.
Bl completing the solid showing dotted
lines.
3
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2x+éx+x+40+ 110 + 135 + 160 + 2x + 10 + 185

= 1080 | M1
]—21x=440=>x=440><l—21=80° Al
2
12. , : . 3-1 _ 1
(a) Gradient of line: 6— 2 4
.". line equation:
y-3_1 MI
x—6 4
_ 1
y—3= Z(x -6)
Al
o PER
y= 4x +1 )
(b) Gradient of perpendicular line
%m’ =-1
Bl
m =—4 3
13. |(a) 5*=7"4+6"—2X6X7cosC Ml
_49+36-25
cos C = BV
Al
C=4442
(b) h=7sin44.42 Ml
=49cm Al
4
14. | Volume of pipe material
22(175% - 1.05%)x 250 cm Ml
7 M1
= 1540 cm?
.. mass of pipe
_ 1540 X1.25 M1
1000
=1.925kg Al
4
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15. |h=25tan54° = 3.441cm Bl
36°
Area of pentagonal faces
=2%><5><3A441><5) Mi J
540
= 86.025 25
Total area MI
= 86.025 + 5(12 X 5)
Al
= 386.0 4
16. [(a) x—5<3x-8
—-2x <=3
x>15 Bl
Ix—8<2x-3
x<5 Bl
21X 5Y
() « [ = ; 9 . 5
y 2 3 4 5 6 Bl
3
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17.

(a) Mass after decrease

15
112X 16

=105 kg

Total decrease
(112 —105)% 540
=3780 kg

(b) (i) No.of 90 kg bags

105X 540
90

=630

Least number of trips

630
120

=5.25
=0 trips

(i1) Expenses

buying price = 1500 X 630
= 945000

transport = 2500 X 6
= 15000

Total 945000 + 15000

Selling price per bag:

_ 960000 x1.26
630

= 1920

Ml

M1

Al

M1

M1

Al

Ml

M1

M1

Al

10

or equivalent
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(a)

(x+3)(x—2)=24 M
x*+x—-30=0 Ml
(x+6)(x—5)=0 M1
x=—6 or x=35 Al
(b) (1)
(x+9)x = 136 Ml
X +9x— 136 =0
(x+17)(x—=9)=0 M1
x=—17 or x=8
=8 Al
perimeter
=2(8+17)=50m B1
(ii)
2xXx = 136 — 64 Mi
2x* =172
x* = 36
x=6m Al
10
19. 2¢ +9g = 98200 B1
(a) Bl
3c+4g = 96000
b) D f(2 9)- 19
(b) Det.o 3 4)="
,_ 1[4 —9) Bl
M= 19(—3 2
L( 4 —9)(2 9><c>_ L( 4 —9)(98200) M1
19\=3 2/\3 4/\g/ " 19\-3  2/196000
_L<‘19 0 )(c)__L<—471200> Ml
19\ 0 —19M\g/ 19\-102600
<c> _ <24800>
g/ \ 5400
Al
cost of cow = sh 24800
cost of goat = sh 5400
(c) (1) selling price of cows =2 X 24800 X 1.3
selling price of goats = 9 X 5400 X 1.4
Total selling price
=2X24800X1.3+9X5400%X 1.4 Ml
= 132520 Al
(i1) % profit
_ 132520 — 98200 o
98200 X 100% M1
=3495% Al
10
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20. (a) (i) Time taken by Juma = %h Bl
Time taken by Mutuku = % Bl
Let x km be distance from A
x _80—x _ 1 Ml
"1 40 60 2
3x—2(80—x) _ 1
120 )
2(5x— 160) = 120 Ml
10x = 440
x = 44 km Al
(i) Time they met
44
. + ==
10.00 am 10 h
=10.00 +1 h 6 min M1
=11.06 am Al
(b) Speed if Kamau delayed by 21 minutes
< time = (44 _ 21 Ml
Kamau’s time = <40 60 >h
-3
= 4h
.". speed needed: % Mi
4
o2
= 58; km/h Al
10
21. |(a) Displacement, s, when t=2
2°—5%X2°+3%x2+10 MI
=4 Al
(b) (i) velocity when t =5 seconds
V=43¢ _101+3 Bl
dt
whent=5,V=3X5-10x5+3 Ml
=28 Al
(ii) 3¢ —10t+3=0 M
(3t—1)t—-3)=0 Ml
1
==, t=3
3’ Al
(c) time when velocity of particle is at its maximum
acceleration = ‘57‘ =6r—10=0 Mi
t
10
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22,

(@ () OB=p+tgq
. B i
(i1) A~D—ﬁ£7+5><5g

=-p+3q

(b) AX = k(AD)

=p(r—1)+rg

plr—1)+rq =—kp+ 3kq
—k=r—1and r=3k
—k=3k—1
4 =— 1

4k l =k 4

; | 3
substitute r =3 X— ==
suosiiiuie r 4 4

Bl

M1

Al

Ml
Al

Bl

Bl

Ml

M1

Al

10

or equivalent
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23.

b

4

C/r'r

(a) ABCD v drawn

(b) (i) Centre identified and used +/

(ii) AllB llcllDll

(iii) AIHBIHCIHDIH

(c) Reflection on line y =—x

Bl
Bl
Bl
Bl
B2
B2

Bl
Bl

and labelled
A"B"C"D" drawn +/

AIHBINCIHDUI drawn

reflection
line y =—x

10

AA',BB', CC'and DD' drawn +/
completion of square A'B'C'D'
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r_4 M1
9 12

_9x4 _, . Al
r T 3em

(ii) volume of material drilled out

= % X 3x4 Ml
=127 Al
(b) Slant height of cone

=9+ 12° = 15cm Bl

(¢) Surface area of solid after conical has been drilled

AXIXI54+7AX(9-3)+AX3XS5 M1 |for 7 X9 X 15
= m(135 + 72 + 15) M1 |for 7£(9° - 3%)
MI | ZX3X5
M1 | summing up
= 2227 Al
10
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MATHEMATICS

K.C.S.E PAPER 121/1 2014
MARKING SCHME
Cows =32 Ml
Sheep =32 X 12
=384 Allow 1728 - > 1728
Goats = 384 + 1344 M1
=1728
Number of goats that remained
== x1728 Ml
=432 Al
VI764 _ V22x32x72 M1 | For prime factors of both
2742 3Bx73
_ 2X3X7
T o2x7 M1
=3
Al
Volume = ~ x 22 x (14)? x 18 M1 | Allow 3694.51,3694.99 (Use
377
m = 3.142)
=3696 cm?3
M1
Density = 4.62 x1000
3696
= 1.25g/cm3 Al
Allow 1.251,1.25 (Use m = 3.142)
B1 | Measurement and angles
B1 | Complete net labelled
B1 | Allow 5.315 (By calculation)
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E ] C E
s
7
3 ‘l/"- AL SRR R

DX =5.3+ 0.1
C.P for carpet M1 | Look out for misreads

36000 X 100 120

- 120 mx = 36000

= 30000 x = 30000
% profit made during trade fair

_ 33600 — 30000 % 100
B 30000
=12%
243" Fx1257 _ 32xs? M1 | Manipulation of all indices or
- o 3 T 33 equivalent
_27x25 M1
9 Simplification (Removal of all
_ s indices, where powers are reversed)
=2i X T X21 %x21=231 M1 | Allow M1 where 3600 is used and
T Al in converting degrees to radians
o, 231x2
=6 = 21%21
=1.05¢ Al
(x +2y)*> = 2y —3)?
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=(x% + 4xy + 4y?) — (4y* — 12y +9) M1 | Allow for difference of two squares.
(Expansion of both and a subtraction sign)
=x*+4xy+12y -9 Al
0.
\\\\
\ B1 | Location of M
\
) B1 | Location of N
el "
Distance MN = 6.8 x 100
M1 | MN =6.8 + 0.1 cm
=680 km
Al
10.
=(2n —4) x 90 = 1800 M1
180n = 2160
n=12
Size of each exterior angle
M1
= % = 300
Al
11.
Let age of cow be x years Ml
- _ 42\ =
=x (x 4 3) =8
—2,2 _ 94 —
=3x“—14x—-24=0 M1
=Bx+4)(x—6)=0
=6 : Al
x=60r— 3
Age of cow = 6 years B1
Age of heifer = lé (1 year 4 months)
12.
=4<3x—-2<9+x M1 | For separation of both

=4<3x—23x—2 <9+4+x
=6 < 3x2x <11
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=x >2x < 5% Al
- 1
=2<x<5 > B1
Integral values: 2,3,4,5
13.
Volume of water in container
=2 % 90(40 x 25— x 7.52) MI | For 22 x 90
100 100
=59276.54975
M1
_59276.54975
T 1000 M1
=593 Al
14.
Angle for major arc =360 — 105 Bl | Accept 2mr — 105 onr
~ 2550 360
555 92 Ml Or52.8-15.4
Lengthofarc =— X2 X 84 X —
360 7
Al
=37.4cm
15.
Amount of work =25 X 16 X9 M1
Machines required
M1 +by 12 x 10
25 X16 X9
T 12 x10
=30 Al
16.
=|AB| =+/(=3 +2)2 + (7 — 2)2 =/26 M1 | For |AB| and |A'B’|
=|A'B'| =/ (4)? + (—20)% =416
M1
_14'B'| _+ale
Scale Factor = a5 Ve
Al
=4
17.
(a)Equation of L
Gradient = —==2
—1--2
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Equation =2=2 = 3 Al | Accept other formse.g y =3x +1
x+1
y—3x—-9=0
=y—3x=9
Y . M1
(b)Equation of P
—ye__1
Tx+1 3
Al | Acceptx + 3y =17
=3y +x=17
(c)Equation of Q
=¥Y2_3
x-1
B1
=y=3x-—-1
X intercept Bl
Wheny =0= x:+§
y intercept
B1 | Do not accept coordinates
Whenx=0= y=-1
(d) Intersection of lines P and Q
3y+x=17..... (@) M1 | For elimination of one unknown
y—3x= -1 . (i)
3y+x =17
3y—9x =-3
10x =20 =>x=2 Al | Forbothx =2andy =5
Subset3y+2=17=>y =5
~ point of intersection (2,5)
18.
(a) B1 | Accept use of frequency e.g
Class [ 3-5 |6-8 |9-11 | 12- |15- | 18- 1,2.7,43,3.3,1.3
14 17 20 B1
Freq |3 8 13 10 4 2
(b) (i) Mean length = 2%
if
B1

For all mid points i.e 4,7,10,13,16
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M1 | and 19
_ 4% 347 X8+10 X13+13 X10+16 X4+19 X2
40 Al
=10.75
B1
.23
(i) = 20 * 100 B1 | For 23
=57.5%
()
% £ Linear/accommodating all values
P Sl
_‘; : 3 Vertical scale may be given in
PR e P1 | frequency density
HHH The first and last pair should be (1,0)
’ C1 | and (22,0) respectively
Length of pencil
19.
(a) 15m/s Bl
(b) Maximum speed
1(15+h)><10+1(10+30)h—825
2 2 B Ml
75+ 5h + 20h = 825 M1 | Removal of brackets
25h =750
h=30m/s Al
. _ 30-15
(© ()=—; Ml
= 1.5m/s’ Al
L _0-30 _ 2
(i) = 20 L.5m/s B1 | Accept 1.5 m/s2 retardation or
decelaration
(d) E (15 +30) x 10 + 10 x 30] =20 M1 | For distance covered in the first 20
secs
= (225 + 300) + 20 Mi
=26.25 m/s For div by 20.
Al
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20.

(a) Base area B1 | 72° seen or implied
=~ x 15 x 15sin72 X5
=534.97 MI
(b) Length AV B1
=362 + 152 =39
(c) Area of triangular faces
_ AB 15
T sin72 Sins4
M1 | Accept AB = 155in36 X 2
—AB = 1;:’5112 =8.817 X 2
=17.63
=17.63
Area =
M1 | Applications of Heron’s formula
\/{% (39 + 39 + 17.63)(30.185)(8.815%) }
=334.89
Total area = 334.89 X 5 + 534.97 M1 | For process of getting area of S
=2209.42 Al
(d) Volume of pyramid
=3 X 534.97 x 36
Al
=6419.63cm? ~ 6420 (4s.f)
21.
(@)
x|-2(|-110]1(23(4 |5 |6 |7 |8 B2 | Y values. B1 for at least 6 correct
y|16 (106|414 |6|10|16 |24 |34 |46
(b) Area using trapezium rule
Ml
=§ x1[16+46+2(10+6+4+4+6+ 10+
16 + 24 + 34)] M1 | Simplification
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=§ [62 + 2(114)] Al
=145
. . . M1
(c) Area using mid-ordinate rule
_ Al
=2 X (10+4+6+16+34)
=140
(d) Area using integration method M1 | Integration
8 3 3 2
x 8 M1
2 _ _T _
f X 3x+6 3 > + 6x_ 2
=2
= [5£—£+48] - [ﬂ_ﬂ_ 12]
3 2 3 2
Al | Accept 143.3
=1222+4202
3 3
= 1432
3
22.
(a) (1) B1 | Construction of 30°
B1 | Construction of 105°
B1 | Completion of ABC
B1 | Bisectors
B1 | Circle




(i1) Radius =3.5 £ 0.1

(iii) Height construction

Height =3.5 + 0.1 B1
(b) Area of circle outside triangle B1 | Height constructed
=1 X 352 -2 X34 x5
Bl
=30
Ml
Al | Accept 29.98 (if 7 is used)
29.99 (if 3.142 is used)
(@) Tan 6 = Ak Ml
240
=0.2917
6= 16.26" Al
— 2 2
(b) AC=+v70% 4 240 B1 | 250 seen
=250m
_ 0 _ 0 _ 0
< ACD = 150 (90° — 16.26°) M1

= 76.26°

AD? = 200% + 250% — 2 X 200 X 250c0s76.26 Mi

AD = \/40000 + 62500 — 100000c0576.26°

Al
=280.6
(c) Area of plot
:§x240x70+§x250x M1 | For Area 1
200sin76.26°
M1 | For Area 2
= 8400 + 24284.59
=132684.59 m*
M1
_ 32684.59
~ 10000
Al
=3.27 ha
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(a) Value of y when x = —1 B1
y=-1-4+3=-2

(b) Stationary points Mil
dy

a=3x2—8x—3

For stationary points

3x2—-8x—3=0 For equivalent factors to zero
Bx+1x-3)=0 Ml
XxX=—zorx=3 Al

14
27

When x=—§,y:

When x = 3,y = —18

Stationary points Bl
1 14 Bl
(— ;,;) and (3, —18)

(c) Equation of normal to curve:
Gradient of tangentat x = 1

d
2 _3-8-3=-8 Bl
dx

Gradient of normal =§ B1

Equation of normal at x = 1

yte _1 M1

x—1 8

1 1
+6==-x — =
y 6 8x 8

A1l | Accept equivalent forms
1 1
y=gX— 6 3
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