- K.C.S.E 2004. MATHEMATICS PAPER 121/1 MARKING SCHEME, -

SOLUTION ALTERNATIVE METHOD
. 0.015+045+15 Ml for operations
49X02+0.07 '
=(0.015+03+0.3
0.98 + 0.07
!
=0.315
1.05 Mi
Al
=0.3 2
2. (180° - 156°)n =360
24n~= 360 M1 for 360
n=360, 24
24
=15 Al
2
3. (2a+b)(a—2b) Ml " for factorisation of mun
(2a+b)(2a—-b) M1  for factorisation of deno
a~2b
2a-b Al
3
4. OB-OA=@i+]-39-(i-%+K) MI | Gi-Zi+0-@-D-3
=r_j+j-?g~k~§#i+gj-l~: 3i-2j-k-4i-j+3k
AB=i+3j-4k Accept column rectors BA =-i-3j+4k
-—’;12 P (4Y BA {(_1)2 + (3R + 4
:‘r—;gj—" =f[+9:16
=T+ 326
= 26 = 5.099
=5099
=35,101o0 2 d places Al =510 Al
2
5. A=10¢%-12 Ml - Suboft=2
=10x2-12 Mi .
=8 mg? Al ;
' 3 /




{tan 41.4) =0.9316

_SOLUTION ~ |MARKS = ALTERNATIVE METHOD
16. - * Division of AE into 5
equal parts Bl
* Joining BD and drawing
- aline through E paralle
to BD Bl
* jdentification of point C
A " or Equivalent proc.
\D ? \E Construction marks
must be seen
3
7. 30x18x 16 =540000 Ml | 30 x120000 Ml M
100 . 100 180 0000
120 000 x 540000 Ml =1/500r0.02 or2
1800000 1800000
=1/50 or 0.02 or 2% Al
8  3x1485+13x6410 M1 Reciprocals seen adding the
=4.455 + 83.33 Ml product d
=§7.785 Al 130+ 130
0.735 1.56
g 30 x 0.1485 + 130 x 0.641
4.655 + 8333 Mi
=87.785 Al
3
9, 8(lcos2x)+2 cosx-5=0 Ml {substitution)
. 8ecos x-2cosx-3=0
(2eosx + 1) (4 cosx-3)=0 M1 or(2p+1(4p-3) Ml
Cos x=1/4 Al Disqualify cosx =-1/2
tanx¥7 v 3 x=41.412
3 3 Bl 41.4 or 41:42 or 41
(tan 41.41) = 0.8519 3 tanx =0.8819 B!

tan 41.42 = (.88.22
tan 41°.25' = 0.88.21

L masimin
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TMARKS ALTERNATIVE METHOD

10. 480 000x100 =500 000 M1 A =480000 (100) M1
800 000 (! _) 500 000 M1 800 000 (1 - 5 i 480000x 100
100 96
(l-r_¥= 5 0.623 (1-ry = 430 000 x 100
100 300000 97
lor = /0.625 ML lx  =50625 M
100 T =897% Al
© =9103x 10" T. 7939 = 1.95918
r_ =1-09103 5
100
= 0.0897 if 480000 x 100
r =897% Al 96
Logh= =5log(1-DIM
8 100
T.7959 =5 log. (1-D)
- 100
0.9103=1-1
© 100
r =(1-09103)100
=(1-0.9103)x 100
= 0.0887 x 100
=98.97% Al
4 E s 1
11 (@l x v, [ 2 14 5,
v 3/, | 9, | 3% 33V,
(b) M:&)rdmates 31/4, 51/4,91/4 151/4 M1 Can be implied
231/4,331/4
Area=1(3Y,:5Y,-9,+15Y, M1 IFBO is legitimate than M1 M1
23Y,-33= 89‘/ Al then M1 M1 AO
4

P (5+x)2+h2———0(§)2

75 + 10x +x2+ =64
Z+h=16

75+ 10x+16=064
10x=64-11
10x=23

x=23

Q12

(b) Area of PQS
=12x10x3.273 Ml
=5x%x3273

= 16.365 cm2 Al

(iTanl/ZS (8-5-5)(85- 8)

85(_85 -4

.5 x4.5




=1299 cm’

SOLUTION MARKS ALTERNATIVE METHOD
e Ty oy
=16 ~(2.b) - =0.2139.
=16 -5.251 Y, =tan-1(0.2139)
=10.71 =1207x2 Ml
=3.273 =24.14° A
(24.139)
(a) Tan 8 =3.273 (24.159
13
=(.4484 1.11
0=24.15° Al
§=24.15
or Cos 8 =73=009125
8
or Sin 0 =3.273 =0.409
8
=2415
12. (a)Let<QSE=#0 Ml | @8=", (5+8+4)=85
‘ 42=52+82-2x5x8Cos 9 Area=8.5(3.5) (0.5) (4.5)
cos B8 =89-16=73=0.9125 Y,x5x88in 6= 8.5 (3.5X0.5)4.5)
.80 80
0=24°9 - - 24.15°
24° 8 24.13°
24.10 s 24.14
24° 10 24.15°
16,38 cm?
(b) Area of PQS
=Y x8x108in24°9 Sin24°8
=40 x 0.4091
= 10.825 cm? Al 40 x 0.4089
_ =1636cm’ =16.36 cm’
= =16.364 cm2
13. Areaofequlilateral
=1/ x 5% 5 Sin 60° Ml
=Y x5x5x0.866 -
=10.825 cm?2 Logsused 10.82
X - section area '
=6x10.825 Ml | 6x10.82
= 64,95 cm? = 64.92 cm?
Volume of'the prism Mi | 64.92x20 Ml
=64,95x 20 1298.4 cm?® ' Al

¢ flogy uaed o V= 13060
o g5t




SOLUTION ~ . MARKS | ALTERNATIVE METHOD
P AttSin0=24% 0 =73.74
PQ = 7
mAb‘ T Sin26 Sin(180-26)
2 e
' PQ= 7 PQ =7 Sin26=Tsin
Sin8 Cos6 Cos® Cos7
Qe =7 sin 32.5 =7sin 32.5
3 cos 73.74
Cos =7 Mi |Cos@+028 =13.44
25 Accept equivalent o
=73°44 0or 73.74 M1 [tan=24Sin =7 untilSin6=2
PQ=7x2.5in73°44 7 25 "2
=14 x0.9600 If logs used follow thro
=13.44cm Al | ARPT=[(Q25¢-(7)
=.]625 -49=24
Cos@ =24 M1 PM=6.75
25 PQ=2pm=2x6
3.
g
Bisecting exterior angles or one enternal angle B1B1| Notradius =4.6 cm
at x escribed circle construction are a Must be seen
Bisecting <Zxy and any external < circle to
YZ
6. Grad.PQ= -4+2="] Bl
5+1 3
Midpoint of PQ = (5 +-1, 4 +-2) Bl |{y=mx+c
2 2 ‘ 3=3x2+c¢ . Ml
=(2,-3) 9=¢
yr3=3 Ml |y=3x-9 Al
x-2
y=3x-9 Al
)\ :
: /




Bl

SOLUTION. = ; [MARKS ALTERNATIVE . METHOD
EC'TIONII(48MARKS) 31%%2= -1791
174a) Total monthlymcome : ; Mi .
sh (20600 = 1200 + 2880 3 40) ; -tifmonthly ilcome wrongly calculator
=sh 35820 e (m marks ) are
Al
(b) Ist 9680:10%9680= 968 it
: 100 . ' M1
204 9120: 15 x9120= 1368 ¥
100 e
3rd 9120:20x 9120 = 1824 '1 Mt
100 i .
© 4th7900: 25X 7900 =1975 . M1 -Notscored if amis lost.
. 100 T LAl
Total tax 6135 3
i Less relief - 1056
Monthlytax paid sh 3079
18.(a) Turning points Mi
dy=3x*+8x
—ax
3x2+ 8x =0
x(3x+8)=0
x=0or-8
3 Al x=0,-2 2
x=0+-7.667 5
turning poird are .-
(0-2yand(-2.7.7.5) -2.7 usd in substitute givesy=7.477or 7.
apply PA -1
(b x | -4 |3 -2 -1 0
9 7 5L B




9 3

- SOLUTION MARKS ALTERNATIVE METHOY
‘ M1 | followthrulogs used 7698cm? - 755
19 (a) area of hemispbarical part sgmlieszong
= 1/2 x 41IR? Al | X=xi60
=2x22/7x35%35 L
A M1 | 35x=14x+840
+ P =40
Slant height for original /zone Ao .
® L = 35 el Al- original zone is
160 '17' 60 + 40 = 100cm
L= 200
© Sm'faceaI:: of frustum (c) L.S.F.= 28570
=m _‘Hﬂ M1 A.SF=4:25
Ni=22x35% 100-22x 14x40 asf=21:25 or 21.54
-5 7 S.A of frustun=21 x 22 x 35 x 100m
_ %5 7
iy ok or 21/4 x 22/7 x 14 x 40 = 29240
=7700 +9240 + 22 x 142 M. for22x 14
5 AL 7
= 7700 + 9240 +616 8 | forsum
= 17556cm? M1
Al 3@ +4p=5Ml
Mi | Y=2 Al
Al
20(a)-3(1) +4P=5
= Ml
g1 -5 (1) () H2y*=0 .
q-10+4 =0
. q =6 Ml ‘
(b) 6_x2 -Sxy +y*= 0
2 (3x-y) 2x-y) =0
5% (3246) + (3x +5¥7 =0
L xﬁ—ré) (‘2(4_) x=1/3yorx=1y
6%45x (3: +5) + (3:; 6+5)2 =0 Ml fromeq (l)y = ..‘;ié
96x-20x% (3% +5) H3x+SP =0 Al x+.;i5:3x)Mimimi
55,&:;,“. T D—— 8 x=5.y=12/3 Al
Ox-14x +5=0 9
(9x-5) (x-1)= 0
xz_S_and7= 12




AT ARKS ALTERNATIVE METHO
51 (a) AB =DC K
(4; {, 51 3 =f1 - M];
1) -4 ‘ ) & !
3 & :}VH;
;,Xt =;'» 1‘ - ‘Zu - }
R/EERC B o
D(-1.2) e ‘
‘Bl
®) ?
{HPR=3q-lp-p B!
: 2. 2 :
. " BI
=39--p 1
2 2
(i)RQ=g-3g+1P :
2. 2 P Bl  |) share same durationand R or Q inacommon.

=-1g+ lp
2 2
= 34D
2
RQ =-1(g-p
2
PR=3QR

PRWQR and R is a common point
Hence P.Q. Rare collinear

(ii)PQ=q-p
QR=lg- lp

BI




SOLUTION MARKS ALTERNATIVE METHO*
: Bl or equivalent reason
22.(a) <M<N = 40° B1
Angles subtended by arc MN
Bl |base sisoscelesD
(b) <OkN =90°-(40°425°) equal , in semicircle
=250 | Bl
angle subtended by diameter ’ gy | 180° (40" + 65° +657)
=10°
(c) <LNP =40° =25° = 65° B1
angles in alternae segment < at centre is twice
Bl <at (0=
(d) <MPN = 180° -170° < sum of trianig= 180
° B1
= 1{
angles of triangle KNP. Trial and eror accepted
AB:AC=4:9
23, Ac C
4AC =9AB
23x AC =9AB
8 x12 )
" =9x2kM
@) 4 3
LetBC=x
AB=2x (3 x+2x+x=38m
3 Mi 2 3
AC=2x,9=1"
3 3 Ml lgx=4x+6x=228
19x =228
x+2x+11/2x=38 x =228
3 19
19x =38 = 12m
6
x =38x6 Al | (b))
19 182=(12)2+98)2-2x12x 8
=12m Bl cose--24+144+64 7
» 492 7
1)@ S=12x38=19 M -
AB=8and AC=18 Cose=-0.6042
area=N\[19 (19-12)(19-18)(19-8) 6 = cos - (0.6042
= J9x7x1x11 J=1463 Al 5283 Q=12717
=38.25 | 127170 —_—
Ml /
1/2x8x 12sin 6 =138. 25, S S"
owealsuides” 243 | Al
=127 10’ :




SOLUTION

MARKS ALTERNATIVE METHOD:
24 (a) A iy B
R 3km
a
HR2= 52+32 _ )
= 254+ 9 M1 | expression forradius
= 34 Al
R = \34
- 58lkm ML an-3isQ M
(iytan§ =3 =06 6 30.96 0 Al
5
6 =30° 58 or 30.96° 3097 A
<lm Mi 30,57) - 30.95
v
accept 34.98m
(b) cos 30.56 =30 M1 {s‘ﬁée 3 —5.835km
b = 583Tx1000m
Y = 235 3606 M1 Time expressions 60 x 60 !
- " =1.62m3
0.8375 Al D= 3499
T=D=34.99 Ml
= L
34.99m s 1.62
(©time  =34.99x3600 =GRS vl
1000 x 5.831

=21.6 seconds

(b) aneniative { 1) Distancs T
Skm 60 % 4o osee,
5.03km -7
60 x 50~ 1030 =108=Z18




SOLUTION TERNATIVE METHOB
— . :
5.25.»0.7202
0.042936232_ 7Y M1
T3424
. M1
16717
34.33 - 1.5357 Mi
T6717 ¥
1.8640
=73.11 Al
2. 92x400,000x100 M1
100 115
=Sh. 320000 Vv Al
3. a=2, d=4 . oMt
S=n{2x2x(n-1)4)=800
nt+(@n-1)4)=1600 v
4n = 1600 -
112 * 406 i e PR SEE "
n=10 v Al
{4, Distage=72+78=150m v M1
| Speed: 108 +72=180km/h v r
Time = 50 x 60 x 60 ' Ml
80x 1000 v
’ 1
=3 seg v 2
5. 2log ,5-log, 16+2log;, 40.
v :
Log {2 5x40: 40)=1og 10000 #
4 : f
=4 e
16 BoXLF T5KL +Bxdt 663 —~ , | -
10 T M1
N2+Y5+192+ 198 = v
10 5
v 5 -— . v




| SOLUTION

| ALTERNATIVE METHOD

it ax+3y=18
5x-2y=11...

| (45 312)@\ 1 ‘
2G0T
SR AS

Q)

- 12 H

8. ( +x)5

l (b}x~-0 02

1.4 5 (-0.02) + 10 (-0.02)

=1+-0.1+0.04
__=0;'904‘

PR

=1+ 5%+ 10x2 + 103 + 554 + x°

o,

9. =
aﬁg—_fa

ab et &
b-d

i az_bz_azd-_-bz &

Pp-d=a’d

e s e




SOLUTION T

LTERNATIVE METHOD

et e

E

0.7 x 450 + 0.9x or 0.75 (450 + x)

2.
3-7  3+7
=+ 2m6+2‘ﬁ

I_-__9-37+§i'7::l7
=47 =
R

; Bl
# 0.7x450+0.9x=0.75 (450 +%x) Ml
0.9x - 0.75x =450 (0.75 - 0.7) Ml
0.15x=0.05x 450
x=0.05x 450,
0.15
=150 Al
H13. ly=3x"—8x+2
'3
v - dxT +2x+e M1
At:=0 y=22=0-0+0+C M1
C=.
D y=x-4x2+2x+2 Al
14. EwosoKsh=284.15x500 M1
=420 750
Balance n Ksh = 420750 - 289850 M1
= 130900
Balance in Japn yen ;
=130:00 x 100 M1
a5
= 200,000 Al
15. Yex
Y<-x+4
e JERINHFZL S -r I (T T, =
16.
- 2 = 2623 Ml




Y amrm

SOLUTION
SECTIONTL - Y g
7. A&Binlbr=1__
21,
5 Bl :
b) Part done in 1 hr 10 min
m2x7= 1.
5 6 15 M1
Remaining=1-7_=8._
15 15 M1
| At
(c) 1hr Adoes8x1=2_
15 4 15
Time taken by A=15 =7/, hr i
Work done by Bin 1 hr
=22 =4
5 15 15 M1l
8 » F]
TxmetakenbyB=151=3’l‘h: ' Al
: 2 .
8. Q1=395+15-10x10 Mi
12
=43.67 Al
Q3=359.5+45240%10 M1
17 ' '
=62.44 Al
Interquartile range '
= 62.44 - 43.67
=18.77 Bl
b)Letxbeno.ofpeopleinclassSO—59
with ages 54.3 ;
495+x_x10=545 Ml
18 o b
x=9 o
Percentage =22 +9x 100 b
: 60 "' E ‘L i
‘ ; Y
= 516T% (1%%) 1 Al -



20. () 1 (—4 3} 7-/ e
A= 3 -2 Bl
(1) b 200x + 300y = 850000 v BI o !
o0x + 120y = 360,000 v ‘ i
. Bl
ii) 2% + 3y =8500
3x +4y = 12,000
=] b 3 (ssoog |
v
y (3 2| | 1200 | -
x =2000 andy = 1500 v
Discount on rice
2 x 1.500x360 =10800 7
100 Al /
o5 discount on sugar M-
13300- 10800 x 100 ¥ al ™ ‘
225 % 2000
=5% v
21 P Q R
2 4 5 6 4 v
o0 21141 1 05
=(A B C
6 8 6 Ve
201
’ -
¢) - Centre (-3.2) angle of rotation 270° or

V:j(6t+4)dt=3tz+4t+c >

Ere )
‘ At 1=0,5=3x0 +4x%x0+c
C=5 N
V=3t ateS v
S > S e _ [
att?S'.V=3x32+4x3+5 - - -
= 4dm/s
i1) v
disrance fromt=2tot=4
= 54(3t2+41+5)dt

| /



+20 +5t ’}‘ N -
o Ml
L P2 (4rsxH-@F2x 245X o
o ’ Mi
= 116-26 o
=90
. ” Al
23 {a).
p=KQ¥ R
when Q= 5, and R=9, p=20
N
(52=20 = K=2033 =60 or 24 ,
9 .25 25 LY
. whaQ=7andR=25
| M1
P=4x7 =23.52 v
V25
®) ™ v Al
") QQandR =0.64R '
=X
N
Imyezse
Ml
o, facrease %X} ./
. M1
=80% s 2
74a) (D) e e
=g 7
147 =12.12 Bl
i), YL=1147 - n?
= 6.856 #
fving angle & ’ Al
b) Identifying angic =
tan © = 6.836 .
Bl | o o |
=0.9794 .
(.9804) Mi
@ =4424" ,
c). lu.!l"ﬁ 7 v
6
=0 427E , i
(=20 5g (236 Y i




