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PRELIMINARY
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Mathematics

General Instructions Total Marks - 100 Marks
* Reading time — 5 minutes. » Attempt Questions 1 -5
*  Working time — 2 periods. » All questions are oéqual value.

*  Write using black or blue pen.
* Board approved calculators may
be used.
*  All necessary working should be
shown in every question if full marks Examiner: C. Kourtesis
are to be awarded.
* Marks mayNOT be awarded for mes
or badly arranged work.
e Start eactNEW section in a separate
answer booklet.
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Question 1

Express%[ radians in degrees

Solve|4-x =1

Factorize3a® — 6a

Solve the inequality 5+3x<7

1 1

Simplify 492 x 81

Simplify log, 216

Express with rational denominator

1
J6+2
On the same set of axes sketch the graphs of
y =log,, x andy = 10
Factorize m’ -16
Simplify 6-a-2(3-22)

Find the area of the triangh8C

Y C

A 6 cm

If f(6)=tanP+ sin@ find f (gjin exact form

Factorizex® —5x+ 6

Simplify  t+2-%

Marks
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Question 2

Marks

The point(3k, 2)lies on the lin@x -3y =10 2
Find the value ok
Solve the equatiotan 29 = 1for 0<8< 21 2
Evaluate 2+n to 1 decimal place 1

2-1
Find the derivative of
(i) 4x° - 6x+1 1
iy  (5x+6)° 1
Giy X0 2

X

Use the quotient rule to differentiate 2

y= X

3x+2
Find integers andb such that 2
(5-v2¢ =a+by/2

For the paraboléx—2)* = 4y find the coordinates of the
(1) vertex 1
(i)  focus 1
Write down the roots of the equation 1

1-3x)(x+10)=C
Sketch the following graphs on separate numkerggraphs, indicating any 4

intercepts with the coordinate axes

2 _

(1) y=x+1 (i) y  =-X

0 y=§ (v) y=2(x+3F
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Question 3

Given thatoga = 086 andlogb = 0[42 evaluate

0 |og(%j (ii) logv/ab

If & andB are the roots 08x” — 2x+ 1= (Q
Evaluate:

) a+p

i)  ap

1 1
(|||) aTﬂ'F%

The roots of the equatiamx’ - x+n=0 are—-2 and 3.
Find the values ah andn.

2_
Find jim 1100
n-10 n-10

Solve [3x+1>8

If ¥m=n expresx in terms ofmandn

The linesdy =bx+ 3 and y+2x =1 are parallel. Findb.

Solve the inequality” —48< 0

Find the equation of the tangent to the curve
y = x° - 2x at the point wherex=1

Marks



Question 4

Marks
(@)  If 3x*+4x+ 5= A(x+ 1f + B (x+ 1+ C find the value of the 2
constant#\, B andC.
(b) Given P(x) =k —3kx— x* find the values ok for which P(x) <0 for all x. 2
(c)  Solve the equation x*-10x*+9=0 2
(d) The vertex of the parabola y = x*+bx+c¢ is at the point (2, 3). Find the 2
values ofb andc.
(e) The locus of a poiR is described by the equation 2
X*+y’—4x+2y=0
Find the centre and radius.
0] 0] Sketch the graph of = x* -6 and label all intercepts with the axes. 1
(i)  On the same set of axes carefully sketchgttaph of y=|x| 1
(i)  Find thex coordinates of the two points where the graplesseict 1
(iv)  Hence solve the inequality x*-6<|x 1

(9) Sketch the region in the number plane whiclsBas both the inequalities

y<+/16-x° andx-y=4. .3

(h) If tanA+ seA= |, evaluatecosA .3
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Question 5

Marks

Use the product rule to differentiate

(x* +5)(1- 4x) 3
Given the function f(x)= ! find the:

\J3-X
(1) domain 2
(i) range
Show thath(x) = x* - x is an odd function 2
For the triangl&BC 3
A
Show that Scm
%1 <cosf< 1 C
6cm
B

AABC is right-angled aB andDE is perpendicular t&C (see diagram)
(1) Prove thatAABC and ACDE are 2

similar
(i) Prove thaBC x CE=ACxCD A 2
(i)  Prove that: D

DE* = ADxDC-BEXEC 2

B E C

If a andpare the roots ok® +5x+ 7= 0, form the equation whose roots are

(a-pB)° and(a+B)° A
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Question 1:

@ 250y
9 T

=1
4—x=1 or —(4-x)=1
—x=-3 —4+x=1

x=3 x=5

(c) 3a* —6a= 3(:({{ —2}

d) 5+3x<7

Jx<2
2
X<—
3

1 1

(e) 492 x81%= 7x3

=21
7
(0 log, 216= 2218 ot let log,216=x
In6
=3 216=6"
63:6-‘)
~log 216=3
1 46-2 46-2
(2) X = ’
J6+2 W6-2  6-4

(b)

NB The line y =x is a line of symmetry for
the two graphs.

The y axis is a vertical asymptote for the log
graph. The x axis is a horizontal asymptote for
the exponential graph.

(1,10) would lie on the exponential graph and

(10,1) would be on the log graph.

B H
-
2]

(i) m* =16 = (m—4)(m+4)

() 6—{{—2(3—2ft)=6—(r—6+4a

=3a

(k) ZBCA=30° (£ sumofa A=180%)
Area= l><6)<10)<si113O°

= 15 square centimefres



(1) f(6)=ran36+sin36

A5 Jrond5)

=tans +sinmT

=0
(m) x*—Sx+6=(x-3)(x-2)

2:—1:3r+2z—1
3 3

=5r—1

3

(n) t+




//7) %ﬂﬂZﬁ =/ 5[ A

Ve s o T lc¢ '

L8 =45 ) '2&/) 45360 725436
18> 45,125,405 58S

=99/ ° //0 /"0 y

8’/12 )//Zﬂ , 297, 4924

e af i3l (G
/ﬂfﬂ(ﬁ@ﬂf?g)é/%l}%)gq @

o

fc) -L;OS. @

&
b B - é ) . 2
G o5 r8) es™ = 50 sar6) | &

3 ~
(71) X 40 = x+ /0% -

2 oz, 3
ﬂ:/%/@)(',?ﬁ: E O
; ;7] % Z

Vo f g0 or ZoZE

o3 Qjﬁ

X

/: ﬁ%ﬁ)x/'ixg :M 3/’2~ 5 @
@ (,/@;@/’ ) (Ga)’

(F) 1as/ 251042 WYY
So 55:,(7 )
b=~10 (J)






_ Qs ] = Ll (n¥ o
(2) (s Loy (5) = boga = Les) 0
TO-FL —o .42 = 20
=0 4y @) -
@ |34 >7¢
0 Loe Jal = J?: Qs-ﬁ(éb) 3%y > § esw 3x bl &~ ¥
(/ 14
> 2 (Leg e 3 Losb) S 3 =7 3 < -9
=1 (085 0.492) x »2% - <~3>C§
-0kt (@D ,
== 3
& m =
= L
b)) £+§ = -3 o )gé@(—?m‘:g«é@?m
= 3— @ 5 J)-¢ = Leﬂk\- @
Log o _
) <p = s > < ?‘jﬁ%":—/’ﬂﬁ?nm
N B S F X 5
[y A T prot = <=g* (D Mm%  ya =%
7 L8 =2 @
= NFl b = -3 —
5=
~ 9
e R bk 8°-48 <o |
= G @ 6(8—4) <o \\\ /7
S0 L B<y "4 &
<) e —2 vy
i
243 = A
2=
e = |
“2%3 = oo
-on = -G @
7@ 77&% (h’lo)(h’})g)
h=i0 N o— s



Foul

o ) 3L +41-&§ ﬂ(j(f))(-f/) +Ba(+8f(.
’41 1@’9*91— +Ar8+C

Hepme A=
o‘lﬂ.;g = 4 = B=~1—
A+B+C =S =7 c = ¢ eF) )
¢) Pei= h-3ha %
;_LV'SA/JL+L
/ Io(x)éo thon. ocaks o _
{ anSaraolor
W hgn ﬂ,;u
(- ~bec < © . i
>+ 4k <O ol
=o (x +1)=
N Ci v =3 om:/ 1
Mo
% ]errﬂ =L\
7 Hm@})
k4
) tox” 192° 'K:L/L
”»1}(1«**7)’9 AP
Ci:,.-/ 1 (-'JLTS) (x- L)»
)0'4/{ £ 1 )L,,_g NL\/
=4, 7
g gexetC Mo (-2,
\7,:9?1*6' Frevn ada b lk
= o =L bl
Axr =2 whow 2= 2 -6
=7 Wheo 3 =x =3
71(,\\7- .L—-‘!"‘*L’
N 3) s ore I
3=4-%+¢€
=7
) ~dx + ¥ ¢ L*ﬁ*/"s—
(,(_r-L} +l}q—=



/M/\a&’l"“( — Q’M{uxzf"

]

ey A

,‘&AA/\'F\ 2"2&57,:\
/L(,y\f"%‘ :Qmﬂ’—l

/

v l*(-cﬁlA :@?wﬁ”(

&m“’fi],*@(,@ﬂﬂ‘ (

l~cen ™ A =
\S—Cﬂmﬂ ’4“.);;}:.5
Lo A (S’iﬂ’j‘”‘”:o

L«% actedioin erin

Ls7'5’\'_0




AUESTIoNS

(e OO_JH S(=o0) x2A XS )Y
= 2X-8u' = 4t - R0

: =- 1237 + 2% - Q0
(b) Demaun. -3 < < J> Range V= 42
(), _hex) = = +x = -hE)
o h() s an odd fumchon
(CJ() A4 S ecmm 15 nek ke \ong,@JL side &< qo°®
S . Lty A2 2xbx 2 Coa © (Coo ke )
W2 _ 122 (o€ + 1l = O
Seluben S a0
122 Cos:@ — ¢<l > O
>
72 (g2 — 22 =2 O
Coo e = Lr
Ceo & = V% o  Cooo = -YL&
SOy = Ceos- & in st guadsedt

(oo & = | (Pm/a// velopeo &) © in fﬁlq/wdéfm‘

L o = Cevo <

(@) 0 [n S ABC and & CDE L ACGB 1S COMMOr
<Aanc = L Epc = 40° (g1ven)
L BABC (S Simidas o o DEC (e7ou ang ular)
DC CE =
- . BCxciz= AC X CD
i) RHS = ADXDC ~ BEXEC
) =(hc-pe)pc —(BC— “EcYEC
= AC.CD-Dc? -~ RC.EC +EC*
= CE-DC?* + Aclp—Bc [ C
o = DE? as pquired (ARc.ep=BCEC Srom(i7))
M x+p - -bg-g  ocp s Zg 27 |
| (X)) = 28
L (e -B) (e Hp)t
i - 25 - 28 = — 32
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