K.C.S.E 2003 MATHEMATICS PAPER 121/1 MARKING SCHEME

K.CS.E 2003 MATHEMAIIC S IAT R 18t 8 ARy o=

SOLUTION MARKS | ALTERNATIVE METHOD
1.1x4=2
299
2x9=8
52 8 '
9 -1l orl8-11=7 Ml Simplification of numerator
5 10 ~10 10 towards 7.
10
1x3 =1 Ml1. Simplification of demonimator
3 §- 16 towardlor}_
16 48
7 :1 =71x16
10 16 10
=111 Al Accept 11.2
5 . 3marks_ .
2. -{(a +_%Lg - l)} ‘(é-{- I‘+E| - 1_‘_]} Ml Factorisation or expansion
CYAN’Y 57 L b
[a2 +2a+1 ) [az -2a+ %ig}(u) M1 Simplified product or sum
b B ) b 4a , 4a, 41la
b b b
=4a Al
b 3 marks
3.T=x2(@+d) or TP=+d Ml Removal of the root sign
x2
g Toaidd Mi Making c2 the subject
. X2
c=4 I3 - Al Award Al ifno
x? 3 marks
4, Value atend of 2nd year ‘
21600x 75 x 80 M1 Logs used sh. 9365 partial tables
100 100 partial logs 9363, 9364, 9360
Value at end of 4th year ‘
21600 x 75 x &Qx(_!}_ﬁ 2 Ml Alternative
100 1001100 . End of
=9369.60 Al Ist year 21600 x 75 = 16200
100
2nd year 16200 x 80 = 12920
100
3rd year 12960 x 85 = 11016
160
3 marks

4th year 11016 x 85 = 9363.60
/’ 100




SOLUTION ; MARKS

Bl

R
< AOC = 1000, radii, base <s, < sum of atriangle

ALTERNATIVE METHOD

0ABCKite
<BOC=50"-B1
<QOBC = 65°

- <ABC=25°-Bl
See 1000 - Bl

See 500 - Bl
See 250 - Bl

Using ABCD - <O - 500 -Bl
<ABC = 1300 - Bl

p=["! h

' 5 orp=-i+3j-k Al
[pl={ ez + G2

27 C | M1
=5.196

t03sf=520 | 4rmcks

Reflex <AQC=2600 <DAC -250 - Bl
<ABC = 1300 < at centre, <at O
+<BAC=1800-1300 (accept other methods and
¥ C 2 even angles marked in the
=25° diagram)
6. P= 2 -3 -
3l 43
2 -1
=4 6 -10
3] +14 6
E 1 4 M1 After simplification for substitution
and removal of scalar




SOLUTION

 ALTERNATIVE METHOD

|3tan2x-4tanx-4=0
Lettanx =y
Iy2-4y-4=0

Gy (y-2=0
y=-20ry=2

J

tan x = -
tanx =2

= 146.30°, 146.31, 146.32°
X = 63.43°

if (3 tanx +2) (tanx -2) =0 - M1
=tanx 4+ 16+48 Ml
: 6

4x8
6
20R-2-Al
r - 3
B1 146° 18 or 146°, 19’
Bl 63° 26’

It

4 marks

IConstruction marks must be seen

Bt .BC=8cmand <BCA=30
e thro construction
Bi <ABC = 105° through
- | construction and triangle
Bi completed

AP constructed

(AP=353.5+0.1 cm)

Area=1x8%35

! 5 y

=2 em?{21.622.4)
A=22+04

. 216 <A <224
4 marks

Ratio 4:2:1
a) P (A wins} =44
b) P(either B or C wins)

+1
7

~ o

=3
Z

Bl P@B)=x
P(A)=2x
BI P(C)=1/2x

P(C)=x
. P(B)=2x
P(A) = 4x
Bl

3 marks

Bix=1 A=

~3ft2

P(A)=4
Z
PBorC)=x+"Yx




SOLUTION

MARKS | ALTERNATIVE METHOD
10. AreaA face =/, x 6 x 6 x Sin 60° Ml
=18x0.866
=15.59 :
Total surface area .
=(2x15.59)+(3x 6x 10) Ml
- =31.18+180 .
=211.18 cm? Al
: 3 marks
11.4x + Z(lx)='=‘21 M1
2
Tx=21 _
x=3 widthis3 cm Al
2 marks
Pl 50m A
Regquired angle is the supplement of <PBA or
angle marked on diagram - M1 or equivalent identification
Tan =350 =0.8333 \ Sin® =50
60 781
=39.8° (39° 48") Ml Cos 6 =60
180 - 39.8° 78.1
Obtuse = 140.2° (140° 121)
" Tan0=-50=0.8333 - ' ‘
- &0 ; S
-180 - 39.2°=140.2 3 marks
13.Ext.d=1lcmorr =5.5.cm M1 Follow through logs 18860 cm’*
Int.d=9cm orr,=4.5cm
Volume = (r,? - 1,7) x 600 cm M1
=3.142(5.5% - 4.59) x 600 cm Al
= 18852 : 3 marks
14.2) 10x +y Bi ,
b)3(x+y)+8=10x+y M1 Forming both equations
10y+x =1s+y+9
2y-7x=-8 . ... ..(0) ;
=x+1... {ii) Y | aofers snown comrectly
Ax+1)-Tx=5 '
b Al
1

| Thepumber:- 7




_ SOLUTION " ' ALTERNATIVE METHOD
15. v ke ||
: B
80m
OB? =707+ 80? - 2 x 70 x 80 Cos 1200 | M1
o =11300 + 5600
= 16900
OB = 116900 = 130m Al
b)
T
200
0 130m B
Tan 2(° = ET_
‘ 130 =
BT =130 tan 200 M
=130 x 0.3640
=47.32 Al
' 4 marks
16.V=3¢,1+4
§= f(stz t+4)dt Ml
—1t’ -1 - -L-Alf
(25 25+2o) (1-“4) M1
=256-9
7 3
=256
p) Al
,  S=128m 3 marks rd




SOLUTION

' ALTERNATIVE METHOD

+17.) Volume of milk ;

Ml

3(1.7mx 14mx22m)
4 f ,_ '
=3.927 m? ; Al |Logsused3.926
b)i) Volumeofeach
1x1x16x16sin600ox13.6 M1 | Orequivalent forbase area
3 2 ' |
=1x1x256x0.866:x 13.6 Ml
3 2 » .
=502.5 cm? Al | Accept 502.4,502.7 log used
in2 sf= 500 cm® Bi1 50,75 Heroes formuia used
if) Number of fuil packets . L
3.927x 10°x25=7814x 25 M1 | Longmultiplicationand division|
502.5 using 3.926 give Sh. 195300 |.
= Sh. 195 350 1 Al
1.7814 x 25 = 195350 - 3.927 x 10°
502.5
2. 195350 = 7814 x 25 -3.926 log used
3.195272 = 7811 x 15 - altitude correctly or
heroes formula (13.86)
4. 195400 = 7816 x25 - when 502.4 is used Logs used sung 3.926 gives
5.195225 - Using 13.86 or heroes formula 3.926 Sh. 195 350
(7809 x 25) Accept sh. 195, 400, 195,
6.195300=3.926 x 10°=7812x 25 275 Heroes formula used
- 5025 8 marks .
18.2) _ .
X 10 20 30 40 50 60| Bl |fitcanbeimplied
19 29 39 49 59 69
B 6 4 10 7 2 i
of 6 20 30 37 39 40
Lower quartile=1.95+1x4_ Ml
14
2.236=(2.24)
Upgerquartila-  75+1x10 Ml e
i | e e 5
-, E3EE g
Interquar.. .95-2.246=1.714 Al i

=1.714




SOLUTION ‘MARKS ALTERNAYIVE METHOD
b) x - f dx-a & f ‘ :
© 145 6 -2 -12 24 Ml | Yfd-columnandsum
245 14 -1 -14 14 o :
345 10 0 0 0
445 7 1 7 7 ‘ :
545 2 2 4 8 M1 | Y fd? column and sum
645 1 3 3 9 ] .
‘ =12 62 .
sd= Ig_g . ;_1_;)2 Ml
40 \ 40
[135-0.05
=1.55-0.09
=[1.46
=1.208 Al
- 8 marky
19.8) Area=120x7x7x22=51] cm2 Mi, Al ~ Accept = 3.142
-360 7 3 Accept51.33cm2,
b)Y/, AD =7 sin 60° M1 ‘ 51.34 cm? iflog used
=7 = 6.062
2 &
AB =14 -2x7 Cos 60° 1 M
=14-2x7x05
i, | :
Area of trapezium XABY = 1(7+14) x 6.062 Mi
2
= 63.65cm? Al Accpt 63.66, 63.63 tangent

c) Area of shaded region Ml of 60°

= 2@3.65 51_15 )

=127.30 - 102.67 Al
=24.63em* " 8marky
20. ~ Y=X2+S
a) i) i /

o e e | ——

s s o ot m— o g

w

2:75 _—_"_—‘_""’"X\

1. 75 ——————

1.25

h
225 '“'——""'""""'—"\

< :
BE————+
10.75




x 0 025 075 125 175 2257275 | e e
y: 5.0625.55625. 16.5625 ,8.0625 10.0625 12.5625| . B2.. | Accept 4 significant
L M 9, 69‘!1‘ 8’/16 10'/ g Vo : - - figmes ¢
=y (50625+55625+65625+80625+100625 ‘Ml
=1/2(47. 875)
=239375 - £, :
=23.94 ; : - Al Accept 23/,
a)ii)Exactarea ; ‘
(x+5) dx = x3+5xi Mt
0 3 3 ; 0
=9+15
'“‘24 Al]
b) % error = 24 - 23.94 x 100 M1| 24-235%/,x100
24 ' 24 2"
=0.06x 100
24 =(.26%"
=0.25%
| 8
a1
Bl
A)OR=1-%,p Bl
5, PS=2r-p :
-b) OK=*p+m(r-3/2p) Ml
- OK=p+n{2r-p) MIl
¥,+m(-’ p)=p+mnp+ 2nr 2 Mi
3/p 3, mp +mr=p-np+20r :
3,’ ’/m)p+m1- 1- n)p+2m‘
2n m. (1) . - MY
3&_ Ymelon. @ ;
l,l 1 i
! n—‘/ = 3
c) PK KS= 1 .:i_




SOLUTION MARKS
22,
a) X -4 -3-2 -1 0 i 2 B2  Forallentries
22 32 188 2 0 2 8. ,
-3 19 15-11 -7 3001 13 B1 for 7 entries
y 13 3 -3 -5 -3 3 13
B
—:h}, = ‘ I I
e e T
’f : =
ey - : F " 1 z : - : T
.‘ - ' “~ it an i La. l’ > o N ;n.‘.. y=3x+z
i :- o'y I g 1Y
e :
: ".‘ 4 = RH A ek VR L LEL ] e 1
.. )z ’ ‘ ,_' -r"f L £ .ll
S : N AT T WA R )
iﬁ’: = el “'d?':“'!"- \:.‘ R Y Y oy
SEeesdann e S m e i S

b} P1 for linear scale and plotting C1
B1 for both roots correct
¢) Bl equationy =3x+2
L1 line drawn
B1 roots

8 marks




. Latibwde - * Lo oo wWnsis 53}.5]"1&’

SOLﬂiiOE i MARKS] =+ 7
23.a) Intcrestpenods
32x4=6"
A #450 000 (1+6 ) '
100 .
" =450 000 x 1.06°
= 450 000 x 1.419 M1
= Sh, 638 550 ' Al
b) 1500x280x3 ; Ml
= Sh 1260 000 Al
c)Newvalue g,
450000 (1-46) -
j 100 .
=450 000 (0.84) Ml
= 450 000 (0.5927)
=8h 266 715
Total profit
(1 260 000 + 266715) - 638 300 M1
N S_h 888 415 At
1 24, a)Dlﬂ'emncemume 3h :
=3 x 15° or 45° Bi
Longitude of B
= |5° + 45¢
=60E - Bl
] M1
i b) i) distance travelled. .
=850x 31/2km M1
=2975km M1
arc AB = 2975 M1
2 45x3.142x2r=2975 Al
360
r=2975x360
45x3.142x2
= 3788, (7,9)
(i) 6371 Cos® =377
Qe - SRR : ;
= &371=0.594 '
"3.51° §3




- 12172 MATHEMATICS PAPER 1L KCSE 2003 - - 4l

04565 L 1 6689 =3.0394 AN Apsopigiddioes My
l'l]
3/0.0924 » 29657 16552 " | Attempt to divide by 3 &
sm :
2422310 4 33842 AETIE T
2422 X 16° e ;
0.423 X 10° 2422° .
2 il 87 ;
Selling price = ;—66!800 M, t
=696 ;
1
Cost price = 109, 606 A
: 120 3
| = 580
3 l&) Mode= 1t B, aceept 12 20
_ 0x5+1x6+2x4+3x3+4x1+5x] or12
b). Mean = = M,
= 1.6 Ay
3 marks
4 : ~4-8 M, Y =2x+C
S e 36 4=-23)+C  substitute
s C=10 |
through (3,40 o
el M,
=-2
x-3 “
_ y2xH0 3 marks |
5 ILog (6x-2)-log 10~ log (x-3) M, for single logs on both s
for dropping 1
. ( 6x— 2] Jog(x - 3) . or dropping logs correctly
L 10 1
E-——% x-3 Ay
10
6x-2=10x-30 3 marks
x=7
6 a) 72 kmh= 72x1000m let length of train & bridge
60x 605 B, be x ;
= 20m/s x =20=15 =300
_|b) letlbelengthoftrain . . . My 1=300-80
1+80 _
=15 \ -~
20
1=300-80 - A
=370m 3 marks




7 B,
for 1 mediator
for 2nd mediator
and centre labelled
B; :
or equivalent
.BI
3marks'
2 M; derrvative squated to Zet0
x=4 M, atleaétltermcorrectly :
y= 6+2(JL) 4(-1)2 differential
Ay
tuming point (4, [) |3 marks
9 I18.A = {4n? }+ e 75 M; *  [S.A. of sphere MRE -5
' R=4331
V=1083"
s =—?’-‘-—25 :
‘ 7;'2 Al
| ‘ i T e
s b Accept 250, 03 330
V=—-(—-nx5’] d 3
213
- =081
881n 4 |
10 1 . 1
e ak B . 1
A J§=>w/5a 1 4 B, Ji:a‘/;
V5 -6y =23 - 6,313 o et
s 2[.1_]_6( l)b M, [238)-6Ga)b
7 a,;, \4,/ =5a-18zb
_2_6 =6a(1-3b)
- - Ay
2 :”a 2(1--'317:) 3 marks
H @) B-xf =2 -6.2°x+15.2* 5" - coefficient and_correct
powers of x
202°% +15.2%x* 6.2x" + x* M,
=64— 192x+240x ~160x*
+60x* -12x% = Al
(+51.993 =2~ *1(); - M,
=0 3200 +24o(9 Bt Al §
. B 9’7 +O r’m' E
e e ——— T L B (T P R I




12 [x+y < 440 By
B,
y 2120° 1B,
x> 150 3 marks
13 |Work done by 4 =31x{ M;
%x% =
Remainino waork = 1...(1; - 3{1
q ! "‘l
Time taken by B= — =+ - =8 |
g'g = |
5,98 A
) 1
Lo 13% r2- 3 marks
14 AW M=1083
i i 253:“0000 M; or equivaient
= 46000 ]
s or equivaiom
Atieno’s extra = — x 46000 A
23 3 : -
= 4000 g
15 A=250, r=2, n=.!fz§+1=9 B, for a, r and n correct
Te=250x2° M, allowfor Tg M,
=250 x 256 s TN My
= 64000 3 marks :
. For 250 seen, evidence of :
B; doubling and nine terms.
Days | 0} 2] 4] 6! 8 110]12 [14 16
T 1My For coasistent doubling for
insects 250 | 500 ] 000 {2000 |4000 | 8000 |16000 32000} 4000 | |A, 64000
16 |Sat+ t = S=kt + pyt
14 =4k + p/4 ‘ _
27 =9k + py9 M, for 1 equation
42 =12k + 6p
54 = 18k + 6p M,
~-12 = -6k Ay attempt to solve
k=2&p=3 B; simultaneous equations
§=2t+ 3I 4 marks
17 {x+ y=19 B
—-x+3y=9 1 3
(® mverse=—-— ) E;
1
o NI
16\t o M,
X k A;
(0 1 ) 16(64)
x=3andy=4
11-3F +{-2-4) M,
o VO +E29 M
=464 +36 . A ,
"l =10cm 8 marks /




E Cost of 1™ brand per Kg
) | 5x140+3x160 M,
8
=147.50 M;
180--147.50
0% profit — o tm . x100% ;
& 147.50 Al
= 22.03%
N TP S s 2
(i XKY=5:3>x=%y
Yi=25= L=y
XY:Z=3Y:Y:3Y M,
= 10:6:15 A
. 10%140+6x160+15x256
) Cusiikg —
=sh. 200
New price = g‘:’x 200 ' 1:11
At A
=sh, 260
19 1 cm rep 40km
B,
B,
B
B
B
N R
35 | |
M,
496
T' s LR
e = 853 x40
= *31hr ;
P i —_ Ay
'8 m:




B e 1 Lo““s r’Ar
R f-L

f - ~

. B %,
- Xa' . \0\2'
\ A
p_%

. =
t ;\‘ 33
" ' \"\\‘. I‘;]
L
P
5) Y L W

26 | B e By T exray S8
v A S g 1 : :
1 hEE4s T N WAL
=N g : B accept if x = § given
R LT EIEN e 34y <120 deawm
,"‘. ? '. - _ f . ,& e S
‘./.’ 91+3-3--—}89- e T4 )
JC'é.:r-—_‘—-*/ -\’ . ' -
) L A \" - Ry 1 2ar « 120 Awovursn
! " / \’ . fr_," l_"'. U;: -'J-J‘:': FY LELARS VY AL
i ls A& N mt tt—-d.ots,u-fuu.w ol Stiad
Gofiaigadl N
I v =200 L: :
; _/’;QE ST “gf' X2 8and y > drawn
LT L (T TECE] :‘ DU 2729 M;
g / - \F 3:{_ ] & shade
",f- - N “‘_’5\("'"‘“*" Ay ' . .
o - o\Q ; 8 marks | accept if x = 8 drawn
- 2o 20 Fo
2L —9-51—=3x2—3=0
gl', .
My - 1i=i
x~1x+1}=0
x=lLy=0&x=-1y
Coordinates are (1, Oj& (-1 4)
dy
or(1,0) x<1,— is —
Jor(1,0) x <1,
x>1,2is+
=;>(1, O) is amin imum
dy
or{-14}x<-1,—is+
for(-14)s <1, %
x>-1',iv— is—
= (=1, 4)is 2 max imum
22 a perpendicular to PQ

drawn

 |a parallel line 3cm above

PQ drawn

perpendicular to PQ drawn|
atL

R identified

Locating centre 0,

- |Major arc RPL drawn

Locating centre 0,

Major arc RQL drawn
apply OW-1 if

complete citcles drawn.




S cos:xw_...- =

9T
o= 6% 52
= (61.87")

x 1V} fin] 1V | Lao JLv R g
Cosx® | 0.87 { 0.97 | 0.97 S
Sin (x+30)" | 097 026 |-26 P,
Py
& ’ i T C,
1 3 o -.- B,
Db. PRET 4‘§ oo 75 G0 165 139 )ér ba\leer j?-"'—iii_
S \\ /3, sm(;Q\A
Loud— e 5
|' (C\ prhnrrl S |$0
Lo B o A iy . et~ g
" . @LJ&#:&;GI:I&Q- - .
= [ e i e PR R S TP £ marks
24 : /VM .
} ' /7 1 .
: ./. / 4
yaa
// Ja
/ g B
VAl
, B .
k———ltm
(&) nu_,wuuu of VF ou piane FQRS-FO
& or- Lye+12
%J400=10cm My
(b)<betweenVI;andPQRS <VPO ‘
10
CosQ=——
Q= 13
~ =0.5556 Q=56"15
o (56.25%)
(c)<betwechQRandPWRS <VMO=a.
v VM = Jl?* 6*
288 - 16.977




