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Start each question on a separate writing booklet.

QUESTION ONE 8 marks Start a SEPARATE booklet Marks
. 19 .
(@) Find the value of i correct to 2 decimal places 1
T
(b)  Simplify M3 _m+2 2
2 3

(c)  Factorise 3k® -8k —3 2
(d A 2.5% increase in the annual Council rates increased the charge by $28. 1

What was the original charge?
(e)  Factorise a® — 27 2
QUESTION TWO. 8marks Starta NEW booklet.
@) Solve the following equation for 0° <8 <360°:

J3tang=-1 3
(b) Prove the identity:
5-5sin” @ =5co0s’ # 2

(©) A ship is travelling due west at 20 knots.

From a point A, a lighthouse is sighted on a bearing of 300°.

Two hours later, at point B, the lighthouse can be seen on a bearing of 345°.

(1) Draw a neat diagram which illustrates the information given above. 1

(i1) How far is the point B from the lighthouse? 2

Give your answer to the nearest nautical mile.
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QUESTION THREE. 8 marks Start a NEW booklet. Marks

Ya

B(4, 6)

A-1, 1

v

In the diagram, OABC is a trapezium with OA || CB. The coordinates of O, A and B are
(0, 0), (-1, 1) and (4, 6) respectively.

@) Calculate the length of OA. 1
(b) Write down the gradient of the line OA. 1
(©) Find the equation of the line BC. 1
(d) Find the coordinates of C. 1
(e) Show that the perpendicular distance from O to the line BC is 5 V2. 2
)] Hence, or otherwise, calculate the area of the trapezium OABC. 2

QUESTION FOUR. 8 marks Start a NEW booklet.

Consider the curve given by y = % x*—x3.

@ Find any turning points and determine their nature. 3
(b) Find any points of inflexion. 2
(©) Sketch the curve for —1<x<4. 1
(@) For what values of x is the curve concave down? 2
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QUESTION FIVE 8 marks Start a SEPARATE booklet Marks
(a)
«DAB = ZCBD
(NOT TO SCALE)
(1) Prove triangles ABD and BDC are similar. 2
(i) Find the length of CD. 1
(i)  Prove that AB and CD are parallel. 1
b
(b) B
D X2 X C A
AB=BC=CD; «BDC=x°
(1) Prove that Z/CAB = 2x° 2
(i) If ZABD = 120°, find the value of x. 2
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QUESTION SIX 8 marks Starta SEPARATE booklet

@ Three consecutive terms of a sequence are 2x + 5, T, and 8x + 109.
Find T, in terms of x if the sequence is to be arithmetic.

(b) For the sequence 3, 1—21 8, ... find:
(i) the 37th term

(i) the sum of 37 terms.

(©) Does the sequence % 1, g , ... have a limiting sum?

Explain your answer, stating S, if it exists.

QUESTION SEVEN 8 marks Start a SEPARATE booklet

@) Show the equation of a parabola is x* — 2x — 2y — 13 = 0 is also given by
(x-1D%=2(y+7) .

Find:
(i) the coordinates of its vertex
(i) the focal length

(iii)  the equation of its directrix

(b) A(1, 0) and B(4, 0) are points on the number plane.
The point P(x, y) moves such that the length of PB is twice the length of PA.

(i) Write a formula for the length of PB.

(i) Prove that the locus of P is a circle and determine its centre and radius.

QUESTION EIGHT 8 marks Start a SEPARATE booklet

@) If 2x* —7x+4=a(x+2)*+b(x+2)+c forall values of x, find a, b and c.

(b) Find all values of k for which the quadratic equation x*+(k—3)x+k =0 has real
roots

(c)  Find all real numbers x which satisfy the equation x* =4(x* +8)

Marks
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QUESTION NINE 8 marks Start a SEPARATE booklet Marks

@ For the function y=x +@
X
(1) Find dy 1
dx
(i) Show that y has a relative minimum value of 60. 2

(b) In the triangle ABC, AB =20m, BC = 15m and angle ABC =90°. BPQR is a
rectangle inscribed in ABC, as shown, with PQ = x metres.

A
A
Xm
P nQ
20m
v 1 [
B R C
< 15m >
(i) Prove that AAPQ ||| AABC 1
(i) Find the length of AP in terms of x and hence show that the area of the 2

rectangle BPQR is given by x(20—4—;) m?

(iii))  Hence find the maximum possible area of the rectangle BPQR 2
QUESTION TEN 8 marks Start a SEPARATE booklet
(@)  Find the primitive of x* +2x—3. 1

(b)  Expand and simplify (x* +2)°. 2
Hence find the primitive of (x* +2)>.

(© The curve y=f(x) has a gradient function 3
dy _ 3x% —2x +1.
dx

If the curve passes through the point Q(2,3), find its equation.

(d) Find the domain for which y =

> is a decreasing function. 2

X°+1
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Year 12 Mathematics Half Yearly Examination 2005

Year 12 Mathematics Half Yearly Examination 2005

Luestion No, 1 " Solutions and Marking Guidelines

Question No. 2 Solutions and Marking Guidelines

Qutcomes Addressed in this Question Outcomes Addressed in this Question

P3  performs routine arithmetic and algebraic manipulation

involving surds and simple rational expressions.

H5 applies appropriate techniques from the study of calculus,

Cutcome Solutions Marking Guidelines geometry, probability, trigenometry and series to solve
3 (e &_'E = (.23 (2 Ap ok~ corcect amswer problems
4 A
: Quitcome Solutions- Marking Guidelines
. ) 3 marks
B = + B L 2 w 2 reoehes g“"’“b correct HS @ NG Correct answer, showing basic angle
. =" - [ 3tang=-1 and correct quc.drants.
- 24 — —- SR oot 1 2 mark
- ___"'ﬁ_._?.'_‘":—-—i 1A - o for tanf = —— Only one correct angle shown, OR
. ] R ) louk \/§ Incorrest basic angle but answers given
b + S \edror. 5 8=150°,330° (Basicangleis 30°, in correct quadrants
e tanis negative in2nd and é mark fe de to th
o Moyt frctares ome reference made to the correct
. T eh-n o ket D=~ 2 ok : basic angle of 30° by rearranging
{e> 3 k- (5 )( y) —_—" tmvrect third quadrants) equation.
{
dy mesn - 838 ek s O

\.?o — ¢l\'7-<3

co € rech selohan,

] rv\-Mf&” e b Loetav
coreect, et na rrefs

S odik v (A

HS5

HS

5-5sin® @ =5c0s% @

=RHS
©
@

75,1050 30°™~.
B 40M A

(i)
_da __ 4
sin30°  sin45°
_ 40sin30°
" sin4s®
v 1

40 X -
2

V2
2
= A0

V2

= 28M (to nearest nautical mile)

2 marks
Correct use of identities with working
set'out in logical, ordered way as

el chocege)
: 5 - dirze (oogmel o ) .
=2 B N LHS=5-5sin’@ requiod for a prook
X s — LE A =5(1— sin? &) Correct use of identities but not
3_59 = (Q »3)(03‘—? 2ot 0&) [ il ko ( 2 ) . 3 s presented a5 a proof, OR
@y o~ Aoctors covreeh = 5¢08" & (since sin®@+cos” @ =1} | Demanstrates knowledge of at Jsast

one relevant identity in comtext.

1 mark

Diagram in correct orientation shows
correct angles in correct positions
{£ABL or reflex ZABL and ZLAB or
reflex ZLAB and AB=40M,

0 marks

any of the above incorrect ar missing

2 marks

Correct use of sine rule to obtain
correct answer {rounding disregarded).
Note: corect answer muy be obtained
using information from incorrect
angwer in {i) above,

1 mark

8ine rule used correctly with arithmetic
error causing incarrect answer, OR
Sine rule used correctly but with wrong
angles giving incorrect answer or
wrong distance found.




Year 12

Mathematics Half-Yearly Examination 2008 - — . =
Question No, (?) Solutions and Marking Guidelines by R.Yea Year 1.2 Mathematics Half\.(early Exmnm_atng.GOS_
> Outcomes Addressed in this Question Question No. 4 Solutions and Markmg.Guac:!elmes i
P4 chooses and aprlies appropricte arithmetic Jae brai. : Outcomes Addressed in this Question
3 e t ' algebrar
and gmph.’ml Fechniques s &3 Pe P P& H 2 He HS
. Qutcome Solntmns Marking Guidelines
Quicome Solutions Marking Guidelines P a) Y= ; ‘l} - "-‘3 y'= f— 3izo TPl |5 ons f—ra,é'e,a,{a;%fz
pu- (a) OA = qf {=1~o¥ + {1~o)* (e~ 3)= ?.L 6475% fo ‘L‘W
J,_, . H5 L4 2 - S@t Wtw L‘{t’
= ‘J P+l = Z. ua/ts /@ 3;}3% —bx =0 a,jé-—(oo) so — [M«HQ)
é, o, Possible horgontal faffexion ot .
b M - A= 1. = -] /@ H Xz ¥ o é:(_::. :?‘ . * A g)a)_. :DMWG&}& ! 28
L ) o -} = - -1 - _ y‘ 2 O{- 7 <o --HﬁdL\ @m foss}é[e i‘_ F@u/\—és
= - (oallcE) I Ay %287 oo Kl il (1maik)
¢} Mge = Meg = l @WJ Farnong pt z‘awM.nzm.at@%-?r)IMij o Eopt.
y-b& = ~1 (X =% ) & 5{“«.— Fx-€x = o atf O T o red ofive min (I madg)
e -+ 4 3=l x -t} = o JL.':-o D-emomsirnte Rnaowled
5%
Y= —xrio O] Wopo T -4 Jorlocasing Prs.of. !
(or vy =10 20D HS oL, @Lf%faww@o) {7 warl
= - r + o
tdy When y=0: Ziﬁez 3,<? x=d g =e Successfully ocate
O = ~H 1O f G . i : % P.o.T. ot (9,0) and
L =10 i P’I S PO ot R,-) @, - — (Imark)
T
c is (o, o 40 Q) 1
. : Desnansiraute
(¢) BC has genem) equabion ' fo repres ent olad=
Ay _|9=0 i MM@WW&)
o +O -go\ /@ CO/'WC"" T o n o Carteccand
4. Lorectol [sup o(oo) to |
- .i.,i-.,‘{n,ea ) . n "
“’:" o ::-‘:;o!mw - L I plami (1 wrt)
- i s ; Lorszala 3 1 !
z e - Aisrmncd B4 Hé " '.
o . e = - =
= —-L-—;; x Sl {-—-/—"' prusy Show Haiy Shep [06 L5 :
> ecaqute, The Gaswes ! '
_’_f’__‘—’—_z.' ?-ﬁ_ is give~ fn The
= § Jz units }UZ‘:)'!,%
oty Bo = /\j’(;O)‘--i-UP—'!O)L /@ ’% L of BC : d) f(x) COWE QAL doons whens 5”(0 12:‘“;"‘_( ajﬂwfém
'bJ :;:‘ - as a Surdh Pg 336:_23‘-" <o (IW@
= 2 uat i A <O
A_re“ - -"" (oA + Bc,) OL xlx-2) <o ch(_x‘) MMW& Q/b:{tf\(y%n
= ""i ('J;— *b\ﬁ-D S\'— golve, e 7%&«@4‘&,
IR S fiy <o | et (1
- 2% unih?® '/@ Correct working Thiu Jc(x_,) 15 o S xe rrect
. do Find area z fo o
o - Concamve s daung (nherfuel ’L"‘”—'Jf“fé-’
ST 71:.\.%.; 0L ( oL tnarko __)




Year 12 Mathematics Half Yearly Examination 2003 Year 12 Mathematics Half Yearly Examination 2005
Guestion No. 5 Solutions and Marking Guidelines Question No. 6 Solutions and Marking Guidelines
Qutcomes Addressed in this Question Qutcomes Addressed in this Question
H2  Constructs arguments to prove and justify results HS5 applies appropriate techmiques from the s_tudy of caleulus,
geometry, probability, trigonemetry and series to solve
Outcome Solutions Marking Guidelines problems
i) | £DAB = £LCBD (given 1 mark for proportionali - T —
H2(® 0 (given) statement Prop vy Qutcome Selutions Marking Guidelines
AD_6_2 fa) For an arithmetic sequence: 2 marks .
AB 9 3 5 T,-T,=T, - T; Correct expression for T; given with
appropriad king.
£=i:g S Bx+19-T, =T, —(2x~5) lp‘iaf]:mewor mg.
BD 12 3~ =T, ~2x+5 In correct expression for T; found due
P : . » to algebraic error in working, OR
AADB||| ABDC (one pair of included angles equal 1 mark for statement with the 10x+24 = 2T, Uses test for arithmetic sequence in
and the sides about them in are in correct reason ie. T, =5x+12 attempting to find an expression for T;.
the same ratio) .
s |® O
. 11
pC BD h-h=8-7 2 marks
I _8l . : . Correctly identifies sequence as
H2 (i) BD - (sides are in the same p roportion) =% arithmetic, finding the value of d, and
pe 12 1 henee finding a comrect velue for Ty,
oLl T,-T=2-3 OR
12 9 52 Uses other valid process to find Ts.
— y ' - i mark
DC =16 cm 1 mark for correct answer 2 Finds incorrect value of d leading to a
- Sequenceis arithmeticwithd =3 consistent value of Ty, OR
. S 2 Pinds a correct value of d without valid
H2 (i) LABD = #BDC (corresponding angles in similar T.=as(n-1)d Justification,
triangles . . = A 0 marks
gles) 1 mark for correct solution (with By = 34361 Incorrect value of Ty with no valid
AB||CD (alternate angles are equal) appropriate reasons stated) =93 working.
e . (i) 2 marks
H2 (5) () ZDBC = x (angles opposite equal sides) 1 mark for dctcrmmx_ng the size HS S = n [2a+(n-1)d] Correctly states formula for sum of an
. £BCA = 2x (exterior angle of ABCD)) of ZBCA ) arithenetic sequence, following on to
. C=2 ) . 1 sidh 1 mark for determining the size 27 35 find a correct answer for Sy7, OR
. £BAC = 2x {angles opposite equal sides) of ZBAC 8, ==—[2x3+(37~1)x] Uses correct formutla with incorrect
2 2 information from (i) above leading to a
1 consistent answer.
Since ZABD =120° =18-x96 1 mark
2 Correct formula and information from
H2 (i) | *+2x+120=180 (Angle sum of AABD) 1 mark for correct statement =1776 (3) above uzed with arithmetic error in
I =60 with correct reason caleulation.
x=20 1 mark for correct answer {¢)  Fora geometric serics:
Hs L. .G, r 2 marks
[ Correctly finds the value of the
0 cammon tatio and states that a sum to
L.a infinity does rot exist with valid
T, 1 reason.
4 1 mark
3 Finds the correct value of the common
T, t ratio and then finds sum ta infinity
T ey despite its non-existance.
n 0 marks
4 States that sum to infinity does not
=3 exist without justification.
& Sequence is geomelricwithr =%
Here, there isne limiting sum sincelr] > 1.




Year 12

Questien No. (%)

Mathematics
Solutions and Marking Guidelines by

Half-Yearly Examination 26.05'
Q + ‘{m

Outcomes Addressed in this Question

Pl chooses and applies appropriate arithmelc and algelbraic

techniques

Qutceme

Solutions

Marking Guidelines

-‘-\[(;—4)1+y2 =2'J(x—1)2 +3
n(x—2) Y = 4((x -1 +3)
xl-8x 416+ )y =4x —Sx+ 44y
St 3y =12

=4

which is a circle of centre (0, 0) and radius 2 units

Year 12 Half Yearly Mathematics Examination 2005
Question No. 7 Solutions and Marking Guidelines
Outcomes Addressed in this Question
P13 performs routine arithmetic and algebraic manipulation involving
surds, simple rational expressions and trigonometric identities
P4  chooses and applies appropriate arithmetic, algebraie, graphical,
trigonometric and geometrical techniques
Qutcome Solutions Marking Guidelines
P4 (@) 1 mark : correct solution
xtw2x-2y~13=0
axt—=2x=2y+13
B —2x+1=2y+1341
A= =2(y+T)
. . 1 mark : correct solution
p3 ® LD uhe
» 1 mark : correct solution
P3 O
4a=2
1
a=—
2
P4 (iify  directrix is 3 a unit below the vertex, 1 mark  correct solution or
1 correct reasoning
(1, -7). -~ directrix is y= —75
1 mark : correct use of
P4 () @) PB=y(x—4)"+y’ distance formula
P4 (i) PB=2PA 3 marks : correctly

squaring both sides of
correct equation linking PA
and PB, plus

correctly simplifying to
give equation of a circle,
plus finding radius and
centre of the circle

2 marks : two of above

1 mark : one of above

z

Y (o =% = 4(x* +8)

(@) Ixb-Tx +4 2 a (X422 +b(x+2) + o

h

axt + 4ax + $a + b3

i

s, o az=2, b=

a (¥ + 4 +4) +bt +2b+ <

ascs + (Ga+bd + $p+2b TC

oA =2 g b = ~T daribHe =4 @ xponsion
$(2) +b= -1  H) rUPT) wC=4
Pl at1 wogorest
b = -5 <= 26

= 2

+25 +C

0]

Correct

v (1) correct ansued

[ ALTEANATIVE SotvTien BY

¢by Real rools it &ame
A = b*—%ac Z O
(h-3)" . 1.k >©

ur-bh +1 =4K > o
. k* - ORTq O
(k= DLk-D 2O
k1 o~ k29

= 4+ 32
=%~ 4+ -32 =
(st —8)(x*+4) =0

*t =% o x*=~F
= tJE No solufion.
z 2242

cox = T

SUBsTITVTinG VALVES -

@ correct
STmultnneous
equatons ]

v @ wrfe_cﬁ' ?uadmh’c.
inequa 1y E4

v () corcect
factorisation

VD correct solution

V() make eguation =©

v (D consider 2 cases

s (@) correck Solutien




Year 12 Half Yearly Mathematics

Examination 2005

Qftfestion No. 9

Solutions and Marking Guidelines

Outcomes Addressed in this Question

Year 12 Mathematics Half Yearly Examination 2003
Question No. 10 Solutions and Marking Guidelines
Ontcomes Addressed in this Question
Pua " PS P HS HG
Qutcome ) Solutions Marking Guidelines

H6,H?

When x=30, ym30+-93%q-:60

v has a relative minimum value of 60

H2 @) <£Aiscommon

£ APQ = £ ABC (both right angles)
£ AQP = £ ACB (corresponding, PQI| BC
- AAPQ is similar to AABC

P3 (i) as A’s similar, sides in same ratio

LA R . 2
20 15 3
Area rectangle BPQR = PBxPQ
4x
= (A0-—)xx
(20-—)x

4x
= (20
x{ 3 )

v
(iii) A= x(zo-.“—;) - 205 -2

3
, 8x . ..
A'= 20—««3— = {} for maximum/minimum

which occurs when x = 7.5
b

A"=-= <0 .. maximum whenx=7.5

4x7.5

—75m?.
3 o

Maximum area = 7.5(20—

P3 performs routine arithmetic and algebraic manipulation involving
surds, simple rational expressions and trigonometric identities
H?2 constructs arguments to prove and justify results
H5 applies appropriate techniques from the study of calculus,
geometry, probability, trigonometry and series to solve problems
H& wuses the derivative to determine the features of the graph of a function
HY communicates using mathematical language, notation, diagrams
and graphs
Qutcome Solutions Marking Guidelines
900 -1
. y=xt——= x+500x 1 mark : correct answer
HS5 a) (i
@ _1_900x =1—§$
drx x
.. . - dy
(i) Maximum/Minimum when —== 0 1 mark : solvin ay =0
H6,HY 500 dx S
1-25 =0 when x?~900= 0, giving x=£30 and finding
x comresponding y value
d 1y _3 1800
e 180057 == 1 mark : justify
2 minimum, by finding
When x=30,i-'-r-=-1~8—0:3- >0 d’y '
dx* 30 =2 or using 1°
- minimum when x =30 dx

detivative test

1 mark : state 2 pairs of
equal angles, with reason
and justify equiangular

1 mark : correct answer
AP

1 mark : justify area
using lengthx width
(provided didn’t
contradict AP)

1 mark : correctly find
A' and solve

1 mark : test maximum
and find corresponding
area

HS

Ph

Hé&

p5
s

o) £60 = xtrR2e-3
Privtave s x-% PR PN

B Geiry)t (P e + 23
= T x4

F{Lwﬁhég it )C.‘Z_ 4 éf’; 3L3+q-x e

¢ 4
% a,;%_:B:c,a-.zxf-/
F_x?p x+c

g =
Curve fasses ﬁwuﬁ,ﬁ, @’3)
S(.U{?S‘f"(‘{u./{'t _‘)Q_:.,Q’g;g a {
Sofve fo fuid o,

3 =8 —4% s FC

C = 3-F+4+4¢-3Z =3

.

- Ec?wvuf'lc'wq pJL Fhe conrre. 1§

Y = 7~ px —3

[

24|

a(.) 4=

y'= —2x
(erer) %

Decreasing Fenafram ey j{{.o
(§¢3+1)‘?—>¢ 742/043& 2

. — 8P
W ) fwaﬁ—wo

L s A

Ce. -
J A
o(/e,orw_u;;? Lmchrin

I IV 3C > o

Correct answer
i err)

34'“"\-0»145{1‘5/15' a.g-l-&_.f' j -
o sSquare Hi;
Livomind, (i’mwfé,)
Co rreck wwswis (f wcsh,)

Comzd-pr[m{-n&e (i M)
Huowledoe of cond b

Ctld Ve Pouss

Hrous k@, 3) - Qraedc)

Correct evolootrgm
of . (1 wart)

Covrect descuabioe
& M)

Covrect o gmain
¢/ ma—ﬂ{’.;/






