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YEAR 11
HALF YEARLY EXAMINATIONS

Mathematics

General Instructions Total marks — 58

¢ Reading time — 5 minutes Pages 2 — 4

¢ Working time — 90 minutes

e Write using black or blue pen 10 marks

Black pen is preferred e Attempt Questions 1 — 10
e Board-approved calculators may be used | ¢ Allow about 15 minutes for this
e Show all necessary working in section

Questions 11 — 14 Pages 5 7

e Marks may be deducted for careless or

badly arranged work 48 marks
o Attempt Questions 11 — 14

e Allow about 1 hour 15 minutes
for this section




Section |

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

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

b | =

1 5 =72
B —
J5x

B) —=
5
© S

5

(D) —T

. . 1
2 What is the reciprocal of x +—?
X

A ~+x
(B) x+1
X
© —
D) —
x +1

2 2
3 a-b-c)y=27

(A (@a-b+cXa+b-c)
(B) (@-b-cXa+b-c)
C) (@-b+ca-b-c)

(D) (@a—b+cYa+b+c)



(D) N

Which of the following is a factor of 6x —x—17?

(A) @2x-1)
(B) (2x+1)
€ (6x-1)
(D) (6x+1)

The equation of a circle with centre (-1,2) and radius 9 units is ?
A -1 +@+2)=9
B) (x+1V+@-2=9
(©) -1+ (+1) =8l
D) (x+1)+ -2y =8l

Ifa’=b +c inthe triangle given below, then which of the following statements
MUST be true?

(A) b=asind
(B) a=ccosd
(C) c¢=bhtand

(D) None of these



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

10

V6 V11
2 X

(A) 1

B) 3

© 13

@) 15

x+y 4x e .
If P= and 0= N where x and y are positive integers, which of the
Y xXTy

following MUST be true?

(A) P>0
B) P20
€ pP<Q
D) P=<Q

The positive integer » is not divisible by 7. The remainder when n" is divided by 7
and the remainder when » is divided by 7 are both equal to .

What is the value of & ?
(A) 6
(B) 4
€ 2
(D) 1

END OF SECTION |



Section |1

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 guestion.

Question 11 (12 marks) Use a separate answer sheet
(@) Find the exact value of cosé@ , given that tand = 7 and sinf < 0

(b) Factorise completely.

() x -x-12

(i) 10x+ 2xp—10y—2)

(i) 8 —27

(c) A function is defined by the rule;

0 zx<0
J&)=2_1,0<x<2
X x= 2

Evaluate f(-2)+ f(2)+ f(5)

d InAXYZ,2X=35°,2Y=118%and YZ=15cm.
Find the length of XZ, correct to one decimal place.

X

35°

118°
Y 15cm Z

Marks



Question 12 (12 marks) Use a separate answer sheet

(@) For each of the functions (a), (£)and (¥) ;

(i) draw a neat sketch of the function

(i)  state the domain and range of the function

(@ y=@+1y
B y=Ix|+2

2
1 y=3+——
x—1

(b)  Solve the following pair of simultaneous equations

Ta+ 3b= 36
Sa+ 2b=25
4 | o
(c) Show that - is rational by expressing it in its simplest form.
2+45  9-4d5

Question 13 (12 marks) Use a separate answer sheet

x—1 . .
(@) Express = as a single fraction in its simplest form.

(b) Solve |x +2|=2x -1

2 1+ cosé@
(c) Prove (cotd + cosec@)j —e————————
1 —cosé

(d) Shade on a number plane the region for which the inequalities y > 1 and
X

v < x + 3 hold simultaneously.

Marks



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

. 2 .
(@ Solve sinf = —5 for 0° < @ < 360°, giving your answers correct to 2

the nearest degree

(b) Inthe right-angled triangle 4BC, the point D bisects the base AB. 2
C

B

Show that «:la’2 = b2 + 3.1:2

(c) The diagram shows a square ABCD of side xcm. £PBC=a ,PC=6cm,
PB=2cmand 4P = 2J§ cm.

A L B
a
2
2J5
P
X
6
D C
2
. . . . x —32
(i) Using the cosine rule in A PBC , show that cosa = 2 2
X
2
.. S . x —16
(i) By considering A PBA , show that sina = 1 2
X
(iii))  Hence show that x is a solution of X 56 + 640 =0 2
(iv) Hence find the exact value of the side length of the square. 2

End of paper
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Solution

SECTION |

5

1. D-5x o
1 i =
" |

2.D-x+t-

X i
& reciprocal 1s —

| ) ) x +1 o -

3. A-a (h-¢y=[a-(h-cfla+t (b~ <)

={a—b+cla+b-¢)

| Marks |

Comments

Solution

G 342 |
3@ e D)
- (20— 1X3x = 1)

2y - 1)is a factor

e =9
(x= 1) + (v - 2)‘ M|

Ifa"=h"+¢ “. then a is the hypotenuse of'a right angled triangle
b
=~ sin@
a

b= asinf

6 Vit

1(a)
tan@>0.sin@< 0, « quadramt 3 = cosf<0

cos

-5

b)) (i) v —x—12 (x—d)v* 3)

~ SECTION I

[ Marks |

Comments

QUESTION 1

2 marks

e Correct solution

I mark

o Correctly 1dentifies the
sign of the cosine ratio

e Correctly finds the
magnitude of the cosine
ratio
Nate: surd can be left
unsimphified

FI(b) (ii) 10y« 2vw— I0v l\=: = 2(5.1 t xy— Sy v
2x(5+ y)- ¥5 -
2S5+ ¥x - )

11(b) Giii) 4c - 27=2) 3
S et +ar+9)

IHe) 71 2)* 12+ £(5)
D#2+5
7

9.B-

10.D -

(x+ v 4
CHx k) s
X+ 22y ) - Axy

, k)
X~ 2upty
Mxfy)
=2 s, s
e+ yv)
“P Q20
P29 =

x>0, v>0

XZ 15
sin 118" sin 35°
15sin 11%°
sin 35¢
= 23.09058227...
23.1 cm (correct to | decimal place )

1i(d)

n=Ta+k _wherek aisan mteger “Th+k = (Ta+ I():
wo=Thtk = 49" ¢ dak + K
= 77"+ 2ak )1 &7

Thus b 7a *+ 2uk . which is an mtegerand k -~ &

Kok
Eok=0
Ktk 1)=0

k=0 or k=1
1ot a salution

2 marks

o Fully factorised answer

1 mark

e A factorised answer
with signs switched

2 marks

o Fully factonsed answer

I mark

o Partially factorised

_answer

2 marks

o Fully factorised answer

I mark

* A factorised answer
with signs switched

o Lxpressing the second

| factor as a perfect square

| 2 marks

o Correct answer

1 mark

e Correctly finds 1he three i
function values

o Sums an expression
witth at least two carrect
function values

2 marks

s Correct answer

1 mark

e Correctly substitutes
into the sme rule. or
equivalent merit
Note ignore rounding
gerror




[ B Solution ) | Marks Comments N
| QUESTION 12 - | Solution | Marks | Comments
12(a) ( @ ) (i) (ii) . 2 marks OUESTION 13 - s
y Do"ﬂlf‘i “ﬂ TL(‘“‘-" * Both of the below dot -1 x#1 2= 3 marks
Range'y 2 0 points 1pp Ar=1) xx+1) o Correctly solution
| mf"k ) (x4 1]: o F ‘ 2 marks )
» Graph with correct shape e — o Correctly combines mto a
2 and position R "h_l):r ) 3 single fraction
» Correct domain and range L AT 1 mark
xr+ a1
q ® Creates a common
= denominator
(x+ x=1)
2.5
| I — — e W 13(b) o+ 2=2c | 3 marks
12¢a)( B) () (G 2 marks r+2=2-1 or —x=2=2-=1 o Correctly solution
V Donsgin. all real x o Roth of the below dot x=3 RS 2 marks
Range: v = 2 paints = 1 s Correctly identifies two
\ | mark 3 “possible™ solutions 10 the
» Graph v_el_lh correct shape not a solution cquaton
2 and position ax=3 1 mark
e Correct domam and range 3 o Considers two cases in an
attempt 1o solve the
equation
0 marks
e oo ool —_— — | — ! ® Solves without
12(2) () (D (ii) 2 marks considermg the absolute
» Domain: all realx exceptx - | ¢ Both of the below dot B value
Rangc: all real v excepty - 3 points ” TR cosf | Y 3 marks
I mark ) Srumbcomenrs ‘ sinf  sind) * Correctly solution
e Graph with correct shape cosd+ I\2 2 marks
2 and position = [—9‘ » Makes significant progress
o Correct domain and range X 5;‘ 4 with a valid attempt to
_leos@* 1Y prove the identity
=
sin"d 3 1 mark ) .
(cosf + 1Y * Lses a trig 1dentity or
L o _ 3 relationship in an attempt
lda < 6h =72 ( ) 3 marks |- cos & to prove the 1dentity
154 + 6b = 75 » Correctly finds v and __ (cosB i1
a =3 2 marks I+ cos@)| - cost)
“503)+ zzf) ¥ 35 « Correctly finds @ or » . SC—“"H
l5+3b lg 1 mark = ] —cos# .
P 3 ® Rewrites the given 13(d) . 3 marks
PP T : equations making the J 1 » Correctly solution
il coefficient of u {or h) Ry =" 2 marks
equivalent ‘ * Boundarics and the points
& Makes a (or b) the subject | of intersection correctly
of one of the given | classified.
i N g e equations II ® Region correctly identified
1266) 4 | 4 xz. J; 1 Xl)-4,f5' 3 marks i 1 mark |
) B 7 i< R o Correctly simphfies the » Boundaries carrectly
2+4d5 9 4 2 ‘Ef 2 ‘E 0 459l expression 10 a rational identified:
845 “9ras : |
45 8- o * yo~  dotted
B By 2 marks 3 x
| - —T% w}f h 95 a m[? aal numbe » Correctly tums either * y=x+3solid
‘ fch onal numoer 3 fraction into an expression * x=0dotled
with a rational o [dentifies the three points
denommator of intersection are
I mark | excluded.
® Attempts to multiply at » Correctly draws one of the
least one of the fractions given inequalities
by the conjugate of the
- - = . denominator




Solution

Marks ]

Comments

ﬁ .

"QUESTION 14

sing
Q3& Q4
2

sin@=7
: ‘

14(a)

R

a=42"
6= 180° +
=22,

14(b) In A CBD:BD ~d -

a 360 a
318

B b a

In A CBA :AB~ 2BD 1
4.(4/1 a:) b -d
4l —da’=b-d

b+ 3

&

2 marks

¢ Correct solution

1 mark

« Correctly finds the
size of the acute angle

2 marks

e Correct solution

1 mark

o Uses either triangle to
find an expression for
80’

XY
14(¢) (i) cosa ~—————
e} @ ¢ Ixxx2
x

4y

b o o
+2 NS
144e) i) cos(@0- =22 = N5
2xxx2
5 X+4 2
smgq =——————"
4
x 16
’4“' T B i
sin“aocos a1

(< 161 L(\_ 32
L odr ) o4 )

3272564t et 1024 = 16
2 1126 +1280=0
L ¢ see - 6400
14(c) (iv) % =56 4 640=0

(¢ a0l 16)-0

14(c) (iii)

2 3
or x 16

X -40
=210 x4
However fromA PBC . x > 6

=~ the side length of the square is W10 em

| 2 marks

2 marks

¢ Correct solution

1 mark

e Correctly substitutes ‘
into the cosine rule

| 2 marks

o Correct solution
I mark
© recognises
cos(¥ «@)=sina

2 marks

e Correct solution

1 mark

® Attempts to derive
given result using an
appropriate (rig
idenuity

e Correct solution

| mark

s Solves the given
“quadratic”




