Name:

Class:
Multiple Choice (10 marks)

Attempt Questions 1-10. Use the multiple-choice answer sheet for Questions 1-10.

1 In a large group, 60% of the people are either 170 cm tall or taller than 170 cm. If two people
will be selected randomly, what is the probability of selecting at least one person shorter than

170 cm?

A. 0.36
B. 0.48
C. 0.84
D. 0.64

2 The equation xy — 1 = 0 is best represented by the graph:

W,
J- K =

3 The diagram shows a cyclic quadrilateral. Which statement is always true?

A) y ] o ¥

N

yo

%O

A z=w
B. x=w
C. x+y=180°
D. x+w=180°



1 1 1
4 The equation 2x> —x?> —4x+9 = 0 has roots ¢, 8 and }. The value of — + — + — is:

af By yo
A L
2
1
B. ——
9
1
Cc. -
2
o |
"9

5 Consider the polynomial P(x) = ax’ + bx®> + cx — 6, where a,b > 0. Which of the following is
a potential graph of y = P(x)?

(A) YA (B) y
I\ /\,
oY/ x 61 ) «x
©) Vi (D) Y
\ /N \
N \ x \ -6 X
6 The minimum value of x> — 4x — 5 is
A.
B.
C. -9
D. -7



7 The points A, B and P lie on a circle centred at O. The tangents to the circle at A and B meet at
the point 7', and ZATB = 6.

What is ZAPB in terms of 67

0
A —
2
7]
B. 90°——
2
C. 6
D. 180°—-6
8 The value of x is

m+ S5cm \
v il

6 em

(Diagram not to scale)

A. 10cm
B. 60cm
C. 72cm
D. 6cm
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10

A group of 485 people was surveyed. The people were asked whether or not they smoke. The
results are recorded in the table.

Smokers Non-smokers Total
Male 88 176 264
Female 68 153 221
156 329 485

A person is selected at random from the group. What is the approximate probability that the
person selected is a smoker OR is male?

A, 33%
B. 18%
C. 68%
D. 87%

In a class of 30 students, 5 study no languages at all, 9 study French, 14 study Japanese and
15 study Korean. If 5 students study French and Japanese, and 3 students study French and
Korean, what is the probability that a student chosen at random studies all 3 languages.

4
A.B
8
B.g
1
C'B
2
D.g



Name:
Class:

Sections A - E

Answer the questions in the spaces provided. Sufficient spaces are provided for typical responses.
Your responses should include relevant mathematical reasoning and/or calculations. Extra writing
space is provided at the back of this booklet. If you use this space, clearly indicate which question
you are answering.

Section A (20 Marks)

xX+2y 2x—y
3 4

(a) Simplify

(c) Show that is a rational number.

4 1
245 9-45



(d) An athlete records his times in seconds running 100m over a number of events and trials.

11.211411.111.511.3
11.211.6 11.311.7 11.5

(i) Calculate the mean and standard deviation for the data using your calculator. 2
(i) Construct a box-and-whisker plot for the data. 3
(e) Ifsinf = —g and cos 8 > 0 find the exact value of tan 6. 2
(f) A line makes an angle of 120° with the positive direction of the x axis. Find the gradient 2

of the line.



(2) Find the value of | 7— |2 — 11|

(h) Sketch the graph of y =| 2x—3 |



Name:

Class:

Section B (20 Marks)

(a)

Solve the following pair of simultaneous equations:

xy+x=-3
2x+5y=38



(¢) An army bunker currently has 60 soldiers and enough food to last them 20 days. They are 2
joined by 40 more soldiers. Assuming inverse variation, how long will their food supply
last?

(¢) When a polynomial P(x) is divided by (x —2)(x+5), the remainder is x+ 3. Find the 2
remainder when P(x) is divided by (x+5).



(f)  Show that the roots of p(1+x) = g(1 —x —x?) are always real.

(g) Three employees, David, Eliza and Frank, work for the same company. They respectively
handle 40%, 35% and 25% of the company’s orders. It has been found that they make
mistakes in 5%, 4% and 3% of their orders respectively.

(1) Use a tree diagram to display this information.

(i1) Calculate the probability that an order handled by the company has a mistake.

—10-



Name:
Class:

Section C (20 Marks)

(a) Given P(x) =x*—5x> +5x* +5x— 6
(i) Factorise P(x)

(ii) Hence, sketch the graph of y = f(x)

sin’ x .
+sinxcosx

b) Simplif
(b)  Simplify ———

—11 -



(c) Three girls are standing in the park at points D, E and F. D is 30 metres from E and E is
50 metres from F. The bearing of E from D is 045°and the bearing of F' from E is 158°.

30

D 50

(1) Show all information given above on the diagram and find the size of angle DEF
giving reasons.

12—



(d) Solve 2sin%x — 5sinx —3 = 0 for 0° < x < 360°

(e) The diagram shows points A(1,0), B(2,4) and C(6,1). The point D lies on BC such that
BC 1 AD.

i

o

— 13-



Name:
Class:

Section D (20 Marks)

(a) The sides of a quadrilateral ABCD have midpoints P, Q, R and S, as shown below.

A 0

(i) Show that ADPS is similar to ADAC.

_ 14—



(b) Solve the equation 3% = 42~*, giving your answer to 3 significant figures.

(d) Let f(x)=+4x—3

(i) Find the domain of f(x).

—15-



(iii) Find the coordinates of the points where the graphs y = f(x) and y = x intersect.

(iv) On the same set of axes, sketch the graphs y = f(x) and y = f~!(x) showing the
information found in part (iii).

~16 -

3



Name:
Class:

Section E (20 Marks)

(a) Two cards are drawn at random without replacement from a pack of 7 cards numbered 1,
2,3,4,5, 6,7, and their product is noted.

(i) Draw a table or dot diagram to represent this situation.

(i1) Find the probability that a prime number is included in at least one of the two cards.

(ii1) Find the probability that the product of the numbers on the two cards is even given
that exactly one of the numbers is prime.

—17 -



(b) The base AB of an isosceles triangle, ABC, with BC = AC, is horizontal. = The plane
containing the triangle is inclined to the horizontal at 54°. If the angle ACB is 48°, find the
angle between AC and the horizontal plane.

(c) A triangle ABC has side lengths AB =3, BC =x+1,AC = x and ZACB = 6.

(i) Draw a diagram showing the information above.

— 18-



(i1)) Show thatcosf@ =1 —

x(x+1)

19—



(d) Find the equation of the circle that goes through the points A(0,1), B(4,7) and C(4,—1).

End of Section E
End of paper

—20-



Name:
Class:
Extra working pages. Number your questions with Section Number and part.

_21-—
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Name:
Class:
Multiple Choice (10 marks)

Attempt Questions 1-10. Use the multiple-choice answer sheet for Questions 1-10.

1 In a large group, 60% of the people are either 170 cm tall or taller than 170 cm. If two people
will be selected randomly, what is the probability of selecting at least one person shorter than

170 cm?
A. 036
B. 048

0.84

.
0.64

2 The equation xy — 1 = 0 is best represented by the graph:

R R )
~ o T S

3 The diagram shows a cyclic quadrilateral. Which statement is always true?

O

i=w

X=W

A.
B.

@ x+y=180°
D.

x+w=180°



1
The equation 2x3 — 2 —4x+9 =0 has roots @, B and ¥. The value of —l— +—+ i is:

af " By
«2B4¥ . 1 . .9
A. ~1 ——-E—"z‘:z.
2 “p¥
! “a
O
1
C.§
1
D.§

Consider the polynomial P(x) = ax® + bx? + cx — 6, where a,b > 0. Which of the following is
a potential graph of y = P(x)? Jum of vools = —_3 <0, smce o,b>0

yr (B) ¥

/—6\J ; ) AV

(C) ¥ r (D) y P

\/_6\ ¥ \,/_6\ x
The minimum value of x2 —4x—5 is
A 5 XU+t -9 2 (x-2)*-q
B. 9
© -
D. -7



7 The points A, B and P lie on a circle centred at 0. The tangents to the circle at A and B meet at
the point 7', and ZATB = 6.

What is ZAPB in terms of 7

0

A. )
, 0
(=) -3

C. o
D. 180°-6

8 The value of x is

x em []
‘2&"? e \
v
6 cm
x-12 . 5

(Diagram not to scale) ¢ o
A. 10cm bx-72 = Sx
B. 60cm g Ay ]

72cm
D. 6cm
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A group of 485 people was surveyed. The people were asked whether or not they smoke. The
results are recorded in the table.

Smokers Non-smokers Total
Male 88 176 264
Female 68 153 221
156 329 485 ]
A person is selected at random from the group. What is the approximate probability that the
person selected is a smol;:z (s)'l:; :1:1:? o m'e) . P(MQle) + P (fﬂha le Smoke O
A. 33% : 264 ¢ 68
B. 18% 436 435
68% , - m
D. 87% 435
= 0-68

In a class of 30 students, 5 study no languages at all, 9
15 study Korean. If 5 students study French and Japan
Korean, what is the probability that a student chosen at

study French, 14 study Japanese and
ese, and 3 students study French and
random studies all 3 languages.

4
A
B. % ‘ 14415+9
1 = 3%
© & )
2 .
D. Eg 2?48{5 r 35
g ol
P(all 3) = =
s 2
14



Name:

Class:

Sections A - E

Answer the questions in the spaces provided. Sufficient spaces are provided for typical responses.

Your responses should include relevant mathematical reasoning and/or calculations. Extra writing

space is provided at the back of this booklet. If you use this space, clearly indicate which question
you are answering.

Section A (20 Marks) This puestiom

B B wﬁj w@”
(a) Simplify ’i—l’“"—z’”—f = Gy - b3y

(b) Solve the equationx% +x_%=2(x%ﬁx’%) 3
- Y ,l/
NI o el T 337 - SN Some. Stuckmts followed
~lg !
....................... .3.??.’:._”?_.?i.f‘f“.._............@...a.complf.cakad.waw -

(c) Show that2+ \/3‘9_; 7 is a rational number. 3
........ ,uy;?wd'%_,miéwwgﬁi»iﬁ@S'wCFC mw
FTEE . e e . o
2%§Q£Q~@Q+¢%k{§qsq*aig .............. a bouk(ra,hanalls'!mg
T § 2088 Tie m o o o S b thtUrbdluLduaf
- LIS~ — Q-ui5 Ecxms @fnd JO
‘...'..-."....-.‘....‘-“T ------ U R R SN AR N MR Rotnn s sy é‘o.u".d"f.n.dr 86{—
= hich vs of i 2 0
................ §’fjw}|1€q‘30rm§9 ﬁ'ﬂa, answca’.
votional




(d) An athlete records his times in seconds running 100m over a number of events and trials.

112114 11.111.511.3
Y216 113117 115

(1) Calculate the mean and standard deviation for the data using your calculator.

2
............. mzlf?)g@m@gf—@frmgh,\d(mis ot
............. o”éf@c,t'caneﬁ

3
....... !E.F.«.ff.?:z.ff..%..*.*..33.*.5.'.3:..‘.':."“‘;z.f?:?a.f?;?e.%'.‘.@f..55.".".............
....... e s 5 i s o s s s s«
............... & P S
............... ‘3?%’”5'
0, Some studemts divd mot
/ @\ provide scale amd Sone cligf

Not pwVL‘cLe enc poun4, Sof#\:u/
}~—-\.4 @ Scale and end rﬁﬂfﬁ’ff)
B were penalised

5 M————%}
i w2 w3 Uy HeS 1t 117

(e) Ifsin@ = —g and cos 6 > 0 find the exact value of tan 6.

@ 2
......................... stmme Stuclemts
.......................................... ton Pl s Y were eompused
................................................................... Bhaut. the Sr
I trnal amswer

wasg un NECES:SQZFL/
(f) A line makes an angle of 120°

with the positive direction of the x axis. Find the gradient 2
of the line.
.............. mztanb LA cmsiaerable nwmber dF
................. shanizot U dhudemts. werce. Mot Su

(2
* =& D about the segn g the OEE”CJ

amswea; So weve P@Nahi(cd/



(2) Find the value of [ 7— |2 — 11 ||

1
............................ mast. Skadem$B3 st ¢
covvect - e
2

3-,323:,3{

@ |ﬁ£€9‘(€ip*}3
0] S%a?ae

“_9/(
w Some did mot provde
Untercepls , Jo were ponalsed



Name:
Class:

Section B (20 Marks)

(a) Solve the following pair of simultaneous equations:
xy+x= -3
2x4-5y =28
")C(S_il):-’& 2= SFS‘j

\Q*’JS\’C{ =
Aude s \esi

........................................................

A v avie \3;-

.......... whew /’sxuv'ﬂ';@@
_’:—2 , ‘(:’- —‘! --------

................................................................

...............

"?L'h\w. 2
Ve wohen, T "\,t‘y"
anch x = TS W= "\"k’
4

(b) Solve (x2+2x)2 —4(x2+2x)+3 =0
.......... Lot WX 20

XLH2x =3 or xM2x=l
r242x-3=0 thae-1=0 ()
.............. (IHIO:OI.*"‘?&W
............................................... B eoe oros » ot o siminn 8 asais 8 St Arbbie s m
'K*’f) or | .:.,.:2”,4_255“



(c)  An army bunker currently has 60 soldiers and eno

joined by 40 more soldiers. Assumin

ugh food to last them 20 days. They are
last?

g inverse variation, how long will their food supply

Let no. of solafers = g

2

...................................... vleb no.of days=d.
" b

..................... S “’cf“““?Sﬂ'a“ .

................................... ?‘?Q.’f..zp

...................................... g=lop v

....................................... = et

(d) - Let f(x) = x2)i - Show that f(x) +f(%) =0, where x # 0.

(¢)  When a polynomial P(x) is divided by (x — 2)(x+5), the remainder is x + 3. Find the 2
remainder when P(x) is divided by (x+5).

kel RO (000 +xx3 0 e
............. PCe) = o8- 9009 -85 ) axxs
¢ o 3§ B KRR v e 8 e S 904§ 5 3 95553 K55 movme snens s s s} s 518 =%
............. remainder = -2




(f)  Show that the roots of p(1+x) = q(1 —x—x*) are always real.

3
............... Q€A+ (PHg)% xp-g, =0

..................... S PH20g:47-upg L4

SCITIEEL N S (T Culy o

F‘:} {,\\‘\\\7 .

S —

(g) Three employees, David, Eliza and Frank, work for the same company. They respectively
handle 40%, 35% and 25% of the com

pany’s orders. It has been found that they make
mistakes in 5%, 4% and 3% of their orders respectively.

(1) Use a tree diagram to display this information.

.............................

— 10—



Name:

Class:
Section C (20 Marks)

(@) Given P(x) =x*— 53 +5:2+5x—6

(1) Factorise P(x)

1
...... PQIzdnsssssce
=D
: P('-'I): ‘.4..54.5_.;%{0 ........................
............ LT
e BN s adactor.
PO E (TS K 4E) by vaspechon
.......... S € Z1) G259 €22 DN () N
(i) Hence, sketch the graph of y = f(x) 2
+d whewn x =4
i L -3 45 ,5_
?(")“16 g 41-(—42 &
= ~2:8125
400 W 5
N, )43 43 £
N ~ y
o o/, 2\_/3 e - 65@2(
: (1) insevcepts
() shope ond Saale

=3 ; : 2.
() Simplify —— +sinxcosx = Sin X +SInY C0SX 2
cosx iy
.............................. :g.nxCSrm3x+COS"15 @
"o o8 e R S S § SRS PO Rl SRR e o © e e e G Y K08
lllllllllllllllllllllllllllllll :—-"..g-hl.x-"x'.l'........“....ll.-....".'.-.--.....
................................... CEE N & vt BRI §iiin s = moteos somssss = sspests 5 apssess 5
= Hanx @



(c) Three girls are standing in the park at points

D, E and F. D is 30 metres from E and E is
50 metres from F. The bearing of E from D

is 045°and the bearing of F from E is 158°,
LV

T ?

(1) Show all information given above on the diagram and find the size of
giving reasons.

£ NHEe S= g DE

angle DEF 2

LDEF = (7° @

o -

53 T e e s iy 3 s o
............. . ’2?2”}'?0&@5@
. Fp = asaey T

= 47wy

(iii) Hence, or otherwise, find the bearing of D from F. Answer to the nearest degree.
S\ £DFE

3 3
....... TS':,?T@
ffffffs'i'é{;}é%_é_'fff}fff.'.é'é's\"»%'é'%?’ff.'.'.'_'f_'.'f.'f.'.'_'fffffffiffff.'ffff.'f.'ffff

u-7
fffﬁfffffﬁfff%f'é}%éff—éffé.éf’.'_'ffff.'fff_'f.'_'.'f_'.'.'_'@.'.'ffffffﬁff.'.'f.'.'.'fff.'fif
.......... -.:.9...P.).e_a.lc'.éaj_...?....3.‘??..’ 36 -22°

e



(d) Solve 2sin’x—5sinx—3 =0 for 0° < x < 360°

S EE0G R TI €105 T D L

......... Sl ShxEd AL o
: : N W~

............ (= 210 33@ nosoloton Smee -lESinxc

() The diagram shows points A(1,0), B(2,4) and C(6,1). The point D lies on BC such that
BC 1 AD.

.VJP

B(2,4)

NOT TO
SCALE
c(6,1)
o[ a(1,0) X

(i) Show that the equation of BC is 3x -+ 4y —22 =0.

2
R Tl A R
....................... =
ST _:::%."...U.;‘_.‘;.S..

2
e BC= J(bm2)™+(1-0f Areaz 3%5x 2
................... '”...\1..2.?...............................?..19..%‘.%?}(.@.9”"*5
s o0

= [



Name:
Class:

Section D (20 Marks)

(a) The sides of a quadrilateral ABCD have midpoints P, Q, R and S, as shown below.

A Q #
P
R
D s c
() Show that ADPS is similar to ADAC.
im QDPS Ov‘d QDAC --------------------------------
o Q/{/\OB:@ LPDS IS Comhmon @
I T L 1T TV, - S
?%r,%‘w *r-g—: %—2 'é (D,S are midpoints of DA g g Dc>®

©© 'B‘ra"sib‘e"dﬁa"fr'\wﬂ"iJS"Lém:f]Pp\B""

rS|lac (Ifhg jol'm'vj midpts of huo ¢'des of ir"anj.(eh 'S

- PORS /¢ @ F)OV(?”éﬂgaﬁwxgna ((»QQ ’Qa|} 04\(3 p0§,4€
Side§ egual end Paroﬂeo

14—



(b)

Solve the equation 3%* = 42— giving your answer to 3 significant figures

lin @
' 253 £ aclnt = 2lny
............ A2t ln D=2
= 2t 0

(c) Iflog,b=0.3 and log,c = 0.4, find the value of log,(

a
(@] E)
L. DA T AL R G B, o e S
T-!QG__[OE’QC ...................................
...................... e °5’°€J°{”®
= | e o+4y
...................... sew g
................... e e e rery 5331 L B e 5 s o s . A S 5
O3
................... g

(d) Let f(x)=+4x—-3
(1) Find the domain of f(x).

.............................................

1
ok S
(ii) Find an expression for the inverse function £~ (x). 2
e o B s e 1650 3 555 25 55 e e s e ' s »
'xl: U-j -3 e
........ u.\g e
........... gt o o

—15-



.............................................................................
.............................................................................

(iv) On the same set of axes, sketch the graphs y = f(x) and y = f~!(x) showing the
information found in part (iii).

r Y

A9
ai

Y

& 0) ah#erce’oJS on ﬂ’t
/ @ % lj ri/l*@f@f)h
() shope and Scale

~16=



B Pty Sein. B S 1
Name: S;r&‘('f«-..

Class: (6 . -

Section E (20 Marks)

(a) Two cards are drawn at random without replacement from a pack of 7 cards numbered 1,
2,3,4,5,6,7, and their product is noted.

(i) Draw a tablf or dot diagram to represent this situation. 2
Y R .

(iii) Find the probability that the product of 4{....mbers on the two cards is even given
that exactly one of the numbers is prime. 1

=15



= >
S;(!—E;w [~ Fe

(b) The base AB of an isosceles triangle, ABC, with BC = AC, is horizontal.

The plane i
containing the triangle is inclined to the horizontal at 54°. If the angle ACB is 48°, find the 4’
angle between AC and the horizontal plane. '

ol
[
(
) A .
P iJ";;;T‘gq
‘* 4, \f’t‘ L 1‘&‘% .
il
o LD : .
A4 em SNSICNL L SINdDACE gsins g
L gr= +oan:z4" ® CD - gouSimbithe TANE Qg
= mguuzim‘m"‘:’“o@ .............. S oo
S .............. A.G.(l .......................................................... '_}OV\QLPO
.......... A.Q..-...‘g‘f&“.?..@..................................L.D.A.CL.;...LL’Z°3q“

& : : — o7 3y & - >
£ [ 0. ) i{/ Cj 4 { gi
(c) A triangle ABC has side lengths AB=3, BC =x+1, AC = x and ZACB=0.

(i) Draw a diagram showing the information above. 1

R

) f
L
{
3 il (o
. (Tul M Pt ,
fx +1 \\w v 9< ’)/(.

C C/

By



4

(i1) Show that cos@ = l—x(x+1).

(iv) Show that the area of the triangle is 1/2(x+2)(x F 1). 2

............................

- ISy < [ GED
B v o e

= {2(c+2)(xw)

KMW‘*‘)’W

=10 /7




g—u‘[‘z:—\ E Pr&f

(d) Find the equation of the circle that goes through the points A(0,1), B(4,7) and C(4,-1).

N 3= N, FUPTU TS

o () Perpendrenloy bisector -of

...... e BC. PASSES Abrough, contre
...... *‘,{"(x,',.»;)................QE..C{'*{.C.‘QQ......................
..... %’{371‘63
w....ﬁr ,‘1. S SR o Centre (,3)
................. \ o
..]....ﬂ?‘.?.@)?f.(iﬁ.:.?)..’i ..... = S0+ (3) = vodius.
AL Bral il = %Tad - :?)hu
................................. B ) T Q_-........
TR TUTUUUURR 8. =28 . % (ﬁ .... g

1 = ?% _ 7/ u

..................................

.................................................................................

End of Section E
End of paper



Method 2 2 1,00 Vrdy St E

d) wp(x/j) be fhe cenhz e
F"D: gD: C_D A-DL:AQD""PCD"- ‘
CeG)"= G0 G7)" 2 o) e)™
——— il

v
ﬂﬁ)ﬁﬁﬁpm Xfﬁlgf!%g‘lff/bﬁ/fnmﬁ %5

”j +He = 64
29t 2x =16 ©

B0=cO G-)= (g 10
/)/('[?J'f‘f‘? -’/{Lf 2y ¢ |

Gf= {(,j -4 J-;>3 , /

thg it (U 9 £rn=l6 S0 /
FQ*DN’;“Cl,Qﬁ—a((qm )"‘*: (Z)‘—_!‘_ @’_[‘)—L

5”429( =>4 =z

mod Ams= (%) mgdﬁ{-@,a) ge=@ 27

S?q\/ fB = 3/ gfoyx,a fc = -{ ffj\y Lc= &
h(h = “)7’:.‘) n = 2 m = O

L bryete fhept (28D

-’ =
T e — -
37“‘-1';.’L e /
)—‘(fl"jﬁfé (=2x =%
N IZ &
2—K+3(“(-—H.x3:{5 Riadiyy = b7
x4 £ br=lb Z

bx =2.% ‘ N ) ) [L'.L\f
T ppaar e el o
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