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Question One (10 marks)

Circle only the letter that is next to the correct answer for each of the following;
1.1 A natural number which is not prime and greater than one is called:

A Even number B Odd number
composite number D undefined

1.2 The surface area of a closed cylinder (in terms of radius r, diameter 4 and height /) is given by the
formula:

\ 7 dh+2mr? B 7 dh+ v’

C 27 dh+2nr? D 27 dh+27rt)
1.3 Simplify: —(=3x%)’ =

A —9x° B ~9x°

C =27 @ 27x¢

1.4 If P={ 0,1,2}, then the total number of sub-sets is:

A 4 B 6

© >0
1.5 Simplify: [2-7|+2"

A 7.5
@ 5.5 D 8.5
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Question Two (26 marks)

2.1 Consider the following sets :

E, universal set of whole numbers less than 12;

A, set of integers between 0 and 10 that are multiples of 3;

B, set of prime numbers greater than 0 and less than 11;

C, set of odd numbers greater than 2 and less than or equal to 11.
2.1.1 List the elements of sets A,B and C.

A:S.BJCD’Q} d
B=SL,L,7>,°3,7} "
C={3,S)“i)0!)u} v 3)

2.1.2 Draw a Venn diagram, showing all the sets given above, and put the elements in their
correct places

=3

L fep fecaas
Mo o Eusmanty

()
213 n(BAC) = 3 7 (1)
2.1.4 Determine (BUC and illustrate your answer on the yber line:
(Ru<)' = Lo, y By 6, 8)\e - 3)
& ® ® & a2 ™
o ) Ly G 3 1o
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rf W T 't)f!,

"2} +'§ﬂi = Vi

DQ**%_;E = oW s

IZ =T +3 =0 Wl,i’;

(Ge2)(we-1) =0
A

X = R oL X =

w4

1
2

2.3.1 Sketch the graph of f(x)= [ ] on the set of axes below.

W] —

X1’
C-ys) .
i CO/\ ) M/S

A
4

v

2.3.2 If gis areflection of fabout the line y=x, determine the equation of g.

Y = C-Fg)“ THE QOERSE  \S
e = C‘?)tj v//
\:3 : \C’)S >C w){,

s

- Qlx) = \ogicwl;‘:

LETY

‘O _‘(Jk)

)

)
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2.4 Provethat: log,a = logca. (3)
log, b
Let \03 o - Y
~ b
R
= Q = ‘o
‘ Oa & = |- % \ b
e B

e \'a: \Ogci v)i

b
ey ®
C
2.5 Solve for m: 2log,m + log,4 = logl000 (5)
Ler \63 Moo= R
ke
: b S
. P\k A k - 3

2e* -3+ o v

(Q\\L—-\)(k."\) 2 £ /
R A
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Question Three (16 marks)

3.1 Solve the following system of equations:

x-2y+ z =
2x+y +3z = -1
3x -6y +3z = 6 (6)
— - 4
t =g A L jy -2
—Tip
X v 3 =0 © g
3y ¢3¢ © oo lpoph™
Let ==% N (e
/
Sc.i +t = -g
-
4= -~V
S +Q H) +t =2
_ T
2
3.2 Solve forx: _.ZC__-_F_J_C_—_I?_ <0
5-x
and write your answer in set builder notation. (6)
(e +4)Coc-3) v g A
L ¢ ly
" ) PSR P
o %
++ @ - em & = O b A = e
5 4 . : ——>
-4 O y; < O F

SoluTion :.ié';al.\- G LD £ 3 } uﬁ?‘%‘?\x ?s §
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3.3 The instruction for mixing a certain type of concrete is 1 part cement, 2 parts sand, and 3 parts
gravel. If there are 4m’ of sand how much cement and gravel should you mix with this sand? (4)

LeETTHE (AT F cEMenT @ SAsh @ Geavetl R
C.s G = \:2:2 v

uatT L& G *—D—‘.L%—‘-%/
. / v
3 it
Aws o PR OF CEMENMT AMED G w T o GrRAveEl

Question Four: ( 17 marks)

41 Solve: | 2x-3 | > 5. (4)
e

A %

o=8 5 ] (s 28 Do~ £ ~ K

X v 4o ok x e~V v

4.2 Express — 2 < x < 3 inthe form |ax + b| < ¢, 3)

= AVER AGE o= -~ Ad = W& LV

£ g Al
So —1“‘32‘_ Lo > £, 3—’-\?:\,’/

b -4 ¢ 25 7
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Question Five : (29 marks)

(x-10 -4, x>0
x-3, )

5.1  Given: f(x)= {

5.1.1 Sketch the graph of f. “

PRI it S ey

T e e o H S

5.1.2 Use the graph to find lirré f(x). Justify your answer. 2)
Lim f0y = -3 A
x—>»o"
QXAM ‘C ()L) - =2 v/%?:
W—> O

X —ro
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5.2 Given: f(x)=-3x" determine f'(x) from first principles. % (5)
Flesh) = -2 Cxeabh}t = =25 =~ gachy 22
5 - QG -
C'Qc) = gL‘«V\ LCL*L\) ))"”/
h—o W
) _ b
= Liann - Coxch -3\
h—o ‘/’\
= Q/L\/v‘\ ("' C;)L - 3\’\ } \/
-0
= ~Cx 7
53 Consider: f(x)=x'-— and g(x)=(x-3x2)(x" +3x%)
Jx
Determine: o , . ‘
5331 JFin = % 3 - l( "JS_B'DC - \/ 3)
; / _ ‘“;_ v
= RDde +
53.2 D [g(x)] / v (3)

LY ~l

(x) = X = 9x
A0 %

ES

o

S5

D, “ESCJL).:( = x4 3¢ .~
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5.3.3 Determine the equation of the tangent to the curve of /' at x = 1 4)
\F 20 =\ =, =) L=y
) 3 C ) )
i -
\3 AT U =) W= gR%+\ = q —

54 A rectangular container which is open at the top, is to be made from a square metal sheet which
is 24 m x 24 m in dimension. The container is made by cutting out equal squares from each
comer of the sheet and turning up the sides. Find the volume of the largest container that can be

made this way. / (SL//

= (- 25¢) "o ey .

S
() = STeore - G6x™ +4acd A aeas) |
Vieg= 576 ~1qast + v L Fe™
For. \f'Q()' = O - ,?J‘ ‘ L
Lt <4k A STC me o IO

X = 16y Yae = o

, & ‘~' Max . voluni g B
(X_ - C"S f}’)c h ”"‘) =03 / = 1024 m s~
X = & o x = 2 (rfA)
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6.2 Simplify without using a calculator
(1-cos®10°)sin810° tan(—225°)

seciﬂizéyﬁ 190° (:j:’:) ©

— §3W fo° " £W670 ff‘w%g/e)
- ﬁwlo)

|/

6.3 In the diagram below, P is a point on the terminal arm of 6 .

b

B(=1, ~/3)

6.3.1 Evaluate tan@. - ' 3 / (1)

6.3.2 Hence, without using a calculator, determine
6 iffeR. ()

@:—TT —f-.-:g——%s/

= — .23” /
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6.4 Consider f(@)=3sin26, —12’- <6 <§ and g(6) =1- cosb, —gs g<=
6.4.1 Sketch the graph of fand g on the set of axes provided below. (5)

A

i 1 | T !
e b . W) 3% S N .

N IR

) 7N e

1
, /!,’,}m
"
Z

8

| W
| AT v é
| ; & )%} \)L« i
i 4 ; f i :
6.4.2 Write down the range of y = f] (6 + J using interval notation. (2)

\)5 s
%&. ~3 3
VQ{ a«

M
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6.5 Determine the general solution (in radian measure) of the equation :
2sin’ @ = —sin 26. (6)

Mhﬁ@—+l&agtm@10 M/
S e ( swe S ) =6

QEF?.L:OVJZ; x Q_,EF,(__:%./«;
&= o+ 2k - - |
}h&&, Pz >3

> %@‘L@:iglrn\a}l&E

©= TravwW ek
6.6 Prove the identity :
.2
= SR, (6)

2tan x —sin 2x

LW S = XSun " D P
N ._
M 25un 3 Casy

Ceogye

]

>

%
A

NS
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Question Seven : (15 marks)

7.1 A number has two digits whose sum is 11. If the digits are reversed then the difference between the
numbers is 9. Determine the original number. (5)

AL ﬁww,/&& /0)c+g.v/
rew@&z, tHhe d\\gL\‘s ; the v, g
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A

\O‘i + >

X --%3: Vi “/{f"—@)
Arsh Gy - C\b:: aq V—Q@

=

- VQ =
5= ) r

j:S A = = ¢

THE saGasal Mo, 1S N~

N
7.2 Study the diagram given alongside carefully. i /
® It is a circular wooden solid with square hole drilled

down the length, 4, as shown in the diagram. /
e FEach side of the square hole drilled is % : \
e  Thelength of the solid is equal to the diameter of the solid. @

-

e s s i
[ R

[
r
i
’
,
Fl
P S

h ;

! ’
) ’
.
1 -
\ -
. E I3
~ s -
-
i T

\

\
Y
i e o

A

h3
g(4ﬂ'—1) 4)
\loLume = Tyt b - SlL\ v = hl‘
\
£ T e
- 7 h / N : s IR &
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7.2.2 Determine the total surface area of the solid in terms of 7 and 4
Hint: this means inside and out.

O Aees auTside  (LatEpal A

]
2 awvrl, U
- ‘TrL\)- o

L i
@x = th’ he
~ T
@ Aeea G NSIDE
= 494 |
=3 L\.\,‘(%—) "
= l,‘)-/
Ty T Q + L
) o
- (3wl N\ v
(,3:_ h* o _Z_ln > s

The end



