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

K.C.S.E 2003 MA I RE VA LI S 1 AL L e N I ===

SOLUTION MARKS | ALTERNATIVE METHOD
1.1x4=2
299
2x9=9
5§52 3 '
9 -1l orl8-11=7 Ml Simplification of numerator
5 1o ~10 10 towards 7
10
1x3 =1 M1, Simplification of demonimator
% 8 16 toward 1 or3_
16 43
7 :1 =1x16
10 16 10
=11 1 Al Accept 11.2
3 marks .
2. -{‘a+ a- 1}} ‘(+1 Ml Factorisation or expansion
a2+ 2a+1 ) [az 2a+ 1b;ﬁz‘?(2a) Ml Simplified product or sum
b qbz} 4a , 4a, 41la
b b b
=4a Al
b 3 marks
3.T=x2(+d or T’=c+d Ml Removal of the root sign
x2
2=T2. Mt Making c2 the subject
x2
=4 T2 - Al Award Al ifno
x? 3 marks
4, Value at end of 2nd year
21600 x 75 x 80 Ml Logs used sh. 9365 partial tables
100 100 partial logs 9363, 9364, 9360
Value at end of 4th year
21600 x 75 x &QX(_§§ M1 Alternative
100 1001 . End of
=9369.60 Al 1st year 21600 x 75 = 16200
100 ‘
2nd year 16200 x 80 = 12920
100
3rd year 12960 x 85 = 11016
100
3Imarks | 4thyear 11016 x 85 = 9363.60
" 77 100

) M




SOLUTION MARKS

Bl

< AOC = 1000, radii, base <s, < sum of a triangle

ALTERNATIVE METHOD |

OABC Kite

<BOC =5(°-Bl1
<OBC=65
- <ABC =25°-B1l
See 1000 - Bl

See 500 - Bl
See 250 - Bl

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

p= -1 :
' 3 orp=-i+3j-k Al
'1 o~ ol Laard r~

‘pH (D2 + G2+ (12

<27 : S| M1
=5.196 B
t03sf=520 | 4rmvcks
*.
.
e s s QANA - iA"

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

Revision K Matns 1995-200




SOLUTION

MARKS| ALTERNATIVE METHOD

|3tan2x-4tanx -4 =0
Lettanx =y
3y2-4y-4=0
Gy +2)(y-2=0
y=-2ory=2

3

x = 146.30°, 14631, 146.32°
X = 63.43°

tanx = -
tanx =2

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

4+8

6 ‘
20R-2-Al
, 3
Bl 146° 18 or 146°, 19
Bl 63° 26’

4 marks

IConstruction marks must be seen

Bi BC=8cmand<BCA=30
thro construction

Bl | <ABC=105"through

- construction and triangle
Bl completed

AP constructed
(AP=55+0.1 ¢m)
Area=1x8%x355

' 2 .
=22cem?(21.6224)

A=22+04
‘ 21.6<A <224
4 marks

.Ratio4:2:1
a)P (A wins) =44
b) P(either B or C wins)

*4,
-

=

=3
7

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

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

3 marks

3‘/2)( =1 x=

~ft2

P(A)=4

Ll
PBorC)=x+Yx
7 1 &
= 2 G
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SOLUTION

* L

MARKS | ALTERNATIVE METHOD
10. AreaA face =/, x 6 x 6 x Sin 60° M1
=18x0.866
=15.59 ,
Total surface area .
=(2x15.59)+(3x6x 10) Ml
- =31.18 + 180
=211.18cm? Al
. 3 marks
11.4x+ 2(1x)-—"—"21 o M1
2
Tx=21
x=3 widthis3cm Al
2 marks
Pl 50m A™S
Required angle is the supplement of <PBA or
angle marked on diagram - Mi 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° 12)
Tan 0 =-50=0.8333 - ' .
- &0 - o
-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 Ml
=3.142(5.5% - 4.5) 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 =1x+y+9
2y-Tx=-8 .. ....(1
=x+1.. (i) Y | aofoss - omwn comectly
2Ax+1)-Tx=8
X =7 =3 .
~ Thepumber:™ " %ﬂﬁl_







_ SOLUTION MARKS | ALTERNATIVE METHOD
- _ . . sl |
' B
80m
OB? = 70 + 807 - 2 x 70 x 80 Cos 1200 | M1
o = 11300 + 5600
= 16900
OB = |16900 = 130m Al
b)
T
200
0 130m B
Tan 20° = QIL
‘ 130 =
BT =130 tan 200 Mi
=130 x 0.3640
=47.32 Al
‘ 4 marks
16. V=3t _t+4
st -1+ aydr M1
—it’ 12 - -uxTL
(25 25+2o) (1-1*4) M1
=256-9
£
=256 "
p) Al
, S=128m 5 mats 7

-223 -
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SOLUTION ; * ALTERNATIVE METHOD
: - :
é |
; 17. a) Volume of milk | .
: 3(1.7mx1.4mx2.2m) M1
4 f __
=3.927 m? Al |Logsused3.926
b)i) Volume ofeach
1x1x16x16sin600x13.6 M1 | Orequivalent for base area
3 2 "
=1x1x256x0.866x 13.6 - Ml ,
3 2 i, ,
=502.5 cm? Al |Accept 502.4,502.7 log used
in 2 sf=500 cm’ Bl  |50.75 Heroes formuia used
ify Number of full packets ' . : 3
3.927x 10°x 25=7814x 25 M1 | Longmultiplication and division|
502.5 using 3.926 give Sh. 195300 |.
=Sh. 195 350 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 1.0 20 30 40 50 60| Bl fit can be implied
1.9 29 - 39 49 59 69
f 6 14 10 7 2 1
of 6 20 30 37 39 40
Lower quartile=1.95+1x4_ M1
' 14
2.236=(2.24)
Upgper quartile-  75+1x10 M1 v
— g i
. =383 |
Interquaz:. 1.95-2.246=1.714 Al i
R S = 1.714






SOLUTION . MARKS ALTERNATIVE METHOD

b x f dxa © & : |
145 6 2 -12 24 Ml | fd-column andsum
245 14 -1 -14 14 ‘ '
345 10 0 0 0
445 7 1 7 7 _
545 2 2 4 8 Ml | Yfd column and sum
645 1 3 3 9 . e, & ° .
12 62
sd=|§g-;g)2 . Ml
40 \ 40
{155 - 0.09
=1.55-0.09
=J1.46
=1.208 Al _
19.a) Area=120x7x7x22= 511 cm2 M1, Al Accept = 3.142
360 7 3 Accept 51.33 cm2,
b)Y, AD =7 sin 60° M1 51.34 cn? iflog used
=73 = 6.062
2 §
AB=14-2x7 Cos 60° Ml
=14-2x7x0.5
. R
Area of trapezium XABY = 1(7+14) x 6.062 M1l
2
= 63.65cm? Al Accpt 63.66, 63.63 tangent
c) Area of shaded region Ml of 60°
=2@3.65-.511)
H 3'
= 127.30 - 102.67 o Al
=24.63cm? 8 marky
20. o Y=X2HS
a) i) //
A1
e dl
5 /I R
144 HERIEE N
SIRIRIRERE
I BERERERR
f 1l
ot pr
PEr e e
LEr 41 1 3¢ 1 "
ofg g ey’ .
, S e - N ™ | /
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. publishers.

3 s;OLt,rlfgi)‘?{ | oher madERa r{mu(s LTERNATIVE METHOD| .
x© 025 075 125 175 2257275 W i
yi 5. 0625 - 5.5625'. ,6.5625 ,8.0625 10.0625 12.5625| = B2. | Accept 4 significant
v S Sy "69! lu 8'/15 10'/“ 12%; - - fignees

=~ Vs (50625+55625+65625+80625+100625 ‘M1
+ 12 5625) @ B
—1/2‘(47.875);
=239375 i ‘
=23.94 ‘ ' Al Accept23 ¥/,
a)ii)Exactarea ; '
(x+5)dx = _)_c3.+5x13 Ml
i 3 3 "
=9+15
=24 Al |
b) % error =24 - 23.94 x 100 M1| 24-235%,x100
24 s -7 R
=0.06x 100
24 : =0.26%"
=0.25%
i3,
- Bl
A)OR=r1-%/,p B1
: PS=2r-p
-b) OK=’Izp+m(r-3/2p) M1
OK=p+n(2r-p) Ml
3,+m(r-,p) = p+np+2nr = Mi
3/p 3 mp+mr=p- np+2nr
3/ 3/m)p+mr (1-n)p+2nr
2n m. w () - - Mit
RN, m‘l v W@
l/ ' - ,

n—‘/ : J

¢) PIC:KS=1:.E 5% & 4 o s
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SOLUTION

MARKS

22,

a) X -4 -3-2 -1
2x* 32 188 2
4x-3 19 15-11 -7
y 13 3.3 -5

0
0

<3

-3

LI e B

13
13

B2 Fo;all entries

Bl for 7 entries

LT . o
REAHETN 3 TS %
¥ o .

et

} V3 TX 0 % W B - gy
ﬁ'i'im«' 5 % : i
N T 3 5 -
+ =t 2 0
AW s HEM Y A = 3
s Ll de T g
e | WY 18 TR
A ;r L% W i el
w3 4 L ¥ I
W e s N
B8 I 50 O I 1 R R O N 0 A B 2 . O 71D
) A7l 1Y M TR Al 3
ol Bl L) b
py & T RIT 4 F kBRI
- SN e
- &L it
et

b St
AL AL ANANELIETN ar X3 7
g T . ¥ Y 13 Hb+
4 o L. ey Z
S8 ‘lw =
55 k2 -
X rrebemice
EXIN ¥ o7 B -
m " 5 .
T 14 MR EH KB ONE =i 1A )
dad @ T 4
T A M T3 i o -
mm 5 X1 " e -
% PR Bt Hdtedat st e
K o \. " b R i 1.5 ;
Jx - Sretriieiety e CMEED -
" ,
b > T
O
B =
= N —
0 2 R
. 3
LM n = 3
e { =
Lo & 55 . e Lt e T
3 - T~ L R o
3 il B il T .
5 £1 4
P2

b) P1 for linear scale and plotting C1
B1 for both roots correct

¢) Bl equationy=3x +2
L1 line drawn

Bl roots

y=3x+2

=1 iy

8 marks




-t

SOLBTI-ON R MARKS | %}~
23. a) Interest periods 1§ - ‘ .
32x4=6" Lo . i
A=450000(1 +6 )
100 .
=450 000 x 1.06°
=450 000 x 1.419 M1
=Sh. 638 550 Al
b)1500x280x3 © Ml
=Sh'1260000 = Al
c)Newvalue -4
450000 (1-16) .-
S ) B _
=450 000 (0.84) M1
=450 000 (0.5927)
=Sh 266 715
Total profit _
(1 260 000 + 266715) - 638 300 M1
_=Sh888415 At
S 8 marks|
'| 24. a) Differenceintime=3h
=3 x 15° or 45° Bi
Longitude of B e o I
=60E ' [ ¥ R=6371 Bl
I .
, : | S | M1
| b)i)distance travelled: . ' " o
=850x31/2km s ey ) Ml
=2975 km | M1
arc AB = 2975 M1
© :45x3.142x2r=2975 Al
360
r=2975x 360
$5x3.182x2
= 3788, (7.9)
(i) 6371 Cos® =377
s - 3HR 5
= 6371 =0.594 ‘
: “3.51° sl
_Latitde. * oW wwinsis 33.51°N , R B
: - — ceistentbi Jau, 540073008










