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Mathematics 
 
 
 
 
 
 
General Instructions 
 Reading time – 5 minutes 
 Working time – 90 minutes  
 Write using black or blue pen 

Black pen is preferred 
 Board-approved calculators may be used
 Show all necessary working in 

Questions 11 – 14 
 Marks may be deducted for careless or 

badly arranged work 
 

Total marks – 58 
 

 Section I Pages 2 –  4 
 

10 marks 
 Attempt Questions 1 –  10 
 Allow about 15 minutes for this 

section 
 

Section II  Pages 5 –  7 
 

48 marks 
 Attempt Questions 11 –  14 
 Allow about 1 hour 15 minutes 

for this section 
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Section I 
 

10 marks 
Attempt Questions 1 – 10 
Allow about 15 minutes for this section 
 

Use the multiple-choice answer sheet for Questions 1 –  10 
 

1    
 

(A)       

(B)      

(C)       

(D)       

 

2 What is the reciprocal of  ? 

(A)      

(B) 
   

  

(C)       

(D)       

  

3   ? 
 

(A)     

(B)    

(C)     

(D)    
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 4   ? 

 
(A)     

(B)     

(C)     

(D)     

 
5 Which of the following is a factor of   ? 
 

(A)     

(B)     

(C)     

(D)     

 
6 The equation of a circle with centre  and radius 9 units is ? 
 

(A)     

(B)     

(C)     

(D)     

 

 
7 If  in the triangle given below, then which of the following statements 

MUST be true? 

 

(A)     

(B)     

(C)     

(D)  None of these 

a 

b 
c 

θ 
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8 What is the value of x in the diagram below ? 

 

(A)     

(B)     

(C)     

(D)     

 
 
 

9 If  and  where x and y are positive integers, which of the 

following MUST be true? 
 

(A)     

(B)     

(C)     

(D)     

 
 
10 The positive integer n is not divisible by 7. The remainder when  is divided by 7 

and the remainder when  n  is divided by 7 are both equal to k.  
  

 What is the value of k ? 
 

(A)  6 

(B)  4 

(C)  2 

(D)  1 

 

 
 

END OF SECTION I 

x

√6	 √11

2	
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Section II 
 

48 marks 
Attempt Questions 11 – 14 
Allow about 1 hour 15 minutes for this section 
 

Answer each question on the appropriate answer sheet. Each answer sheet must 
show your name. Extra paper is available. 
 

All necessary working should be shown in every question. 
  Marks 
Question 11 (12 marks) Use a separate answer sheet 

  

(a) Find the exact value of  , given that   2 

 

(b) Factorise completely.  

 (i)    2 
 

 (ii)    2 
 

 (iii)    2 
 

 

(c) A function is defined by the rule;  2 

 

 Evaluate   

 

 

(d) In  and YZ = 15 cm.  2 
 Find the length of XZ,  correct to one decimal place. 

 
  

X 

Y Z 15 cm 
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  Marks 
Question 12 (12 marks) Use a separate answer sheet 

  

(a) For each of the functions  ; 
 
 (i) draw a neat sketch of the function  
 

 (ii) state the domain and range of the function 
 

        2 

        2 

        2  

 
 
(b) Solve the following pair of simultaneous equations 3 

   

 
 

 (c) Show that  is rational by expressing it in its simplest form. 3 

 
 
 

   
Question 13 (12 marks) Use a separate answer sheet 

  

(a) Express  as a single fraction in its simplest form. 3 

 
 
 
(b) Solve   3 
 
 
 

(c) Prove   3 

 
 
 

(d) Shade on a number plane the region for which the inequalities  and 3 

  hold simultaneously. 
 
  



- 7 - 

 Marks 
Question 14 (12 marks) Use a separate answer sheet 
  

(a) Solve   for   , giving your answers correct to 2 

 the nearest degree 
 

 
(b) In the right-angled triangle ABC, the point D bisects the base AB. 2 

 
 Show that   
 
 

(c) The diagram shows a square ABCD of side x cm.   , PC = 6 cm ,  
 PB = 2 cm and AP =  cm. 

 
 

 (i) Using the cosine rule in  , show that   2 

 (ii) By considering  , show that   2 

 (iii) Hence show that x is a solution of   2 

 (iv) Hence find the exact value of the side length of the square. 2 
 

End of paper 

A B 

C 

D 

a b d 

A B

CD 

P

x

x

2

6
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BAliLKHAM HILLS HIGH SC HOOL 

YEAR II 'VI AHI EMATICS HALF YEA RLY EXAM INATION 2015 SO Ll ITl O NS 
Solu tion M.rk.~ Comm enlS 

SEQ..lQJ' , 

5 
I. D - 5x J; 

2. D- x+ 2. -~ 
.r .r 

:, rccipru~H II ~ - .-,.'-'­
x- .. I 

3. 	 A - a- (0 - q' - [a (n - e lla < (n c)l 
-::::: (a - b ...... c )a ...... b - c\ 

2 Ji. _2E .Ji 
4. 2(' - J2 I 2' -?Ji. 

5. 	 A _ 6rJ _ x _ l= 6.<'- 1, + 2x ·, 1 
= 3x(2< 1) + 1(21' I ) 
" (2r - I X3.r + I ) 

:, c2\ 	 Il i~ a fU(:[o r 

6. 	 D (x ' Ir (I' 2f - 9" 

(x - I )' - (1 ' - 2)' - 81 

7. A 	 If" - = b' ,. {-. then a is the hypotenu se of a righ t angled triangie 

- = sin O " a 

,, - a , inB 


8. B ­

~,
2 	 x 

Solut io n 
SECTIO N II 

_ 9 l l F:STI ON II 
II(a) 

() ~O s in () <O.:.qlladra nI3 => cosl/<O .~otan "" 	'I ~ 
cosf} 	 - ~ , 

i 
sJ2 

II (b) (i) x' - x -	 12 (, - 4X,"' 3) 

II (b)(ii ) IQr ' L'T- 10,, - 2/ ~ 2(5." x,l' - ~I' - " ' ) 
2 1,(5 r ) "(5 , .I')} 
1(5 • y Xx ,.) 

II(b) (iii ) 4,rJ , 27 To (2<Y~ 3" 

=(2r 	 } {Ill + <>1' + 9) 

lI (e) 	 /( 2) I(:! P ((S) 

0 ' 2 "5 

Mark:; Comm ents 

2 mark:; 

• Com~c t so lu tion 

I mark 


• 	C0rr~e tl y Ide l1tl fie s th l.! 

sig n ortll t: cos im.' rat io 

• Lorrec tly fin ds the 
magl1ltude of th e cosine 
rati o 
Notl.' " \/I/'d can h~' h'!1 
1JII,\ifllJ)/l/icd 

2 mar k..'i 

• Fully faclo riscd <Jl1 s \\ e r 

I ma rk 

• A fac toriscd answer 
wll h sign.s sw itched 


2 mark:; 


• Fully rac tonscd a nswer 
1 mark 

• Pat1l:.1 l1y nlcloriscd 

answer 
 -

2 ma rks 
• Fully faetorised ans\\c,:r 
I mark 

• A faetorised 8n " Wl!r 


wtl h slg.ns SWHchl.! d 

• c.x prc.ssmg the s(."CondI roetor os a perfe.:t squnrc 
2 mark.'\ 

• Correc t fiI13 W('!' 


1 ma rk 


• Correc tly fllld" Ibe three 
fUlicti on va lucs 

• Sums all cxprc.: ss ioll 
witth at let.s! l"-q l.;(m'c.:~ 1 
f llncl lo l1 \a lLH':s 

I," .(./(,,' . 1' x'=(Jlif ii ' 

=2 ~ II 


- 9 

x ~ 3 

9. 8 -	 P _ Q_:!..2:l: 4J 
, r .r t l' 


(,d IT 4.u ' . 


~ y(r f- y) 

x· -t 2rl' +)'2 4.l)' 


1 y(x I. }} 

l' - !r,' + ,,­

y{.{ .:- I') 

~~O as .'(>0 . .1'>0 
I-(X - \') 

:. P Q ~ 0 

P ~ Q 


10. 0 - n = 7(11 k . where k a is an integer .'. 7h + Ii. ::= (7a ~ k f 
, • 2 

,,- = 71> + k 	 = 490 , l4ak + k 

= 7(7,,' I Ulk ) I k' 

Thu s h 70 ' * 2i;J ~ ,which is (1 11 m l cg L'r~lI1d k k 

k - k 

k k 0 
qA 1) = 0 

k = 0 or k = I 
lin t Il so lut ion 

Xz 15 
II(d) - - -	 ­ Is in li S'" s in 350 

ISsin 11 K"
Xl = --­

. sin 3Y 

c D,0905K227 ... 


23.1 cm (correc t to I dec;"",1 r1ace ) 

2 mark:; 

• Correct an swer 
I ma rk 

• Correctlv suhs t i tut ~s 
il1 lo the slUe rule, 01' 
(,<] lIi v~l1 l.;nl mer it 
A/w I,! 11':' //01 '(' J'rII.flUilllfo.! 

,' rrllr 



Solution ~I"rks -, ('omm"nts 
QIIESTION 12 Solu ti on Marks Comments 

~T10NIJ 
x + I .r -,'-·-:­1---",· ­ -.---------' J ma rks 

IJ(~) -- --~ - ,-- --­
, " I .\' ,( . I,) x(x - ~) 

• COlTce tlv ~('J llIlI t)n
2 marks " 

(), If Lr If • ('oneC ll ~r co mbinL'S IIlt o a 
x(x I I Xr ­ I) si ngle frac lio" 

4.r I mark 
x(x T I X-r - 1) • Creates a ':: Omlllon 

4
(x ;- IX r ­ I) 

dL'l l{)l11inl1 tor 

f 12(:» ( a ) (i) (ii) 
y DoIl};1!n: nil n..~.1i x 

Ran Qc · .~ ~ 0 

-1 X 

12(.) (P ) (i) 
y 

(ii) 
Donuill . alll"t:,ll x 

"" 
Range:." 2: 2 

(-1,3) ( 1.3) 

2 

) X 

12(3) ( Y ) (i) Iii) 
DorTtl iu : all rl'al x L:);,,,;: \!))l X 

Range: all fcat y except \" 

· -dj~ 
~' > , 

12(b) 7" t 3b 36 14« ~ 6;' 72 ( 
'VI t 2h 25 ISa ;- 6b 75 

" - 3 
:. 5(3)+ 2b ~ 25 

1 5+2b ~ 25 

2b ~ 1O 

h 5 
:. cI -= 3 , b 

4 I c! 2 - J5 I '} · 4!5 
12(e) 2 + J5 94J5 2- J5 X 2 J5 9 4J5X 9j ifs c c 

~~ 
4 5 XI - ~() 

S+4J5 9 ifs 
-= -17 which is a rational number 

j ____ 	 l ­

2 marks 
• Goth of th~ below d Ol 

points 
I mark 

• Grnph \\'Hh correct :;htlpc: 
flnd position 

• ('OrTeel domain and rang ..' 

2 marks 
• Bl)lh of tile below dot 

point s 
I mark 

• G raph wilh correct s hape 
and po:-, iti on 

• Corn.'c! dOll1al1l and rtl u gt! 

2 marks 
• BOlh orlhe below dOl 

poilll s 
I mark 

• Gm ph with con'eel shape 
l:IIIU po~ition 

• Correct doma in and range 

J marks 
• C'orn:.ct ly finds I) and h 
2 marks 
• Correctly finds (I or h 
I mark 

• Rewrites the give n 
equations llIai..lIlg the 
":0CfIi~i~llt ofo (or h) 

cqul\i:tIC1l\ 

• Makes a (or h) till! subject 
of one of the g iven 
cQualioll ~ 

J marks 
• Correctly simplr tics the 

expression to a rat iOllal 
nlll1lb~r 

2 marks 

• COITeetly turns either 
fraction into an expression 
with a rat ional 
denOllll1lator 

I m~rk 

• Attempts (0 llluhiply at 
least olle of the frn clions 
by the conjugate of thc 
denominator 

lJ(b) 1, . 21- 2f 
x -t 2 -=0 lr - I or - x 2= 2r - I 

.. 3 3x -I 
j 

\ ..:.:. - ­, 3 

not a so lution 
:. ,f ~ 3 

'( "O,g 1)­13(e) (colB I <osec:Or = - ,- t - ,­
smB ~qnB 

~ [eQ',O + I)' 
5mO 

_ (l.:o~B j. I) 

~in2B 
(cos 0 ,I I)' 

I - cos' tI 
(co<O . n' 

1 ;- cos OX I ' co, 8) 
\ l' co~ £) 

1- co,e 
l3(d) 

)' 
v = ­
. X 

v = x+3 

,-" ." " ... . , " .... " " .. " .. ,,' . , 
" ..';.'~ :-~ ' ~ . '~ ' ~~ ' ~. ..:.'~' ~:,' ~ '''', ',,'<'>~:,'>'~> ~ ':: 

. :\:< ~,~.>,,' ~<,~~":"~~ >:>.~<:'': "<. 

- 3 \~~~:j~~2ILlililSL~ 
~---'.. :..-.;..~<:~;' 	

7 X 

\;. 

\' \.' 
I, 
( 
I 
[ 

~ 

J mark~ 
• (oITl." l." tly so lution 
2 m:lrks 
• Correctly 	Hkntifj~s two 

"po\"slhll.: ' · sol Ulions to th t: 
equati on 

I mark 

• 	Consid~rs two ~aSL:S in all 
alleJl1pt to solve lhe 
equation 
omark." 

• Solves without 
cOllsiJennll the absolute 
\ 3lue 

3 mark~ 
• ('lI ITe~lI~' ~ 1) lution 
2 marks 
• Makes significant pJ'ogrcs:::. 

With a valid allcmpt to 
pro,"e the Idcntity 

I mark 

• 	l l se~ ;) trig Identity or 
relationship in ~111 mtcmpt 
to prove the IdeIHit}' 

3 m~rks 

• Correctly solution 
2 marks 

• Boundarlcs and 	the points 
of mtersc..:tioll correct ly 
cla.ssdl(.;d " 

• Region correctly identified 
1 m~rk 
• Boundaries correCt ly 

idcllliiil:d " 
I 

• v - - dOlled" .r 

• y = .. " 3 so lid 
• x =Odo llcd 

• Identifies the three poim s 
of ime rsl:c tioll arc 
excluded. 

.CQrn:clly draws Olle of ille 
g i\cn inequalilles 
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SolUlion Marks Commcnrs 
Ol lF.STION 14 

2 
1-1( 0) sinB 


3 

Q3 &Q4 

. 2 


Sina = ­
3 

a = 4Zo 
e ~ 180' · rr .3(,(J" a 
e ·- 122" . 31 ~ 

14(b) In!J. CflD. /JLT7 - a' In 6 mA _AB - 2BD 

4eo' h' - a' 

4(JJ a :: ) ~ I/- (/ 
4:r - 4(l ~ = h:' a~ 

~__________~~~,-____~4:1~ 
r- "" T 6­

14(c) (i) cosa ­
2 x x x 2 


/ .. 4 36 


-lx 

r' - 3: 
4, 

14(c)( ii) co,(9O- rr ) = x 	 -2- (21<» 
2 x .r x 2 

sina =~ 
4x 

x 16 

41" 
14(c) (iii) ~in - a ' l (;o)O, " (( &. [ 

~,) - + ( / 32)' ( ·Ix -tt , ) .; ~ , 
.r 321'- + 256 " x 04.,-, 1024 ; In, ­

2. 112/ + 12XO = 0 .
51,,' 640 = 0 I- < 

14(c) (i,-) x 56., - , MO ~ () 

, V 4QX.' 1 6~ 	 0 
x- - 4Q Or x- - 16 

x ~'<2J1O x = 
However fium 6 POC _x> I> 

Ih L' <; idt.:' l..: n ~ lh or ,h(' "quare i.... zJlO r ill 

2 mar-Ie; 

• Correct solution 
I mark 
• Con-eelly finds. rhe 

size of the aClI( (; £Ingk 

2 marks 

• ( orn:;cl solution 
I mark 

• Use·s eilher triangle to 
tind al' expression for 

en' 
2 mArks 
• CoITeel solut Ion 
I mark 
• Correclly substitutes 

into the cosine rule 

2 marks 
• Correci so lut ion 
I mark 

• recogni ses 
cos (90 rr)~ sina 

2 marks 
• ('o rTt;~ct solution 
I mark 

• Alte mpts to denn.: 
given result using an 
appro pnate tflg rl ;d,,"",' 

2 ma rks 

• Correct soiullon 
I mMrk 

• Solves the g.i\-cn 
·'quadratic·· 


