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Question one (13 marks)

1.1
a) Insert numbers into the Venn diagram below so that :
E is the set of natural numbers less than 10. [~ = JZ, lel, 3, % e, Ci}"
P is the set of prime numbers in . f’ - lL 2,3,5,75
T is the set of odd numbers in E. T = 5- I, 3,v,7,4 5 (5)

Determine n(P U T). éV/ 2)

1.2 TIllustrate on the number line: all integers between -3 and 5. // (2)
A all eleweants ¥ = L
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1.3 Prove that 0.8 is a rational number.

@)
’Frcmf : set xX=0-%€

e

Dg n-'-& a f’zttl&\c{ Nuabern

Question two (16 marks)

2. Solve for x;

a) 3<3x-6<1+2x and write your answef in set builder notation. (5)

3¢ 36 Sad 2-6 £ (+ 2
q < ?}L* p R ﬁ::: 7 ) i_/j 2/

g 3
3 < D¢ //' ) unﬁ____________@ 7

v 1 < i | s )
g AL “ : 4
C o (wsee-)

'\_1/_ ;’L
B 5+5]=9 § e e 27 q G)
St 3 *ﬂ O L
pu )k i ..?‘{—
5 = M- 2-
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9) 2PBx+4-125 )
|32 +4( » 3 |
7
2etuwz 37 & 224 £ -3
Sx 2 - ; 3x £ =7
-7
P f.._ié/ X & ';-;" P
X s ~2% -
d T—-6x2>0, ; , 4
) g N x(x-6)>0C / i s 0 ceweg B mow *
. , , A cee ki Gy s
Coribieal vglues: U, & ) /é o g . --{:// .
v wee) | 7 o
240 R xz6
Question three (20 marks)
2n+1 X81n—2
3.1 a) oimplity ——F——— (3)
3 2711
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b) Solve for x: 25" —2x5" = =25 (4)
) —l 7 % 3 'x ¢ = -2
gt S s - -5
(s )/ 15 <°S L
; (k S](b_)"):u
k=s

gx = g‘v/

2= e
3.2 Simplify without the use of calculators:

\
a) 2log2 + 2logs = a(aa 4 4+ lequs / 2)
= \ocj oo
A
il 3_\0(,‘ 1(/
- 2 0
ve L B AL
b) log, 27 —log, /8 = 2 3log 2 ‘/J_ 2 Ll § 3)
2103 | &
VA sfv¥Y ., _ 3_3 =0
e 32:/—- Ejiajzz - 2

3.3

a) Solve forx: log, x +log, (x+2) =1 / T LW @
1y ay e | | _
ii‘-f(‘]a (1 + 2x)

Atk 2a -4 2o \ /;_:L+s
(X *""f’)(i_ A-2) =0 ) B

R rd

Afa
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4

b) Solve for x:log, x = (4)
log s m x

4

:Iﬁ.i%—»/~ "i-'“'/;j’ \Js )

ioj %;fm ﬂo:j} A . 1 ¢ !{_/ y

Question four (13 marks)

Vv9-x* |, —3<x<0
4.1 Given the function f: flLi)= 6

- — , x>0
x

)

Sketch the graph of f on the set of axes below.
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4.2 Determine the centre of the circle and radius given the equation

xP+y’ +4y=3+6x.

PAGE 7 OF 15

A -6x + (eg )1 + “jl*“y t (Z]a ~ S Fq T %
(k-3)" 4+ (yt2)t = 16
(2, - ) with mdius - “U  yacks

/

4.3 The graphs of f(x)=ax’ +bx +c and g(x)=k|x =I|+ n are sketched below.
g

The graph of /" has x-intercepts of -1 and 3 and cuts the y-axis at -3. The graph of g has
salient point (-3, 5) and g(1) = —2. Determine the value(s) of @, b, ¢, k, / and n.

AN é‘a&ﬂ@m )[};,_) = a(x +¢)(x-3)
-—3 & a(l)('3)
/R\ /Z\f a = ﬁ 1/
\ / 7([-)” = (x ) (%-3) = j/-ZA ~n3{§/
/\\1T /lll s, - ﬂ_:f/ L,:‘-'Z g;u.,zf‘i o=
N ‘ ‘ ) = k=0 40
/ \ N ;/ fﬁpi/.sda/fe l@t‘i f]”') NP ,E.E +0
\ S ' i(x) = ki;{,ff&%%&
| ff g 3 : .
| -7 = k%i*&\@m
L -2 = tk t§
4k = -7
o= 2 v

4

(5)
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Question five (32 marks)

5.1 Use first principles of differentiation to find S'(x) ofthe following function:
(4)
Flx)=2x* -3

Thy= e Fam)fir -
h—2¢ ko

e 2(xth)'-3 - (2%-3) -

]

h=>o IN
h=o b,

- h‘"" ;[,L(({-)L t+ FZL\)
h=o N

= e (Y t2h) S
W—0o

- (-l—QL U///’ o /(E:):) = L{’m

5.2 Use the rules of differentiation to determine:

d
) L if y=(x?-2x)

(3)
" AR e
, s
jj z %5[12)3 v &y S5
X

by

=
=
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T
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; ] ) 2x-3, x=<-l
5.3 Consider the following function: flx)= {
x, x>-1
Determine xliifl}l f (x) \ r _‘ . / (4)
1 !”‘L\. f{?{.) = ’yi/&uerg hy‘“ rﬁi) = |
(-:1) -1 Y-2-1
(,“:"fﬂ ; . \ i /
) —* 'im—« ']K(k) Ofoef not exis A /
-l -§ o
( i | ,\j-)bi:f(r) DC"“) _‘ .
5.4 Given functions fand g where f(x)=x"-3x-2 and g(x)=2x-2.
3 “’CL dvl im.ai--‘:-"?;u:x At
a) Sketch the graphs of fand g on the set of axes below. (8)
F(}./ UI (1)—_’ L :a ec. o ';;nra",di‘.‘-- . . vy )
B fo0= x+--3=0 ¥
¢ L Shape
=\ 7 qf
. ,///
L2 2
%z -l
y =0
i
R
* —— J/
Al
Odiwrd
b) Find the equation of the tangent to f where x = 2. 4)
N/ s efatil = . b:‘?’)(_\‘c-
ﬂ&w f z) = 3(2)~-3 1 o \i

bowt d} Jcﬂuﬁtb(y et (2, 7‘(7—) e (2, 0)‘/
- be cones o= W&+t C
J=9x tc P
Fejfwwu( -Lc‘,igg& i: J qx - |& /
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¢)Find (go f)(x). @ {)(1) J(?(’{JJ (2)
= ?(%” 3}%- 2)

_ (x3 3In-2) - L

= XY 6x v-é/

—

d) Write down the turning points of m(x)= —x’ +3x+2 (3)
M(U = - (?t%~-§,{'2)
5 ~
=, i ZLCZJ '/ u/ //

i’«iéi!u{fei twmi fm\%s (s ('=l,0) avd (f,“{"),

Question six (43 marks)

o c0s330°tan150°sin12°
6.1 Simplify: (5)
cos(—258°)
= (S 50/‘ '*/l?:m 3 X Sin [2°
Cub 2>f§ /’
: @/v /:' /7 gil2¢©
R ‘/5?_
os (7 - 1)
'”VV X Sinl2

- & lz“%m
|
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6.2 If cos 20° = p, (without using a calculator) write down in terms of p:

a) cos380°
= ﬁog(‘zcﬁ \K.%QGGJ

= (og 2),_—)\- /
= EJ ‘J/’

(3)

b) tan200° = “i’,‘ﬁ\-(!ﬁ’ca‘*gca) l’”‘”i ces Zcﬁ-‘:ﬁp i G)

- bante
!

sin(2z - 6) - cos(g—- + 9]

cos(izr = QJ —sin(-0)

. -l (-8
sic DA sl A

_ -0+ s

3 i &

0.

6.3 Simplify

4)

| l
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6.4 ai) Prove; I-tanf _ 005.25 5
l+tané 1 +sin 28

hof. Rhs=  0r9-09"
I+ ZSELQCOS@/
(C‘O’@ Slk@)(Cﬁ@‘fSw@

Al @ + ZSI\:@ Cc)9 4 Cung Jeavk./s’
(&))9 Slu@)(&;@ +>'\,‘€_’) 2 ‘ f‘/k,'.'s
(cos 94508 ) (5059 *Sng)/"

(CQ)S@ \bi\_g) GS@
(CC'S& + _S{\.S) “5@

. [ ~ s
- ¢¢58 i
; Sﬂ"t@
Lt ces®
- - em%}-// )
= VT ¥ L
| 4 o I-ta8 ____,EC"'”):_&
; 'ﬂ?q - H-JEL?_Q
r LKg ' 82
—tan 22.5°
aii) Hence determine (without the use of a calculator) ———— (4)
1+tan225°
M 8 = ZZ) {\n {(@ Lii‘:‘&be [4}(‘_.(/‘:(!{,7’
R N Y A T (J’Z‘H/)
[+ ko 2).5¢ (£suusY” e L JZ vz
7 WS 7 -
IFARAL T
vl o) -
) 5o
aiii) Find the value(s) for 96[0, 27r] for which the identity in (ai) is undefined. (3)
b + (zu}),(.?{ veZ kb E-1 R safE -l
AT 300
k=00 B+ E] s AR VAR
; . b oA O # m B £ 3T
b<i: ® # 5 . 4 4 -
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6.5 Determine the general solution of & :

cos26 = —5co0s@ +2 , where 0 is an angle measured in degrees. (5)
Leos ~17= ~Swsd +1
Vi O S o |
Lws" O S - 3 =0 s -~,at
2w Y~ 0O cel™
(208 - Db + 3)77° o
7 3 a5 Q = _3' ;f\/&L (c;{w?iltwié J{Q fj:CCJg is 1yt
(o3 9 = Ji -4 (oS C

a‘eJ{(’- bo?
Lo+ kx3er kel

e
O 8 = 3w kx3d, ke 2 ©

6.6 Consider the following functions:

| ?.i‘:. - T
f(0) =sin20 , Oel-x,x] feriod = 5~ =
: ™
g(@)=—tanb, Oe|-x, x| f&v’locj: =T
a) Sketch graphs of f and g on the set of axes below, clearly labelling all
relevant points and asymptotes. j (5)
shefe

/poTe

(% /x*
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b) Write down the period of f and the amplitude o{g. s (2)

!?el/i()(l( {') = W ./j/ (\,‘} L\ag Ao C{W’{U‘t“tﬂlﬂ

c¢) Write down the range of /. (2)

: e
Kcve\e”) = Jc [»!, i

d) Explain how you would use the graph of y = g(8) to obtain the graph of

y=I1—-tan@, Oel[-n,rx]. 4 (2)

Simft e g~ ap §-9(8) 1 Gk 5P Vet cally).

Question seven (13 marks)

7.1 A fish tank (open at the top) is completely full with water and is in the shape of a right triangular prism
with triangle ABC being equilateral as shown in Fig.1.

Fig. |

a) Determine the total surface area of the fish tank. ; (4)

TSh & fish dek = A

= C TRVENES &%u)uﬁ'
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b) If all the water is transferred into the right cylinder with diameter 4 and height 4 as shown in Fig.2,
4)

P

determine the height of the water.

VOZL{N& J} <Ftsfq [ilu_l: # ]/@[uh,g ﬂ— (-_—_7[|.\d€/ V,/

$/Ge x 1o = e L‘/
I/L - _%oﬁr?

1)

7.2 A piece of wire 18 cm long is cut into two pieces. One piece is bent to form a square of side x cm and the

other is bent to form a circle.
Determine the value(s) of x so that the total area of the square and circle is a minimum. (5)

Aot d wive wsed 1[;— uare

2 - (.

A

(vl/ Cirrele = Gg—q-)(_y'cm—\

Armount e A~ Gl “‘C,
:::7 2“{(-(— = (& - 42¢C /
I LT L e
LT w

[

vl - 3bse 4 %DCL)

Aﬁu :A:)ﬁ % Tr(q:;m)?—/

A= xtt & (
| =y
= LI 1 - 3}_, % "t )e__
A S T(')k = «
= el T 2 £ B é_% "
= O_+TC>)L * __FF = |
21+ %r"))‘- ~ £ =@ (fr “"“"’('/"“‘“)
T
" : 1
.%/;xu\, 1 = 26 - (2?['-1- %’) - 36 - /
' | ™ N o MK T &

. . 1<
i i A ey e Gl o is T
‘F:A ib@—? I Y ; pa Ty




