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MATHEMATICS
Extension 1

Time Allowed:

Two hours
(plus 5 mins reading time)

Instructions:

Write in the answer booklets provided

Do not write on this question paper

Show all working

Use black or blue pens only

Start a new page for each question

Write your name and your teacher’s name at the top of each page

Board approved calculators may be used

Attach the cover sheet to the front and your question paper to the back of your answers



QUESTION 1 Start on a new page

a)  Factorise x’ —9xy? —x? +9y?

x
x2+4+1

b)  Show whether f(x) =

1 1
c Show that + is a rational number.
) PRV

2x x?

=9 x*—2x_15

d)  Simplify

e)  Simplify 4%+ +2%

QUESTION 2 Start on a new page

a)  For the given triangle find:

7

//30" A\
i Ocny N 10cm
e
/N
N
2 / \\
NOTTO SCALE
(1) The area

(i)  The perimeter (1 dec. pl.)

2x
b) SOIVG x_-I-S' =21

¢)  Find the exact value of:
(1) tan 210°

(1i) cosec(—225°)

18 odd, even or neither.

Marks



QUESTION 3 Start on a new page

Marks
a)  Solvefor 0° < 8 < 360°:
: =L

(i) cos8 = 7 2

(i) sin28=1 2

(lii)  3tané = cotd 3
b)  Solve simultaneously 22**Y = 16 and 23%+% = 2 3
QUESTION 4 Start on a new page
a)  Solve simultaneously 4x% — y? = 35and 2x +y = 7 2
b) Solve 6+ % = X, expressing your answer in simplest surd form. 2

¢}  The length of a rectangle is 6 cm longer than its width. If the dimensions are increased by

2 cm the area is increased by 44 cm®. Find the dimensions of the original rectangle. 2
d)  Find the exact value of tan@ if cosg = 1_;_3 and 270°< @ < 360° 5
e)  Factorise fully (t — 2)3 + (¢t + 2)3 2



QUESTION S Start on a new page

a)

b)

(i) On the same set of axes sketch the graphs of y = |x — 1] and y = |x + 4].
(ii) Use the graphs or otherwise to find the point(s) of intersection.
(i1i) Hence or otherwise solve |x + 4] > |x — 1.

A triangular pyramid as shown has QS =p, PS = g, RS=h, 2ZPRQ = 6, LRQS = o and
LRPS = f3. Also RSP = £PSQ = 90°csnct_ £-RSEQ= SO
R

(i) Show that p = hcota and find a similar expression for g.

.. Cor hz
(11) Show thatﬂ = W .

Cen©
(i1i) Hence show that # = sinasing .

QUESTION 6 Start on a new page

a)

b)

Ff(x) =1~x%and g(x) =2x + 1
(i) Find the value(s) of x for which f(x) = g(x)
(i) Find f[g(x)] in simplest form.

State the domain for each of the following:

)y =x? =4
oy 1 1
i)y = *+6 + |xl—5

Sketch the region defined by y < V9 — x2



QUESTION 7 Start on a new page

a)

(4.8)

'
nt

-10

Above is a portion of an even function v = f(x).

(1) State all the x intercepts of the function. 1
(11) State the range of the function. 1
(1ii) For what values of x is f(x) > 0 2

cosf-~sind

2
_ 2a _
p— ) = sec“f — 2tand 3

b)  Show that (.

c)  Ahiker left camp A and walked 15kmona bearing of N 32°E to B. He then turned and
walked for 20 km to a point C due east of the camp. What was the bearing from Bto C? 3

PLEASE TURN OVER



QUESTION 8 Start on a new page

a)  Draw a neat sketch of:

x*-1

O y==—

Gi) y = |22 — 9 | 2

b)

The figure shows the side view of two ramps opened to allow barges to pass along a canal.
When the equal arms of the ramps PA and QB are lowered, they meet exactly to form the
straight pathway PQ which is 20 metres long. When the ramps PA and QB are raised through
an angle 0 as shown, the width AB is 4 metres wide. Calculate the size of angle 6. 3

cosf—tanBsingd
cosO+tanfsing

¢) Prove =1 - 2sin®6 3

END OF TEST



Year \l_Bde.yYepely Ex

] 2010 —~ SolLuT (ON S

R = (x> -25“‘@1_9‘17“) 830 ©=45° 315° )
= é‘—z—qﬂ%@f‘-ﬂ EQQ::EAC = Qg")gl - =
=GN =) ) AOTAO AN

C@)-@(g.):_%;]— S ez ust zas (2

oo L) S W
—F&@: ’q;,_ _ _a _,*-EE‘_@)—'E (s '%TMB—_T_&&Q
G SR Q5 ) @\ .’C—w\_ze- = 1L -1
Sinte {~o)= ~ £y 5 O 8 del / =

Tane=%2 &

E 4HhISAEIE 2 % () . o
G-ID L= TSD l6-3 7 1 S =38 (50, 23 (3D
(QO__2xt _@:—S)C’I:-&—B) CE’) Q_ch_—a-\j: L -t Botaley .
-3+ a e , z;:c.-vi o 2E e
= z2(X=5) = 2z -10 s I, =4 -~
= (. -3) S - o “"-2-) _ Z20x ey =) ——(2N i
o 2he. !{ (1) YTy -2
Qﬂ) @‘_) +L:‘ ng: 1('*‘k+i . 3k: ‘:(—#*2’-2‘:,-_;-\i “.’I‘r@‘) %I-"-*L.C.CL\.—L'T_; —J_—]
7 Z s i—-BX T
B2 @) Azsabsin C | Sa=1S
{\E =L x 0 \O3Y -fa“w\goc . _ = = S R
:;xlvox;l - "\'S:"—L\'—(: S g—- 2 -~

O

.. 2 Z z.
) 52 165 10 20 o O (0 38
= 200 —~200J2
=

- ‘L.S_C_Ml

— 200 — (o0J%
2R =52
P= (o4 100 57

— —_

= 4652 cen (2
by 2x

GC 3V 2.
7y X i . >’@ éB ‘
2ot (5045) 2 Gerad® -
2oe(c43) —(e 32 0
G+ DN 20
GCeeD(HL-32) =20 |
U B AN
Bul o« £ -2 P
e~ o X233 ) &}7
(@D (D Tana mt D= Ten(IRD 3 oD
[
= T OuAZ0

=
NES

W Gomn el 225D =Groan (357
= Comnc 4G

3-\§:‘v\_"

.

E ey
L T

Ty A

Rufor  (poty®=3% (1)
A7) 4 =7 -2 - ~(2y

T Al L'_:x,?‘.— @._2@2“:35'
LTDQ’Z_(_‘_G]'-{':Z-QDC”L\—bgzgs P

29=% =gy (D
X=2,49=)
k> 6o L=
7(;_2-——(:'DC,"'2-—:O
= 6 X268
= ()
= b VG 2 Y5
3 L
&) B <oy (o) = FURTATUING

A ity = Lo+ (Lo + B)
o~ T W 10w —23 ~ -2y
LA =)0 2.8 = (_u—z——i— b wy
Levd = 2-8 o
‘ Oy ="/ o
~rlessths (Zem W AME T em

(D Toun &= ~J23 vt :
J2. B
(27 e = o (043 @171*-(31:~>-}(t+%%@
= 2ttt ot !
= 24 (74 12)

* ™
R ]

- kY

P L s




K& @) (V) T A=)
o] \ ﬁ
\ 2 yeped
t
NN &
o =% —fy % -z -t AN S
A ] _l
o s 24D ()
D 2 -4 (1
B Ta b RRS f= o
- WGkl —y
T DO RS & = CSLB

-~
L o= WA R Ay
Pa*= phrg™
Lo POL= TpRgr
I~ OpakR
Cern @& = PRE RS- pad
L PRLRA

\‘l 2 (=2 = 2204
x T 20X =D
s>+ =) =0

o =" L0 G—)
o a1 =1 - Gaan?
=L o
= 4xt-usC (2D
(_;97(},\ Y=
S LR Dﬁ—z"!-‘rhz D
o2y ,

"") — i J U
E U =T

or L = +6 >0
I &
JHE A a',_f—)—b
\ -+
Wity , S ts
Combimg gives ey XFEC(2)

= (..\'\a"t' N (2 L}_*_-. . _a_l_c(:')
J_T; gt 3 prt i
SN Vil
R
A o
e J ot e

@f-\'x.\a?ﬂs) Sip=

e (e

kzﬁz_
IV\A@QS-)S‘W\J:{: Lo
\_Ytt-l——?"'—
. Q\H"p: Sunﬁigtr\%
=__h . K
UE S TR
11

=___N . = (e o=RY
SR ST o

Q2O == -6,0,6 ()

D @y wze o
) 4 Lxeco 02 xe l (2

B) LS = (8- 250 6o +-¢ 12D

_ Cxt8
= 1 -2 G
Cer 10
= 4 __ Zgw\_"@g'g@
Cerrter Ca 20
— 5&(‘_?*@—2_T0%e
= RS @)
ANV B
¢
S
O\g ] Qon,
Iy 5\ o
£ 3] [

Droevar— BD 1 &2

T ARARD L £ARD=32°
Chtar 25 Na D)

“'%):Caj?la
By=15 ?alc

I~ A BDC
Cerr ZDBRC= \ Gy (r22°
2.0
= 0.6360

- LDBRC= GoTre -
- -F;chﬂxs Bewm B 4o C
1% (80°— o 20"
= 28°20' T -1 2)

|8®BE@ Y= Gemdlern

X~

[\o
j R e )r,#/

ol..‘j
/4&)
n \ o (1)
4 -
@ = g
/t.“]q‘
- : G>
-3 -, =
b
) P+ pre = 20 1
S PHET LD e A
PC‘:J?iD'D”L%\ O
‘ e N &
el = [E(S v < c
e Bz BT — ER)

DM = Cor B — G108 51D
Ciyy €
Cnoe + SnB LD ~
Lo
= =% ~oue
Come+ S T
=Q-se)-slo
|
= | —Z41a>D
= RHS

(3)




