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June 1993
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1- (a) 35-(-15) =5
(b) 35-475=-125

2= PQ = J(2-0)2 +(-]-4)?
= 2?4352
= /29 = 5385
= 5.39
3- 8 = 12 adding given equations
x = 12 =15 or 1%
8 .
4- 270 x 10° + 1.02 x 10° = 129 x 10°
using calculator 2.7 Exp 8§ + 1.02 Exp 9 = 1.29 Exp 9.
=129 x 10"
5- 1990 1991
percent 100 97
actual ? 6.505

6,305 x 100
97




June 93 .. Paper 2

6- 010 + 180 = 190°

7. 4 Swiss Francs = 4x 123 DM
= 492 DM
no. of bottles = ﬂ = 8945
0.55 =
= §
2 2.4 -
8- (a) 33x4=33x X7 _ 346
11x~ 11 |
- (27)2’3 ,/ﬁz (3)2 9
D — =} J— =| — = —_
64 Vo4 4 16
9- __
Mark x5 16 7181910
Frequency f| 2 0 10| 9 5 4 | 30
fxi 10 0 | 70 | 72 | 45 | 40 | 237
(a) 7
237
b = 79
(b) 30
] 9 .
=+l < 3
!0- = & = — = =
(a) 3 3 g




11-(a)

(b)

12-(a)

(b)

13-(a)
(b)

Junc 93

A [:l—] +3 f(\)g\
. Flzax-1 ] =11 Ix3] x
10000 _ 10 _ 2
225000 225 45

2

— x 100

45

= 4%% or 444%

255 ¢cm £d< 265 on

C=2x»r=g=d
3 x 255 = 765
3.2 x 265 = 848
765 cm < C < 848 cm

wn]—

x + 1
R
Jy = x +
3y -1 =x
x =3y -1
Fl=3x-1

-

[
e -3
—



16- (a)
(b)

17-

Junc 93 .. Paper 2

bk
v
70=_]\_
0.5
= 35
_ 3
v
28 = -?é Sov=1.25

Time = 4760§ = 155 hours = 150 30 mm
2

18h 40min + 15h 30min = 34h 10 mmn
34h 10mm - 24h = 10h 10mm
= 10 : 10 -

$ 70
p is the intersection of the line with y axis

p = 35

o
o)

additional cost per hour = 55 - 35 =

p = 35

q = 20
tan 6 = —{ 6 = 29.74°
7
< APB = 20 = 5948
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18- Verr? = 16.5

19-(a) -5 <2x +1
-6 < 2x
-3 <x
2xx+1<5
2x < 4
x <2.
{x:-3<x<2}

(b) {'3:'2s-1:0:1}

th

T '331 - : e —y—r—— T A3
20- {rectteseonnd) et by Tt .
M ] LR S A BER] 3]
: Ty
SREERD *
P S T 1
- T Tt T T T~
, : SRS LR
. n H L _l'"i 33
204 e s ae
T Lo s e -
R SN 3 R
16 I‘f;l _’f;—;i
ey S T
- "1"‘"”2_5'
b = T
T
M '-.-. et nare— am) 44 I
11 ~ H " N
T e T ' -t
Pl T
T f ! ™7
e tme 1715 1 } -
- -"
0 .60 1207 ) 240
tirna(seconds)

(a) -from graph = 16 m/s
(b) from 60 s to 120 s the graph is astraight line

acceleration =
fime 60

changeinspewd_25-7 18 2 o



21-

Junc 93 ... Paper 2

y
_ |4
V[ 4
A N _ //
3 '. /] 4
21 \f‘ :
pld '
N
0 ! 3 SN\
22- A ]
/
L |
P
D N\

() BP = 49 cm

23-(a) 4x3(x—-2y?)

C®) @) (2x+3)(x-2)




24- (a)

(b)

Junc 93 .. Paper 2

(i) 2x*-x-6=0
x+3)(x-2)=0
2x+3 =0 or x-2=0
3
X = — — or x =2
2

ﬁ}'='/zr
Q_li.='Q +P_’w-6§‘

=.hr-P-r

= lhr .- P



(a)

(b)

Nov. 1993

Paper 2
1 1
273 = — = =
23 8
32 . 273
=9+—;—=72

3x—4___7.
Ix-4=14
3x = 18
Xx = 6

142 x 10° - 15x 10 = 127x10°

, .
3 -'91 m = 322222 m

324cm = 0324 m

324cm< 3;22 m<3 -;— m

Time =

maximum time =

7

Distance

spead
Distance

Least Speea
575
= - = 50
115
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no. of sides are 7
Sum of all interior angles = (2x7-4)x90 = 900

Sum of the five equal angles = 900 - (100 + 100) = 700

0
each angle = % = 140

Angle BCD = 140°

_ I(-4)+2
(a) a1
it L
-5
(b) Ix+2 -4
x—1

3Ix+2 =4x - 4

2+4 = 4x - 3x = x

x =06
1 1 1 6+8+3 17
(@) —+-+<= =—
4 3 8 24 24
77
24 24
(b) l x 360 = 45°
8
1
(¢) T ¥ : Swimm'mg
. . .
R R L N
1/3 I e
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10

(@ € = {x:20<x<40}

9.
(b)
(c)
10-
11- (a)

(b)

p = {x:x1isa prime number}

= {2

M = {x:xisamultipleof 3} = {2
S = {x:xisasquare number} = {2
PAnS =0
MuS= {21, 24,25, 27,30, 33, 36, 39}
n(MuS)=2§
2v = hk (a + B)
2v
—=a+b
hk
2v
— - = a
hk
Ay DCB and DEA are similar
x = 1.7x + 85
8.3
5+3x = 85 XN = — =1.604

3,29, 31,37}
1,24, 27, 30, 36, 39}
5,36}

- 16



Nov. 93 .. Paper 2 11

12- (a) 4.
(b) (i) Area = 7 R - 4xr
(i) ©(R? - 419
=gR+2r)(R-271)

3
13- (a) (SJ
9

(b) = \! -2)? +(3)

2

= /13
J13=3.61
14- Distanes 1803 l F 11 | Lsgho!ﬂ )
from  1€30 : - " ]i
home 1422 L /
in 1259 L] /
matres 1602 '

H |/ [
(66N) Vi

sol LA | S
20| 7 - 7/
Home |1
: 00 0310 0% 20 08 30 0840 Tims
distance 1200.
a) Speed = — = = 2 mis
(@) >pe time 10 x 60

(b) (i1) Time = 18_—00 = 360 sec
5

360 sec = 6 min

time of departure = § - 40 ~ 6 min = &

']
s
i<
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15- () distance = J(7—11)2 +(4-1)2
- JI6+9

17-

(b CS

greatest distance =

(a) (i) < CAB -

5

5

5 +

< CDB

o

X

(i) <AED = x +y

exterior angle ofa A

<AED = (x+y)°

area A ABE

‘area A DCE

-

BE
CE

Jz

‘AABE : ADCE = 16 :

OC = 30P = 3P
OD = 40Q = 4q
(a) CD = OD

= 4q
(b) OM =

1 (C_)é’ + 6—6—)
2 (3p - 4q)

I2p + 2q

2
-t

= §

12
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o
1
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(a)

(c)
(d)

Nov. 93 ... Paper 2

x+y<30

y > 17

)y -x=28

Solution is the point marked above

x =10

y =18

10 + 18 = 28

I4

Height in ecm Number of Frequency Comulative
plants density frequency
4
5-14 4 — =04 4
10
4 - 144
8 ‘
15-19 8 - =16 12
5
145 - 19
7
20-24 7 - =14 19
3
19%: - 24Y%:
6
25-39 6 — =04 25
13
24 - 39%
(a)
Frequency [
Density ~

C g

S 3 X 3
Wr 8 e 19% 244 R gt 89

Heightof plantinem
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(b) median is No. 25:1 = 13
median = 19% + 2212 04 - 19%) = 202
19-12 E
(c)
Height in em | Mid-interval value (x) | Frequency (/) Ifx
5-14 9% 4 38
1519 17 8 136
20 - 24 22 7 154
25 -39 32 6 192
25 520
52
Mean = — = 20.8 cm



June 1994
Paper 2

(a) 280 + 50 = 330
(b) 330 — 220 = 110

*15_—(—)9 x 100 = 943 %
530
2 x 225 = §125
S
i x 225 = § 100
9
ot 1
") G)

4 3
l=4+§=l_.]_
f 2 2

2
f= =

11

1980 mcrease 1990

percent 100 140 240
actual 7 180

answer= $ 73

180 x 100 _
240

75

16
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6- 57 hours = 2 x 24 + 9
1.e. two days and 9 hours
Fri. 1630 Sat.  17.30 Sun, 17,30
712 8/2 9/2 + 9 hours
26.30
- 24
2.30 next day

Answer : Time:2.30 Day : Monday Date : 10th Feb.

Larger capacity _ (2)3
Smaller capacity 7

X (BJS
300 7
12)°
x = 300 x (—7-—] = 1511 Answer: 1510 ml

8- (a) 149.5 < 150 < 150.5  and 39.5 < 40 < 40.5
Least possible distance = 149.5 + 39.5 = 189 km
(b) 145 < 150.< 155 35 < 40 < 45
145 + 35 = 180 km

Least possible distance

9
7

fi

9- (@ (8 -35)x3
(by 8 — (5 x 3)

1l

10- é'= {x 2<x<12andx s aninteger}. A = {prime numbers}. and B = {factors of 12}
£
G=1234567891011 12}, A={2357 11} B={2 346 12}

Al={4. 6.8 10,12}



I1-

12-

13-

15-

Junc 94 ... Paper 2

(@) ) AmB = {23}

(5) n{A) = 6

p+2q =1 x-3
3p+4qg=0
-3p-06g = -3
-2q = -3

1772 27 2

(a) =%x12x12x9.5

= 456 cm’
(by =4
2x (x2 - 4y2)
2x(x + 2y) (x = 2y)
(a) 1
(b) 4x°
= K
R
6 = £
2
12
K =12 | =
R
12

b~

+

W W

(i) {2.3.4.5.6.7. 11,12}

o B o

18
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620

16- — = 197452

314
197.452 - 192

= £ 545

[7- =5 <x <€ -3 ad -1 <y <2

x = {-5,-4,-3}, y=4{-1,01,2}
(@) x+y=-3+2=-1

(b) xy=-5x-1=25

{¢) xzy = (—5)2 x 2 =50

g_' 1 2(x+1)-x

19

18- (a) =
X x+1 x(x+1)
_2x+2—x_ Xx+2
X(x+1)  x(x+1)
X+2
(b) =
x(x+1)
x+2 =20
X =-2
19- !
10
5 [ | |
8
7
6
Sp&d 5
(metres/second) 4
I~ }
3 i .
2 { i ! ' B
! | ] | =
o' 1 2 3 4 5§ 6 1 & S 10

Time {seconds)
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10-4

ay —— = 2 m/s2
(a) 3
.3 7‘7
(b) 9;‘—+4x3+—§ﬂ - 35m
- - NOT TO
SCALE

20- (a) AM = 8 sin 60
-~ or8 cos 30
AB = 2x8 cos 30
=16 cos 30
= 3.9 ¢m

120
) — x2x3142x8 = 16.8 ¢cm

360

a3
21- (a) BA = 2)( ) = (=9 -7)
0 -2

|
RS Gl I I

2. (a) OM =0Q + QM
= q + %(QP)
=q+ %(-q+P)
=q-‘%q+ %P
] P ¥ g
 NQ + QM
= Vaq+ (=g + P)
= Vg - %q T %P = #hp - %q
NM = %P - Y%gq
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23- (a) Shear in the x—_directioﬁ, scalefactor 2
X — axis invariarit

(b) Stretch-paxslie] to.the y — axis scale factor 2

24-

Amount
- owed 200

15y

100

-

| |
. L l
0 12
Time (years)

el o] a ——

(@) $ 162 %
- (b) $ 100
(c) 100 x 4 - 300 = $100
(d) C = 300
intersection with y axis
when. t =] oy = 325
325 m + 300

m = 25



7.

Nov. 1994
Paper 2

Time of arrival = 2340 4+ 730 - 5
= 2610 — 24
02 10 (next day)

" Original  reduction  sale price

$ 32

100 15 85
? : 27.20
Cost before the sale = 100x27.20  _
85 _
Sin18° = oo
280
BC = 280 xsin_ 18 = 865 m
|
(b)
2
|
AMBULANCE :
f

. (2) 13.50x3.90 = 52.92 Ryals

(b) 400 + 3.90 = $ 102.04

x+9 x—11_4(x+9)-3(x-11)
3 4 12
4x+36-3x+33 x + 69

12 12

—
_—

4 ONAJUEMA

1I5—x+x+18—-x+2=30
X =15

number of students studying

both Art and Biology = 5
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8. (a) Angle DEF = 130°
(b) Sum of interior angles = (2x6 — 4)x90 = 720
Angle BCD = 720—(2x1;0+2x120) — 110
OR Angle BCD = (180 - 130)+ (180—120) = 50+60=110

9. (a) +/250 (b) 25 (c) 29

10.(a) 2 = 0.6, - = 0.583 , 1L = 0.567
5 12 30

7.7 .3
gs 0 1205
=2 = 0597
®) 360

. . . 3
closest estimate is 0.6 i.e. 3

11. (2) 40 000 x 10% x “2_ = 800x10’ kg
; 1000
8x10 4 .
= 8x10* = 80000
,(b) 7000 x 1 hectares
12 D = Jx+3
5
D2= X+3.
25
x+3 = 25D?
x =25D%*-3
x (=] [y I[s] b
OR . . -
x [T [square | {x5 | D

A

x = (5D)® - 3 = 25D%-3

860-50 810

= = 4.5 m/s
3x60 180

13. Least speed =
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10000
50)°

= 0.08 x 1000 = 80 mL

14. Capacity of the model = Litres

15. (a) (i) angle OBD = 180 - 130 = 50°

(ii) angle OAC = -1-2—0 = 65°
(iii)angle BDC = 36&;—1—?’9 = 115°
(b) <OBD +<BDC = 50+ 115 = 165

As the sum is not equal 180°, therefore AB is not parallel to CD .

16. ()-g—ig—ﬁxéém = %}660 = 135°
(b) |
Height 0<hs<s 5<hx15 15<h<30
& width 5 15-5=10 30-15=15
Frequency 5 20 15
Frequency 2 1 20 _ 1 15 _ 1
density 5 . 10 15
A \lt\ SR L
NENNN
Frequency \ N &\l\;\\ ) |
density .\' SN 7 A 77
% /rf/ \\ N
0 15 20 25

30
Height (crm)
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17. (a)

North

Scale
Zem=1km

(b) (1) Yes.

18. (a) f(x) = 7
2(x-5) =7
3
2x-10 =3x7 =21
2x = 21+ 10 = 31

x.—.321=15.5

®) (%)
x [T [x2f T3] f0 |
L s leaf  xsl x

Y

f_l(x)=3—2x- + 5 = Ix + 10
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2(x-5
OR y= 2¥22) 3 )
3y =2x - 10
2x = 3y + 10
3y+10
x =
2
2
19. (a)
A Co | |
61— c ‘
L
pd
4 v
o
3
B(3.2) A
2 }
b T<H))
1 ;( .
a : d 3 —“;
T 1 8 9 i
- D#(0,-1) —
T( R |
(b) OD = a-b

©)lal = Js-+12 V10 = 3.16

20. (a) total surface area to be painted
= (30 +20)x 2 x 4 + 30 x 20 - 200
— 400 + 600 — 200 = 800 m”

(b) Number of Litres = % = 44 .44

44,44

5
Number of tins required = 9

Nuber of tins = = 8.89
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B |

- - - : .
L] T
: 1
1 |
1 1t
21 | AR
. =
1
o 30
400 T
1 ] T
| [
Cost . a
in 5 T S ETaR
T Ll T n v T
-~ { ' [l
30047 bt !
[ 1 i 1 [
1 L] [
] Al
1 ; 1 T
T ] [ < 3 R
[ ¥ ECRETED
T 1 A :|1:
] 1 ¥ [
(AL
200 : ; R A : T 1 R
T T T T [ =T
v ] T 1 ] T 1
[] 1 PRy [
T T T d
i : ARt N i T
i 4NV 4XE! [l IREWR T
T [ B RN I: : '.. T ¥ % i
Y AN R I AN T OO AN O L A BRI 7
lGO y | ;il /-ré':|.: 1k b [ ] L] B i
[l ] )+ 1 4] [ B [ ] H ] H ¥ H L
[ | RNENE -4 | 1) & 1 ] | [ T1a ) 4
' = “‘I y II;" : : ] ; ; : [] ¥ l‘;t
= Tl ] FE \
30 d [ [l i ' [ T P
AV L1 [ il T |l . ; o ||' I l;:
p T IR 1
e o e e e
i S Tl [ T 01 b 0 ] ||;|. ; . 1 l}..: -f:
ORE SOTEEEER 100 Pt 150 PR 200 2308 1300 P
: ; 1 T T [ Y 4+ 51 5« P [ [ [ L [1 r T 1 '
[ ] T1 Tk || LI ill [ L [ 1 ) (ERCECEL]
A g = : -- NLmoercxun'tsuscd MR ENE] B R MM
=t g TT e T T T T T . e e

(@ C = 20 nt rsechon with Cost axis

300-20 280 .
= = =14 (oradient
m 500 00 {gradient)

(b) for 100 units cost is $ 140

for 200 units cost is $ 280

then join the points with the origin as shown above.
(c) point of intersection of the two lines at 250 units.

) change in velocity 0
22. (a) acceleration = A
time ’70

(b) distance = area under the line (from t= 50 to t=60)
= % x10x20 = 100m

: . - 30+60
(c) total distance = total area of trapezium = ———— X 20 =900 m

) 2
(d) Average speed = 96% = 15 m/s
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3+93 _ | 63174 = 1632 G dp)

2.9

. (2) 12 000 000 miles per minute = 292—8—0-02 miles per sec,
o = 200 000 miles per sec.
error = 200 000 — 186 000 = 14 000 miles per sec.
: 14 000 . -
t = : 100 = 7.53 %

(b) percentage error 186 000 X %

. 300x4%x 60 = 81 000
8.1 x 10*

. interior angle = 156°
exterior angle = 180° — 156° = 24°

number of sides = %%9 = 15 sides

. 1994 increase 1995

100 5 105
? 840
Answer = M 800
105

. (a) 3 divisions out of 20 = -23—0

(b) %x40 = 30 Litres

ix40 = 6 Litres
20

Litres to be added = 30 -6 = 24 Litres
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7. (@ < ADB = —I-;ﬁ = 57°
(b) < QAC = < OBC = 90°
s < ACB = 360 — (114 +90+90) = 66°
(c) < BAC = < ADB = 57°
or < BAC = 180-66 _ 57°
8. '(a) 1 (p+q) = 1 OR = OM
2 2

) q-p = PQ

@5 0-0 = (@) =™

o] - () - 3
1 27 -

(b) (27x27)5 = 327 x3 = 3%° |

3
8

. k'S

10.(a) Squares. -

)
(c)

11. (a) 25<c <35

’ . 100 -:
(b) Maximum number = 5% = 40

100

Minimum number = IS = 28.57

Minimum number of complete revolutions = 28
| ¥i
12. (a) —-2<x<4 _ '
(b) - K lessthan - 1 or more than 3
ie. K<-1 or K>3
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13. () 31%-) - £67568  (2dp)

(b) 675.68 — 400 = £275.68
7 275.68x 1.56 = $430.06

Percentage Left =

14. (a) Prism
(b) Volume = Cross sectional area x Length
=(2x3x4) x10

60 cm’

]

15.@) a-=

) a=

= T1 =48

ot
o
[

- I%.ﬁlg-—s | [

or an = a,n - inversely proportional
2x24 =

|
i
<o
~
-t

16. V=2 + —

2
V—2K=1—1—
5

h? = 5(V -2K) or. 3V -10K

h = JS(V-2K) or  ~5V-10K
h_ [egaw] (¢3) f{sddak| | -

R
R h 5. root x3 Jsubt 2k}

o
)

h = J5(V-2K)




June 1995 ... Paper 2 31

}NOﬂh {Noﬂh
17. (2) Bearing of C from H i
= 30+50 = 80 B}
éNonh
' ,
I
Bearing of H from C | 307 |{
= 180+ 80 = 260° @ EC'
1
- H !
(b) <HBC = 1802 20 _ 650

Bearing of C from B = 360 — (180 — 30) - 65 = 145°
18. (a) AC
-3
O ) (4] = ()

© C"1=._..__1--—- 6 =5 ___.l_ 6 -5
-2x6+3x5\3 =2/} 3|3 -2

19. <ABC = 80-359 = 21°
' Using sine rule
24 AB

Sin 21° Sin 100°

AB = 6595 = 66.0 m

20.(2) < ACB = 90°
(b) () < BCF = 180 -x
(i) < ACF = 180-y
(c) 180 -x+180-y+90 = 360
180 + 180 + 90~ 360 = x + y
x+y=90
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2].

22; @ x22
(i) x+y<é6
(i) y 2 % x

23,  f(x) = +/3x+1

(a) f(33—) = 3.5
M) fx) =5

1./3x+91 =5
3x+1 =52 =25
3 =24 °
x =8 :
© —
X x3| Tl—l V
3 -1 q
2
1(x) = x31
of 'y = 43x+1 y2=3x+l
2
2
3x = y2o] =2
y X =
xz-l
iy = 2

3
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1-2-4-5+0+2+1 _
7

Average = -1

Answer: -1°C.,

Answer (a) Prism
Answer (b)) 9

3x2 —Tx+2=(3x-1)(x-2)
Answer (3x~1)(x-2)

6:5

?7:45
4'55"6=5.4 Answer 5.4 kg
01 10 = 25 10

25 10 - 7.5 is done by the calculator as follows :

25 e 10 e - 7.5 = SHIFT T 17 40 0

. Answer is 1740

3
| Answer T3
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8. The three sides of the triangle a,b and ¢

10.5

<a<1ls perimeter P
125 £ b< 135 105+125+135 <P < 115+135+14.5
135 < ¢ < 145 265 <P <295

Answer 36.5< p<39.5

9.  3x+4y=0(x-3)

-9x—-12y= 0
Ox+10v=~]
~2y =-1
y ="
Ix+4x () =0
3x = -2
X = -%
Answer x= —%
y=1
10. Dutch Guilders Swiss Francs
100 81.20
9.80 ?
81.20 x 9.80 = 79576 = 1795
100 to the nearest 0.05
Answer 7.95 Swiss Francs
11. Cost price Profit Selling price
100 . 20 120
? 684

Cost price = 570
Answer $ 570

3
3

12. (a) (811 =(3¢) =3 =2
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(®)

Answer -—l—-
2%

13, Answer {a) Isosceles
Answer (b) Rhombus
Answer (¢} Parallelogram

14. £=1{2,3,4,5,6,7,8,9,10)
A={3,6,9}
B=1{2,3,517

ANnB={3}
AUB={2,3,56,7,9
(AUB)'={4, 8, 10}

Answer (@) AnB = {3}
Answer (b) AuB = {2,3,5,6
Answer (c) (AU B)' = {4, 8, 10}

, 7,9}
15.

[31-1.6
=29.4

Answer  36.3°
6= 36.3° i



16. (a)

17.

18.

Nov. 1995 Paper2

X~2
1) y==3
Jy=x-2
3y+2=x
x = 3y+2
FUx) = 3x + 2

(2) Using flow diagram

x [-2] 1+3

f(x) .

Cd

,f"1 +2) § x3} x

A

1) = 3x+2

36

Answer (@) -2

Answer (b) £l x b 3x+2

Since the ‘modeis 2 therefore, the largest frequency corresponds to

Mark 2.
. x must be less than 10,

Since the median mark is 3 ,then x+ 6+ 3 must be at least one

more than 1 + 3 + 10 (= 14).

9+x 2 15
x =26
possible values of x are 6,7, 8, 9.
() x%y =k
x=3,y=10
32 x10 = k
k=90

wh

When x=2 22xy=90=>y=%=22.

Answer 6,7,38,9.

Answer (@) y =225



(b)

19. (a)

(b)

Nov. 1995 Paper 2

x=3 decreased by 50 % .
new value of x = 0 x3 =15
100

using xzy = 90
(1.5)2y = 90 = y = 40
increase in value of y is 40— 10 = 30

percentage increase = ?—g- x 100 = 300 %

OR Let x =100 and y = 100
.k = x*y = 1000 000
now x is 50 find y
(50)2 x y = 1000000 = y = 400
i.e. y increased by 300 %

Answer (b) increased by 300 %.

Scheme A Cost = 15+0.60x 80 = §63
Scheme B Cost = 2+0.80x80 = § 66
Difference = 66—-63 = §3 |
Answer (a) $3

(1) Scheme A 15+06x
Scheme B 2+08x
15+06x =2+08x
Answer (b) (i) 15+06x=2+08x

() 15+06x=2+08x
15-2 =08x-06x

13 =02x
13 ..
x = ey = 65 units

Answer (b) -ii) x = 65 units

37
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200 @ L;: x=17
L, through the origin gradient = % = -é-
equationis y = %x
L; Through points (0, 5} , (10, 0)
gradient = -0 _ 1 and C=35
0-10 2
equationis y = —% x+35
Answer(a) L) : x=17
Ly:y=%x
L3 ty= —-%- XxX+35
(®) Answer(®) x<7
y< ';'X or 2y<x
y+:,],_-x 23 or 2y+x 2z 10

21. Answer (a) With constant speed.
Answer (b) (i) A straight line graph.
(b) (i) Deceleration = gradient.

(¢) Distance

—

_10-0_10
13-5 8
= 1.25 m/s®

Answer (b) (i) 1.25 m/s?
area

S+13x10

90 m
Answer (c). 90 m

38
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1. (a) 72 x 365 x 24 x 60 =37 843 200
Answer (a) : 37 843 200

(b) Answer (b) : 3.8x107
2. 3x+5y=21-17
8x =4
—4_1
A
: =1
Answer x = 3
3. .
e
i ' c - ﬁ/
\ .
\
\ 3
\ A.
\
\
\,
\
A \ID
C
4. & =0.17647
39 _
533 = 0.16738
+ = 0.16667
85 .
33 = 0.16602

Answer () : Smallest is —)%
3

Answer (b) : Largestis 73
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5. (a) Using caculator

10 Os»r

19 0)$:

-Yw=shft+ |0,,,

0949

(b) Using caculator

11 10,,, |5

01’,

_10 O;aa

19 0’a9

=shift {0,,, 46 min

6. Answer Angle ABC = 69°
7.

8. 1994

increase 1995
100 20 120
? 150

Answer : 150x100 125 kg

9. 1000 Swiss Francs = 1000 x 1105 = 1105000 lire
1105000 — 716000 = 389000 lire
389000

= 352 Swiss Francs
1105

389000 lire

10. Answer (a) : Trapeziem,

Answer () : area=9x5 = 45 cm?
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11. (a) Gx+2)(@dx—3) = 12x2 95 +8x—6
2

Answer (a) = 12x“-x-6

(®) 5x* = 31x + 6 = 0
GCx-Dx-6=0
Answer (b) : x = % or x=6

12.(a) A {2,3,5, 7}
B {3, 6}
C{2,4,8}
Answer (a) (i) : AnC = {2}

AUB = {2,3,5,6,7) |
Answer (a) (ii) : (A B)'= {4, 8}

) Answer (b): n (A) =4

13, p=UR
T
PT = Q+3R
PT-Q=3R
R = PT-Q
3
14. (a) real length = 10 x 50000 cm = 500000 cm = 00000 _ 5 km

100x 1000

(®) Actual area _ (Scale)z
Map area

Actual areg = (50000)72’
p :

Actual area = 6x (50000)2

=15000000000c7:2
15000000000

" 100x100% 10000
=150 hectars
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15. Sum of all interior angles = (2n - 4) x 90

=2x6-4)x90
=720
<CDE = M:ngo
1 1
16. (a) 8x3 = 8(27)3 = 8x3 =24
-2 2 2 2
© Q)7 (e (3] =36
© @)° =1

17. (a) x =360 —~ (120 + 135) = 105°

135 3
®) 3603

(c) A B
120° 135°
720 ?

number voted forB = 1_3,:5_3(_?_2_0 = 810

18. (a) Cos. < VAQ = —55
< VAO = 674°

(b) Curved surface Area

|
A
H
vk
1l

3.142 x 5 x 13
= 20423 = 204 cm?

19.(a) 3+/x =7

13
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(b)

N

square -3

A

£ (x)=(x-3)°
OR

y=3+J§
Jx=y-3

x=(y-3)
£ (x) = (x -3)?

20.

(a) m + 2n =CJ+2(_1J
_ 2 2 _ 4
()
(b) 0Q=0P+PQ
[J0)-C)
= + =
1 1 2
©) |m|=v2%+32 = V13 =361

21. (a) Answer (@) : BDO = 20

(b) Answer (b) : BDA = 90°
(c) Answer (¢} : OAD = 70°
(d) Answer (@) : BCD = 110°
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22,
| possible
"y N AN
NN ’
'SEA
A ,(7‘ C
B W%%
S //}.}‘}/I}D /// e / 7 /ﬁ
o - 7
23. (a) (1) acceleration = via 1.75 m/s
(ii) acceleration = zero
(b) Distance = area = 12+16 x7=98m

(c) Distance is rough by equal the area of a triangle base (24 — 16) and
height 7
distance = %x 8x7=28m.
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i —

.

I
s

ie.x=09,y =728

v
*

the point intersection

.

(b) Solution 1



(3

Paper 2
grams calories
84 60
98 ?
9860 _ 70 calories
84
3-4x<11
-4x<11-3
-4x<8
> 8
x> 'y
x>-2
(a) 12 x 12 = 21 pints

b) 8+ 132 =42=457 Litres

Translation to the right (parallel to x axis) of magnitude 4.

y=kx"
x=1 y=035
05=k ()" =k
k=05
y=0.5x"
n=3

§=2" = n=3

47
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6. x(x+1)=1756

x2+x-756=0
(x+28) (x~27)=0
x =27

numbers are 27 & 28

OR Using calculator find 4756 = 27.5
multiply 27 x 28 = 756

7. (a) cost tax bill
100 15 115
? 48.30
115

g 8
b)tip=—x 4830 = 3864 = $4
(b) tip Too - $

8. (a) speed = 207 _ 1.15 m/min
3 x 60
207 x 100
eed = = 192 cm/
(®) speed = S g0 - 0% oS

9. (@) 27°7 =9

() x> =8
L =3
3
R |
X 8
. o= 1
X 2

10.(a) x* - (x - 4)* = 112

(b) x*> —(x2-8x+16) = 112
8x~16 = 112
8x = 128
x= 16
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11. (a) 65 grams
(b) Least M=50+4 x 65 = 310
Greatest M=50+6x 75 = 500
310 < M < 500

12. (a) has a rotational symmetry of order 4.

(®)

a~lw

13. (a) JOF| = +J(v3) +(1)?

= J4 =2
. A
®) (@ AF =
"1/
_ /0
G) BC =
\~2/

2
14. (2) E=mc? = 20 x (3 x 10%)

E =18 x 101
() E = mc?
c-E
m
o -
m.
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15. QUADRILATERAL 4 QUADRILATERAL B

— e Sy — A e S—

Name { F&IPCZ 1-u“m........

®f1-x=30-x>-31-%+1
=3(-2x +x%) -3 +3x +1

=3-6x+3x2-—:3+3x+1

= 3% - I+ 1=/ (x)

ST 5

17.(a) (1 =
@ @ sin 33° sin 12°
, Q
sin 12°

(if) Speed= ]?'.1 =26.2 km/h
(%)
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(b) Bearing = 270 - 12 = 258°

18. Regular 24 sided polyzon

360

= 15°
interior angle = 180 - 15 = 165°

Regular octagon

exterior angle =

360 _ 450
_ 8 :
_interior angle = 180 - 45 = 135°
Equilateral triangle - '
eachangle = 60°
165° + 135° +60° = 360°
_ Therefore, it fit together exactly at x.

exterior angle =

19. (a) 3.5min

o

(b) acceleration = Y - 3 km / min?

(=4
L

(c) () distance = Area = £ x0.5x 1.5 = 0.375 km

(1) distance = total area = 3'5+S><1..5 = 6375 km
20. (a)

X 1 11211571 2 3 4 5 6 | 2.5

fix)| 4-132}1251 2 2 (25132 4 119

51
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(b)
{(x) 4\

52

4 H,-l—l REAIRARARRE

Ay

A -

\ AT 1 '.-':L::’ NERAREA SRS
[ 33334 m;’.’+ suk e

=

ol

.
—

wa

[}
1

|-,

LI

et

s

(c) points on the tangent (1 , 3.3) and (3 , 0)

33-0 _ 33

dient =
gaaemt = 13 T 2

—1

m

- 165
- 1.7
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1. New temperature =--34.8 + 81.9 =47.1° Answer 47.1°C

2. Usingcalculator  8.347 Answer 8.347

3.

——— - S — S ———————————

e I N O p—
A

b ke e o — - g
i

A ————— - — > o $oh Pk s Gt Gt e .

>

4. () 25 ~1x 5=22.5m <lenzthof the wall <25+ x 5=27.5m.

(b) 2 -3 x 0.1=1.95m <he:ght of the wall <2 + 3% 0.1=205m.

5. %, 82%, J0.674
0.828282 0.82 0.82097

| 82

(a) Answer (a) 82% < J0.674 < @

(b) Answer ()  0.0083 .
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6. 3x+4y=3
x+6y=8 (x-3)
3x+4y=3
=3x—18y=-24
- 14y =-21
y=135
x+6x15=8
Xx+9=8 = x=-1

Ans'weri = -1
y=15

7. (a) 135 000 miles per hour = 135000x 1380 _ 59250
60x 60

Answer (a) 59250 m/s

(b) - Answer (B) 5.925 x10* m/s

(b) @) 30-5=25
Answer (b) (1) 25
(i) 10+ 18 —25 =3 study both.
Number study French but not Spanish=10-3=7
Answer (b) (ii) 7

9. (a) 10000 francs = 1;)(;(20 - 19802 §

dollars spent = 19.80 - 190 =1790

Answer (a) $ 1790.

) rate = 200 _ 596
190

3 1=15.26 francs Answer (b) $ 1 =5.26 francs
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10. T=3+£
\Y
T-3= 2
v .
v(T-3)=35
5
V = ————
T-3
5
Answer V= —"—
T-3
11. )
4
I
3
Distance ]
from
home (km) 2 '
1+ ' I
0 -
1300 14 00 1500 16 00 1700 18 00 1900
Time
(a) -24—0=§ h = 12 min.
time of arrival 17 12.
(b) 1418-1330 = 048 min = 0.8h.
walking speed = 6‘% = 5 km/h.

Answer (b) S kin/h,
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56
GA 213
12. Cos 35° = —— Cos 35°=—"—=
GP GP
GP =26
Answer GP =26
y
13. \ e
X Y
X X X Y N
n " A -
3 X : NTL
N i
\ X
y N
R PR PERFEE EREEPERE I EEET
4T : !
b~
\\
e A pos
.Y 1 "
‘ ] 2
3 \ -
\ B
by h NI e EEARNNNR L
by 4 1 .
.‘_ﬁ CAL y y, ] . ¥ A * - ¢ p.
it ¥, - § _‘V "J[{ Z{+{'%5 4
4 2 'l 2 A ¥
& AP y, PRy ¥
] 7]
Y i r'J g r/ 4 { ,If :_r ' 4 [
1 ; ‘ r[' 7 ,z, y, yann S ANN .
7 r i’ an
4 L/ AT . L4
. I SR,
0 I 2 3 4 5 x

14.() 5:4
? 48

New length = 48 x% = 60 cm

3:4
36
New width = 36:3 = 27 cm

Answer (a) length = 60 cm,
width =27 cin.
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newarea _ 60 x 27 45 _ /5

b = haiy )
() old area 48 x 36 48 6

I5.(a) original reduction sale price

100 20 80
488 ?
. 488 x 80
Sal =——= 3904
e price ™
orniginal  reduction  sale price
! 2
I 3 5
579 ?
Sale price = 597 x 2 = 386
Answer (a) $ 390.4
$ 386
(b) Cost price Profit Selling price
100 52.5 152.5
? 488

Cost-price = 320
Answer (b) $ 320

—~ 2
16.w= 1802 68 _ 1;“ = 56° Answer w=150°
x = B = 68° x =68°
y = 90 —x =00 - 68 =22° y =220
7 = 180 -2 x 68 = 44° 2 =440

Since ZTRLO= £ TRO=68°

17.(2) () g(2) =9-2x2 =35
(i) fg 2) = £(5) =5x5+1=26

L) gfx) =9-2(5x+1)=9-10x-2=7-10x
: 3
18. (a) Each exterior angle = 0 = 306°

Each interior angle = 180 — 36 = 144°

57
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(b) all interior angles = (2 x 10— 4) x 90 = 1440

Less 7 angles each 156°
1440 — 156 x 7 = 348
3:4:5 total 12

smallest angle = -1% x 348 = 87°

19, (a) AB = y[3- (-4) + (2-26)% = /72

2

(b) Vectors E)? = [3] vector ? . (—4)

-7
vector AB=0OB - -07\)=[ )

AC = AB +BC”

+242 =25
Answer (a) AB =25

26

Answer (b) ﬁ = [_:)
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59

N,

Scale: 1 centimetre represents 2 metres

Distance TA = 106x2=212 m

21.(a) Sin 34° = B
20

CB = 20 x sin 34°
= 11.2 cm.

(b) £ COB=2x34=08°
angle COB is twice angle CAB.

(c) Length of arc = £8 42 x3.142x 10=11.9 em.

AN
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22,

60

60

50

b3t

40

Cumulative

frequency 4

20

i
-

af et

5 P .

-+
N
—=
e

o
X

20 30 a0 Rso F o683 70

(a) (1) 56
(it) 62
The lower quartile = 47
(111)62 - 47 =15

(b) (i) 60

(i) Number of candidates scoring less than 50 = |8

Percentage failed = —;—g x 100 = 225 %

80
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1-4=1{2,3,57,1113,17,19}
- B={3,579,11,13,5,17,19}

Answer: ANB={3,5711]13,7,19}
2.

.

1S
o

3-(a) 15-(-1)=16
Answer (a) 16 C°
(b) The temperature decreased and then increased.

4- X>4 % is less than one ( and positive i.e. > 0)
% is more than one
4-X is negative.
) 4 X
Answer: 4-X < ¥ < %
5- 55 d <65
_ 4a_
=9
5.5 <r< 6.5
2 2

Answer: 2.75 r < 3.25
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2000 _
7- Amount received = %150 24.54
Answer $24.54

8- (a) 0.0013=1.3x10"
(b)1.3x107 x100x100x100 =1.3x10* =1300
Answer: 1300g\m*

9-(a) 2x*x3x’ =627 =6x°
Answer: (a) 6x°

- 501 511
(b) a*+a?=a*2=a’
Answer: (b) 3
10-(a) S(D=(3+D°=(-2)’ =-8
| Answer: (a) f(-3) =-8

®) X +1 Cube (x+1)°
— >

T T "

/@) -« <

Answer: (b) /'(x)=Vx-1



11-(a) ZACD=25 alternate angles.

(b) £ ABC=90-25=65°
( since £LC=90°)

(c) £ABD = ZACD = 25 same arc
Bearing of D from B is 025°
.. Bearing of B from D =180+ 25=205°

5
- tandA=—
12- (a) >
5 10
(b) 2md 24 P Ofp 10w m
(1-tan AX1+tan 4) 1-(tan 4) 1-(_5-) -2 g, 12 19
12 144
120
Answer: (b) 5

13- Similar figures

4 (L)
AI I!

(1.

\4)_ (_89_)
4, \120

63

Answer: 9,

14-(a) x* - 7x+10 = (x - 2)(x - 5)

(b) 3ax - 6x—ay + 2y = 3x(a-2) —y(a-2) = (a-2)(3x-y)

16
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5. SANTIAGO

1 OOOT

| 800
Distance
(kilometers)

600
400

200

BUENOS >
AIRES 0800 0900 1000 1100 1200 1300 1400 1500

Time (hours)

4 = distance
(a) Average spee e

1
Distance = 1100 km Time = 1030 — 0800 = 230 =2-2—

1100
Average speed =~——= 440 kbm / h
2 —
2

1100
550

(b) time = =2h
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16- (a) cos 50 = 100

AB =100 cos 50
= 64,279 = 64.3 m

oson BE
(b) sin65°= 1B
BE=ABsin65=583m

x x—2_;2—(x+2)(x—2)'__"xz--(xz—4)=' 4

-5~ = x(x+2) x(x + 2) x(x +2)

20% +20% -32% 400 +400 -1024 _ —224
2 x 20 x 20 800 800

18-(a) cos <ROT =

s ZROT =106.26°
106 .26

4
= ——x2[1Ir = 2xI1x20 =37.1
(b) Length of arc RST = 35 =350 X

Answer (b) Arc RST= 37.1 cm

H
19- (a) 4= 80[)(1 + -1-%) =800x (1.06)° =1070.58

r
(b) A=p(l+wo)
A 14
P 100
r =i_1=[A—p)
100 - p P
_ 100 (4 - p)

P



66

A /
(8]
# »
# b “.
7 (\“ X
4 \
,"; — / R
’I, L * N
'l f 1Y ‘\.
'13 N \. [
# S——nty
< L\
’l ~ \ N, \
P A \
L
”l /K\‘ \
’l’ 1 Y
” N 3 -
/' k
-~ : - > X
0 ] d’ .:; l‘ ‘D P

(@ xty=S$5 Line joining (5,0) and (0,5)
2y = 3x through the originand x=2 2y=6

y=3
(2,3)
21- () 2x*-3x =0
x(2x-3) =0
x=0 2x-3=0
2x =
3
X =—
2
Answer (a)x=0 or =%
(b) 2x*-3x-1=0
a=2 b=-3 c=-1
x=-—b:|:~Jb’-4ac
2a
_3+/9-4x2x=]
- 4

2= 2207 75 020 Answer (b) x =1.78 or -0.28
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(b) IB_C"I =412 +22 =45 = 2.24

(¢) From A draw an arc of radius 5 ( length of AB ) and from C
draw an arc of radius equal length of CB
The point of intersection is D
D is the point (4,3)

22-(a)
D
3
2 4 - €
1 Z
rd
A B
I 2 3 4 5 6

Answer (c) F = (: ]



2-(a) 3 cm / min =

3
100x1000

(b) 0.0018 =1.8x10™> km / h

1

3-(a) AABT=§AAOT=§><64 =32°

1

(b) AB perpendicular to OT

ZOTE =90 - ZABT =90 - 32 =58°

June 98
Paper 2
1- 52-3(4.1-1.8)=52-3(2.3)=45.1

x60=0.0018

Answer: 45.1

Answer: _0.0018 Km/h
Answer: 1.8x10™2km/h

Answer: Angle ABT = 32°

Answer: Angle OTB = 58°

4. jzfﬂ
100
50=250><R><5
100
5000=1250R |
R=4 Answer: R=4
5-(a)
A y+
TR
g / *q
7
6 A
5
. N L
N
3 \\
2
1
ol

68
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S — —_ 4
(b) AD=BC =( 45J Answer: AD = [ }

a b 17
6 21 42
TJa+2b=17
now we can select any positive integer for a and then find b

try a=1

7x1+2b=17

2b=10 b=35

as b obtained is positive integer, it is correct Answer: a=1 b=35

all times 42

] 23
- =2--—=23
7-2min 23 sec 20 83

(or use calculator 2| .| 23], | =2.383).
23 is 23

1
2-=12.333
3

2.23=223 Answer: 2.23 <23 < 2%— <2 min 23 sec

8 3x—-y=4 (1)
X—y=38 (2)

Xx+y=-8 (2)yx -1
3x—y=4 (1)

2x  =-4

x =-2

substitute to get y

3(-2)~-y=4

6 -y=4 _

-y =10 y=-10 Answer: x=-2 , y=-10

9- (a) Look at the graph, Locate where the gradient of the graph is Largest.
It is in the part of the graph after 18 sec
You will find that the gradient is largest at t=19
(b) Total distance travelled = 2d

Totaldistan ce
Average speed = :
Totaltime
1.5 = %
24

2d = 24 x 1.5 = 36 d=18m
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10- (2) £04AM =180-83=97°
ZAOM =180 — (97 + 58) = 25°
OR ZAOM =83 -58=25°
(b) Given AM : MB =1 : 2
AM: AB=1:3

Area of parallelogram = 96 cm?

Area of AAOB = %x% = 48cm?2

A's AOM and AOB have the same height but different base

base AM = % base AB

Area of AAOM =%- area of AAOB

48 = 16(:m2 Answer: 160m2

G| —

11-sinx = -0.866 cosx= -0.5 0 < x < 360°
The quadrant in which sine and cosine are both negative is the 3™, Quad

Using calculator the angle whose sine = 0.866 ( or its cosine 0.5 } is 60°
- x =180 + 60 = 240° Answer: x=240°

12-{(a)3x -2 < 15

17 2
3x < 17 X < > x< 524
SoA={1.2345} n{A)=>5 Answer:n(A)=15
(b) 4x+1 > 13 4x > 12 X >3
B= {345 o, etc ) |
Answer: A1 B={3,45}
360 U - o
13- (a) —ﬁf—-IS 180 - 18=162 Answer: Angle ABC = 162°
) 24cB=180"162 _ 4 Answer: Angle ACB=9°

2



14- (a) 50-% < mass < 5o+%

(i) 475 g < mass < 525 g

(i) 8.5 em3 < volume < 9.5 em’

Leastmass
Largestvolume

(b) Least possible density =

_ 47.5

=22 5

9.5

15- (a) V30 =(x36)}5 _,18

(b) 109 =1
1

©r 2=

SOIRUR

16- (a) Answer Angle OBC =90 — 50 = 40°
(b) i) LOAB =50°
Bearing of B from A is 180-50=130°
- (i) LOCB = LZOBC =40°
Bearing of B from C is 040°
Bearing of C from B is 180+ 40 =220°

q=0

B

T=V
W+3
W+ V=T

W+3=-]:
14

17-

=13
vV

18- (a) Number of boys = -1§2— x 480 =200
Number of girls = 480 — 200 = 280

71

Answer: 5 g/ em’

(b) Number of students aged 15 or over = %x 480=144

Number of students aged under 15 =480 - 144 =336

Answer: P=18
Answer: q= 0
Answer: 16
Answer: 130°
Answer: 220°
Answer: W= Z -3
V
Answer: 280
Answer: 336



(c) Number of girls under 15 = -1% x480=210

72

Number of girls 15 or above = 280 -210=70
Number of boys aged 15 orover = 144-70=74 Answer: 74
Boys Girls |
70 15 orover 15, Total 144
210 Under 15, Total 336
200 280 Total
19- (@) fe(5)=f(2x5+1)=fF(11)=11>=121 Answer: 121
(b) y=2x+1
2x=y-1
= y_;_l 1
Answer: g™ (x)=>—
=X 2
£ 2
20- Answer: x > 1
y<3
y <x+2
21- (a) (i) Ratio of areas is K’ -
K*=36 K=6 Answer: 6:1
Answer: 4.2 m

(i1) Length=6 X 0.7=4.2m
(b) Ratio of volumes = K’ =6’ =216

RealVolume ,

ModelVolume B
0.54 116

ModelVolume

ModelVolume = %—2 =2.5x10"n"

22-(a) Sin LAOC = %

LAOC =67.4°

Answer: 2.5x107m?



(b) (i) Area of sector = % x 7z x R?

- 874 x 77 %13 =99 4cm?

360
(ii) shaded area = area of sector — area of triangle

Third side of the triangle = v13* —12% =5
area of triangle = —;—x12><5=30

Shaded area= 99.4—30
=69.4 cm’

23- (a) Pyramid
(b) By measurement
Length of one side of the square base = 6 cm
Height of each of the triangular faces is= 5.2 cm

Total surface area = 6x6+4x%x6x5.2

= 08.4 cm’

(c) VM is the height of one of the triangular faces =5.2
h is the height of pyramid '

“height h = +/5.2° -3

= 4,25 ¢cm

24-(a) ) x(x-1)(x+ 1)=40(x+x—1+);+1)

X (x~1)(x+1)=40(3x)
(ii) x(x* —1)=120x
x' —x=120x
X' -121x=0
(b) x* ~12lx=x(x* ~12) =x(x +11)(x —11)
©E)x(x+t1D(x-11)=0
x=0,-11,11
Possible answeris 11
Three positive integers are 10, 11, 12

73

Answer: 99.4¢n"

Answer: 69.4 cm’

Answer: 98.4 cm?

\Y
52 b
M 1 O
~-x6=3
2



Math 0580
NOV. 1998

Paper 2

1- Using calculator Angle A = 22.5°

2- Sugar fruit
3 21
2
? 4
4 x3
Quantity of sugar = Ll = 4.8kg
o
2
3-
Y
gw_
D R A
24 -
0 o
TS
14 —
Z —
I = — X
177 374

4- x-4, x, 2x, 2x+12
Median is the average of x and 2x,

the two middle numbers, therefore ﬁ—z—-z—x =9
3x = 18 X =6
20
5-(a) =10 220 - 10 < r < 220 + 10
210 <r < 230
(b) Circumference = 27r = 2% 3.142 x 210
= 1319.64 = 1320 cm

6- (a) Trapezium.

74
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(®) 5cm

Scm

5¢cm

7- Time difference between 2034 and 1634 is 4 hours

8% x 4 = 3.2 hours

The new train journey time is 80% =

10
Using calculator 16 [;] 34 [ 32 [=] shift [] 1946

8-(2) 2x> ~ 5x — 3= (2x + 1)(x - 3)

(b) 2x*-5x-3=0
2x+1)(x-3)=0
X = - l—- or x =3
2
9-(a) A
2
15
Speed
(metres/second) 10 //
5 A
0 —>
5 10 15 20 25
Time (seconds)
(b) Acceleration = 20 = .gl m /st

(¢) Distance = area under the graph.

= —21—X15 x20 =150 m

x+3 x-4_5(x+3)-2(x-4) 5x+15-2x+8 _3x+23
2 5 10 10 10

10-



11-(a) (i) x = 4 cos (180t)°
t=04 X = 4cos (180 x 0.4)
= 4cos 72° = 1.236 = 1.24
(i)x = 4cos (180 x 1.3)
= 4cos 234° = -2.351

(b) negative x means to the left of the vertical line (or on the other side).

12-

¥r

13- (a) Answer: C

(b)
4 BT T C Sy
B/ AN

14- (a) (i) i“é_o = (0.9) = (0.9)"" = (0.9
L = 100 x 0.4783 = 47.83 %
() — = (0.9)"" = (0.9)"* = 0.2411

100
L = 24.1%

76
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(b)f%'lo""" (0.9)* 0.81 = (0.9)’
~5d=2 d=25=o.4

15- £Zx =180 — (135 +27)=180 —-162 =18°
12 YzZ YZ = 12sin 18

_ =524c
sin 135  sin 18° sin 135° ”

8-2 6 3
16- dient m = ——==—==
(a) gradien 5_0 5 2
y intercept c is 2
(b) AB = /(8- 0)* +(8-2)" =64 +36 =~/100 =10

17- (@) Cost for 5 days = 5 x 23 = 115
Free kilometres = 5 X 40 = 200 Km
Extra distance charge = (350 -200) x 0.25 = 37.5
Total cost = 115 + 37.5 = 1525 %
(b) Cost for p days = 23 p

. Extra distance charge = (q-40p) x 0.25 = %q -10p

1 1
Total cost = 23p+zq-10p = 13p + e $

18-
P Q
0
VAN-2m 2m7 V.
///’/// i, = :; : ,—;,’7,////?//4
- om .
(a) tancx =—2~3 a =38.66°

Angle x = 180 - 2x = 102.68 = 102.7°
(b) Angle of view now is angle PBQ = angle APB

tan6’=%=2.5 Angle = 68.2

194a) # a v * oh=ky?
v=4 h = 80
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. 80=k4’ =16k k=—=5
' 16
h=5"
(b)) A= 5v? =5(6)> =180cm
(ii)h = 20m = 20 x 100 = 2000 cm
2000 = 5v? v =-2—952Q=400

v = 20 m/s

20- (a) Each Exterior angle = % =40°

Each Interior angle = 180—40 = 140°
(b) () |

(ii) Angle DCG = 60° Angle FGC = 60°
(iii) The shape CDEFG isa 5 sided polygon (pentagon)
The sum of all its interior angles = (2n-4)x90=(2x5-4) X 90 = 540°
Three of its angles are each 140
140 x 3 = 420 ,
(Sum of the other two angles) = 540 — 420 =120°

Value of each angle = Ez—(l =60



Math 0580
June 1999

Paper 2

[1. 1) 5 3

| —+—|+—=—

8 2 6 4

2.(a) 300000 = 3x10°

(b) 4.2x3x10° x365x24 x60x60 =3.97x10"Km

A

4
4. (a) 3min 58.2sec - 0.9 sec = 3 min 57.3 sec
(Using calculator: 0[=13 [458.2(- 010 [=10.9 = shift 0 3 57.3)

orjust 58.2 - 0.9 = 573
(b) 3 min 58.2sec + 3.1 sec = 4min 1.3 sec

(Similar way to (a))

5.(a@ 1mm = 0.1 cm
941:0.05
2

52 -.005 < AC <52 + 0.05
5.15 <AC < 525

(b) The least value of AD is +/(5.15) ~(2.35)° cm.

6. 10 % on administration
90 % on charitable work
80 % ofincomeis 234000

income = 234000 x 100 = $260000

90

7. Ratio of volumes is 64 : 1
" Ratio of diameters (or radii) = Y64 1 = 411
Ratio of surfaceareas = (4)’ : 1 = 16 : 1

79



9. Angle ACD = 90° angle of a semicircle
x = 90 - 40 = 50°
y = X alternate angle
y = 50°
zZ = iy=—1—><50=25°
2 2

Angle at centre double angle at circumference

10. Method A: $1 = 4.15F

? = 1000F
1090 >1_ §240 .96
4.15
Method B: 1000 - 20 = 980
$1 = 4F
? = 980
980 x % = $245
Method B gives more by 245 - 240.96 = $ 4.04
11.
by
]
5 T P
43/
4 , .
3 -
2 3
t
0 o

1 2 3 4 5 6 7 g 9 x

Take two points on the tangent (2, 4.6) and (6, 2.8)

: 4.6-2.8
Gradient = STe =—-0.45 (any answer from -0.4 to -0.46)



12.(a) 9 litres = 9 x 1000 = 9000 cm’
0.0009 =’ = 0.0009 x 100 x 100 x 100 = 900 cw’
0.0009 m’ < 7000 cm’® < 0O litres.
(b) 3 litres = 3000 cm’
3000 - 900 = 2100
7000 - 3000 = 4000
9000 - 3000 = 6000
closestis 900 cm® ie 0.0009 m’

13. gx150+%x170=(2n——4)x90

75n + 85n = 180n - 360
360 = 20n
360 _ g

20

14. (a) (@) £(-5) = 2(-5)+1 = 9
(ii) g7 (~5) = g(~9) = (~9)" +3=84
Megf(x) = g(@x+1) = (2x+1)*+3
= 4x’ +4x +4

15. 2x*+4x-3=0

a=2 b =4 ¢ =-3
x=—bi\/b2—4ac
2a
Lo TAE16-4(2)(-3)
4
x=_4im
4

x =058 or -2.58

16. (a) Shaded area = large sector - small sector.

L L
360 360

= (R -1

(b) shaded area = -’6-’-(12 +P)(R~7)



17. (a) AM is shorter because the opposite angle is smaller.
(b) 180 - (63 + 65) = 52°
100 BM

sin52° sin65°
BM = 115 cm.

18.(a) T =Kh
5 =K. 500 K=">=_001

500
T =-0.01l h
®@ T=-18 -18 = -0.01 h
h= 3 _1g00
-0.01
heght above see level = 1800 + 2500 = 4300 m.
(i1) at sea level h = -2500

T = -0.01 x -2500 = 25°C

19.(a) 27 + 43 = 70
70 - 50 = 20
people reading both magazines = 20
b) ¢
A B

) Z=n(AU B)

I I I
20.(a) (64x*)* =(64)2(x")? =8x*
3x? 3x? 3x

x*+3x  x(x+3) x+3

(b)
21.(a) AB = C
4 x5 -3} (6 2
-3 6(—2 2 ) \y 21
4 X5+ x(2)=6
20 - 2x =6



2x = 14 X =7

-3(5)+6('2)=y yz_27
®) B = > 3
) -2 2
|B|=5(2)~ (~3)(-2)=10-6=4
1 3
L1237
4l2 5)7 |1 5
2 4
22.
North
-
3¢ S

(a) Bearing of P from C = 360 - 40 = 320°



November 99

84

Paper 2

Sea level =-2,40+ 1.97

3(x+1)
3x + 3
3x +x

4x

WV v IViviv

PRT

] = =25

100
P =560 R=05.5 I=123.20
123.20 = S60x5.5xT

100
_123.20 x100

= 4 years
560 x5.5
x=0.083 y= 84 0.08476
991

z =84x107° =0.0084
ZL XY



478 x49.82
0.1248

85

Writing each number correct to two significant figures

478  approximated to 480
49.82 approximated to 50
0.1248 approximated to 0.12

480x50 =200 000
0.12

6. Costin Paris = 1600 French francs
Cost in London = £ 170 (pounds) .

= 170 x9.30 = 1581 French francs

The cycle cost less in London than Paris
OR cost in London = £ 170 (pounds).
_ 1600 francs
8.30
= 172.04 {pounds} .
The cycle cost less in London, than Paris

cost in Paris

7. Perimeter P is 65cm to the nearest centimeter
64.5 <P < 655 '

P=3L where L is the .length of one side

smallest possible length of one side
64.5

9x +2y = (2)

{1)x2 6x-2y=-6
(2) 9x +2y =
adding 15x =-5

-5 1
X = = ——
1 3

-1- y=-
I+y= 3
= 2
x=_1 y=2

t-..
[}
Wl



Distance AC =
Distance BC =

1
~0

O

tana=2 =2
3

A=634"°

10. {a} angle BCD = 180~ (55 +26}=180-81=99°
(b} angle ACD = angle ABD =55 ° (same arc)
angle BAC = angle ACD = 55 ° (altemate)
angle BXC = angle BAX + angle ABX

=55+55 =110 (exterior)
{c) angle ACB=180-(26+110)=44"°
angle ADB= angle ACB =44 °
11.
o N
cos 13 3
h =dcos13°
= ]800 cos 13°
= 1753. 87
=1754m
vertical distance = 1754 m
ax - ay a(x-y)
12. =
px —py +agx -qy plx-y)+qlx-y)
a(x - y) a

T (x-yXp+q) p+g

86

(4,6

L 1 I w

(1,0

¥



13.

3
1. 2
15.5 J—
h=155x2=31cm

14. F =KV?
180 =K(6)?=36K

« 180 g
36

F =5Vv*

F =5(3)7=5x9=45

15.




16. {a)2x " x 5x=10x°
(b}x ;"."C 'i': “%’
@ (2x) =[x ]-(—?X = 8x°
17. x?-2x-5=0
a=1 b=-2 c=-5
_ -b*+vb® —4ac
Za
_ 2+ [4-4(I}-5)
2

2+J24 2+4.899

18. AJ=(

{a) MN

k) 1 M|

-1

2

3.45 or-1.45
2-3
4-5

(3

2

()

11
17

=2(5)-(3)()=2

1

2

C

18, f:x—>2x-7

(a) fg (2) '=f[

5 3] _°
=|"2
4 2) {_3%

3
2
1

x+1

g:x > —
x

24+1]
2

X

)

=2(-3-J-7=3—7=-_4
2

(b) fo (9 ~2(";1]-7

2x+ 2
X

=2—5x

X

-7 =

2x+2-7x

X

88



20. (a) Area = 4'6+5x(-§-)=
2 10

=384cm?
(b)Volume = Area x length
=3.84x 9.5 =36.48

=36cm*’
{c) Two planes of symmetry .

21.

(a)DM = DO + OM

= -2a+ib
2

(b)similar triangles
(¢} Ais mid OD
AP is parallel to OB
EI; :io—‘n} :l(ib}:ib
2\2 4

* 22.(a) deceleration = change in velocily

time

8-3 = 5 2.5m/s?

2 2
(b) distance =A
8

rea under the graph
*3 2= 11m
(c) speed whent=0is 10m/s

I0m/s = 10 x 60 % 60
oo

= 36 Km/h

89



Math 0580
June 2000

Paper 2

1- Least possible Length = 4810 — -1-29 = 4805 m

2- Next two prime numbers after 29 are 31 and 37

Mean = 31+ 37 - 34
6
3- Length of a “Life time” = 650x10°
1000
= 650000 hours
- 650000 _ 142 yem
24 %365

= 74 to the nearest year.

4- X =3.4x10" =0.0034
y=12x10"=0.12
z=4.6x10" =0.00046

@ X<Y
) x+y > z

S5-(a) Bearing of Z from C = 024°
Therefore bearing of C from Z = 180 + 24 = 204°
(b) Angle AZ makes with the south direction = 90 + 24 =
Bearingof Z from A = 114° (alternate angles)

6- 1min 31649 sec = 1 X 60 + 31.649 = 91.649 sec

208303 Km/h = 208303x1000° 0 o c6r mis

3600
Length of Lap = 57.862 X 91.649

= 530299 = 5303 m

7-(a) (8x‘y)? = 64x%y’

8.2
(b) (Bx'y) +x’y = 64::%: =64x°y’
Xy

114

90
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&-@)0) OM=—3r

(i) RM=P- %r
(b) o5=|°
-3
9- (a) The number of students should be exactly divisible by 3 and 8, Therefore the
number of students = 24
b
®) 247 :

boots

I3

footbal

10-

Rope

11- Monday and Tuesday temperatures are - 2.4°
Wednesday (the median) is -1.3°
Friday is 4.5°, the maximum
Let Thursday temperature be x
(24)+(24)+(-13)+x+45 0

5
x-16=0
x = 1.6
Day Monday | Tuesday | Wednesday | Thursday | Friday
Temperature ¢c) |  -2.4 2.4 -1.3 1.6 45




12-(a) x = 0

92

1
b) 10°=0.01=—=10" = -2
(b) 100 y
() 16 =2 (2'y =2 2% = 7!
4 =1 -
4
13- (a) Cost Loss Selling
100 22.5 77.5
8400 ?
Selling price = 84001;077'5 = $6510
(b) Cost Profit Selling
100 40 140
? 3400
Amount paid for the car = 8400 x 100 $6000
140
14 y=3+2x OR x2 J +3 f(:f)
- y-3=+2x '
2x =(y"' 3)2 -l - square _ X
1 ) [+2 wrd  [3] *
x==(y-3)
S ) |
i} 1 | By x—3)
F@ = -3 =2
2 2
K
15-(@) B=—
2= |
(28; ~ K =2 x 144 = 288
B=— |
288

32

() d = 3 B =5
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16- X C C C
AN PN P2 N
5m \Sm sm..  \5m sm.”
3m 7 N e *~ P
7 \ / ~ / NOT TO SCALE
4 \\ /, \\ ,’
g \Vl N 7
A A A TTTTTTTeTTTee T
; 400m
(a) distance x = +/5-3 = 4m
distance between two apple trees = 8 m
o 400
number of apple trees = Y +1=51

(b) number of cherry trees is one less than apple trees i.e 50

17-(a) x = %x100=50°
y = angle OBA = 90 - 50 = 40°
z = angle ABT = 40° |
(b) No, angle z = 40° and angle OAT = 50° alternate angles are not equal.

18-(a) Alex Bukki chris
2 D : 1
3 . 4 :
6 ’_X 4 =8 ' Q(_l. =3
STy 2
Ratio 6 : 8 : 3 -
(b) Sum of shares = 6 + 8 + 3= 17

Cost of present for Bukki = '%x,21.25=$10

' h 8
19- Similar triangles _— =
19-(2) Similar triangles =~
LTy
3 :
x 2x
(b) =
424 2x+5
X _ 4.24
2x 2x+5
1_ 424
2 2x+5

2% + 5 =2 x 424 = 848 ;-
2x = 3.48 x = -174



27

=9m/s’
3

20- (a) (i) Acceleration

(ii) distance = area = %x3x27=40.5m_

‘() 1000 - 112 = 888 m

m8—§§=444 sec
444 + 12 = 456 sec

total time = _
= 7.6 min 7 min 36 sec
—(x— 3 |

21- (a) 1 _lzx (x-3) _ .
x-3 x x(x-3) x{x-3)
1 1 1 3
k) —=—-—=
=y x=3 x x(x-3)

2
=:.x(x—.3) _x -3x =lx2 .
3 3 3

22- (a)

(b)




23- | i

v’

A
e

|
0 1 2 3 a s

(a)(i) f(2) means to find y when x = 2
fromgraph y =135 f(2)=1235

)y = £(x) x=f')  s0 y =2
from graph x = 1 f@)=1
(b) Tangent is drawn on graph SR .
Two points on the tangentare - (0,2.9) (3.2,0)
Gradient = 22°9_.29 __4906=-0.91

0-32 -—32

95
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1-7-5(6-1)=7-5(6)=7-25=-18

2- g=vh+i g=h+i  h=gi-i

-—éx ___E_I_S_i_45—.32__1_3l_ :
4-2.3 8 3 24 24

536 - x + 7x =”‘-1:8b
180 - 36 = 144

o))
»
1

6- 21.65 < Perimeter < 21.75

7.65 < Oneside < 7.75

Smallest possible third side
21.65 - 2(7.75)

= 6.15
7- 2x- y = 8l
X+ 2y = 23
@xz 4x -2y = 162
@ X +2y = 23
5x = 185
X = 37
from@ 37 + 2y = 23
2y =-14

96
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43.4

8- (a) ti = — 155 h
(a) time X

(b) Using calcuiator
20 bas] 40pss] + 15.5 - 24 = shiftfpss] 1210

9- Sum of all interior angles = (n—-2) X 180
= (5§-2) x 180 = 540 .
2t + 91 +104 + 117 = 540
2t =228 t = 114°

10- 7-5x =2 -17
-5x 2 -17-7
-5%x =2 -24
—24
X 2 —
-5
X =z 43
x €{,2,3,4}
11- (a) Number of stndents who study both physics and.che;histry =15 +17+3-22
=13
OR
3
(15-x) +x + (17-x) + 3 = 22
35-x = 22 x =13
b
P'Nc
Change in Velocity
12- (a) Acceleration =
- time
- B0 3 ggmys
7 -2

(b) Distance = Area under the graph
= Area of A\ + Area of trapezium

= %x2x10+10+14x5 =10+ 60 = 70 m.




13- (a) (i) From graph at cumulative frequency of 25 height = 35 cm

Lower quartile = 35 ¢m

(ii) Upper quartile at cumulative frequency of 75
upper quartile = 52 :
Interquartile range = 52-~35 = 17

(b) When height = 25 cm
Cumulative frequency = 10 |
number of plants with a height greater than 25 cm = 100-10 = 90

11

14- Bank charges = E)%xzso =3.75

nuinber of Drachma received = (250 —3.75) X 485 = 119431.25
= 119430 to the nearest 10

15-(a) ££-4 = (t+2)(t-2)
(b) at’ —d4a+2t' -8
= a(f? ~4)+ 20 -4 =(F -4)a+2)
= (t+2)(t-2)(a+2)

16-@QV a K
V=K#H
When h =3 V = 6.75
675 = K (3 K = % = 0.25
vV = 025 A
(b) V=025 A = 025 x (2.5 = 3.906 cm’

= 391 cm’

A

17-
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18-

Mass m Frequency
< 3 .10
3 <m <35 [05x20=10"
m < 4 0.5x12 = 6

20 TR

!
L
1
i B
S M A
L)
}
C
I
[
i

r
1

i r:
1 1ot
FHaRe
e

1
-]

i
-

e

15

e -] =l o
Frcquency NN 2 R - Wi

density 103 ARURERERER KEREEREYTY FENR USSR FRERAREARA N .

S e i R VR e e B e
RearnnnpreRanEeRR CRasa ke ach ARRRY yRBE] ynannpnnnupEenannnas |
FEHIE . ik HHITHET L HLE i TrE | R

0 05 -+ 15 2 25 3 35 4 45 5 55 6
Mass (kilagrams) '

19- (a) Reflection on the line y = x

oL (R
o o

. 20-(@) @) 0OQ : QL = 2 ¢ 1
0Q=gq '
OL=~g OL=1+q
2 2
(ii) OP = PT
OP=P R 0« .
~OT =2P D | P P
— 1 i
LT ==1-g+2P=2P-1_¢

,(b)O_]Vf:O—L+LM=OL+%LT

1 1 1 3 3 3
=l—g+-(2p-1-¢q) =2g+P-2¢g =p+=
% 2(p 2q)_zq S =Pty
(R.@M:%KM+OT)

1.3 3
=—(Zg+2p)=p+ =
2(2q p)=p 29
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@ 40 220
sin 31 sinQ
sin @ = 229831 _ 4 8003
140
Q =54° or 180 - 54
=54° or 126°

~Z PQR = 126° (obtuse)
(b) Bearing of R from Q
= 360 - (120+126)

= 360 - 246
= 114°
4 4 2 2w
(b) g(X) — x+1 .
4
- xil 4y = x +1
x = 4y-1
g'x) = 4x-1
x+1 x+1 x+1 6-x-1 5-x
@ fg () = £(=) G : : :

23-(a) L : y =1
l2 : using points (0, 0), (1, 2)
| 2-0

adient m = ——=2
& 1-0

equation is y = 2x '
I : line joining (0, 5) and (5, 0) itsequation is x + y = §
® y > 1
y < 2x
xty £5
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7.7
b L4

2- 1cm = 1 X 250000 cm

_ 250000 _
Tooxioo0 _ 2~ Km

3- (2) 12.6 Gigabytes = 12.6 x 10° bytes
= 1.26 x 10° bytes

(b) 150 picoseconds = 150 x 107
= 1.5 x 107" sec
30
4- tan @ = VR
@ =34.9°

101

6- 25 - 3x < 7
-3x < 7-25
-3x < -18

X > 6



_ 3

7- Ratio of volume = [-@] oy
Ratio 8 : 1

8- 2 hosepipes 2h 30 min

3 hosepipes ?
It is inverse proportion so

The time = 22230min
= 1 h 40 min
9-(a) 1999 2000
100 90
1320 7
tax paid in 2000 = 20%1320 _ ¢ 4¢3
100
(b) 1998 1999
100 110
2 1320

tax paidin 1998 = § 1200

10- 3x + 4y = 27 (1)
4 - 2y =25 (2)

2 x2 8x - 4y = 50
(D 3x + 4y = 27
adding 11x = 77

x =17

using 3x + 4y = 27

21 + 4y = 27

4y = 6
y =15

11- (a) (i) The minimum capacity of the j jugis 3. 45 litres. -
(i) The maximum capacity of the glass is 0, 255 htres

(b) Greatest number we can sure to fill = %‘%— = 13. 52

Therefore the answer is 13

102
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12- (a) Diagram 2

(b) , .
13- x=#;—
4+ Jy =3x
Jy =3x -4
y = (3x-4)y

 14-(a) angle 50 in the second quadrant
= 180 - 50 = 130
X

130°

(b) angle 50 in the third and fourth quadrant = 180 + 50 and 360 - 50

- = 230°, 310°
x = 230 or x = 310

4x~-3 3x-4
15- D)
3(4x-3)-2(3x-4)
24
12x-9-6x+8 _6x-1
24 24

16-(a) Time = 1116 - 0940 = 1.6 h
Length of therace = 30 X 1.6 = 48 Km

(b) Difference = 1.6 - 1 h 25 min 27 sec
= 10 min 33 sec

17- (a) The size of the interior angle of a regular hexayan = 180 -—332

=180 -390 1200

6
Size of the interior angle of the n— 51ded polygon = 120 + 48

168
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(b) exterior angle of the n —sided polygon = 180 - 168 = 12

— _3..._6_0_ —
n T 30
e
18- (a)area = 757

. : R = 40 2 = | | 2 |
- —360x7rx6 12.566 cm

answer area = 12.6cm?

= (b) (i) area of one hole = 7zr?
= 7(0.3)* =0.2827 = 0.283cm?

(ii) Area of the brooch = 12.566 - 4 x 0.2827
= 114 cm?

19- (@) (i) (*-D(x*+1)=x*-1 ‘ | 3 | 9999
() x*-1 = (x+I)x-1) S | 33333
11{1111
(b) 9999 = 3*x11x101 101] 101

1

2-@) f(x)=%§

N 3411,
o o435
=3.21_6_2
9 9 3
® g =3-3x
, y =3-3x
- 3x =3-y
g“(x)=i’-:,:—x-
grag=Eas

3
21- w = 90° (angle of a semicircle)
x = 20° - (isosceles triangle)



= 40° (exterior angle of a triangle)

D = 90-40 = 50
z = 180—50 = 130°

22-(a)(i)) WP =WO +OP =-W +P=P-W
(i) OB=04+AB =3P +3W
(iii) RV =RW +WV =-3P+W =W -3P

-(.[‘)-)_IO_B'|=\/(OA)2+.(AB)’ = 1524152 =212

- 105

2. (_fa)' |

X -1 -0.5 0 1
fx) | e5 [e7n1]| 10| 2
(b) "w o
+10 ‘
7 1T
H T
8 - - - | = i
hod r:
st n ¥ H
Hi i
5 -
i ?- F
inal T &
X -l ) 'I:‘ 1
oy ;‘ - :
iy } :'L.w E . )
OSHHH TR £
23! :

© @ 2° =3

.- Fromgraph y = 3 " x =16

(ii) Draw the line y = -x Using points (0,0)and (-1, )
- The point of intersection with the curveisat x = - 0.6

Answer x = -0.6
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1. 32X5-2(41-29) = 13.6

2. 4[] 39[Ga] + 17[2]36[] = 22° 15° ,:e 22 15 h

3. "*

5
|

4 .

3

2 |2+ $->-

B| |

} -

0 1.2 3 4 56 7 8

—_— 2

AB=(J D .4)
~1 -2

- point D is (6,2)
e
“l2) 7 a) T 2)

566 x 10" - 5.17 x 10%

4, (a) Difference =
. = 49 x 10

(b) 530 nanometers = 530 x 10
=53 x 107
5:4-4x 2 =396

100
3.96 [shift| [.,,| 3° 57° 36 3h

57m

36s

106



6. I=€§TT
I=39 R=4 T=%
30 = 1‘3‘x4><-197 _ .2
~100 100
P___'1003x39 _ 1300

7. 0.75 tonnes = 0.75 X 1000 = 750 kg
error = 750 - 650 = 100kg

60000 grams = 60 kg
error = 650 - 60 = 590 kg

8.(a) 1 kilobyte = 2° bytes
= 8 X 2" bits
= 29x 2" = 2" bits
x = 13 o
(b) 4 kilobytes = 4x.2° = 2!x2® = 2%
y = 15
9. LZx = 2x70 = 140°
Zy =90-40 = 50°
_ 180-x
Lz y ( 5 )
_ 180-140
50 [ 3 )
= 30°

10.(a) 6x* +6x = 6x(x+1)
(B) 6x?+5x+1=3x+1)2x+1)

11. Sam of inferior angles = (n—2) x 180
= (5-2) x 180 = 540
2x + 3x + 4x + 5x + 6x = 540
' 20x = 540
x =27

Smallest angle = 2x = 54°

107
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12.(a) cosx = —é—
shift cos % = 60° |
cosine is positive in the first and fourth quadrant
“ X = 60° or 360 - 60
x = 60° or 300°

(b) from graph 270 < x < 300

13.

14, 1 = K JP

4 = K 100 K = 04
@ 1= 04 JP
(b) P = 144 |
I = 047144 = 04 x 12 )
= 4.8 ‘

15. (a) smallest AC is 2.5 cm

_ BC
(b) tan A I
Largesttan A = Largest BC
| Srnallest AC
_ 105 = N
2.5 4. 2 .

Largestangle A = 76.6°
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16. (a) Number of rands =

24
X
—_— = +

(b) 57 = 500+800
X = 24 x 1300 = 31200

17. (a)
Mass kg O<x<2 2<x<5 5<x<9 9<x<15
Frequency 10 3x4=12 |4x35=14] 12
Frequency is the area
(b) Barheight = —2—=12_

-9 6 - o
A bar of height 2 units isdrawnfrom x = 9 to x = 15

3x |
= == +
18, ¥y 2 5
_ 3
y=3 =73
3x = 2(y-95)
- 2(y-35)

3

19.(a) OP = 6P

OA=AB=BP=2P
OB =4P

(b) BC =BO +0C =0C -0B
= 2q-4P

(¢) AQ = -2P +q = q-2P

@ BC =240
. BC is parallel to AQ

20.(2) ZKTP = 70°
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KT _ 25
®) 5235 = s 70
_ 25sin35 _
KT = 280335 53

21. (a) Diagonals bisect each other for figures A, B, C, D

Probability = %

® A CE

(c) Parallelogram (B)
Rhombus ©
Rectangle (D)

22.(a) d = 42°
e = 74°
f=64°

(b) 252°

18

23. (a) % X 36

X 36 = 16

X 36 = 12
intersection of two sets = 18 + 16 - (36-12) = 10

W|— O &

N S

Gy = 10 = 5
(b) Probability 36 0



24. (a)

’}

22

20 }—

speed 18 /

{metres
per i6
second) .

“

12

10

111

0 2 4 6 8 10 12 14 16 18
Deceleration d Change in speed 8 |
eceleration = = - =
®) Time = 8 '
d =1 . :

(c) Distance = area of triangle = % X 4X20=40m

20 22

~Y
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Mathematlcs

Paper 2 |
June 2002

1. a)4.15x10°

- 4.15x10°
b) Average number = - = §,987
) . 9 _ ~ 5.26x10°x79

=10 times
2. a)2008  (Luis is 19 and Hans 23)
- b) 1993 - . {nine years before, Hans Is 8 and Luis is 4)
3.
E
7

biagram 1
b cup) o CAD

4. x=544-20=34°
y = 180 — 54 = 126°

5. Length = \/(5 --{—]_)2 + (_4 _4)2 = 10
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6*.
6. ,
5
4
S
2' a
N\
Mo A1
=5 [=4 [=3 |=2 [=1 frg 3 6 0
EENEEERERNERER l |
— _(4) (5) (-1
2 eaen (L0

b) AB=b-a

7. Decrease =25-22=3
Percentage decrease = 2—3:5- x 100
=12%

8."‘3(x+7)< 5x -9
0 3x+21 < 5x-9

Ix-9% < -21-9
2x < -30
x > 15

9. a)lengthofonerod £ -
| 95< £<105 -
Minimum Length = 3 x 9.5 = 28.5cm
b) Minimum Area = 28.5x.9.5

= 270.75
= 271 cm?
Actual Area 2
) ——————— = (Scale
10. 2) Model Area ( )
300 3
s = (20)° = 400
Model Area (20)
Model area = 300 _ 0.75 m?

400



b) 0.75 m*

nn

0.75 x 100 x cm?
7500 cm?

' 5
11, T=.
V+1

TV+_T= 5
V=5-T
5T -
B
-1

<

——

.
—]ur

12. Sum of interior angles
=(n-2) x 180
= (7-2) x 180

= 900
Total of all six equal angles
=900 - 50 = 810
Size of one angle ‘
810
= — =13
6 > ,

13.

p

TR
‘t!; !’a‘i 'l' i- A ol

Wk

i
i Y v
1 D
Y4 A
by o Wy 'y

GRS
R

TRl

; :i‘a;*:’akx&
A ?\' ; 1
A ?3%: s

Zac Dl i

b)6x 1x2=12cm?
€} 6 x 6+2x 2=40cm?

114



1 1
14.3)xt==-= =4
A
=1
xwz[if:z
4 2
oo (1) 2 L
X [4] 16
by <yl<y’ <y
15. a) Ii) Kite
b) ii) Two
(a) 1l
N
.
A Ty
"
o
"
D

16.2) 1) g(4) =2 (42 -5=27
i) fg (4) =277 = 3
b)gf(x) =2(x")-5

=2x%-5

c) %

N iy

X
X
X3

’>?‘<u“<

)

17.a) I (4r> = 16 T17°
b)16 fIr*~ @ =15 IIr
2Mr+N@nN=101r

(b)

H

115



18. a) i) 68—02—95- = $128

ii) 128 x 6.45 = 825.6
825.6 — 800 = 25.6
800x12x 3/’
PRT _ A2 "

PY1= T50 100

19.a) i) -3 + 6x = -15
if) 6x = ~12
X=-2
b} Because |c| = 0

IR = D [i ;J
R

20.8) i) X* - 5x = x (x - 5)
i2¢-11x+5
= (2x ~ 1} (x - 5)
xX*-5x _ x(x-5)

X

b)

21, a)ACP =9+ 6" -2 x 9 x6 cos 95
= 126,41
AC =11.24=11.2m
b)Area=1%2 x 9 x 65sin 95
=26.9 m?

22.a)line £,C=3
Using points (0, 3) and (8, 7)
7-3 1

8-0 2
Equationis y=%ax+3
b)yz ax+3
X>2
y <7

X -11x+5  (2x-1x-5) 2x-1

116
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Mathematics

PapérZ |
November 2002

1. a)-1.5-(25) =-4c
b) Greatest is 3° C, least is —1.5° C
Difference = 3 - (-1.5) = 4.5°C
2. Herloss=62-46 =16
Percentage loss = g x100 = 25.8%

3.
4. 1Euro 0.975 Pesos
? 500
. 500x1
= = 512,
Amount received 0975 82 eurc?:s N
——=0.001, ——=0.011, 0.11% =—%=0.
1000 %% 1000 b= Joo ©=00011
0.0108 = 0.0108 o
1 11

—— < 0.011% < 0.0108
1000 <0.011% < 08 < 1000



6. 2x- 10X _2x(5-—4x)-10>;

_ 10x-2x*-10x _ -2x°
5-x . L
OR
X-5
'2_l=l
73 3?9
b) TR _(16Y? _4
9 9 3

8. Distance = 380 correct td the nearest 10m (% = 5)

375 <Distance < 385
Speed is 3.9 m/s to 1 d.p.
3.85 <speed <3.95.
Didarce

Speed
Greatest Time = Greatest distance

Least speed
_ 385 _

=385 100sec -

Time =

b) Rectangle

10. a) Numbers are 3 5 7 8 8

Mode = 8

b) Median = 7+8_

2

118



11. Circumference = 2 nr = 2 x6.4 x 10°

= 4,02 x107
=40 x10'm

12. a) Angle EDC = 180 — 109 = 71°

13.

14,

15.

b) Angle C = 180-7 1= 109

Total sum of angles (6 ~ 2) x 180 = 720
95+ 109+ 71+ 109+ 2x =720
(A= £B=x)

384 + 2x = 720

336 = 2x

X = 168°

£ FAB = 168°

Change in velocity
Tme
= 1.6 m/s?

a) Deceleration =

4-0
25

b) Total distance = Area under the graph
_35+6

a) £PQS = ~PRS = 80°

b) In APQX, sum of angles equal to 180°
80+ 33+ ~ZQPX =180
ZQPX = 67°

) £PSQ=33-21=12°

First equation x 3
Le. (4x+5y=0)x3

12x + 15y =0
Second equation 8x-15y =5
Adding 20x=5
T4
4x + 5y =0
1
4= | +5y=0
. (J Y
S5y=-1
1
y=-

5

x4 = 19m o o

119
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16. a)

l‘=z

cose=3—‘.1§

v
m

)
%

312°

b) 6= 360 - 312 = 48°
Distance the ship is north of the harbor H = 3.5 cos @

=2.34km
17. Y
. 7
%
7
v
R
G v /?99’/
A s, ff;” /%
f/: J/J{/ 7 %
% L Ly x



18.

2x 1 X

19. a)5 3>2+4
All by 12

60 - 8x > 6 + 3x

60 -6 > 8x + 3x
54 > 11x

b)gf(x) = (x-1y-1
=4 ~-4x+1-1
= 4x% - 4x

121

] [w

P | =2 I | +1 |x

~ f_,(x)=)(+1 <
2



21.

22.

_fo o0
a)A+P—[0 0]

R ERAR
b) Q is the inverse of A
2= e [ )
_ [ % %J
-5 %

]
W |
{
-
N b=h
——

a) KM = 2 KL = 4cm
OK? =4 + 3= 25
- 0K = 5cm _
b) Since chord PQ is also 8cm, therefore the distance OR = OM = 3cm.

: 2,92
In A MOR, cos ZROM = 3 +3 - (5]
- 2x3x3
Cos ~ RCM = -0.6806
ZROM = 132.9°

122



Mathematics 0580
June 2003
Paper 2

S - 0051 & 0.049 & 005

[y
]
i

| 5
. < 5% < —
0.049 5% o8

123

2-(a) From graph —» 5£ —p 7.9 to 8€

(b) €9 —» £ 5.65
€ 90 —» £ 565

3.5 = 54 2 o XX _ g,
I sec 1000 " hour

or 194 Km/h

+ 3§-—2b =3 (_23J 2 [—51] ) [—69)'(3} i

|

T

5- 2 :17 : 18
students = 665

_ 2 -
Teachers = a7+19) X 665 38

6- 18-05 < £ < 1B+ 0.5
175 < £ < 185 —» (1)
12-05 SW< 12+ 05
115 SWK< 125 —» (2)
smallestarea = 17.5 x 11.5 = 201.25 m?

7- 3 < 2x-5 <7
8 < 2x < 12 4 <x<6
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8- 3 9 27
11 121 1331
14 196 2744
-7 49 -343
9. A = (-1,1) , B = ‘(5,2)
= yz_y| _ 2"1 =l
(a) m = TS0 6
(b) Angle = 6 tah9=-é- '¢9=tan-’.‘1;
8 = 95°
10- 2 -— 1 - 2(x+4) — (x-3) .
-3 x+4 (x-3)x+4) (x-3)x+4)
_ 2x+8—x+3 - x+11

S (x=3)(x+4)  (x-3)(x+4)

26 .
- . _—— U t
11- 2 6. 0 rational
4 .
17 ~ rational
v irrational
1—,172- = 4  integer

12- (a) <ABC = 90°
2P+ 3P = 90
5P = 90
_ 90 _
P == . P =18
(b) q +5q = 180°
6q = 180
q = 30°




13- (a) 3 cm?~—p 300 patients
1 cm? —p 100 patients

(b) 30 £ x < 60 —» 12 squares
patients = 12 x 100 = 1200

(¢) 10 < x < 30 —» patients = 600 (6 squares)
60 < x < 100-—p patients = 880 (8.8 squares)
8.8 |

e 2.2 (height)

Frequency t
density

So

Lo

30

20kttt

\o

o 20 40 €0 80 100 g

4 @® 5 4Y2 1 -4) (10 17 4
i ~3 240 3 6) l-6 -9 0

_ (5 4 a _1_-2'—4
® A= [-3 -2J A |Ag(3 5}

|4 = -10 - (-12) =

AT S ( ] [3/2 5/2}

125



7087000 — 4714900
- ) = -
15-(a) % Increase 714900

= 503 %

(b) () 4714900 ——> 4710000
(i) 7087000 = 7.087 x 10°

x 100

16-(a) BC = ? sin 18 = %‘1
"BC = 80sinl8 = 247 m
®) s = t(p +qt)
s = 3(4+ (38x3) s = 462 m
17- |
(a) R

Lx.

)
OO 4,
N
Py = ¢’
S'..
ol
3.
M <
v |
B . L
A 2 : ¢ § ¢ =2 &=

126



(ii) Matrix of stretch : 127
K =3 : _

9

18-() AB = 9.6cm

'96cm  100m = 10000 cm
tom %0 = 10416 ~ 1042

m = 1042

(b)

19- cars = x
trucks = y . _
(a) 20x + 80y < 3600
x+ 4y < 180
(b) 25x + 50y = 3000
x+ 2y = 120
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©@ x+2y = 120 x =0 2y = 120
y = 60
point (0, 60)
y =20 x = 120 point (120, 0)
qej
50
4O :
0K !
AL
30 A TEAuE R
J; Rads: f:;_._._r_ :
SEgfu fegrassn ey
i == Ee it a
TR :
S
o 40 go o o ReoX

(i) x+2y =120 & x+4y < 180
to find point of intersection of the two lines

Xx+2y = 120 (1)
x+4y = 180 (2)
-x-2y = -120
multiply (1) by (- 1)
adding 2y = 60
y = 30 trucks
and X = 60 cars

other possible points on the line x + 2y = 120
80,20 and 100, 10 and 120,0
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X 2 | -15 | -1 | -05 0 0.5 1 1.5 2

y (01102 |03 |06 | 1 | L7 | 3 {52 9
(b)
y
. ,.F i“ L . :; . “ N
axan ’,‘ 3Am
Yt ey o .
. - -'!k.lt“q HE
& i’! "Fﬁ - b
: } . .. - --'- : u8 _F
i)
H
3 +
-2 - '
'_H-T--f

(c) Horizontal lineat y = 6 intersect the graphat x = 1.6
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Examination
Paper




June 1993

Paper 4
1- (a)_[ W/’ /// A 8
1 _/ "
CAU 1'5), ANB
(b) P u Qf or (Pt Q)
) (i) 50 |

(i) 35+ 25=060

(1i1) Probability =
Number of students speaking more than one language

Total Number of students
40 + 35 _ 1

T 150 2

(1iv) Probabihity =
Number of girls speaking more than one language

Total number of guls
40 _ 4

90 9

(v) Probability =
Number of girls speaking more than one language

Number of students speakmg more than one language
40 40 8

4 33 75 15



(a)

(b)

(a)

June 93

Paper 4

(vi) Numberof boys = 35 + 25 = 60
Probability = 00 X ELANE L
150 149 745
) 71
(i) Arca = --"T)!’ x 110 = 9955
Area = 9960 m? correct to 3.SF
(i1) Cos 50° = f*_[_)_
150
AD = 150 cos 50° 964 m
(i) sin 50° = ~Ai—B
150
AB = 150 sn 50° = 115 m
BC 150
() —==- = ——
sin 50 sin 100
S0sin 3
BC - 'll‘—ﬁ‘*ll—ﬁg = 117 m
sin 100
Areaof A ADB = 4 x AD x BD sm 50°¢

= b x 964 x 150 sin M) -

Arcaof A BDC = 'z x BD « BC B
< DBC = 180 - (100 - 50) = 30°
Arcaof A BDC = Yex 150 « 117 g 30 - 4388
Total area = 9960 - 5539 - (388 (988"

20000 correct to 2 S

(1 Volume =150 < 100 x §0 = [200000 e~ 1200 Lureg

21 % 35 =735 ¢ s

(1) Volume oi waier per sec -
tme = l_g_O_C_)_O_Og 16326 53 oo
16326.53

= W: 4535 h = 4 h 32 mm



Junc 3 Paper 4 3

y ! | > : .
by v:?xsuzxsleo-r SN314218 = 1740 eny’
] B ;
mv = —zxr?h —-'-2—-er
3 3
V:—g-zr3= -—’-::rzh
3 3
\ 3V - 2;
V-2 = ar'h = h = 2 ZZL
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. r=1.2
4- @Wp=6 , q-=2
(b) gradient = - g = - l% (from diagram)
o o . 6-0 1
or using points (0, 6) and (4 , 0), gradient = 0-4 = —1-7—
. 1 9 25
c) (i) k=~=02 , (===18 , m==—=5
(c) (1) 3 . <

(d) (1) x coordinate 1s 3.1

' :'BL (i) at the point of mtersection

PR PRI Y = ¥)
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tay 'xox 100 = 30
When v = 30 x 1 44 for graph A and 56 for B
Median for city A is 44 and forcity B is 36

(by Forcity A Lower quartile (at y = 25) equal 20

Upper quartile (at v = 73) equal 38
32

mterquantile range = 58 - 26 =
(©) () arx =20 . = 18000
Numbe-r of people less than 20 | vears old are 18000
(i) at x =20 . y = 3000
Number of people less than 20 years old are 3000
(d) (1) x =70 , v = 91000 (lessthan 70 years)
Number of people at least 70 = 100000 - 91000
= 9000
(i) x =70 , y = 76000 )
Number of people at least 70 = 100000 — 76000
| = 24000 |
(e) City A wfli have the larger population since ;
(1) City B has more people over 70 years
OR (2) City A has more people of younger age

(less than 20 years) .

(a) (i) angle x isthe same (verticaally opposite)
angle R equalangle P and angle S equal angle Q
since SR is parallel to PQ
(11) A's RSX and PQX are similar
RS SX _ RX

PQ) QX PX




Junc 93 Paperd 6

4.2 3
7 QN PX
2% 7
ox = L35
-4
PX = Tl =525
4

(ii1) Since triangles arc sumilar

Ratio of areas = square of ratio of sicles

Y E
area of A PQX 7 19
. 29x49 >
Area of triangle PQX = —_—l%i— = 89 c¢cm-
a2 242 ;
(iv) Cos < R = i__i-_-l____; = :.]_
2x3x4 24
< R = 29°
OR Areaoftnangle = 29 = % x4 x 3 sm < R
2x29
st R = - = < R == 29°
12
(b) () < CDE = = ABC ="65°

OR <-CDE= 180-< CBE = 180 - (180 - 63)=65°

(ii) <.BED = 65 + 19 = 84 exterior angle of A
. <BCD=180-84 = 95. |
< CBD = 180 - (80 + 65) = 35°
< CDB = I80 - (96+ 35) =.49°

(i, ~ < BEC = < BDC = 49°
BCE = 65 - 49 = 16°

A



Jung 9t Paper 4

- a1 tx+5')7'=x2+1x+?.)2
x2 ¥ 10x ¥ 25 = x1+x2+4x+4

- x2 #j6x + 2 =
: i
‘ xz'i——*-%'('f;x - 2I___()
a )*v 0 +84- 621093
h} \--- R A
2
= §.84 - 248

(ni) hypotenuse = x + 3
= 8§48 + 5 = 13488

(using only the positive root of x)

: y
(b). (1) tme.= = .
3 .,
. Y v - 3
(i) totaltime = = - ——=
J
Yo,y . 50
o s > = 4bh 30mm = 4 =
> 4 60
dy+3v+9 5 29 58
12 6 6 12

Ty #58-9 =49 = vy =~

(i) total distanee = y + v + ]

=7+7+3 =17 kin



Junc 93

. (n -1][2. ;

| 0

0 -1 33
-1 06742

(d) Retlection on x

v to
o R N
i S 2
i it

axis

pomt (1 ,0)—(1,0)

(0, H—=(0,-1)

i 0
Matrix is
0 -1

Paper 4 8

(e) NM =

]
/'_"_"'\
= | !

V.= NM
i.e. M folleweco vy N

ie T followed by U

| S S
.
iR |
_ 7
— =$ =y —1 =2 o 4 | g 3 ¢ 5 g [
e i | .
o i M =72 N P S R .
. ‘ | P
[_ -1 L R

|
..,...'...__
ay

LY | :
' S R ; T -
AT
N I R ! ' i i
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b o op o= ——— - 1= 213625
215625 )
g = D222 -1 - 2078125
(1) 03 — 1.23
125 —  1.625

1625 — 1.8125
18125 —  1.90625
190625 —  1.953125
1953125 —  1.9765625
(ifi) Limit is 2

(by continuing the procedure few more times in each case).

(b) § — 26
26 — 132
152 - 1.304
1.304 —  1.2608
1.2608 — 1252106
1.25216 — 1250432
1 250432 — 1.2500864
Limit is  1.25 or | & Le. %
(c) Start with 8 again
8 = 3
3 > 175
1.75 — 14375
14375 — 1359375
1.359375 — 1.3398438
| 3398438 — | 3349609
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Limit will reach  1.333 1e. :-t
J
QR Start with x
X
X - =+
d
[x J X i x 35
-+l > —+—-+l=—+-
4 16 4 16 4
(x 5 X 5 X 3
—t =t = —t—tl=—+]—
16 4 64 16 64 16
(f_ i. X 21 X 21
236 64 256 64

X 83
+ ——,
1024 256

as we go on gets smaller and its value is negligible . The

fraction I—-s-;—_a— will approach 1-]— = i
256 3 3

(d) by inspection :

dividing by 2 Limit 1s -?1:
dividing by 5 Limit 1s :51.
dividing by 4 Limit 1s % ’
dividingby n =~ Limit is ——n—-l
By Algebra "

When the limit is reached then dividing by n and adding one will
result in getting the same number (limit), and that is why it is
called Limit

Let the limit is X

1= x

+
+ n = nx

| R o3|w

=nm —x=(n-1)x
7
n -1

¥
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Paper 4

1-  (a) amount received = 800 X 2 = 4714
1.68 100

answer 1s 471 dollars

. PRT

b) (i) a t=p + —

(b) (1) amoun p 100
§00x 9 x —6—

= 800 + ———12 _ 836 DM
100 »

(it) amount in dollars = % = 4471

answer is 447 dollars
(¢) K Laus, he got the larger amount
(d) amount = 120x1.72 = 206.4
= DM 206

é'q Ch

[ -]

\ 110

Pa:né’f 3-8 q(ram AE

-

10 Cm

™

(b) (i) Yes
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{a) Four.
(b) Ais(4,6) and H 1s (0,2)

-0 -0

-4
Vector of translation is [ ]
-4

(¢) The rline through (0, 6) and (6, Q) its equationis x +y = 6
(d) Reflection onthe hne x = 3

(e) Rotation clockwise by 90° centre point (3, 3)
1 3 3 é .

(H [ )[ ) = [ ] ~ i.e. point B
-1 7 ] 4

(@) OS° = 400%+8502 - 2x400x 850 cos 110
= [115073.7
OS = 1056 km B
®) sin 8<DOSOT B sian??O
sin < SOT = 0.7564
< SOT = 49°
(¢) The bearing of Tokyo from Osaka

=30 +49 = 79

.. The bearing of Osaka from Tokyo

= 180 + 79 = 259°
850

500
Oh 30 min + I h 42 mmin

1h 12 min ie 11 12

(d) Time of journey = 1.7h = 1Th 42 min

time of arrival



{a)
(b)

(c)

(a)

Nov. 93 . Paper 4 13

amount = 10000 x 15 + 20000 x 8 = § 310000
number of standing places replaced

= 20000 - 4000 = 16000

number of the extra seats = ES—E) = 8000

(1) number of seats now = 10000 + 8000 = 18000

(1) amount = 18000 x 15 + 4000 x 8 = $§ 302000
200000- (4000x8)

(111) number of seats = T = 11200
(i) x standing places remam -
(20000 - x) standing places replaced to 19—0(;&-—}- seats
" .
number of seats now = 10000 + 20000-%
. i , ) 2
_ 20000+20000-x _ 20000 - X
, 2 2
X
“ (1) 20000 - e 2x
40000 = 5x = x = 8000
: 8000
Total number of places = 8000 + 20000--—-———2
= 24000
maximun number of spectators = 24000
Area of the circle radius 10 cm = zx10% = 100 «
Area of the circle radius 20 em = 7x (20)2 = 400
Area of the circle radius 30 em = xx (30)2 = 900 »
Areaofbull = 100 =
Areaofinner = 400 n - 100 = = 300 =
Areaof outer = 900 m — 400 m = 500 =
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_ ratio of the areas of bull : mner : outer
is 100 =« : 300 n : 500 =

le. )V 3 5

(b) Probabiliy = 2eaofbut_ 1 _1
totalarea 1+3+5 9

() 2/5 - Bull
' 2/3 Bull % fnner

\Wﬂ\ Outer

2/5 - Bull
1/2 Inner 172 Inner
171 Outer
25 Bull
1/10 Quter 2 Inner
I/1 Quter

. 11 1
Probabilit - L
(1) Probablity = 6% 70 ~ 100

(if) _to win § 12 means to get one bull and one mner.

Probability = —Z-xl + ! x?— - 2 |
5 2 2 5 5
(i) To win $-30 means hitting the bull all three times,
therefore,
2
Probablhty ;— 2 X= = 8
5755 125

7- (a) (i) < VTO = 90, since VB is targent to the circle and
OT s a radius. '
(i) < TOV = 90 - 20 =
< TOS =2 x 70 = 140°
(iii) < TPS =% < TOS = 70° (theorem)



(L}

(c)

(a)

Nov Y3 . Paper 4 15

(1) S 200 = 91 = —!9—
VO A0,
VO = W_ . 292 om
sin 20°
(11) VP = VO - OP = 292 + 10 = 39.2 cm
height of the cone = 39.2 cm
(i) tan 20° = f—“f - AP
VP 39.2
AP = 392 x tan 20° = 143
R = 143 cm
(1} Volume of the cone = % r R? h
- E X 3142 x (143)2 x 39.2
= 83954 = 8400 cm’

Ly}

(i) Volume of the sphere = — #r

4

3
4 3 o

= :x3.142x{10) = 4189.3
3 ’

4190 cm®
(ii1) Volume of c_empty space
= 83954 - 4189.3 = 42006.1

il

percentage of the volume of the cone

5
4200 x 100 = 50.1 %
83954

2
y =4 + 2x - x°

At A y =1
4+ 2 - xb o= ]



(b

(c)

Nov Y3

x2 - x -3 =0
x—-3Nx- b =0

x = 3 or
x coordinate of A is

x2+2x-4=0

-
2

Paper 4

x =

_ 244416 ~2+420

X =

2
= 124

2

-1 (rejected)

(only positive root)

16
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17

(e)
(f

.12 m

gradient = - 2

or

gradient =

gradient using point (3

2-2
1'-3

= -9

—

LT, 5




9.

Nov 93  Paper 4

i ] n+1l-n ]
() - - —- = =
Y n-= | nin+ 1) nn+1
(b)
| n L ! !
n n+l n(n+1) |
| 1 '
1 2 1x2
7 r_1 U
2 3 2X3
L '
3 3 4 3xd
1 b
4 4 5 4x5
] i ~L \L
M L T
99 99 100 | 99 x 100
Lo 1
100 1 100 101 | 100x 101 |
|

(c) adding all terms of column 2 and column 3

rr, 11,11 v
1 2 2 3 3 47777 100 100 10t
1 1 i 1
= + F+— +
Ix2 2x3 3x4 100x101
1 1 1 1 1 1
o—— = + + Fnn, +
1 101 Ix2 2x3 3x4 100x101
| 1 1 | __}99

........ +

t—— b —+ =l-—=
Ix2 2x3 3x4 100x101 101 101

18



1-

(a)

June 1994
Paper 4
Each exterior angle = -3—29 =72
Each interior angle = 180 - 72 = 108°

OR Sum of all angles = (2n-4) x 90

= (10-4)x 90 = 540

each interior anglé - 2480 108°

103
C D

(m) AX = 6.6 ¢m

19
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. . 30
ta)y (1) speed = TB = 8 /s
tn)  speed = Sx3000 28.8 kmvh
1000
a R 120
thy totaltime = 103 + |13 + —
8.5
= 376 s
80+100+120
overall average speed =
. 37.6
= 798 m/s
807 +120% - 100°
(¢} Cos BAC = —— = 0.5625
2x80x120

< BAC = 35.8°
(d) Bearing of C from A
= 558+62=117.8° = 118°
Bearing of A from C
= 180 + 118 = 298°

{a) f(x) = 3x? -2x - 4
f(-2)=3@4)-2 (-2)-4=12+4-4=12 c
(by f(x) = -3
3x? -2x-4 = -3
3x;2 “Ix—1=0 ¥ I N

F N
ey




(e)

H

(a)

(b)

(c)

(d)

Junc 94  Paper 4 21

~3x = 2{4-3x)- |

i
4-3x =8 -6x -1
4

-3x -8+0x+1 =0
Ix-3 =20
x = |

y = 4-3x 3x = 4-y
glx) = is_‘
mn y=fKx graph B
(i) y = g(x) graph C
No ofteachers x ,  No of students y
24x + 20y 2 240
+ 4 6x + S5y 2 60
x+y <13 , x24 | y =23
6x + 5y = 60 x=0 y=12 , y=290 x = 10

i

X + y=13 x=0 y=13 |, y =20 x = 13
The region satisfying all inequelities are marked R

To find the answers to (i) and (i1) we test the éomers of the quad
R or points closer to comers, so we check points (4 , 8) , (4,
9),(5,6),(8,3),(10,3).

(1) Least x+ yisfor(5,6)and (8, 3) whichis equal 11.

(11) Greatest value of 24x + 20y is for (10, 3) and equal 300 kg.
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{aj

(b)

(¢)

(d)
(e)

(D

(8)

~{b)

(c)

Junec Y Paper 4 Q, 23

crrcle through O, A and C

has OC as diameter = 13

. : 13 ]

its radius = —=6— cm
7 9

a— A

Sin< AOC = 2 or tan < ADC = 2
13 12
< AOC = 22.6°
226
< APC = % <AOC = =2 = 113
< 0AQ = < AOC = 22.6°
0A = 0OQ

< OQA = < 0OAQ
< AOQ = 180 - 2(22.6) = 134.8°
< APQ = % < AOQ = Y% x 1348 = 67.4°
APQR 1sa cyclic quad
< QRA = 180 - < APQ
| = 180 - 674 = 112.6°

(01255 115
(1) T . .
1O0f0 115 235
(1) transformation is the reflection on the line y =x
(it Forreflectionontheline y = —x
point (1 , 0) is reflected into (0, — 1)

point (0, 1) is reflected into (— | , 0)

0 -1
Matrix of trasfonmation is ( J
-1 0
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(d) (i) transformation which maps AB\C) to AyB,C, isa

rotation by 180° centre origin or enlargement by — 1

centre origin .
point(1,0) — (- 1,0)

-10
O,) > (0,-1 matrixis( J
0 -1




(a) Height Frequency
0 <h <5 20
5 <h<10 40
10 <h <15 60
15 <h <25 80
25 <h <50 50
(b) Mid Interval Frequency fx
X f
25 20 50
75 40 300
125 60 750
20 80 1600
375 50 1875
250 4375
Mean = i 47 18.3 '
S f 250
(c) height h Cummulative frequency
< 5 20
< 10 60
<15 120
<25 200
< 50 250
(d) (i) classinterval 15 < h £ 25
Median = 15 + 1227120 ¢ (25 - 15)
200-120
=15 + 85—0 x 10 = 15% =15.6
(e) probability = 253;660 = ;—2—% = %%

June Y4 .. Paper 4




Q.

()

(d)

(a)
(b)

June 94 . Paper 4

. 9
probability = @ X 189 0.577
250 249
Length = 736 I8
0.42
mass = 7.56 x 0.83 = 06.65 ¢

0.5m° =05 x 10° an’

5 0.5x10°
100 7.56
= 49603

50000 to the nearest thousand

no. of prisms =

(i) areaof A'OAB = éx0.42 = 0.07 cm’ |
(i) Equilateral.
(ii1) Area = .—l-xz sin 60

—

%xz x 0.866 = 0.07

K1 = 0.14
0.866
x = 0402 cm
= 4 mm
. 245-18 6.5 .
gradient = —/——— = — = 13
35-3 0.
€] y=2x2 Pis (c,d)
d = 2¢?

(1) Qis (c+h,e)
e = 2((:4-11)2 \

26
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. @{c+h )

(i) PR = h , e d) R
QR = e-d
= 2(c+h)? -2¢2
= 2(c2+2ch+hz)—202
QR 4ch + 2h?

iv) gradient = — =
(iv) gradien PR ;

= 4c+2h

(v) Pis (c,d) whichis (3,18)

ie. ¢c=13
Qis (c+h,e) whichis (3.5, 24.5)
h = 0.5
gradient = 4c¢c + 2h
= 4x3+2(05) = 13
W)ec =13 . ho=0l
gradient = 4x3+2x0.]
= 122
(vil) (a) h  approaches zero

(b} pradient = 4c = 4x3 = 12



1. (® (1)

(i1)

2. (a) ()

28

Nov. 1994

Paper 4

Amount divided between them = -i%% x 9000 = 3600

Amount Alexis receives = % x 3600 = $ 2000
Amount Biatriz receives = §x3600 = $ 1200
Amount Carlos receives = é— x 3600 =3%400

: X 1
Carlos receives -9— of the Amount

Amount divided = 9x 420 = 3780

Income = 3780<100 _ 59450
40
(b) Interest = BBI
100
16000}{1’.2::{£
1= 12. — 5960
100
kite flies
5
8
good-
/ wind
3 ‘ -3
4 8

\ kite does not fly

1

! not a kite flie
— 10t & —_ 5
oood wind <

_:_g . kite does not fly
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(i) Prob. of a good wind and the kite flying
15

2
(iif) Prob. that the kite does not fly
' ~ 3.3, 115 9 15 33

=e——_—
4874716 32 64 64

ool

-

2
= =X

4

(b) Prob. that the kite stick in a tree

= SX—X—+—X—X=—

— ———t
64 - 128 128

(c) (i) mode is the most frequent wind strength, therefore the mode
1s 7. To find the median construct the following table :

wind strengih
frequency
cummulative freq.

3141516718
61816 17]19]15]1
14 122 | 28 |35 |44 [ 49 (50

LS RS N P
o lnity

50+1 _ o5 5y

order of median = %0 = 25 {or

from the above table this term number 25 (or 25.5) lies within
the group of wind strength of 5.
, Therefore the median is 5.
(i) Mean = (1x3+2x5+3x5+4x8+5x6+6x7T+7x9+8x5+9x1) + 50
= 247 + 50 = 4.94

(i) Number of days for which the wind strength x given by

3<x<7 isequalto 6+8+6+7+9 = 36
36 _ 18

Prbability of a good wind = — = —
. 50 25

3. (a) (i) Bearingof B from A = 360 — (180 — 37) — 83 = 134°
(i) Bearmgof C from B = 134 + 83 = 217°

(b) Using ascale of  cm = 10 km
120 kim = 12 cm.
100 km = 10 cnm.
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Distance CH = 11x10 = 110 km
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6. (a) (1)

(i1)
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=2 & bx
X
x=1,y=2 2=a+b
x=2,y=- ~5-—§+2b X2
10 = —a — 4b
2= a+ b
12 = -3b = b=-4
a=2-b=2+4=6
a==6 and b=-4
y =16 16=£—4x
X
16x = 6 — 4%
4x2+16x—6=0
2x*+ 8x -3=0
_ 88 - 4x2x -3
x 2x2
_ -8x+/88 _—8+9.3808
4 4
=035 or -435

BC? = BAZ + AC*-2BAXAC cos A
=72+ 922 7 9xcos 120°

, = 193
BC =139 cm
BC CA X
: =— sine rule
sinA sinB
139 9
sinl20 sinB
X 0 xsini20
smB = ———m8—
13.9
B = 34.1°
120
angle OAS = = 60°

(b) (®

g

from (z) above, :mgleB = 34.1°
34,
angle OBS = 4 = 17.1°

b

32
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r r
— = AS =
AS tan 60°

(i) tan60° =

r
i) tan 17.1° = —
(i) BS
(iv) AS+BS = AB
'y T
+
tan 60° tan 17.1°
r T
1.732 0.307
% * o)
N — 4+ ——
1.732 0.307
rx3.835 =7
r = 183 em

BS =
= tan 17.1°
=7

l

K9

7. (@) @) 132 - 5% = 1690 — 25 = 14
J144 = 12 L CD=2%x12 =24 cm

(i) Cosx=% x=06

<COD = 2x674 = 135°
(i) arc CBD = 222 x2x3.142x 13 =30.6 cm

2
(iv) distance CD round the semicircle
: : =qxgr=xnx12 =377 cm
(b) (1) Area above the water level=2 1 (r—h)
=2nx13(13-5) = 654 cm
(i) total surface area = 4 nr® = 4x3.142x 132 = 2124

4 x 100 = 30.8 %
2124

=
o

percentage =

8 (@M =160 x 27

t=0 M=160x2° = 160 ,p = 160
t =4 M=160x2'4=11—?=10,q=10
t=6 M=160x28=19 15 _9;

64
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‘r\
9. (a) () Translation of [3J

(i) Enlargement by factor 3 Centre the origin.

(iii) Rotation by 90° anticlockwise centre the origin.

(iv) Stretch along the y-axis factor 4.
(v) Shear parallel to the x-axis.

~(b) Shapes B,DandE
(10
(¢) matrix of stretch = (0 J

(d) matrix which trasnform F onto A is the inverse of

()t )-07)

10.(3) a = ~6.8+6.9+Z+7.1+7.2 =7
b=7x18 =126
c = 474+49+51+51+52 — 5
) 5 :
d=5%x23 =115
(b) 7.3+7.6+57.7+8+x <« 27 = 16.5
306+ = 165x%x5 ~ 375
2.2

35
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(c) Since the meanis 7.2 and all the known marks are less than 7.2,
this means y and z an preater than 7.2.
Assuring that y < z , thismeans z is the largest and 7 is the
least .
Deleting these two marks
11+ 71471+ 71 +y
. S
y=5x72-4x71
=36 — 284 =17.6
and z is any value greater than 7.6
A possible pair of values for y and z 1s 7.6,7.7
(7.6 and any number greater than 7.6)

7.2
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-H-H

= X

'V'

reflection on the hne

1
1

)

(1
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(g) (1) - reflection on the y axis
o (Y el
® o) =[]
=)
—>
1 1

Matrix of transfornmation is (-’ )
D1

2. (a) (1) E»

(i) BE = 9.4 cm | |
(i) semicircular arcBA = mwr = 3.142x3 = 943 cm
®® r=10
tan 30° = % = DA =577 cm
(i) AE = DE - DA = 3x10 - 5.77. = 2422
(i) BE? = (20)° + (24.2)% =.985.64
BE = 314

(iv) Semi circuler arc BA = nx 10 =314 cm
(v) Length BE equal to the semicircular- arc BA.

3. (a) taxable income = 20 000 — 3000 = 17 000
tax paid = -1120—50- x 17000 = $4250

(b) taxable income = 20 000 — 4000 = 16 000
~ tax paid ="-%%x 16000 = § 4800
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X

20 000 —
(20 000 - x)

taxable income

(c)

= 4950

30
100
X) =

- (1) tax paid =

16 500

20000~ 16 500 = § 3500

30

4950 x 100

(20 000

X

=
)
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©y
X 7
11

I nm i
N O
“

n

X

(d) solutions of the equation 2x+ 7 = —6—2- are
- X

x=-33,-11,09

(e) gradient = LR 1.5
n 2 1
5. @@ - = =
@O = 3 2
i) (a) = =
M @ 3 O
(iit) —  Bemard next to Alain
Alain at
%=l one end 3 ~ Bernard not next to Alain
Alain not : 2 Bernard next to Alain
4 =2'- at an end '
6. 3
3

-5- Bernard not next to Alain

. 11 2 2
(iv) =X—+—=X~—
35 35
1 4 5 1
= — e e—=—
15 15 15 3
2
b —
(b) S
2 1
c) — = — -1 =8
()n—l 4 .



6. (a) (i)

(ii)

® O

(if)

(iii)
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(2) OC = V182-32 = 177 em
(b) Sin <AOC = %

<AOC = 96°
(¢) Circumference = 2xnr = 2x3.142x3 = 189 cm
(a) Circumference of circle of radius 18 cm
=2nr=2x3142x18 = 113

(b) <AOA = %xsso = 60°

r2 2
2
. 1 1
Ratio = [=| = —
(b) Ratio (ZJ "

3
(c) Ratio = G—) = -é

curved surface area of the cone removed = Y of the curved
surface area of the original cone.

", the curved surface area of the remaining solid = % of the
curved surface area of the original cone=%x24n=18=

Volume of the cone removed = —é— of the volume of the
original cone.
Volume of the remaining solid = %of the volume of the

original cone = %—V

7. (a) arranging the numbers in order
61,62,64,65,67,68,69,70,73,74,74

(1)

(i1)

term

the median is the

median is the 6th term
median is 68
mode is the most frequent number
mode is 74
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(iii) mean = ;n)i
_ 61+62+64+65+67+68+69+70+73+74+74
11
= 67.9

(b) median 17 i.e. middietermis 17
numbers are Xxx 17 x x
mode is 19 1.e. there is more than one number of 19 and it can
only be two 19
x,y,17,19, 19

mean = 14

X+y+17+19+19 =14
5
xty =15
we can take any two integers the1r sumis 15 say 7 and 8
A possible set of numbersis 7,8,17,19,19

(c) Height Mid value frequencey

X f fx

1-4 25 8 20
5-8 6.5 7 45.5
9-12 10.5 _5_. 52,5
20 118.0

... xfx 118
Mean height St 50 5.9

(d) () In histograms areas represent frequency, area in the histogram
corresponding to heightof 1-4 is 4x8 = 32
Area in the histogram corresponding to height of 13 — 20 is
gx6 = 48

frequency of height of 13 - 20 is g—g— x8 = 12

(i) total frequency = 8+ 7+5+12 = 32
LYY

. ' . 32
median order is

median class interval is 912
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8. (@) (i) areaof A = %x(x+l) =5

x2+x =10
x+x-10 =0
) x - ~bb? - dac
2a
~1xV1-4x1x-10 _-1x+41

— —3

2 2
= 2.7 or -3.7 (invalid as x should be positive)

Length of PR = 2.7 cm

®) (@) (AB)?2 = (AC)? + (BO)2-2. AC . BC . Cos120°
AB? = yl-2.y(y + 2)x —%

= y2+y-2+4y+4+y2+2y
= 3y? +6y+4
() AB =7
| 3y2+ 6y+4 = 77 = 49
3y%+6y—45 = 0
y2+2y-15 = 0

(i) y2 +2y-15 =.(y+5)(y-23)
(iv) y? +2y-15 =0

(y+35)y-3)=0
y=3 (y = -5 isinvalid)
AC = 3¢m CB=35cm
9 24?432 2 = Kk + Dk + 1)
22432 s -
(a) k = 100
2422432 . +100? = 1000101 (20D
F+28430 L SRR 7 _
= 338350
M) () 22+4%+62+ ... + 1002 = 22.(17+22+324+ .+ 1n?)

= 22442 + 62+ +(2n)?
M = 100 n =50
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(i) 22+4%+6%+ ... + 1007 = 22(12+2%+ .. + 50%)

=4x 50 5; x 101 (substituting K = 50)

= 171700

(€) P +22+3% 4 ... + 99%+100% = 338 350
(12 +32 4524 . + 992)+ (22 +42 467+ ... + 100%) = 338350
124324524 .. +99%+171700 = 338 350
2324524 ... +99% = 338350 — 171700 = 166 650

(@) 12-22+32 42452 ~62 ... 997 - 1007
| = (2+32 4524 . +997)- (22 +4% 467+ .. +1007)
166 650 ~ 171 700
= — 5050



(®)

(c)

4

(d)

(a)

©)

Nov. 1995

Paper 4

Volume = Cross sectional area of trapezium x Length.

= L1308,0.7x500=332.5 m’
=333 m?

598.5 tonnes
599 tonnes

mass = 1.8x332.5

area of the circular pipe = 72 =3.142 x (0.25)?
- =0.196 m?
area of trapezium = -‘-—]-’-Lig-& x 0.7 = 0.665 m?

percentage of the earth which is not replaced

_ 0196
=g 2 100=29.5%

Volume of water flowing in 1 hour
= Area x speed x time
= 3.142% (0.25)2 % 0.8% 60x 60 m>
= 565.56 in° = 565.56 x 1000
= 5.66 x10° Litres

=
Il

931 98

—
i
Prd
—
.‘—i
ﬁl
OC

1
= 931

1.6 t=7 | = 3142 = 1.27 sec.

= [ (i)2=_}1_

45
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(d) () Lengthofarc = 2 x2nr

()

(¢)

360

1 = ==x2nxl
-

=
(ii) Area of sector = 5%5 %
='-3—2-6x7tx12 = 0.5 m?

f(x) =6-x-x*
f-4)=6-(-4)-(- 4 = -6 Lop==6
f(3) =6-3-3* = -6 " q=-
g(x) = x°
gC-D= (-1’ = -1 T=-1
g =2°=38 s =
(1) 6-x-x* =2 le. f(x) =2

from graph ¢ = —2.56 or x = 1.56

(i) - point of intersectionis (1.4 , 2.7)
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() gradient =lt=2=

(1) gradientat(l,4) is -3
~ due to the symmetry of the graph.

() Bearingof B from C = 21 +41 = 062°

(i) Bearing of A from C = 021° | |
- Therefore, the bearing of C " from A = 180+ 21 = 201°

The distance A north of |
Cis CD

' o= CD
Cos 21° = 455

- CD = 450 x_”Cos.,21°.

(©)

@

= 420 m

A is 420muorthof C.

AB? =450% + 600% - 2 x 450 x 600 x cos41°

 AB =394m

Area of triangle ABC = 1 x 450 x 600 x sin41°

= 88568 m?

_ §8368 _
10000 8.8569 hectare

Average number of people per hectare = E%% = 42
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(b) (iii) rotation 90° anticlockwise about the point (1 , 2).

. (a}

)l

(© O (

14 4
112

)

144

(i) Stretch parallel to the y axis by a scale factor -2

@

(11)

perimeter of the triangle
p=Xx+x~3+x-5=3x-8§

P
2

1
5 X

= 3x-8

=2

1
2x

8 =3x-24x =

AB = 16cm

d
oX =

x = l6cm
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(iii) the smallest angle is opposite
the smallest side 1.e. angle A.
using the sine rule

16__ _
sind3.2 smA".:>A 43°

(b) () Ifthe tnanﬂle is right angled then
x? =(\ a)2+(x 5)?

=x2 —6x+9+x2 —-10x+25
x-=16x+34=0

Iw-? IO

. 16i\/16'—4x1x34 164120
(i) x=— _ 3 = >

= 1348 or 2.52
2.52 rejected as x should be greater than 3 and 5.
(i) AB=1348 , AC=1048 , BC=28.48

120+128 248 31

(a) P;obability

720 720 90
| 5242 2 3 23
(b) Probability = 22+200+120 3 _472 3 39 _ 492
720 4 720 4 120
(¢) Time(midinterval)x 75  97.5 1125 135 180
frequency f 152 200 120 120 128
fix 11400 19500 13500 16200 23040
| Sf 11400419500+ 13500+ 16200+ 23040
Mean = = —
T f 720

L

= 116 mm



(d)
Time 60 <1590
Width 30

Width in cm - 2

Nov. 1995 Paper 4

W0<15105 105<1£120

15 15
1 1
200 120
20 12
20 12

51

12012150 150<15210
30 60
2 4
120 128
12 12.8
6 3.2
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<BAD = <BCD = 122 = 66°

A's ABP and CDP are equiangular

<A =<C , <B =<D angleson the same arc
<APB = <CPD vertically opposite

o A's are similar. .

Since A's ABP and CDP are similar

AB_BP_AP  I115_BR_§
CD DP (P CD 8 3

area of ACDP _ (cp )2
area of A ABP

area of;)A CDP,; (_3..)2 = .‘]T
_‘%_

areaof A CDP =

<BTD = 180~ 132 = 18°
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(ii) OT is the diameter as angle OBT = 90°

132 _ zpo _. OB

= 66 cos 06 oT
=93 = - di =2

OT YT _2_3.4 cm .. diameter =23 cm

9. (@ () m%é

(i) AB=b-a

(iii) AC=3AB=3(b-a)

(iv) MC=MA +AC

=1 I =23h_21
—2a+3b 3aA—3'_D 22a

“(v) Position vector of C

®

OC=0A+AC=a+3b-3a=3b—2a

=1t =1 lay=3p-1g -
l\dN—-EMC—'g(sb—zza)—sb za

ON=2b=10B
ON:OB = 3:5
ON:NB = 3:2

TR gOR R

54
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1. (a) amount paid for the car = % x 12000 =$ 7200
(b) Cost Loss Selling price
100 30 . 70
7200 ?

' 70
1li ice = —x 7200 = 5040
Selling price ™ X

(c¢) Amount invested in the bank = %x 12000 = $ 4800

PRT _ 4800 x 8 x 18

Interest = = 12 = $576
Herest = 00 o °

Total amount he took from bank = 4800 + 576 = $ 5376

(d) Amount left = 5040 + 5376 = $ 10416

10416 |
100 =86.8
12000 %

percentage =

2. (a) () AB?=60%+100%-2x60x100 Cos 80
AB = 107.3 = 107 km

.. 100 _ 1073
(i) — = —
Sin A Sin 80
A = 66.6°

(iii) Bearing of B from A
360-[(180— 30) + 66.6] = 143.4°

| (b) faster ship is the one sailed to B.

0 t-.'=12—c:;)- = 5h

i) speed of the slower ship = -639 =12 km/h
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3 2\ (-3 3Ix~-3+2x2 -5
3. (a) (_1 GJ[ ZJ:[~1x~3+6x2)=( ISJ=

x= -5 y=15
by i 3 S -
(_) inverse o - ~6—(—4) )

o e

3t+2u=10

-t+6u=-10 x 3
-3t+ 18u=-30
adding 20u=-20

u=-1
3t—-2=10 = 3t=12
t =4

|

X

4

|

56

4. (a) If the first student chosen is a boy, the number of boyé then is
12 — 1 = 11 and the total number of studentsis 11 +9 =20,

(b)

(c)

therefore, probability that the second student is also a boy = —

11120
12123 boy_<
< 9120
12/20
921 girl
12 11 1
) PBB)=—x-—=—
O A TR T RET

. o 8 6
P(GG) = = x == -2
(@ RGO =1x55=3

* boy

girl
boy

girl

11
20
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2 9 9 12 18
PBG , GB)=2x 2+ 21218
@) P(B )= ¥ 20121520733

OR 1_(11+6) 18
357 35) 35

11 0 22
P(BBB) = -2 x o2 x o =22
@@ (B )= '>1 *20°19" 133

(i) At least one of the three isa girl =1 - a]i are boys
22 111

133 133

5. (@ () EB=+3%+4%2=5cm

(i) AC=+42+42 =32 =566cm

(i) EC= /32 +(+32)" =640 cm SR

57



June 1996 Paper 4 ~ 58

E
(b)
3
£ 3 AL 4
Cid
5 2 4
4
D
> e
~
= |
6. (a) perimeter =2(x +3) + 2y =20
?\x +6+2y=20
2y=14-2x
y=7-x

(b) Area=(x+3)y=(x+3)(7-%)=19
Tx—x2 +21-3x=19
x} - 4x~-2=0

444 - 4x 1x(-2)
2

4124
2

(c) x=

=445 or -045

(d)x=4.45, Length=445+3=745cm
Width =7 -0.45=2.55cm
or x=045 Length=-045+3=255
Width =7~ (~ 0.45)=7.45
Same answers are obfained for any value of x.
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Time 0-1 j1-2 |2-4 |46 |6-8 |8-10 |10-15

mdvalue(x) | 2 | 1% 3 5 7 9 12

frequency(f) 12 { 14 | 20 14 12 18 10

fx 6 | 21 60 | 70 84 162 125

() mean = 2 6+21+60+70+84+162+125
>f 100

= 5—2§ = 5.28 minutes

100

(i) mean = Smin 17 sec to the nearest sec.

(b) Commulative frequency table

Time Commulative frequency
0 0
<1 12
<2 26
<4 46
<6 60
<8 72
<10 90

<15 100
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Ermre (i)

!l/. s

2 13

{1

o

g

5
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T

14
A P

(c)

fo
So
4om

30
20

PR S

3




(d) (1)
(if)
(iii)

8. (a) (1)

(if)

(iii)
(iv)
®) G)

(i)

June 1996 Paper 4 61 -

From the graph media = 4.5 min.
Upper quartile = 8.3 min,

Interquartile range = Upper — Lower = 8.3 — 1.9 = 6.4 min.
Arc = anﬂlc 2
360
iTE = x 27 x4
3 360
x=4x360___60'°
x8

Area of seclor = -—6—0— X 12
360

= .é.x 3.142 x 42 =8.38 cm?

Area of triangle ACB = %x 4x4 sin 60 = 6.93 cm?
Shaded area = sector ~ triangle

=8.38 - 6.93 = 1.45 cm?

‘ 2,402 _ 42
Cos B= 107 +107 -4 =0.92
2x10x10
6=23.07 ie 231°
Shaded area =  sector ~ triangle
231

' X102—-1—><]0x105m?3 e
360 2

=20.16 - 19.62 = 0.542 cm?

(c) Shaded area enclosed = Sum of the previous two shaded area

=145+0.542 = 1.99 cm?
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9. (a) p=%=2.4
' 12
6
215
8

3-8)2-3) =5
(5-8)2-5) =9
9 -8)2~9) =7

=2

{

q

l-i’
it

nmnn

s
t .
u

X 2 (3{4 15|67 8109
o f(x) 6 {413 12412117415/(13

x (21345 ]6 1718 9l2nliwn
gx) [ 0[St 8985072750275

e ST

iy
l‘-")

[ 5
g
[l ‘o “‘-:—_____ : -
i -
=l
s

‘: .'i'...
" (AR I
IR i 5
' A i
LRI
AT AT
Iiialtn
Il

-
=7
==

ety § it e 1

A P———————

ppunmany |

e ] i B — § e —.

y—)
RN N

1

RN ERERE i
e
.'[“ il h!.i i
S B P
}

1
L ~
o
—
=ttt =

b}
—— | ——
SNSRI, (o ——

{

—

firoinedipentesh
:

P p— |

——
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(c) (i) At the points of intersection F(x) = g(x)
%=(x—8)(2-x)= —x? +10x-16

12=-x3+10x% - 16x

x3~10x? +16x+12=0

" (i) Solutionsare x=2.8, x=77

(d) gradient of tangent = —— = —4

- 9-1
6—

oo

10. (a) (i) The next two tenms are
3 13,21 21

. o e an =
13+8 21 21 + 13 34

(ii)f- b athb a+2b 2a+ 3
b’a+b’a+2b 2a+3b7 3a+5b

®) (1) 2 3 4 5 6

1
x ' x+17x+2 x+3 x+4" x+5

" (i) 100th term is xm

+ 99
e 100 1
(1 x+9“2
x+9=20 x=11
23 2x+2)-3(x+1)
© _3_2x+2)-3(x+1)

x+1 x+12 (x+ 1)(x+2)

25{+4—3x—3 _ 1-x
(Xfl)(x+2) (x+1D){(x+2)

_

63
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. (@ () <BDE = x50 =25°

- (i) <OED = <QDE = 25°
<QEC = 180 — 25° = 155°
(111) <BCE = 90 - 25 = (5°

180-50

= 05°

180 ~ <OBE .
180 — 65° = 115°

(b) <OBE- =
< DFE

.

2. (@ @) 1-015=085
(i) 0.15 x 0.15 = 0.0225

(@ GBB . BGB = BBG
"~ GGB GBG BGG

(u) (a) P (at least one girl) =1~ P (all boys)
' 1

=_1..(5)°_ 1-1=

]

() P (Two gitls) = P (GGB, GBG BGG)
1

=3xgx}xi=3
(c) P(BGB or GBG)
.—277 -.;IZ-X-%-=-l

3. (a) Volume = volume of cylinder + volume of hemisphere

=1tr2h+%+ &ar?
2

2

(b) () 0.7 litre = 0.7 x 1000 = 700 cm’

700
. of gl = — = 4]3
no. of glasses 25 3

no. of full glasses = 4
(i) How muchleft = 700 - 4 x 170

= 20 cm’

=170 cm®

64
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4. (a) and (b)

. F} ) . . N . . -
- . . - . 3. . .- . [} .
.. .!I’ N

I | EDCN SRR SRl RERAY Bt Al
A |

o .
- e e mme e e 2 —
. . . :

Equation of £1is
=l x

51 - 33 1
(®) () (r )(o 3 2) ) (4 -1 -2)

5p+qx0 =3 p=
5r +5x0 =4 r=
p +3q =3 3gq=

L Wi v

r +3s =- 3s=-1-1=-F >s5=-1
(iv) Matrix represent reflection on the lime y = Y2 x
(c) on the diagram.
(d) Angle of rotation = < AOA'! = 180° — tan™! % = 127°
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160% + 1002 - 1202
2 x 160 x 100

(@) (i) Cos<BAC =

<BAC = 485°

(11} Bearing of C from A .= 048.5°
Bearing of A from C = 180 +48.5
(iii) Shortest distance = d

d

Sin 485° = — = d =749 m
100 _

(b) 160 m — -1;60 = 8§ cm

100m — 5 ¢m

- 00m = 3 cm

120m — 6cm
80m — 4cm

3w

66

= 228.5°
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6. (a) first = X
Second = (x+3)

O®) (@) x+(x+3)+(x+3)? =77
(i) x+x+3+x2+6x+9 =77
x2 +8x~65=0
Gi)) x+13)(x-3) =0
x=35
(iv) numbersare 5, '8, 64

67



7.

X
y

(a)
(b)

jacket
Suit

() x

o
_15 Y-

DRy ET

T

4x + 10y
5x+ Oy

< 8
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Cutting Sewing

5

6

A IA

4
10

60 = 2x+5y <30
60

2%+ 5y=30=(0,6), (15, 0)
Sx + 6y =60 = (0, 10), (12, 0)

profit function = 30x + 100y
- From the graph there are 10 possible

combinations.
Using the corner points
(9,2)profit=30x9+ 100 x 2

= £470
(10, D) profit=30x 10+ 100 x 1
= £400

Max. profit = £470

L N A | :
SRS QA=A A N
EO0 0 B R (B \ XA A A,
ST NN AN A7 7
| NOR NN ’_+\< /
| \\\[\\SI LN :{ﬁ
' 7 ‘f | ‘IT | J: &
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8.
Amount x 0-10 10-20 20-30 30-40 J0-50 S0-GO
mid. value x 5 15 25 35 - 45 53
frequency 0 4 8 12 1 S Mr-40
fx 0 60 200 420 495 275 Y IX - 1450
(@) Mean= 2fx = 1459 = 30,25
f 40

10 €20 <30 <40 <50 <60
4 12 24 35 40
r = 35

(b) Amountx  x<
Cumulative frequency 0
p=12, q=2,

(d) Median = 36.7
- Upper quartile = 44.8
Lower quartile = 27.5
Inter quartile range = 44.8 - 27.5 = 17.3

2
——h—
ado
? : :
lq,‘ i i ! : | : i
R T T T |
- S 1/ !
: 1 ! | :
E | 4,‘{‘ L & .
1 0 l th ' ; 3¢ f 0 » . i
e T
H i ' | 0
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9. (3 2x+1_x—1___2(2x+1)—-3(x-—1)=4x+2-—3x+3_x+5
' 3 2 6 .6 6

(b) ) x%-5x+6=(x~2)(x~-3)

(i) x2-5x+6=M(x—*3)=x—3
x2+x-6 (x+3)g;ﬂ.f) x+3

(c) 3x* =7x -1

32~ 7x+1=0

—btb?-dac _7+VA9-4x3x1_T+37

2a 6 6
- = 218 or 0.15
10.(2) <OZM = & x 60 = 30° |
() Cos30° = == = OZ = 3464
S8 = 0z

() OW = 6 — (34642 = 2 = 49

(d) basearea = 3 x 6 x 6sin 60 = 15.5885
4

volume = 1 x 155885 x 4.90 = 255 em’

(e) Cosine angle = oz _ 3.264

angle = 54.7°
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11. (3)
31135 2 {210 2 11120
3| 45 3 | 103 2| 560
31 15 51 35 21 280
3] 5 71 7 21 140
1 1 2| 70
51 35
7 7
1
135 =3x3x3x5
210 =2x3x3x%x7

1120 =2x2x2x2x2x5x7
1080 =2x2x2x3x3x3x5

)
a=1|b=9|c=6ld=3le=5|f=4|g=2|h=7]i
G 5
(i) e Soe=3
() 210 & 1120

‘ h=17
axbxdxe = 135
Ixbxdx5 =135
bd = 27
band d are 3 and 9 — (1)
dxexgxh = 210
dx3ixgx7 =210
dg = 6
d and g are 2 and 3 o —(2)

from(ljand(2) d=3,b=9,g=2
bxexexf=1080
gxex5xf=1080

of =2
one i3 4 the other 6 — (3)
exfxhxi= 1120 S5xfxTxi=1120
fi=732 oneis 4 the other§ —— (4)

sofrom(3)and (4) =4, c=6 i=8
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L (a)-§3 x 200 = 160
‘ 100

20 children =20 x 2.50= 50
140 adult = 140X 5 =700
total 700 + 50 = 750

) Sale of children tickets =23 X
Sale of adult tickets = (200 -%)5

2.5%x+(200-x)5= 905

2 5% + 1000 - 5x =905

~25x =-95
x =38
(c) () total
2.3 :17 12
9 10800
proﬁt=15—}1%§99=6300

4
PRT 6300 x 5 X 13 _ ¢105

—_—

L _PRT _
@ 1=T00 100
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(a) BD=13.9
(b) Area of ABCD = V2 % 139%x2=139
: 8+139
Area of trapezium = x 4 = 438

Total area of the pentagon = 13.9+43.8=3577 cm?

3. (a) (i) Square numbers are 1,4,9

Prob, = — = —1-

) 4
(ii) Prime numbers or numbers less than 6. are 1,2,3,4,5,7, 11
Prob. = - N | |
12

(b) () 12+9, 9+12 10+ 11, 11+10

o b1 !
—X—xf=—
(1) T X

127 36
(c) .
Score 11213145167 81]9%9110 11712
Frequency | 1] 1) 110}l 11213451615
cf 1 2 3 3 4 57 101419 25 30
(i) themode 11



(ii) the median
30+1_ 15_1-
2

terms numbered 15, 16, 17, 18, 19 are all 10
Medianis 10
2 _

ii)the mean =— =289
(11))the mean 30

median order

: 0 2 30 2 5
d a=—nqr° = x 3.142 x 10 =26.18
(d) (1) are 360 T 360 X cm
=262 cm?
(i) Probability = Shadedarea _  26.18 0.0291]

Area of square 30 x 30

4, (a) £ ABC=90+25=115°

() () AC* =122 + 142 - 2 x 12 x 14 Cos 115=21.95

=22 km
iy AC . BC
"YSinB  SimA
2195 _ 14
SinA  SinA
. SinA = 0.5779

A =353°

(iii)Bearing of C from A = 25 + 35.3- = 60.3°
Bearing of A from C = 180 + 60.3 = 240.3°

5. (a) ABC and ADE are similar

(i) . AC_BC 5 _x+3
" AE DE 542X  4x+1

(x + 3)(5 +2x) = 5(4x + 1)
2x% + 11x+15=20x+5
2x2—9x+10=0

(ii) 2x2 = 9x + 10 = (2x = 5)(x - 2)

s
(@X=——,X= 2

74
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] |
() Ratio of sides X3 o _24+3 5K
4x+1 4x2y2+l 11

12
ratio of areas = [5)

|-

(b) (1) determinantof M =Qy+ 1)Q2y+3)-y (By-4)
=4y + 8y +3 -3y +4dy
=y? +12y+3=10

y*+12y-7=0
(i) y? + 12y-7=0

124144 -4 x1x(-7) -12+4172
y= =

2 2
y=0557 , -12.557
y=06 or =126

6. (a) OC= J62-(3.6)% =48

VC=6+48=10.8

(b) (i) ~the volume of the sphere = %'m3 = -‘;—x 3.142 x 63 = 904.896

=905
) = %x3.142x3.62x10.8
= 146.59 = 147

. 147
(ii)percentage of sphere occupied = 55 =162%

not occupied = 100 - 16.20=83.8 %

(11) the volume of the cone = %m‘

(¢) () 2mr=37.704

.. 300
=7957 = 7
W) 37628
(iiiyremaining part of revolution = 1 - 0.957 = 0.043

Angle= 0.043 x 36 =15.5°

75
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7. fO)=x> - 12x+5
(@) a=(-1)° ~12(-1)+5=16 b= (4)° — 12(4) + 5 =21
) () fx)=0  y=0 x=-13.65,04,325
(i) x> = 12x+10=0 = x> —12x+5=-5
x=-38,09 , 29

A
I N i
: |4 S 0 O O

) "-_/"__.:I'. S SR
>
e |

/. './

N

/

NE - ‘-f \ = | A

[ —
)

' \ .:':"'5:':..'/[

*: . B -

(d) Tangent passes through (iii) To find another point
(-3,16)and (- 1,29.5) the tangent at which is

gradient = z——”'s—(J%)- = %5- parallel to the tangent at x=-25

= 6.75 pointis x = 2.5

i
e B

( tangent are parallel )
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. 3
8. (a) () B, translation ( 3)
(i) C, reflection on the line  y=x
(i) D, rotation 90° anticlockwise centre origin
(0 _IJ
7}
® |,
5 <
(c) reflection on the y axis. X “*A A ’
; =F
-10 2 2 a1y
q .
o () , :
=5 =4 =3 -2 =1l 0 1 2 3 4 3§ 6 =
(e y=x-3
9.
~Birthday
Ist 2nd 3rd 4th S5th 6th 7th
Scheme
A $10 $20 $30 $40 $50 $60 $70
B $1 $2 $3 $8 316 $£32 $64 |
C - 31 54 $9 $16 $25 $36 $49

(a) (i) his 7th birthday, 70, 64, 49.
(ii) his nth birthday,  10n , 27! |, n®

(®) () 550 , 1023 , 385.
(i) 1710 , 262143 , 2109 A the smallest.

(ii)A and C an equal when

5 @+ 1) = n(n+1)6(2r1+1)
30=2n+1 2n=29
n=14"%

i.e. up to 14th birthday C is smaller
& starting from 15th birthday Ais smaller.
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N2
I-(a) Volume= Mrh = 3.142 x(-g-) x11 = 552 .992 = 553 cm*

32 em
24 cm

(b) (i) Length = 4 x 8
Width = 3 x 8

o

(ii) Volume ofthe box = 32 x 24 x11 = 8448 cm *
Volume occupied by the tins = 12 x 5§52.992 = 6635 .904

Volume not occupied = 8448 - 6635.904 = 1812.096
1812.096

Percentage not occupied = === 100 = 21.45% = 21.5%
(c) Cost Price Profit ~ Selling Price
100 25 125
? SR 0.60
100x0.60

Cost price of one tin = =0.48

125 -
Cost price of a box 12 tins = 12x0.48 = $5.76

(@ (i) Selling price for abox = 12x0.60 = §7.20
Saving per box = 7.20 - 6.49 = $0.71

(ii) Cost price of a box = $—5.76
new selling price of abox = $6.49
profit per box = 6.49 - 5.76 = 0.73

ercentage profit = 0.73 %100 = 12.7%




@ O MZ=V
(i) XU = XY = 5cm
XV =XZ=2cm

(iii) Scale factor of enlargement = Z—===25

XW =XUx25=5x2.5=12.5cm
VU=YZ= 6cm
YW =6x2.5=15m

) LXYZ = ZXUV = ZXWY

. ) 2 2 2 -
cos ¥z =2 ¥2 =6 _ =7 _ 435
(b) 2x5%x2 20

£LYXZ =110.5°

3-(a) (1) 11,12,13,14,21,22,23,24,31,32,33,34

(ii)(a) outcomes multiples of 4 are 12,24,32

probability = .13? - i. '-

(b) no outcome is a multiple of 5
.= probability = Zero

(

79



-.80

(b) Alice's choice Barbara’s choice

1
5 Hard
i '
Hard
ar 4 Soft
5
| , 2
A 3 Hard
6
Soft
' 3 Soft
5

(i)a) Sx5 =+

1
(b) Hard and Soft or Soft and Hard
2 4 4 2 8

= —X = =X - = —

6 5 6 5 15

o

(c) Hard and Hard or Soft and Hard

2 4 2 2 8 1
—X =t =X —= —t — = —
6 6 5 30 30 3

W | e

| 360
4-(a) £AOB == —=51.429

ZOAB = w= 64.29°

, oxX
(b)(l) SinZDAB = od

OX =1.55in64.29° =1.35cm X

(i) AB=2 AX

05 64.29 = A—X-
1.5

AX = 0.65
AB =2x0.65=1.30cm



OR Use Cosine rule
AB* =1.5% +1.5% = 2(1.5)(1.5)cos51.429

(iii) area of AAOB = % base x height

=lx ABxAX=1x1.30><1.35
2 2

=0.8775~0.878cm’>

(iv) area of the whole face= 7x 0.8775 = 6.14cm*

(¢c) Volume = Area x thickness
= 6.14 % 3 =1.84cm’
10

5- .
A
H
N
0
B i C

(f) allequal
(g) congruent
(h) radius = 2.6 cm

81
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82

/!
/ {4,-2)

2,110

-10+— ' (
/

(b)(i) Line through (3,0) gradient 2, foreach 1 unitalong x

y increases by 2

i.e. Line passes through (4,2) , (5,4)

(ii) Line intercepts y axis at-6 equation y =2x—-6
(iii) (0.7,-4.6) , (4.3,2.6)

(¢) gradient of tangeﬁt =

'_2_‘_(_'_@.—.4
4-2

-------



(d)y=ax2+bx

x=4 y___o
16a+4b=0

b=-4a

x=1 y=—6
6=a+b

-6=a-4a

-6=-3a

a=2 b=-8

T

7.

100 —

30

g

60™ perc.

60
Cumulative

Frequency /{

74
0 i v lyvly

40 50 60 70 20
Amount (§) =

(a)(i) Median=56.5~ $56 or $57 .
(ii) Upper quartile=$ 61
Lower quartile = § 53
(iii) 60" percentile = $ 58

90

83
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(b))  Interquartile range = Upper quartile — Lower quartile
=61-53=88 |

. 8
(ii)  Percentage = §x100 =16%

(c)(i) Weekly amount $ x Frequency Midclass
X fx
40<x =50 14 45 630
50<x =60 72-14=58 55 3190
60<x <70 92-72=20 65 1300
70<x =< 80 98-92=6" 75 450
80<x =< 90 | 100-98=2 85 170
| | 5740
(ii) Modal class is 50<x < 60
S 5740
(iii) Mean = %_f =Too = 57.4

(iv) Using smaller class intervals i.e. 40-42,42—44, .....

Or 40 - 45,4550 etc.
(1 0Y226) (226
8-®)D (5 112 4 4/7l6 8 16

(ii) Areaof S isthesameas T
1
which equal = 5% 2x4=4

(iii) transformation is a shear parallel to the y axis (y axis invariant)

o 1 0
(©)0) M=[2 J

L1 0Y_(1 o
(-2 1) (-2 1

(ii) Image of S under the transformation M~ is T
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9-(a) S5*+12*=25+144=169=13°
(b) 24% =576
25% =625

25% —24* =625-576=49=17*

10




Pythagorean triple is 7, 24, 25
© @ ¥ =x"-(x-2’
=x% - (x*-4dx+4)
=4x-4
y=x-4
(i) x=50  y=/4x50-4 =196 =14
x—2=50-2= 48
other two numbers are 48, 14
(iii) x =101 y=+4x101-4 =20
101 -2=99 |
other two numbers are 99, 20
(iv) since  y=vdx—4 = 4(x—-1) =2Jx—-1

In order to get y whole number, x should be taken such that (x-1) is a
perfect square. |

Possible valuesof x are 9+1=10or 16+1=17 , 25+1=26
36+1=37 | '
foreach. x,x—2 and y can be calculated

ie. x=10 x—-2=8§ y=2/10-2=6  {6,8,10}
x=17 x-2=15 y=2/17-1=8 {8,15,17}
x=26  x-2=24  y=2V26-1=10 {10,24,26 }
x=37 x—-2=35  y=237-1=12 12,3537}
Any one set is a possible answer.




June 98

Paper 4
1- (a) Men women children total
6 : 7 : 3 16
42000
() number of children =>3#2900 _ 15090
(i) Total number of people = -1-9’-‘%2-@9 ~ 96000
(b) 10 years ago increase now
100 20 120
? 4200
number of women lived 10 years ago = 4200 x 100 35000

120
(©)() number of boys = %x 12000 = 5760 |

number of girls = 12000 — 5760 = 6240

(ii) Total sum of ages of the 12000 children =12000x10.54 =126480
Total sum of ages of the 5760 boys = 5760><I(.).35'= 59616
Total sum of ages of the 6240 girls = 126480 — 59616 = 66864

., 66864
Average age of the girls = A0 - 10.72



2- (a)

=58 cm

(c) () AE
) ) (iii) cyclic quad.



2012 1162
3-(a) coss/ABC =10"+9:27 ~116% _ 9947

2x10x9.2
LABC =74.2°

%2 11.6
sind  sinB

92 116
sind  sin74.2

Sin A =0.76316

(b)

() Area of triangle= —;-x 10x9.2sin B -
a = 44 263 cm 2

Areaof car =12x12=144
Area remaining = 144 — 44.263

=99.7cm>

4- y=x(x+2) (x-3)
Xx=-3 y=-3(-1)(-6)=-18
x=-1 y=-1(1)(-4)=4
x=2 y=24)(-1)=-8
() (i) x (x+2) (x-3)=10
y=10 x=3.5

(i) x (x+2) (x-3)+15=0
X(xt2) (x-3)=-15

y=-15 x=-29
(d)y=2x-6
x=0 y=-6 (0,-6)

x=2 y=-2 (2,-2)

CA=497°

89



S0

2x-6
2x—6
2x—6

x=-2.7,0.7 and3

solutions are the value of x at the points of intersection

x3~x2—6x
x3—x2—8x+6=0

(e) x (x+2) (x-3)
x(x2 - x—6)
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5-(a) 0.8 succeeds

0.8 succeeds
0.2™ fails
0.8 succeeds
0.2 fails
0.2

fails

(b) (i) Prob for two tries to succeed
= Prob of failure and then succeed
= 0.2x0.8=0.16
(ii) Prob for one, two or three tries to succeed
= Prob of one + Prob of two + Prob of three
= (0.8+0.2x0.84+0.2x0.2x0.8
- =0.992
(iii) Prob of exactly five trials to succeed = Prob of 4 failure and then one
succeed |
= (0.2)4x0.8=0.00128

(c) Prob that he has not succeeded after n tries = Prob of failure in n tries=

(0.2)"

100 100 _100x-100(x-2) _100x-100x+200 _ 200

6- ()

x-2 x x(x—2) x(x-2) = x(x-2)
100 100 100 _
(b) — (C)E 7——5
200
x(x-2)
5x(x—2) =200
x(x—2)=40

X% _2x—40=0
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c=-40

(d@a=1 b=-2

___—b:t\/bz—tlac

2a
_ 2%./4-4x1x(-40)
2
24 2"164 — 7.40,—5.40

X

—

(ii) Original price of one kilogram of rice is 7.40 francs.

7 (a) (1) Equilateral
(1)) AB=4r=4x08=32m

(ii)h=a+r

sm60=§%

a=3.2sin 60

=2.7713
h=a+2r=27713+2x08=437m

(b) Total Volume = 6 x volume of one cylinder
= 6xm2y
=OX7TX (0.8)2 x1.5=18.1m3
(c) now the length of one side of the equilateral
triangle is 6r =6 x 0.8 =4.8
h=4.8sin 60+ 2r
=576 m

8 (a) (i) Reflection on the yaxis
5
(ii) Translation ( 1)

(iii) Rotation by 180° centre the origin or

Enlargement by —1 centre the origin.
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(b) i) A and B respectively
(ii) E and D respectively.

0 -1
@)ﬁ4=[1 OJ

(i) the point (0,1) is transformed to (0,1) and the point (0,1) is transformed to
(-1,0)
Therefore the matrix represents rotation by 90° anticlockwise centre the
origin.
(ii) The new positionof G is E

The new position of H is F

ano[4 3
@n=% 7))

V-1 = ] (2)3}21{2 3J=[1 ;é}
(4x2)-(-3x-2)\2 4} 2{2 4) |1 2

(i) NN 1=1 s0 points don’t change positions so G and H remain in their

places after the transformation NN ~1

9-(a)

10<x<15

Mid value ' ' 12.5

Number of people f 10

fx

Modal classis 0 — 5

Mean _ X 32.5+90+125+120+270 =12.75

> 50
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(b) (i) From the diagram given, the interval 10 —15 is represented in the histogram

by a rectangle of width 1cm and height 4cm, area = 4em? representing 20

people which confirms what is given in the question as a scale of lem?

representing 5 people.

For the interval 15 — 20, the area in the diagram is 2.4cm> C4x1),s01t
represents 2.4 x 5 = 12 people Soe=12

For the interval 20 — 30, the area in the diagram is 2em? 2x1),s0it

represents 2x5=10people = .. £=10
For the interval 30— T, the number of people is 24 , so the area must be
gsi =4.8cm?. The height is 1.6cm so the base is 48 3em.

1.6
3cm on the horizontal axis represents 15 min so

T=30+15=45 min

(ii) 18 people are represented by 15§— =3.6cm?

The base is 1.2 cm, so the height is % equal 3em.

10- Hour hand completes one revolution in 12 hours so 1k= 360 _ 30°

12

So each hour, the hour hand moves 30° :

Minute hand completes one revolution every hour

60min = 360°

. 360
1 =—=6°
min =~
(a) 12:30
| 30
Y Angle y=—=15

2
Angle x=180-15=165°
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06: 15

15 min= lh, _
4

Angle y= —i—x 30=7.5°
Angle x =90 + 7.5 = 97.5°

(b) (i) angle turned in one minute by the minute hand is 6°

(ii) angle turned in one minute by the hour hand is %% = % =0.5°

(c) (i) angle turned in degrees in t minutes by the minute hand = 6 t
(i) angle turned in degrees in t minutes by the hour hand = 0.5 t
(d)
. minute hand turned by 6t°

in t minutes.

Hour hand turned by 0.5t° in t minutes.

Therefore
6t - %t = 9(Q° 4
1 16— = 16 minutes
5—¢=90 1
2 4

90 4 -1—1X60=21.8ﬁ22860.

90
= =2 =16—
5% 1}5 11

16 min 22sec.



Math 0580
NOYV. 1998

Paper 4

1- (a) (i) Tax paid = l%%-x 24600 = 6888

Amount Left after tax = 24600 — 6888 =$ 17712
(ii) Commission = 24600 — 15000 = $ 9600

Value of the furniture sold = WG—X-IO—O = $160000

(b) Discount = 560 —392 =§ 168

Percentage discount = -2%8)— x 100 =30%

2- (a) 149 million kilometers = 149 x10° =1.49 x 10° Km
~ (b) Distance of Neptune from the sun = 30x1.49x10° =4.47 x10°
(c) Distance = 27 = 2x3.142x108x10° = 6.78672 x10° = 6.79 x10°* Km

9
&) Speed = — 82 X107 _ 4 6510 Km /h
P ]

12 x 365 —x 24
4

3- f(x)=x"—16
T (@) £(10)=10>~16 =100 —16 =84
f(=2)=(=2)* ~16=4-16=-12
(b) g(x) = 5x + 2

X [X5] | +2 | Fg(:!()

! =5 .
g (%) [-27] &
- x—2
g (x)="—
(©) fa(x) = f(5%x+2) = (5x+2)* 16
=25x*+20x+4-16
=25x* +20x-12

96
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(d) fx) = gx)

x?—-16=5x+2

x* —5x~-18 =0

_ = bt Ab?-4ac
2a
_5+./25-4x1x(-18)
2
51497
2
=7.42,-2.42 A 3 D
4- (a) (i) number of faces = 8
(if) number of vertices = 6 3 3
(iii) number of edges = 12
(b) (i) AC is the diagonal of the base

AC =3 +32 =8 = 4.24 B 3 C
(i) AH = HC = %AC - 4—'22-4—= 2.12

OH = .f32 - (2.12)* =2.12
(iii) Angle between OA and the base ABCD

3
is angle OAH
since OH = AH
ZOAH = 45°

(c) Area of the base ABCD = 3 x 3 = 9 cm’
Volume of the pyramid = % x9x2.12=6.36

Volume of the octahedron = 2 x 6.36 = 12.7 cm’

~0.6 08Y-1 4 =3} (3 0 1
5-(b) =
08 0603 3 -1) {1 5 -3
~0.6 08
=-036—-0.64=—1
0.8 0.6

So there is areflection (determinant =-1) the line of reflection passes through
the points of intersection of the two drawn triangles. This line passes through
the origin and the point (1,2) so its equation y =2x. The single transformation
which maps triangle T onto triangle S is a reflection on the line y = 2x.

Note:  That also the transformation is a rotation centre the origin anticlockwise
by 53° and a reflection on the y axis.

(c) Determinant M =
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6- (a) Probability of the first plant to flower pink = %
(b)
+ Red
2
Red 2 — Pink
5 2 .
J0 9 White
5 Red
9 2
Pink 2 Pink
2
ED White
5
-5 5 Red
White \Pink
' 1
9 White
“ 5 4 2
—_— W —= Iz —
(c) (D 09775
() x>+ x2=1
10 9 10 9 3

(iii) 1 - both not pink
= 1-(RR + RW + WR + WW)
5.4 5 2 2 5 2 1

=l-(—Xx—+—X—+—Xx—+—x—)

0o 9 10 9 16 9 10 9

(d) P(WWW) = Zero
number that will flower white is two only.

7 P73
-@ P=|

P|=/(=3)" + (2) =13 =3.61

@) P+q+r= (—23]+ (_11)+(-14] _ [—26]

(i) 10q - 2r




(A
R

Therefore vector 10q - 2r is parallel to p
(d)yap + br = 5q

G

-3a-4b =5 (1)
22+ b = -5 (2)
- (2)x4 8a + 4b = -20
-3a - 4b= 3§
5a = -15
a =3
22+ b = -5
2(-3)+b= -5
b=1
a=-3 b=1
8-(a) x = -1 y = —1—+(—1)=3 £ =3
x =1 y = ii+1=5 m=35
4
x =3 y = §+3=3.4 n=34
(©) (i) -i2+x=0 y=20 x = -1.6
x
(ii) —45—-!-x=4 y = 4 X =-09, 1.2, 3.7
x

(d) Take two points on the tangent say (1,4)and (3.2, 1) gradient

4-1 3 _14

T1-32 —22

100
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.

9- (3) (i) Area of the semicircle = —%—ﬂ' r?

= %x3.142 x 5% =39.275=39.3 cm?

(i) Areaof AACE = ;— base X height

- %x10x5=250m2

(iii) Area of the segment ABC = 1?—'32"—25 =7.14cm’
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(b)

SincePQ = QR and £Q =90°
LALP=ZLR=45°
LOTR =90°

s LTOR =45°
..OT =TR =5cm
S OR=PQO=10cm

Area of APOR =-;—><10><10= 50¢cm’

10- (a) Mass 80-100 100-110  110-120  120-130  130-160
Frequency 50 70 113 92 75
Class width (g) 20 10 10 10 30
Class width (cm) 4 2 2 2 6
Area in cm’
[freqg + 5] 10 14 22.6 18.4 15
Height 2.5 7 11.3 9.2 2.5

[4rea + classwidth)]
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(b)Mid class x 90 105 115 125 145
frequency f 50 70 113 92 75
Y £ =400
fx - 4500 7350 12995 11500 10875
Y fe=47220

Mean = Zﬁc =4722’0 =118

Y £ 400
(c) Quantity of apples of mass greater than 110 grams= 113 + 92 + 75= 280

percentage = 280 x 100 =70%
: 400

11-@@)@ 1, 3+5=8, 7+9+11=27
13+15+17+19 = 64
(ii) cubes of natural numbers
(iii) 100° = 1000 000
(b)@ 1+3+5=9 .
1+3+5+7+9+11 = 36
1+3+5+7+9+11+13+15+17+19 = 100
(the answer is equal the square of the number of terms)
(ii) complete square numbers
(iii) Total number of odd numbers in the first ten rows
=1+2+3+4+5+6+7+8+9+10 = 55
Sum of all numbers in the first ten rows = 55° =3025

(c) Last numbers in therows are 1, 5, 11, 19, .......... etc
differences are 4, 6, 8, ...... etc so the pattern can be continued.

1, 5, 11, 19, 29, 41, 55, 71, 89, 109, 131, 155, 181, 209, 239
Last number in the fifteenth row is 239
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Math 0580
June 1999
Paper 4
I.  Yes No Total
7 5 12 |
(a) Total members voted = 4_8'72g_x_12_ = 83640
(b) Total membership = 83640 + 14760
: = 98400
percentage did not vote = 14760 x100 =15%
98400

(c) 50 % oftotal number of members = 1—56% x 98400 = 49200

members voted yes = 48790
Therefore the new stadium will not be built.

2.(a) c =25y c = 100
100 =25 y y = —1212=40 years.
() ¢ =25y =25x20 =50 cm.
¢ =2
27 =50 r=i—=7.96 cm.
2x3.142
(c) Area = 1200 ar’ =1200
rz.-r—l—%-(E r = 19.543 = 19.5 cm.
3.142
c= 2m =2 X 3.142 x 19.543 = 122.8
4 122.8
c=25y y = -—5—5—349.1=49 years old.
(d) diameter = 100 cm. ' |
radius = 50 cm.
C= 2w =2 x 3.142 x 50 = 3142 cm.
C=25y
y= 242155 68 =126
2.5

1971 + 126-3 = 2094
The year in which the diameter will be one meter is 2094.
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5
3. s70° = —
(a) co IC
C= > = 14619 = 14.62 cm.
cos70
(b) (i) BA> =7* +14.62> -2 x7x14.62 cos 20
BA = 839 -
(ii) Area of A4BC = —;—x 7 x14.62 sin 20
= 17.5 cnm?
(c) Area of ACAE =~;-AE><CA sin 70°
% 10 x 14.62 sin 70°
= 68.69 |
Unshaded Area = 68.69 - 2 X 17.5
= 33.7 cm’

0.2 wind
Wet</ |
OB« ~~ no wind
dry
0.6 ™ no wind

(b) (1) 0.25 x 0.2 = 0.050
(ii) takes place on Tuesday means to be postponed on Monday and on Tuesday

it takes place (i.e. not to be postponed on Tuesday)
= 0.050 x (1-0.050)
= 0.050 x 0.950 = 0.0475

(¢) 025 x 0.8 + 0.75 x 0.6 = 0.65

(d) () 0.75 X 0.6 X 0.9 = 0.405
(ii) 0.405 x 0.405 X 0.405 = 0.0664

5.(a) Aand D
(b) Dand F
(¢) G, centre (0, -1)

(d) Band E , (6)
0
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(1 2Y1 2 2 1) (1 2 4 3
(e)(1)010011_(0011

coordinates of the 4 vertices of the shape H are (1,0),(2,0), (4,1),(3,1)
(ii) Shear parallel to the x axis.

6ax 3 2 -1 0 1 2 3
y 27 -8 -1 0 1 8 27
() (i) -2.7 Gi) f(x)=1.7= x = £(L.7)
X=35
(c) ¥-5x—-1=0 = x’=5x+1

Lineto be drawn = 5x + 1
x=20 y =1
x =2 y = 11
2.35

x\f




7.(a) () In A'sAMB and CMD
LAMB = LCMD vertically opposite

ZBAM = ZDCM  angels subtended by the same arc BD
. As are similar.

()AM MB
CM MD

10_

X
x 4
x* =40 x = /40 = 6.32¢cm
()@ BM =MC=p
(i1) m— ——[—)ﬁ— ——q

(iii) BA ]ﬁ M-K
5
- P 54
(iv) D _E _ﬁ m _
= =q + P=P-4 —>
(c) BAis pot parallel to DC as there is no relation between Vector BX and DC
8. (a) (i) 60 cm——p-46
80 ecm—» 67
67 - 46 = 21 ftrees.
(ii) Median = - = 64
~  Lower quartile = 39
Upper quartile., = 87

Iaterquartile range = 87 - 39 = 48
(iii) circumference

mid x class

frequency f  fx
0-20 10 0 -0 -
20-40 30 26 780
40-70 55 30 1650
70 - 100 85 | 33 2805
100-120 110 11 - 1210
. Xf=100 3 fr=6445
X fx 6445 : _
mean = =

= =64.45
>~ f 100
(iv) modal class is 70 — 100

(b) (i) interval 4070 is represented on the x axis by 3 cm and the frequency of

30 is represented by 30 cmi’, therefore the height is 30 _ 10 cm
(ii)20-40 2cm
26 tree = 26 cm’

107
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height x = —2-22-= 13 cm
70-100 3 cm
33 tree = 33 cm’

height y = §§—= 11 cm

100-120 2cm
11 tree = 11 em’

height Z = 1—21—= 5.5cm

~ 9.(a) Volume = 36 litres = 36000 cm’
36000 = 50 x 30 xh

— _3600
h 20 %30 = = 24 cm

(b) Volume = x(5+x) . 35
=25x + 5x°
(c) (i) Volume of water displaced up
= 50 x 30 x 1= 1500
S 25x 4+ 5x =1500
x*+5x-300=0
(i) x*+5x-300 =0
x+20)(x-15) =10

x = 15 cm
(iii) Width of block T HI R T RO Y OO P O A
=15 cm. ik "! 1ol ' / ‘
Length of block A G G I Y A R L R y -
=20cm. |1E]F AL, A
‘i'l -

10. (b)(i) Alberto and Bernard :f?
graphs intersect 3
at x = 60000  fx
Answer = $ 60000 L

(ii) for prices between L1
20000 and 50000
(iii) $ 15000

- zc sl:_.

& =)=
k) e

K]
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November 99

Paper 4
1. {a) Anna Bella Carla
' 3 : 2 : 1
$ 30
Anna share = 30; 3. $ 45
Carla share = 30;1 =$15

(b} (i) Total prize = 40+55+25=120
Total shares=3+2+1=6

Amount Anna received = 1‘2—0 x 3 =$ 60
] 120

Amount Bella received = = x2=$40
120

Amount Carla received = ~= x]1=$20

(ii) Lastyear increase this year

100 25 125
P 120
120x100 _

value of the prize last year =

2(a)fii A\B=70
x+ 11+ (x-3}2=70
iy x+11+x*-6x+9=70
; x?-5x~50 =0
(b} (i) x*-5x-50 = (x-10)(x+35)
(i} x*-5x-50=0
(x-10)(x+5)=0
x=10 , x=-5 | |
i x =10 ( only positive value is accepted )
(i) nBj=11+(x-3)? o
=11+(10-3)°=11+49=60

96
125 $ :

h



3(a) Difference between 20 13 and 05 42 is 14 31 i.e. 14 hours and 31 minutes .

(470)* +(630)* - (970)
2x470%630

(b) (i)cos C=

C =123°
(ii) Bearing of Mendoza from Cordoba
= 124+ 123 =247
(c) (i} Total dzstance BCMB = 630 + 470 + 970
= 2070

2070 + ITh30min+ 2h

Total time =

= 7h 38.4 min
= 7h 38 min .to the nearest minute
(ii) Time of arrival -
=1240 + 7h38 min
_ =2018
sun sets at 20 13, so the plane will not land before sunset.

(c) Rotation center x clockwlse by an angle of 1 43 °

{d) Translatzon of [QJ

110



111

SRS U RO OY SOV (S 1 USSR SR RN IO RN SO DISNE S
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(b} fix) = 0 intersection with x axis .
x =16 ,2.7
(¢} fix) =K having three solutions
ie. y = K having three points of intersection
K= 1,2, 3or4 {any value of them }
{d) the graph is symmetncal about point (1, 2), so the graph has a rotat:onal
symmetry of order two center pomt (1, 2)
(e) (i) Gradient of the tangent is given by the gradient of the line j joining (-1,2) and
10-2 8
(0,10), gradient o1 1 8
(ii) Other point is (3,2}
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6.{a)
0.85 has the iliness
0.20 -~ positive test result

0.15™ does nbt_ha.beuthe ifIness

negative test result g has the illness
. 0.95™ does not have the illness

(b} (i) 0.20x 0.85=0.17
(ii) 0.20x 0.85+ 0.80x 0.05=0.21

(i) 0.20 x0.15+ 0.80 x0.05=0.07
(c)(i) probability of positive test x number of people
= 0.20 x 10000 = 2000 ‘
(ii) probability of having the 1Hness times the number of people

=021 x 10000 = 2100 _

7.{aj(i) Area of semicircle BCD

1,1 (1 4)
=—ar’=—nx

2 2 2

=_Q.7698-==0.7?m

U B
fii)sin 15 ° = e 0.7m
0.7 T
sinl5
= 2.7046 C
~ 2,705 m

(ii)Area of AABC = —;-AB % AC sin 30
- -;-(2. 705)  x 0.5 = 1.8287

~1.83m?
(iv)Area of the shape ABCD = 1.83 + 0.77 =2.6 m?

(b) Area of the small circle = zr? = 7 x (0. 3)% = 0.2828 m’

Total area of the glass
=12x 2.6 +0.2828 =31.5m?

(c} Area of the circular window = 7r?= 1 x 42 =50.272
50272 -31.5 =37.39%

percentage of the window's area which is stone = ——
50.272
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8.{a) (i} Line | ,equationis x =2
(ii} line ! , equationisy = 2
(i) liney=mx +n
n = 0 line passes through the origin . To fi nd m take two points on the line
(0,0} and (10,5)
_5-0 _1

10 0 2
fiv) Liney =px+g
g=12 y intercept of the line
Line passes through points { 0,1 2} and (8,0)

radient ~0-12_-12 -3 p=_.3:
g P50 "8 ~ 77 2
(b)) H (i) A and E

(c) corners of G are (2,2) (4,2} (6,3), (2,9)
x+y = 4,.6, 9, 11 respectively,therefore maximum value of x +.y is 11

9. -
Amount mid class (x] | Frequency (fj fx
0-20 10 50 500.
20-40 30 40 1200
40-60 50 48 2400
60-80 70 30 2100
80-120 100 32 3200
200 9400
{a)(i) Model class
class with the highest frequency is 0 -2 0
o _2.fx 9400
{ii) Mean Zf 200 =47

(iii) It is an estimate as the amount given is in intervals and we take the mid
class as the average value of each interval .
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! Y. ! y Ly l Amount:
. 7 7>
60

()

8o

Amount

Frequency

Cumulative
frequency

20

S50

S50

£40

40

90

<60

48

138

s80

30

168

120

32

200

(¢) From graph (i) medium = 44

{ii) lower quartile = 20
(iii) interquartile range = 66 -20 = 46

upper quartile = 66
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10. {a) AB = 10? + (2mr)

= J] 02 + (27 x 2.5)
= 18.6
(b) Length of string

=32.97

=2 5% +(2rx 2.5
|
=33 cm M

v

¥ 3

27nr

(c) As shown : | \

(d) length of string
2
() +Gre2ey

() Gy




1- (a)(l) =X+ 2
x =0

(i) 3x + 4y = 22
y=20
(i) y = x + 2

Y- X

3y
added to

4y + 3x

Math 0580
June 2000

Paper 4

y =2 P is (0, 2)

x=%g=7%

Qis (74 ,0)

-3x =6

Ty

y=x+2

(b) y 2 0
y < x+2

3x+4y < 22

3 2
2-(@) —> —
@ > 3

= 28 - y
4

_><">“

point (2 ., 4)

0y
(2)

)

Winston is more likely

W —
ey

h ] e
|
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11 4 1
W) X555 |
4 4 5 4 5 5 100 -
3- (a) Between 1991 and 1992
(b) In 1984 85 grams
In 1994 162 grams
Increase 162 - 85 = 77

Percentage increase = -8?% x100=90.6%

144 8

(©) 62" 9

SN,

X
| —
X

A=

99

" 100

(d) In 1990 mass of bananas eaten per person per week = 125 grams

Total mass

3.2305 x 10" grams

3.2305x10"

1000x1000

3.2305 x 10° = 3200 000 Tonnes
3.2 million Tonnes.

onnes

4- (a) Areaof triangle PQR = %x 5x8xsin70 = 18.8¢cm’

(b) OR =5"+8

~2x5x8E05:70° = 61.638

QR = 7.85 cm

(c) £ QOR =

(d) £ OQR =

r _ OR

2 ZQPR =2 x 70 = 140°
180-140

= 20°

sin20°

sin140

sin140° '
7.85s51n20

=4.177 = 4.18cm Q7207

125 x 497 x 10° x 52 (weeks per year)

140

20>~

(e) Z QOR = 140°

Length of minor arc QR = 360 x27xx4.18=10.2¢cm.

140

(f) Reflex angle QOR = 360 - 140 = 220°

117
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5-(a) () cos. 295 = 0.423
(ii) sin x and cos. x are negative in the third quadrant i.e. x between 180°
and 270°

(b) d=5+ 4sin 30°t
(i) at midnight t=20
d=5+4x0=5
(ii) at 10 a.m., _
d=5+ 4 sin 30(10) = 1.54 m

(iii) sin 30t has a greatest value of 1
Greatestdepth = 5 + 4 x 1 =9m
(iv)sin 30t = 1 when 30t = 90°
t=3 ie. 3am,.
Also sin (360 + 90) =1
sin 450 =1 450 = 30t
t =15 ie. 1500 hours ie. 3 p.m.

Depth of water is greétest at 3 am.and at 3 p.m.
(v) Least value of sin 30t is -1
Leastdepth = 5 + 4(-1) = lm

6- (2) (i) By completing the rectangle using arcs or using set squares point D is
foundto be (-2, 7)
Note : For any parallelogram the sums of the opposite coordinates are equal.
Let point D be (x,y¥),

Then x+(-1)=-5+2
X = -
and y + (-1)=1+5
y =17
point D is (-2, 7)
(i) A5,1) . B(-1,1)

AB = J(=5+1) +(1+1)* =20 =4.47
(iti) Length of BC = J2+1)’+(5+1) =/45=6.71
Area of rectangle ABCD = 4.47 x 6.7]1 = V20 x~/45 =30
(b) (i) Mid point of AB is (-3, 0) and the mid point of DC is (0, 6). The line
joining (-3,0) and (0, 6) is the line of reflection
- 670 =2 intercept is 6
0-(-3) Y P
equationof AB is y =mx + ¢
y=2x +6

|

gradient of the line m



(it) Translation
B is (-1,-1) and
Cis (2,5)
Translation BC is

CHE-G

119

R _
(¢) (i) M transformers point A to point C [xl 2x+5)( 5}:[2]

P (-5) + x+5) 1 =2
Sxr +42x +5-2=190
5 -2x - 3 =0
() (5x+3)(x=1) = 0
X = _% x = 1

17
(iii).-M_=(1 10) M| =1x10-1x7=3

M":l 10 -7 _(% 5
| 3-1 1) \3 4
7-(a) () Area ofbase ABC = ) ba
Volume of pyramid ABCD = % %bajx h:a_l;_h_
(ii) a =6 b = h =8
Volume = 6x2x8=4ocm3

(b) (i) Volume = %[x(x+3)]x12

= 4x(x+3) = 4x"+ 12x
(ii) Perimeter = 2(x+3)+2x = 4x + 6
4x + 12x = 4x + 6
4x* +8x -6=0
2x +4x -3 =0
(i) 2x* +4x-3 = 0



8- (a)
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v —bt+b' -4ac
2a
_ —4+/16-4x2x(-3) _-4++40
2%x2 4
_o4eVa _4-J30
4 4
= 0.58 OR -2.28 (rejected)
(iv) x = 0.58 cm RS =x+3 =358 cm
OM = 4 RS = %=1.79
12 3
Tan £ PMO = ——=6.70
1.79
Z PMO = 81.5° 12
(c) (1) Cone
1 R O M
(i) Volume of cone = 377 h
Mass Length of base Freq. Area Height
35——40 | 40-35=5g—>2cm 20 4 em’ i=2cm
40—50 | 50~-40=10g>4 cm 60 12 cm’ L =3cm
50—60 | 60-50=10g—>4cm| 200 40 cm? % =10cm
60——75 [ 75-60=15g—>6cm 180 36 cm® £ =6cm
75—80 |80-75=10g—>2cm 40 8 cm’ f=Acm
&E' bbb g bbb | i L
St w
M i
?57:;' m
1 :
i
Eesardasal kool FRRN ALY ;.—‘ﬁ:ﬁ, 2 ; > ) - ?“_ f
0 (x4 (3 o T R -
a ‘{ 6l ihs.s (ﬁ’l:‘-"-‘j : o



(b)
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Mean =

o Lx 2970044,

Mass Mid class Freq. Fx

35 40 37.5 20 750
40 50 45 100 2700
50 60 55 200 11000
60 75 67.5 180 12150
75 80 77.5 40 3100
500 29700

(c) (i) Number of eggs of mass < 60 is 20 + 60 + 200 = 280

S>f 500
A
500
. 400
goox% =475
Cumulative 30
- frequency
§;§2£1. = ZSo
2’ .
200
gor 't 24
0 || b1
35 40

(ii) Median = 58.5g
(iii) Lower quartile = 52.5

Upper quartile = 68

Interquartile range = 68 - 52.5 = 155 ¢

45 50

60
Mass (g)

65

70 75 80
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9-(a)(i) OC = 0B = OD = xcm
CF = 90 - 80 = 10cm
OF =0C-CF=x-10
(i) OD =OF +FD ,
x* =(x—10) +(20)’ N
(iii) x*=x’-20x+100+400  90cm )3
20x = 500 [ %0
x = 25 l -
]
(b) c |
;" ( A 40'cm E
]
o
|
f
I
i
|
|
]
|
l
{
|
i
]
A E

(c) Area of window = Area of sector OBCD + Area of trapézium OBAM
+ trapezium ODEM.
sin ZBOF = %2 £BOF =53.1°
£ZBOD =53.1x2=106.2
Area of sector OBCD = 106(')2 x 7z x25" =579.6

65+ 80

Area of each trapezium = x20=1450

Area of window = 579.6 + 1450 X 2 = 3479.6 = 3480 cm’®



(d) Volume of glass window = 3479.6 x i% = 695.32 cm

Mass of glass = 695.92 X 6.5 g

452348 g
4523.48
= K
"1000
= 4.52kg
10-(a) 5=2+3 OR
b)) 16 =3 + 13 =5+ 11
(38=31+7 only
() 16 = 11 +2 +3
@ 5=2+3
9=2+7

Statement is false.

7=2+35

=2+ 5
11 can not be written

123
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Mathematics 0580
November 2000

Paper 4
1- (a) (i) Labour costs 75000 angle 150 profit 36000
36000x150
angle x = ——=72°
75000

(i) Amount paid for material = 185—40 x 75000 = $42000

(iii) angle for tax = 360 — (150 + 84 + 72) = 54°
Ratiotax : profit = 54 . 72 = 3 . 4
(b) (i) 78000 = 7.8 x 10°
(ii) Increase in labour costs = 7800075000 = 3000

Percentage increase = 3000 x100 = 4%
(c) 1993 increase 1999
100 160 260
? 78000

Labour costs in 1993 = 30000

3 0 0Yy1 4
2-(a)|9 5 Ofgi=|-26
4 -3 2Ar 35
3(H+0+0 =19 p =-3
g(l) +5q+0 = -26 5q = -35 q=-7
4(1)-3(@+2r =35
4-3(-7) +2r =35
2r = 35-25 =10

t 6
o )

MM™ =1

t 63)-=5 63 (10
(r SIJ(t —t) {01
t(-5t)+6t =1

StP+6t-1 =
5¢-6+1 =20

Gt—1)(t-1) = 0 t =

Lh | =—
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T =k
(c) (x )S_X

x2+10 = Kx xI-Kx+10 =0 L K=-8
i x*+8x+10=0

—b+~/b* —4ac  -8+/64-4x1x10

(il) x=
2a 2 .
_—8+~24 -8++24 —8-+/24
2 2 72
= -1.55 or -6.45
1, g2 _ g2
3-(a) cosB=212 "% _0.125
2x4x5
ZABC = 82.8°
D
D E
] [
l |
] |
| !
I f
| | 7 cm
] I
! I
| 1
r |
! I
| |
i L
A 4 cm B 5cm C 6 cm
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(c) (i) From the net draw, the height of 2 DEF is measured = 3.95 cm
area of A DEF = % X5X3.95 = 9.875

(Exact value of area = % X5X4sin 82.8 = 9.92)

Total surface area = 9.875x2 +(4+5+6)x7
= 124.75 = 125 cm’
(ii) Volume = area of A DEF X length
= 9875 x 7 = 69.1 cm’
(using area = 9.92 , volume = 69.4 cm’

4-(a) h = 20t=5 2 +1
t =25 h = 20(2.5)~5 (2.57 +1 = 19.75
t=4 h=20(4)-5(4)}+1 =1
t = 4.5 h = 20(4.5) -5 (457 + 1 = -10.25
a = 19.75" b =1 c = -10.25
(b) Wil
h"‘j'l"'::::: ;
(i
sofl]
13
s-?
45
:.!fﬁkzw
_h T HH I ‘T i
S i i
-3 e
s e i

(c)(® h=0 at t = 405 sec
(i) h=12 at t= 0.65 and 3.35
stone is more than 12 m for 3.35 - 0.65 i.e for 2.7 sec
(iii) During first 3 sec stone rises from 1m to 21 m then dropsto 16 m
Total distance moved = 21 —1+21-16 = 25
(d) (i) Tangent at (1, 16) passes through (0, 6)
16-6

radient = ————=10
& 1-0
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(iii) Gradientisa measure of speed (velocity) its units is m /s

(a) all angles between targents the radii
(b) £ PUT = -;-APAT= % x 130 = 65°
Z QBS =360-130 = 230° .
Z QRS =14 QBS = l (230) = 115°
(c) Radius of larger wheel is 3 txmes smaller wheel. Circumference is 3 times-

speed of the larger wheet is — speed of smaller wheel

= -;- x 12 = 4 revolution in the same dlrectxon ie clockmse

(d Ax =30-10 =20 cm
(130) Ax 20
cos = =

2 AB ~ AB
4B=—22 - 473
cos65

6- (a) - ~_,Brazil
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(b) (i) 0.6 X 0.5 = 0.3
(i) 0.2 X 0.25 + 0.2 x 0.25 = 0.1
(i) 0.2 X 0.75 + 0.6.X 0.25 + 0.6 X 025 = 0.45

(c) Prob. = prob. of Argentina then Namibia then Brazil
OR Namibia then Argentina then Brazil
OR Namibia then Namibia then Brazil

02x075x% +06X025X 3 +06X05x 3 = n7
-3

7- (a) Translation T = ( 4)
(b) The small angle of the triangle @

tan @ = =4 = 0.2917
4.8

163° -
Angle of rotation 8 = 90 - 16.3 = 73. 7°
() () factor K =% - 14

(ii) By joining the corresponding points and extending them to meet at point
(10,0) a = 10

(d) (i) Area = -;- x48x1.4 =336 cm’

(ii) gradient m = 14 _14_7

4.8 48 24

equation of the hypotenuse of triangle is y = -—2% p
(e) Ratio of areas of similar triangles is the square of ratio of sides.

Ratio of sides = V64 = 8
Length of hypotenuse of triangle T is 5 Ca
Length of hypotenuse of the enlargementis 8 X 5 = 40 cm

8-(a)(i) cos 70 = % X
AM = 1.026 ‘ 3
also NE = 1.026
BD = MN = 75-1.026x2 = 5448 B
Bx-—-I—BD—i;S—2724cm

2

L 2.724
' Sin ZBCX =

(i1) Sin 7.8

ZBCX = 76.6°

=

4 EREES




(b) (i) Areé of triangle BCD = 1 2.8x2.8xsin(76.6x2) = 1.77 cm’

2
(i) Sin 70 = 53"1 .~ BM=2819
Area of the trapeium = 5'448; 7.3 x2.819 = 1825

(360 2x766)
360
(w) Total area of the cloud = 1.77 + 18.25 + 14.15 + 7 x(l 5)
= 41.24 = 412 cm®

7x2.8=14.15

(m) Area of major sector BCD =

129

9- (a) .
n=2 - n=1 n=0 n=-1 n=-2
Ahmed | 49 16 | 1 4 25
 Bummi | 125 27 | 1 | 1 | 27
Cesar 256 6 | 0 16 | 256
' 1 1
Dan 256 16 1 — —_—
16 256
(b) (i) Cesar expression

(ii) Dan expression
(© (2n)y* =2'n*=16n"

soa=16 b=4
(3+1)2n ='(4)2n =(42)n =16n_
=16

@ 1(n)* +3



Mathematics 0580
June 2001

Paper 4

1-(a) (i) ‘number who have already been to both countries = l>< 12=3

4
(i)
3 S
€5

2
@) n(JUS) = 6+3+1= 10
(b) 1000 Riyals = 15%)% = 18939
| Ahmed 't Yousef : Ibrahim ~Total
2 : 3 : 1 6
8 S 18939
| Amount Ahmad kept for himself = 21189_39. = 63.1

6
- 1.e 63 Dinars

2-(a) (i) LR? =12002 +7502 - 2x1200 x 750COS110
LR = 1618 -

1618 _ 750
sinl10  ginh BIR
sinBLR = 0.4356 £BLR = 25.8 = 26°
(b) (i) Bearing of L from B = 180+ 53 = 233°
(ii) Bearing of R from B = 233 -110= 123°
Bearing of B from R = 180 + 123 = 303°

(¢) shortest distance
1200 sin 53
9584 = 958

(i)

130
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3-(a), (b)
H
s L.l ! |
e T 1 )
0 - T b
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n kd L
t | B SO T ¥
1 Li [ 1
n doai 3 T
e I ¥
1 - -
*
n T
* *
M .
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i
A
. k] A o
O : H
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= ™ e
) 3 —
[ s o
T T D
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i H A L
i1 i
- 1
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“T
1
* T
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i
=T e
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— ot bt ol = et L
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T 1
T F—
T et
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4 1 1
n riri 4 T
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o | - + p
1 v T -
H e ,
L4 L] . i . ry 4
[ S H L 1 LT
— L -y 0 | g
ri IR Ak S -
< HI Y LI
* G A G =
(I T = 1 L9 ]
T -
1 Il 4
T 1 ¥ []
-+ T ! i
PPN ) il - | L rm "
e X i ” Ci T - $ "
1 H 1 M 'S S EEN NSRS K 1 1 -

(c) (i) Rotation 90° clockwise about the origin
1 0
_>
o)1)
0 1
-
(Lo

.. 0 1
matrix 1s
-1 0

R I
(i) M7= (I OJ

M7 is Rotation 90° anticlockwise center origin.
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equation of AB is
y =mX + ¢

y = —%x + 6
(b) AB=.2-8) +(5-2) =45
= 6.71 R
(c) point A (2, 5) is the mid point of BC where B (8, 2) and
C(x,y)
_2+4 _
5= 7 y =28
point C is(-4, 8)
(d) Area of AABD:-ZI-BD x height height = 3
15 = %BD X 3
BD = 10

. point D enither (-2,2) Or (18,2)
possible value of x are -2 and 18

K 1 IR R
H

1
i

[

el

-3

ANET NN

11

Ak 3-
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6-(a) y=x+4
bE x-7) =1+y
x2-14x+49=1+(x+4)
x*-15x+44 =0

() x-4)E-11)=0
x=4 x =11

(c) Since test marked out of 12 so possible value of x is 4.
Monica scored 4 and sandra scored 8. :

7@ pG,3) = o

(i) p [0, 0),(1, 1),(2,2)(3,3),(4,4)] = ‘25?

(iii) p [(2, 4).3,3),4,2)] = i
(lV) p[(4,2),2,4),3,3),3,4),4,3),4,9] = 265

™ PO, (1, 0),(0,2),(2,0).(0,3)(3,0)(0,4),4,0,1,1)(1,2),
(1,3)(1,4),2,1),3,1),4,1] = %-%

)
2, 16}

8-(a)(i) 180-84 = 96°

.. 84 _
(i) g5 60 = 14

.. 270
(iii) 360x60 45

(iv) Widths of class intervals are 285, 25, 25, 20. The largest frequency
density will be obtained for the smallest class width, i.e. for interval

150—-170

(b) (i) mode is O .
(i) median order is 602+1 = 30-;—

30th is 1 and 31th is 2, sothe median is 1-;-
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Df=0x16+1x14 +2x3 +3x9+4x7+ 5x6 + 6x5

= 135 -
Sf= 60
mean = % = 225
9- (a) (i) Volume = %—n‘r’h
= %xx62x14 = 52778 = 528 cm?
(i) OC = V10°~6* = 8 cm
SC=8S0+0C=10+8 =18 cm

(iii) Volume = %xﬂz(sR—H)

= %zx182(3x10—18)

= 4071.5 = 4070 cm?

(iv) Volume not occupied by the cone = 4070 — 528 = 3542

percertage = 87 % '
®3HO0S =R =3
OT=3-1=2
OC = h-0OT = 2r-2

(i) OC =9-r?
(i) (2r—2)* =9-r
4’ -8r+4=9-r*

5r2-8r-5=0
v ro 358 —H5NS)
- B£V164 _ 45 0.48
V) r= 2.0810 h=2r =416 cm
10- () () B. i) G. (iii) F
v) A. (vi) C.

(b) y=x

(iv) E
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Mathematics 0580
November 2001

Paper 4
. 8 o
L@@ 2 x 11424 = 13056
(i) 13056 X %’ = 32640

(b) Number of people who did out vote = 42320 — 32640 = 9680

_ 9680 e
percentage 12390 X 100 229%
© @) % X 572 = 156
(i) number in blue party = 1—61 X572 = 312

number who were not in the blue party = 572 -312 = 260
difference = 312-260 = 52

2. (a)arc AWB = %xzxxem = 51.1cm

(b) AB? =(63.7)* +(63.7)* — 2x(63.7)(63.7)cos 46° | 0O
AB = 498 cm
(c) Length of the perpendiculer from O to AB = OM

cos23° = M OM = 586 A
63.7 : v

(d) Greatestdepth = 63.7-586 = 5.1cm or 51mm

63.7/23

3.(a)() In A’s MNO and QPO
LM =.LQ alternate
LP=/ZN ~ alternate
LMON = ZQOP - vertically opposite
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(ii) A’s are similar, sides are proportional

NO _ MO 4 5
PO Qo0 y+1 2y-2
. 2y-2 _y+l1
e 5 4

(i) 4 2y-2) = S(y+1)
8y-8 = Sy+5
_ =13 _ 41
3y = 13 y= 3 = 43

(iv)NP=4+(y+1)=4+4%+l = 9;

(b)) sin30 = +

2
ey s _ AC
(it) sin 30 il
1 _ =3
2 30-4x

2(x-3)* = 30-4x
2x*~12x+18=30—4x
2x*-8x-12=0
x*-4x-6=0

(i) x=—bEdb’-dac 4416-4x(6)
2a 2

4*;@ = 516 or -L16

(iv) AC = (x-3) x=5.16 AC = (5.16 -3)? <10

X = -1.16 AC = (x-3)* =173 AC > 10
AB = 30—4x = 30-4(-1.16) = 34.6



4. (a) ti) P—»(6,0)

. (6) (-1 _(5) «

@ ()5
Q—»(5,5)

(iii) R —» (2,6)

(b) (i) Enlargement center (0, 2) scale factor }é

2

2
(ii) Ratio of area = (l) = %
ie. 1:4 n =4

(c) Areaof APOR =%x2x2=2cm2

- Area of the stretched triangle = 3 X 2 = 6 cm?

wowees bsfl I il
e
(Pl 2
-

Coordinates of w are (0,2)

137
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(a) (i) Median = 16.5
Lower quartile = 15
- Upper quartile = 18.5
Interquartile range = 18.5—-15 = 3.5

(iii) Number of plants inthe 15-20 group = 85-25 = 60

. _ 2.5x10+7.5%20 +12.5x45+17.5% 23+ 25x2 _
(®) (1) Mean = T 10+20+45+23+2 11.9
(i) 5<h < 10
90

o 90 _ . <h <
(i) o0 IOQ 90,class;s 15<h £ 20

(c) (i) Total less than 10 inboth groups = 5+ 10+20 = 35
35 7

Probability = 200 _ 40
1

x5 _ 1
(11)3—5 7
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6.(@) (i) f(1.5) = 1.1
(ii) g(0) = 0.85 |
(iii) If g(x) =y then g'(y) =x
sy = (-0.5) Lx=-105
® () fx) = g(x) at -1.5 and at 0.75.

. f(x) > g(x) means the curve is above the straight line.
sox < -15 :

() fx) =0 | x =-1.75,0,1.75
(i) 2 <K <2 |

(c) Gradient of tangent at x = 0.75
(Tangent at x = 0.75 is the same line drawn represenung g (x)

1.8
Gradient = 14 =13
(d) 1-fxX) = 0—»f(x) =
Draw the line y=1 to mtersect graph of (x) at three pomts
x, = -1.85 to -1.9
x, = 0.35
x, = 1.5 to 1.55

7.(a) (i) Volume = volume of cone + cylinder + hemisphere
= %ﬂx32x4+n32x7+%x§7rx33
= 292 cm?®

(ii) Surface area = surface area of cone + cylinder + hemisphere
= 7x3x43* +4% +27x3x7 + 273
= 236 cm?

(b) (i) Volume = %—xx’(x)x 4+ mx?(x) + %mﬁ = 27x}

i) x =75 Volume = 27(5)* = 785 cm?

(c) Ratio of masses equal ratio of volumes for the same material
Ratio mass of cone : mass of cylinder
= 1il=1:3
Mass of hemisphere equal the sum of masses of both cone and cylinder,
therefore ratio mass of hemisphere : mass of cylinder : mass of cone

4 : 3 : 1
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8. (@) x> 1.5y —p x > %y

2
< =X
Yy 3%
(i) x> 12, y>5 '
x+y <35
1L 1 ]
Al ;
i . :
n
x IR
: - H
| % . 1
aniil Lz 7 +
.l ...-:-,g
ganm
=Rr { .
»3
] =
5 T ’l
11
. TR
3 r.
— 4 s
. - s
Fmrtlist = 1 T

(c) The point giving maximum possible cost is (29, 6) -
Maximumcost = 29 X 25 + 6 X 20 = 845

9.(a) 7,10,15,22,(22+9=31),(31 + 11 =42)

2345 6 51
(b) 3’7’§’ﬁ’1—3_, ------------------ ,103

() 17,13,9,5,(5-4=1),(1 -4=-3)
n* term = 17+ (n—1)(-4)

17— 4n+4

21 —4n +4

= 21 ~4n

n
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1.

Paper 4
June 2002

a)i)Ti Tme of workmg = 1700 800 = 9 hours

"4
fr = 9 —3
Time fol wntlngr 2+5+4+1 hours
i) Time having lunch = .E x9_=_zh =45m|n |
b A B . C
.2 . s 3
o 85
-i):Amitearns = 8555"2 _$342 -

. u) Chrls earns = 855 X E =$ 513 :
c) Bernard earmng in 52 weeks 855 x 52 = 444 60

- 2964 1
ofh rnm s he sa ed =
Ffactlgn . is earning \ 34460 " 1% |
d  Last year ' © Increase = Thisyear .
;' 100 S 7'40 , 140
R o ST ' 3500
Chris saving last year = M = 2500

140
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2. (a)

(b) (i) Distance OC = 7.7 x 10 = 77m
(i) £ OAB = 104°

(c) Bearingof A from B is 360-104 = 256°



a)
Paula thinks
0.6 She knows
0.4
Paula guesses

b)1) 0.6 x 0.9 = 0.54
i) 0.6 x 0.9 + 0.4 x 0.2 = 0.54 + 0.08 = 0.62

o

Tarek thinks
he knows

Paula guesses

i) 0.55 x 1 + 0.45 x 0.2 = 0.55 + 0.09 = 0.64
d) i) 100 x 0.62 = 62
ii) 100 x 0.64 = 64

a)a=90° : tangent and radius
b = 90° tangent and radius
c = 180 - 42 = 138°
d=12x 138 = 69°

143

Correct answer

<
0.
Wrong answer

Correct answer

<
0.8

Wrong answer

Correct

.

' : Wrong

Correct answer

Wrong answer

From x two tangents are drawn XA = XD
~ £ XAD = 45° = e = 45°
b} Congruent o
. CA 54
c)idtan 21° = — = —-
) ) tan GA " GA
A= 2% _ 140.67 = 141em
tan 21
ii) GX = GA + AX = 141 + 54 = 195cm
GX
i) Cos 42° = ——
) GW
W= __]Lg_s_ = 262 cm
cos 42 =
iv) GA =GB = 141

BW=1262-141 =121 ¢cm
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- 2, 48
5(@ d = (+1) + e 20
t =0 d = 29 p = 29
t = s d = 24 q = 24
t = 7 d = 50 r = 50
(b) d = 12 t = 3.7 min
(d d = 10 t = 08 and 34

d islessthan 10m for 3.4 - 0.8 = 2.6 min
(e) Speed is the gradient

att = 25 gradient = !g_:l—l = -1-5:5- = 3 m/min
bo ’ :
€o
1 : e 7
Jo b ‘
20 Xumme
+ a
e :

{0

it =

‘.”t,:“"’if: ]

o { 2 3 & s ¢ + £
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a)i}PQ =12-2x
(PQY = (PA')? + (A Q)
(12-2°=x* + ¢
52 = (12 - 2x)?

i) 2% = 144 - 48x + 4x*
2 -48x + 144 = 0
x*-24x+72 =0

-b+'Jb? - 4ac
i) x =
2a
_ 24524 - 4x1x72
2
_ 243288
2
= 20.49 or 3,51

b) i) Possible answer is 3.51
Perimeter = 16 x 3.51 = 56.2 cm.
ii) Area = Area of a square (12 by 12} + area of 4 A

Area of the square = 12 x12 = 144
Area of one A = Y2 X
= 14 (3.51)? = 6.18 cm?

Area of the 16 sided figures .
= 144 + 6.18 x4 =169 cm’ ‘ N

7. a)i} Rotation centre origin 90° clockwise
i} Reflection on the liney = x
iify Enlargement center origin scale factor 2.

b) Translation ( 04]

¢) i) Reflection on the line y = -x
i) (-4, 2) :

(o))
1)-(0)
Matrix = (g _Olj

i} FunderM —»C

CunderR —»A
New position of F after the transformation RM is A.
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8. a)li)Area = 20 e

360
= 3—26%><H «6?= 628 cn’
i) Arc of sector = 20 x 2ITr
360
20
= '5—63 X ZH x 6 2 09 cm

b) i} Volume = Area x height
=6.28 x 5=31.4cm’
i) Total surface area = (6 + 6 + 2.09) x5+ 6.28 x 2

= 83.0 cm®
¢) ITr* h = Const
Const
h=—%5
r
D is correct, as h is inversely proportional to r2.
i} r doubled
1 1
his — =~
@ 4

a) Median is 7Yz, means the average of the middle numbers is 7%, one is 7 and the

other is 8.
The mode is 8, means, 8 is repeated twice (at least). So the numbers i in order are;
3 4 7 8 8 z (still missing)

Mean is 7, so 3+4+7;8+8+z=
30+z=42
z=12

So,x,yandzare7, 8§, 12.
b) i} Total amount =5 x 15+ 15m + 30n (5, 15 and 30) are the mid values.

Total amount = 75 + 15m + 30n

ii) Mean = 13
75 +15m + 30n =13
15+m+n
75 + 15m + 30n = 195 + 13m + 13n
2m + 17n = 120
iif) Area represent frequency in histograms, so m+n=15
iv) Solving simultaneously m+n =15 (1)
2m + 17n = 120 ()
1) %-2 2m-2n =-30
R B '15n = 90

n=6->m=29
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Mathematics

Paper 4
November 2002

1. a) i) Time the race started = 15 h 17 min = 0 h 33 min = 14 44
" Distance
Speed =
i) Spee o~
Distance = 10 000m = 10 km

) . 33
“Time = 33 min = — = 0.55h -
ime ! 60

10
Speed = 055 - = 18.2 km/h .
i) Time = 0 h 33 min 0 sec — 0 h 0 min 51.2 sec = 0 h 32 min 8.8 sec
Time = 32 min 8.8 sec

95
9 = — =
.- b) 95% of 80m 100 x 80 =.76m

¢) Mona . Pamela
100 110
? 6.16
A 6.16 x100 _ |
M = ———— =5,6m
ona jump 110

2. a)i)BE= 52 +6% =+25+36 =61
i) DB = BE = V61
fii) DA = AF = 52 + 82 =25+64 = J_

b) Cos «B = (‘/_)2+10 _(‘/_)2= :
2/61 (10) zoJﬁ
£DBA = 62.6° o -
c) Area of ADBA = %2 DB x BAsin B = %2 v61 x 10 sin 62.6 = 34.7 cm?
d) Total surface area -

= Area of AABC+Area of A ADB + Area of A ACF + Area of A BCE
= x 8x6+347+2x8x5 +%ax 6x5=937cm?
e) Base area = area of AABC. .

=1 x 6 x 8=24cm’
Volume = %x 24 x 5=40cm’®
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w b 1
4, a)i) —==
))10 2
i;)i-_-:g
10 5

Y | :
m)E

Ly 2

|v)Ia

L4 4 _ 4
b)) %10~ 25

10 10 100 25
iii} Zero

iv)Llessthan 4,i.e. 1+ 1,1+ 2,2+ 1.
1 1 1 1 1 1 3
M = X e — X — = ——
10 10 10 10 10 10 100

v) The possible selections to make the product a square number, :
1x1,2x23x3,4%x45%x56x67x78x89x910x10,1x 4,
4x1, 2x8,8x2,1x99x1,4x99x4

1 1 18

ilitvy =1 _x—— = —= 0,
Probability 8x__10><_10 100 0.18
5. a)x=3.5 :
F(x) = 20 + (3.5)2 = 14.2
(3.57 ' '
Xx=4
f(x)=17.5
X =4.5

f(x) = 21.4
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w-n

R tad X

c) Gradient at point (1.5, 12.9). Using the two points on the line (0, 30) (2, 7)

Gradient = 07 = 11,5
0-2
. 32-20
d}ii)m = =2
) ii) =0
Equation is y =2x+ 20

jiiyx=1.1,y =55
Viy=2x+5
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6. a)i)Bukkiage =x+5

Claude age = 2x

ii) On Jan 1% 2002
Ashraf X+ 2
Bukki X+7
Claude 2x+2 .

i) (x + 2) (2x + 2) = (x + 5)

D+ EXx+4=X+10x+25

X2 -4x~-21=0
VIx=-7)(x +3)=0
Xx=7

x =-3  (rejected)
v) Claude ageon 1%Jan 2002 = 2x + 2 =2 x7 + 2 =16
b)i)h?+ 8h-17=0

H = -b+ Jb? - 4ac
2a
he o82% v64-4x1(-17) _-8111.489 _ 174 m
2 2
ity 174 cm
' . 36
. —x 360 =120
7. a)i) 108><36 1
ity 120-36 =84
i) 4+5+3=12
Number got grade B = % x84 = 28
Number got grade C = % x 84 = 35
Number got grade D = f32_ x84 =21
. 28 o
iv) Angle of grade B = i-z-ax360 =28 x 3 =84
35
An = = 105°
gle of grade C 50" 360 5
= 21 _ g30
Angle of grade D = 135" 360 = 63

v) Ratio =36:28=9:7

b) For the interval 0 — 20,  area = 20 cm?;
20 cm? equal $25
Area scale 1 cm? = $ 1.25
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For the interval 20 - 30, area = 16 cm?

Frequency = 16 x1.25 = 20 ' p =20
For the interval 30 — 40, area = 8 cm®

Frequency = 8 x1.25 =10 _ q=10
For the interval 40 —70, -area = 12 ¢cm?

Frequency = 12 x1.25 = 15 r=15

a)) Va= n{3r)°h =9x 2 h
Vo= n()?3h =3 Ph
Ve=n(3r)?3h=27x *h
i) Ratio 9z P h:3x r*h:27z *h
3: 1 : 9
3r _3h . . : . .
iif) Pot C as Pl (X.e. ratio of diameters equal ratio of heights)
iv) Ratio of area of similar pots = (3)> = 9
Surface area of pot C = Ss
b) i) Total surface area = 2arh + n ¢
=2rx 15 x 20 + 7 x 15
=600 +225n=825
= 2592 = 2590 cm?
ii) 30 m? = 30 x 100 x 100 = 300 000 cm?
300000

Number of pots = 503 115.7
-.Number of pots = 115
a) i) 10™ term is 10 n™ term is n
ii) 10" term is 16 n"termisn + 6
iii) 10™ term is 26 n™ term is 2 (n + 3)
b) i) Next term is 5 (16 - 11) 10" term is 10 (26 — 16)

i) Mtermisn(2n+6-n-6)=n(n) =n’



Mathematics 0580 153
June 2003
Paper 4
1- (a) Totalcost = 197 x 10 + 95 x 16
= 1970 + 1520 = 3490$
(b) 4018 = 157 x 10 + 16n
16n = 4018 — 1570
16n = 2448
n = 28 _ 53
16
n = 153
© x + y=319 —()
10x + 16y = 3748 —» (2) |
(1)x-10 -10x - 10y = -3190
(2) 10x + 16y = 3748
adding 6y = 558
_ 558 _
y 3 93
x+y = 319
x = 319-93 = 226
x = 226 y =9
= 16-(16 x L2y = |
(d) Newcost = 16—-(16 X 100 13.6$
(€) 125 —» 10$ old cost = 10;’2’;‘0 = 8$
100 —» 2
2-(a) cosx = AB*+AC?-BC* _ 7177 +55° -120°
2(AB)(AC) 2x77x55
x = 130°
; 55 60 . 55sind4s _ o
(b)«EE;"sm4s sy 60 ry 404
(¢) (i) bearingof A from C = 180 + 45 = 225°
(ii) bearing of B from A = 360 —(x —45)

275°
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3- (a) 1% signal 2" signal
0.65 — Go
0.4 Go
0.35 Stop
0.6 0.45 Go
Stop <
~ 0.55  Stop

(b) (i) P(bothare Go) = 0.4 x 0.65 = 0.26
(ii) P (oneis Go)= 04x035+06x045 = 0.14+0.27= 041
(iii) P (No two Stop) = 1-—(0.6 x 0.55) = 0.67

(¢)(i) Time = D - 12 . 43hour = 03 x 60

Y 40
= 18 min.
(ii)) Timewillbe 18 + 6 = 24 min.
S = D . I2x60 = 30 Km/hour.
T 24

@@ T = g = % X 60 = 22.5 min.

(i) P (stops at both signals) = 0.6 x 0.55 = 0.33

4-(b) f(x) = 0 ie. y=0 intersection with x axis

Fromthegraph x, = -35 , x, =0, x, = 3.5
@y =8x, gx =x+1
-4<x <4
x | -41 0 4
g(x)| -3 1 |5
@3 g) =1+1 =2
(i) fg(1) = £@2) = -8 |
(i) g'@4) = 3 for the graphof g (x) ,y = 4 x =3

(iv) f(x) = g(x) intersection of the two graph
From graph positive valueof x = 3.8
23

(e) Gradient = 37

6.2 (any answer from 5 to 10 acceptable)
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i

5-(a) Area % x 10 x 10 sin 60

43.3 cm?

10
10

) 2zr

r 1.59 cm

(c) (i) Diagram ! is a pyramid (with triangular base)
Surface area Area of all faces
4 x 433 173 cm?
(i) Diagram 2 is a cylinder
Volume area of circle x height
(=r?).(10)
z (1.59)2(10) =

i

(iii) Diagram 3 is a cone

79.4 cm® (from 79.4 — 79.6)

h2

12 - r?
10 - (1.59)*

h = 987cm

6- (a) (i) Volume
(i) V =

@ X+ X +1)
2x (x*+x+ 4x+4)

2x(x* +5x+4) = 2x*+10x* +8x

(b) (i) Dimensions of the box :

2x-2) = 2(x-1)
(x+4-2) = (x+2) .
(x+1-1) =  x  (because of open top)

(ii) Volume of inside box

2x-1)(x+2)x
2x(x*+2x-x-2)
2x(x? +x-2)
2x*+2x%*-4x

_—
==

. Volume of wood = outside volume — Inside volume
- = 2x°+ 10x*+ 8x)-(2x*+2x*-4%)
= 2x*+10x*+ 8x-2x*+2x*-4x
= 8x*+ 12x
(©) Viway = 1980 cm’ o
() 8x* + 12x = 1980
8x* + 12x-1980 = 0
2x* +3x-495 = 0 . |
- 3*‘/9“:’_‘2"495) = 2328 = 15 or (-16.5 rejected)
X = 15 cm
(ii) External dimensionsare: 2x = 30.cm
(x+4) = 19 cm
(x+1) = 16 ecm
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7-(a) (i) oS

(i) B=40+0B = -a+b =b-a

(i) D = a -

(ivy OR=OF +FR

(v) CF=CO+OF o
= -2b+ 2a = 2(a-b)

®d =5 @ pl=ll=5
(ii) |a-b|=|B4=|a|=5 triangle OAB equilateral
(c) (i) Enlargment centre O with scale factor 3
(ii) Reflection in the line CF
(d) (i) The star has 6 lines of symmetry

(ii) Angle of rotation = 32—0 = 60°
8- (a) (i) Modal class 60 < x < 80 , :
(ii) Amount = Mid-value - Frequency Product
0-20 0 . 10 100
20-40 . 30 32 960
40 - 60 50 48 2400
60 — 80 70 54 3780
80-100 90 . 36 3240

100 — 140 120 20 2400
- Y =200 Y =12880

12880 »
Mean = —— = 644
200

(b) (i) cumulative Frequency table : |

Amount cumulative frequency
< 20 ' 10

< 40 o 42

< 60 90

< 80 | 144

< 100 180

< 140 200
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(¢) From Graph :
() Median = 64
(ii) Upper quartile = 84
(iii) lower quartile = 44 N
In terquartile range = 84 — 44 = 40
(iv) 132 shopper spent less than 75
" 200-132 = 68 shoppersspentatleast 75$

' 9-(a) Diagram 1:
Shaded area = A, = —(i)b sin @

A

= %—absinﬂ

Totalarea = A; = -_}—é—absm@
A 18 1 _ ...
A,.'l/2"'4“2”’

OR triangles are of the same hezght ratio of areas equa] ratio of
bases shaded area = -}I total area =-25%

Dia 2. e 4
A ,=' bsmﬁ.-—absmﬂ | C
A, = absm a

AT_I_S—- SR T a 3
- OR  shaded triangle is -AIT large triangle which is -;— parallagram

' Area = = total area

x 100 = 125 %




N

2

i

i

6 é

2 2
360 7 ) ~ 3572
57
360°¢
o
360
3 = 3
9 A, = 5 A




