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QUESTION ONE [ 17 marks |
True or False? All natural numbers are rational numbers. (wiimi @EASoWS) ()
TAUE ~},a~ swcE MW C R TE

Let M be a set of real numbers between — 6 and 10. Illustrate on separate number lines, the set of
all elements in M that are:

(i) negative integers. 2
1
-3 Fol EACH ‘ilomG ELE MEMT
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(if) prime numbers. (2)
]
< , ¢ . e —— ———— -
2 TN e S ~ 33 4 S &6 71T R
(iii) real numbers greater than —1 but less than or equal to 5. (2)
! p v
O - °
= ¢ ' =
ek 5
Define a rational number and hence, show that 0.585 is a rational number. (5)
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™ Folta oF A RATWMAL MNUMRBRER

hewce 0‘5%‘5 Vi A Tobkikl. 7
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(d)  Prove that the product of two odd lilumbers is an odd number.

A
et & b e L x X
THELY g = 2m ey ARD b = 2ntl ARE odn, mntE L

MNowa |

ab = Q.LW\H')(Lv\M) v
vwan £ 2w 4+ 2n 4
=1(1mv\+w\+n\+\~k—

v ol
p U - RS WIHERE. 2 + WA A IRy =_\1'L’\'&e—"E

Hence [ THE PRobACT 2 Two obD MUMMRERS (S Am

OBD NumBEp |

QUESTION TWO [18marks ]

(a) Let B be any non-empty set, and 4 be a subset of B.
True or False? If false, give the correct answer:

i Aud = &3 (2)

I v
FALSE  suscE AN =B

i) An{}=8 2)

cawse . v

aniy = L}
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(b)  Consider the following sets of different make of motor vehicles which were recently auctioned by

the Department of Transport, where E is the universal set.
E= {Corsa, Polo, Corolla, Mazda, Astra, Golf, Hilux, Nissan, Isuzu, Bantam }

{Astra, Polo, Nissan, Bantam }
{Bantam, Corolla, Polo,Golf, Corsa }
{Go f, Polo, Corolla }

(i) Draw a Venn diagram, showing all the sets given above, and put the

elements in their correct places. (5)
1 E
(it) Determine:
(@NP) NG 3)
: " ' v
=\
= i_ ASTRA ) NIUSSAN . RANTANM } 3 Foll N Copf Ecx
BRACKETS
(iii) Determine:
n (GUG) (3)
e o —
= {. - B 1) =10
(iv) On your Venn diagram in Question b( i) above, shade Q' N (G U P). (3)
SEE  ARSE SHABER 3 B
P~
Q
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QUESTION THREE [ 28 marks |

(a) In the diagram below, all curved lines are arcs of circles. ABCD is a rectangle with AB =6 cm,
AX = XB and BY = YC =2 cm. Determine the perimeter of the shaded region. (6)

6 cm

¥
]
C
szx&=%~ BQM‘);"
Bra Yo 3 Née N @C_::AD='+QW\\){
M
A
[ - -y
N\ + O
Pee . meTep OF SHADED REGoN T Ex + XF 3 FY + Y& B

=1 (aw x/%\ v (e-3-2) + £ (amx2) + g (wxz) +(e2)+ (&3

s . S T I . I U

\

URNTS

0
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|
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(b). In the diagram alongside,
{ i @ ACD is aright-angled triangle.
i Y ¢ AC=28cmand BC =21 cm.
B e A\ ¢ A semicircle is drawn using 4D as diameter.
\«\‘ \, @ Sector BCD has CD as radius.
N
\~ A ‘, Determine the area of the shaded region.
Q,f Leave your answer in terms of 7. )
'.P"»‘ i
C *D P G P o
ALEA OF SRADED REGON = AesA AALD + Alea &Y AD = SECTOR LD
= (Jiﬂlgxl\) + '&“(b‘%) "Jq_(‘“'xt:_\-lz')
_ o T Qe 1O
= (Ra& x * (AD) = ) e
- 2 . F £ *
Bu (AR (AC)™ 4+ () C PNTHAGORAS )

Q—Z]}‘ + Cn)?

i

\2.0.8 Can 2

ALEA  oF shaded Recen = (2an 4 Tx 22s _ ud

[
- ‘/‘{ h/"":’ \){ UNLVT S
< ) A

Ti) Caa
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(¢). A solid wooden cube has side of length 5 cm. A circular hole of diameter 1 cm is drilled
through one of the faces of the wooden cube as shown below. The hole is 2 cm deep.

Determine the total surface area of the wooden cube. (8
NET OF ocutelR ]
SUREACE !
@ Sam
O Sowa S
© ® © © |
@ SCma
Aeea | = AMLEA oF CunaRe
Stwma
= Swg
= Swma X, SCmy = 25¢ '“L
Scma
AreA 2 = AlEa o= SRUALE L=Td = Ty
A @ NEeT oF
- AREA K AL 3 S re——
o= CRCILE Hole

\LEA 3 = Aee ok R.EC'_'TP\MQ‘—LE = LEasGxTH  x REEADTHA
\eea & = AQ_EAOtC_\Q_C_LE ST = B G
= Ty * = T (A\> = 1
QL) = i wl
X i i
ToTAL  SuesacE = ( Y . +
UE AQEA -(Szg{;\u;p:‘/\} tOAZEA 2 4 AREA 3 4 AREA K
B = e
= (5x 25} 4 (’—3‘%‘_) + 2 +%‘/
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] B
M
Prism 1
Cross Section of Prism 2
Prism 1, which is a rectangular prism, has a length of 2x mm, a breadth of x mm and a height
of A, mm.
Prism 2, whose cross section is a sector with radius x mm, has angle AOB = 120°.
Prism 1 is completely full of water. All the water from prism 1 is then poured into prism 2.
The water level in prism 2 is 4, mm.
Determine £, : /. (7)
NloLUrAE O Prast + = ALEA o8 QASE x  WEWGHT ofF PRym
= (Lemam x @.QEAMH) X REGNT
— »
= (¢ % x\ x Wy = a5k, wan Ul
\JoLAME »
OF  PRASM L = ALEA oF BAIE x WEIGHT oF PRASA
= l\Q-Ej‘_oF LECTOR. %X HEGKWT ,
= 2o = >
— x Wx™ x W\, = Tl'x_a',\,\ WAl
3o = L
s -
Bur
T™HE NVolLumgg ARE 2 QUAL
; ')l—
! L h
3 3 = 2.0 \
B
Yy \)il.- Ty ™ ol v 2 N . A
e Thet g > F o
! i J o Fe)
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QUESTION FOUR [ 16 marks ]

(a).State the type of proportion between x and y , in each of the following (give a reason in each case) :

(i)

X 2 4 -8

¥y 3 6 -12
1 - Ly _J{-._g__..){ (2)
R

MRECT PR PoRTTION g

(ii)
X 1 3 5
y 2 4 6
| q 5 X s —
L4 2+ 3 aen axz # 3 F T X6 @)
. fso PerobtolTickd v
(i)
X -1 =4 -6
y 12 3 2
S A 2)
~vx v = —&x3 = -—6xxu
o

_ . auERSE PRrotolkmoNd

(b). Jane is 25 years younger than her mother. In 12 years time she will be half her mothers’ age.

Calculate Jane’s age, by making use of suitable equations: (8}
TASES N"El MOTRERS AGE
LT JARES ARGE ge > . > Y4 >cars
[NV TWELUE. YEARs D - L% B
>xeax = 4 (ern) VA
Wie £ 2 = X+ 37 A
X = \3 S0 TASE S\ NEARL oW
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(c). Two cyclists are 80 km apart and travel towards each other. They start at 7 :00 and cycle at a

constant speed of 15 km/h and 10 km/h. By using suitable equations determine at what time the
cyclists will meet.

\S e [ 1y \olom [\, =)
_— Y S
Y ©
A Bo \cun 8
1t oo
SPeen = DBTAME 1 (11 L bouds THE  OISTAGCE  TRAUELLEN
T\FAE ! /
IS % 'St 4+ o = Rokwm
7_St =
€ - =i s
- %S\’\V“ :3\'\\?_\’\/\;1\
S Tee o MmeETie G = Thoowmin + 3htemin = 1o, o v

QUESTION FIVE [ 6 marks ]

(a). Determine the solution of the following system of equations :

x+2y—Z:I
5x -y +22 =5 ©
2x +4y - 2z = 2
| T O B -\ 11-—\‘\
S =\ 2l -8y —— o W =7 o GxA)-28
l —
e =x | 2| . + 405 ) © o o |o (2 xA)=-c
/ '
Ler = = i
E, teR ™
\\gj-"[i.—.o
Wy =~ T+ = o Y = itk .~
W
3¢ -\—')..j‘-%.'-—-\
L1 o=
* o+ u (-t =) I
i ' . ) X = \-.?)t\/
i l') . .‘lr._.g T
Sk A e cew (ot 2 L]
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QUESTION SIX [ 12 marks ]
a) Solve for x and illustrate your solution graphically:
¥ grap ¥
k] & 2248 o 5)
2
= W
U A S e = 4 2o .4
SBOAX £ gl MRS 3550 o VA
- & Acany 2050 &7
-\
X%~ Y A 2o T VA
@ ¥ ')-T_
oy G & »
-\ - =
- -0 AnSwaer T

(b) Solve for x and write your solution in interval notation:

| 9
< (7)
x=3  4x+3 P -3 3 G
e ¥ ¥ % ———Te
L < a -S - - - - - °- =
x -3 Gx+3
Ge-e) |~ = = = = o4
! e ek Lo
- Lo+ (=g} | = = = B % F 4
bx +3 = a( > -)
Qn—-}_., e L -
Ye+3 = A 271, - S(>x-0)
- S — ——— |+ VD - uUd * © -
G- 2)(ux +3) Cc=%) (Loce )
- S 4+ Bo -
V=0
QL*B)(L*JL-\-E\ WE MEEd To Fiad VALues Foe
\
“SL)L"(-)\/{* Lo ' @ 2 FoR wudicH  TTHE FQA(J\DM@
oo 3V o ) s o .
e 3‘{ T ¢
VTVCAC \VALUWES _. X e (~— 3VU .
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QUESTION SEVEN [ 14 marks ]

(a) Find the domain, in set-builder notation, of the following function:

3
o - &)

Doraai = g_xe\?\\ )QL.},E

(¢) The graphs of g(x) = ~x+6 and h(x) are illustrated on the
diagram below:

g s oy U

“

-/ (8.16)

A
) (0,0) ik
v
(i) Determine the equation of A. (3)
GaeapienT { SLoPE oF \,4 - PornaT Qo;o) Giues
Mmooz Y-y, _ \(o._o‘):" o = '?_Cc:ﬂ +C
XL#X\ 8‘0 L 2-
o by = M)L 4 C Page 12 of 17
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(ii) Determine the co-ordinates of point 4, ie. the point of intersection of

g and hA.

AT ThE PoinwT OF \WWTERETd

\/\\L\: g\ﬂ <
FoEstE ~nsk
A = c
PR . N

(iii) Shade the region represented by {y

SEE Di AGRAN

(iv) Show that (g’l ogXx) = (gog'IXx) =

S()L) =
g‘m &

b (8o 8

I

T A

N T N v

<

3" (g = s
- (-—*)L. % C.) ¥ 6

> -6+

4

el

Page |
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(2)
L5 SL\QST\T\-{TE. T =2 \aTTo \’\
(o 1) P
0= WD =2() =&
?h. A \S ( 1) L\,‘)
: . [,’,1‘.‘7 |
(4)
ey %
GA"S ) Ly = 3(3“‘(54)
= 3( - i—Q,\ A
T o~ (—)L +(—.,\ 4 ¢
= 2-64Ar6
B oy \){
T (@A = (4097)09 = se
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QUESTION EIGHT [ 12 marks ]
Given the following quadratic equation:
Flx) = 3x* +2x -1

(a) Write /(x) in the form y =
IS

a(x-p)* + q. 3)

i

T 4 S )

> 3
30 2% 4 2o Lo vH )
3 YaTq 3]

T v) - 4

= 30 x>+ x> _J.}&J(.

"

S St 1
‘CC)‘-) = B(X +§))‘ - 5_;_./,_

(b) Find the equation of the inverse of f(x).

(3)
_Q()L) = 3t o -\ = "5(“*"5\ L‘%
\3 2 (e \ 3
\MTE’,Q\C,(.\AM(;‘\MG DC AN g %\u&&
- 2z
= 3 (y+i)2o 4
4+3) 3
x+%: EN Ln_*..\..)l.
X L b 2
sra s (gt A
= ‘3‘\"% :.i'\/)-g_ it W
A N
4 = =3 % T + & VAHICH (g T
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(c) Write down the greatest restriction of f (x), called g(x), so that the inverse of g(x), is a function. (2)
£Gg = 3 (s v 4o &

3
-\
Axns OF  SHMIMETRN s 0= T3
< -./ i _\ e
3(,)‘..) = 3yC 22y =\ ) . = 2
.
oR QL = 2o+~ X T3

(d) Sketch the region defined by:

4={y)e &] x20 [N{))e B[ y2 f(x)} )
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QUESTION NINE [ 27 marks ]

(a) State if the following are TRUE or FALSE.
(i) A circle is a function.

FALSE vl

(ii) The hyperbola of the form y = 3 must be restricted for its inverse to be a function.

X

FALsE 7

(b) The general equation of a hyperbola is y = % . Explain what effect the
%

constant &, has on the shape of graph of a hyperbola.

s
™ME LARGER THE. VALucs - ﬁ TRE

|
w
FURTRER. AWAY FRoa THRE 0Z\alkd “THE

Gieaen (S
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(i) Write down the equation of the graph g, sketched above. 4)

P S,
Foy= -‘/—Cx\)?'\}l\-\j’q Ve

>

(i)  Write down the domain of the inverse of g . 2
. SR OE “
’é-*):ixe.ml"?-&x.éo

R C-2j0]
’_-—“
(1i1)  If the graph of g is reflected about the line y = - x, determine the new equation of g. (¥

= 1 g v L B 2
| Y M ./ ()j/;ﬂ + G ( (:S-H)?- g Lo=%
] “)L:‘/-(‘%+\)l U ﬁﬂ.\,‘ =T/ Ly 5 2 \/

W = /- (_,%_‘_\)’L S ﬁ - .,; \/_L\-—:ﬁ— : l_ \.'..
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(d) On the axis above (on which the graph of g is sketched) :
(i) Sketch the graph of the equation (x + 2)(y —1)=-3. Call this new graph 1.

See DIAGRAM

e) A circle with equation x* + y* +6x -4y =k has aradius of 4 units.
q ¥
(1) Calculate the coordinates of the centre of the circle.

(™ s o )4 (4t -ay )=k

i

(2™ 4 boe g™ ) Y -y A o) = R

(x> + 6% +a) 4 ( >ty

o ) R +r4a +4%

(e +3)" e (‘3-1)1 = g e

cwcte cemtee & (-3 52) Y
(i1) Hence, determine . e
B oigan =(@aoas)™ =@ = \6
N
p. Bm e =

(f) The graph of f(x)=ax’ + bx + ¢, where a # 0, has the following properties:

e  Passes through the point ( 0, 4).
e  Has axis of symmetry x = - 2.
e  Hasa maximum value of 10.

Determine a, b and c. MAX IMUM  \fALLE OF O (5)
£0) = ox® +bx +C CLTURMING Por T s (-2910)
Passes ThrouaH (o)) S ] \/:"’ wa

lo = al(-x + -2) 4+ L
4= alo\* +blo) +C
fm il o ‘o = Qo -2k 4y
S lo = La ~2(wa) vu (S48, b=ta
Axas of SYMMETRN ‘o= La -84 AL
. - - -
> o= -x o= 20 —La= & a = ‘%—\_' v
e —
3 - = —Lqg ( C
Page 180f18 . b = Lo  Guues b= &7
= Lyag v L‘-)

(3)

()

b:"‘(: e
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