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Oursnox I

^. Solve forx; (x+2)2 :9

c.

b. Express 
#in 

the form of ali + b

sin3x
y - -

x

d. Find:

(,) I#,

(ii) Jsec'3x dx

[2 M^RKsl

[3 MARKSI



Ounsrron 2 ISTART A NEW BOOKLETI

INOT TO SCALEI

In the diagram, Lr has equation 3x - 2y + 3 = 0

Find the coordinates of R

b. Find the gradient of linek.

d.

Show that line Lt is perpendicular to line Lz.

Find the equation of lin e L2,in general form.

Find the coordinates of S.

Hence calculate the area of ARSQ

Give the inequalities which represent this shaded area.

ll MARKI

lr rlrARKl

[2 rr{ARrGl

[2 MARTGI

[2 MARTGI

[2 MARTGI

[2 rr{ARrGl
g.

Q (12,0)



9unsnox 3

^. Differentiate:

[sranr A NEw noorurl

(i) y =ln(6x' -l)

( i i )  y- (cosx+sin2t) t

1

b. Find the equation of the normal to the curve ! = x3

[4 MARKSI

ln Ausfrali4 Roulette is played on a wheel with 37 equal slots. The slots are nunrbered
0,1,2, '... 36 and arerandomly distributed around th; wheel. The slots are coloured
alternately red and black except the 0 slot which is usually green 

Ia rvr.mrcsl

What is the probabiliry rhat:

(i) Zero shows in one spin?

(ii) A red shows in one spin?

(iii) The numb er 13 does not show in 5 spins?



Oussrlox 4 [srenr A NEw noorc,ur]

Evaluate:

Il,(r' 
-e-x)'dt

[3 MARrcl

b. Use Simpson's Rule, with five function values to approximate f t " x & ,correct to 2

decimal places.

After I years, the value Y, indollars, of a car worth $30000 is given by the formula

V = Aea.2, 16 tuARKsl

(i) Find ilte value of A.

(ii) Find the value of the car after 6 years.

(iii) Find the rate, in dollars per yeil, at which the car is depreciating after 6 years.

(rg How long will it take before the car is worth $12000?



OuosrroN 5 [sr*rl xrwroorc.erl

So lve fo r  0  3x12 t r , tanx = -6. [2 MARKSI

b. ,,,, Finq the valu{s) of zl for which the equation

The graph of /(x) :'l + 5x - x' -x3 is defined in the domain -3 < x < 3 . [8 tvHnxsl

(i) Find the coordinates of the stationary points and determine their nature.

(ii) Find the coordinates of any points of inflexion.

(iii) Hence sketch y = f (x) for the grven domain.



a.

Ouesnox 6 [srenr A NEw noorc;erl

A graduate ean$ $28000 per annum in her firpt year, then in each successive year her salary
rises by $1600. [3 umxsl

What is her salary in her lOth year?

What are her total earnings over ten years?

The graph of y = A +.8 cos'CL'ii given below.

State the ampliftrde and period of the curve.

Hence or otherrvise, determine the value of the constants A, B and C.

Thevelocityvm/sofaparticlemovinginastraightl ineisgivenby: v=3tz -5t-2, fre
particle is initially 10m to the left of the origin. 16 M RKSI

Find: .\,:
(r) The displace,ment and acceleration at any time /.

(i)

(ii)

b.

(i)

(ii)

(ii)

(iii)

The direction in which the particle will initially move.
I

When and where the particle comes to rest.

o
- t
-2

-3

4

-5

-6



ISTART A NEW BOOKLETI

[5 MARKSI

O 30m

IDTAcRAM Nor
ro scale]

R S , . . , . - , : l l ;  . .
-. : --'".;,',.' ;':i-i:-'i::'ri i;'-''E)"'-. *:crri+ffi#'f$€ff_fr,"+i - r

, - -  . . .  . s i l - : ,  
, . . . : : . : , - : . i ' } i , . _ * i r  

r< . : ,  . . a  -  : ,  , . _ -

j  
l ' ' ' :  t  "  t t  '  . . i

' l ' '  
'  '  ' i  - '  '  " '  " '  l

The diagram represents a rectangular paddock 45m by 20m. It is fenced in completely and a
horse is tied to one of the corner posb, P, with a rope 30m long.

(i) Show that ZQPR is 4 l0 49',to the nearest minute.

(iD The total area over which the horse exrtr gra?n within the paddock is bounded by the arc
QR and fences S& SP and PQ. Calculate this area, to the nearest sqwre metre. .

For the function f@) = 2cosx+ I . [7 MARI(S]

(i) State the range otf (x).

(i i) Sketch Y=f(x) for 03x<2tt

-  ' l  
, ,

(iii) Calculate the exact areaof the region bounded by the curve
and the liney: 1.

/ : 2cosx+ l , t heyo r i s

P

t
20m

I

b.



OuBsrrox 8 [STARTA NEW BOOKLETJ

Find the sgm of t0 terms of the series log, 3 + log, 6 + log, 12+...a
log, 3 = 0.48 and. log, 2 = 0.30. .

given that

b.

[3 ruARr$l

[4 MART(SI

r : i  :

(i) What is the velocity of the particle after I second?

(ii) what is the acceleration ofthe particle after 3 seconds?

(iii) When does the particle change direction?

(i") Explain what is represented by the shaded area in the diagram.

(r) On the same diagrarn, sketch y =log"x and y =log,2 . [5 MARr$l

-  ' - ' t

(ir) Theareaboundedby I =log" x, ! =log,2 andthexandya>(esisrotatedaboutthey
axis. Calculate the volurne of the solid generated.

(3,-10)



[START A NEW BOOKLETI

copy the graph of l: f @) below into your answer booklet.

, show that L, the amount of fencing needed, is

[2 MARKSI

b.

(ii) on the same zxes, sketch the possible graph for ./ -- .f'(x)

A farmer, who wishes to keep his animals separate, sets up his field so that fences exist at FC,
CD and BE, as shown in the diagram below. The side FD is beside a river and no fence is
needed there. lS ruARr(sl

In the diagram, FB : BC = x metres and CD :2ymetres.

-  ' l ' ,

(i) If the area of the field FCD is 1200m2
1800

givenbYL-  2 'x+- - .
x

(ii) Hence, find the values ofx andy so that the farmer uses the minimrrm arnount of
fencing.



Ounsrrox l0 [srllnrA NEw noorc,rrl

(r) Given that a2 + b2 = 23ab, express 
[|{)'in 

terms of a and b. [4 u,rnxsl

Is rr{ARKsl

(ii) Hence, show that hp @ + QJ= % Lln a + ln bl

b. Consider the diagram given:

A<_-+B

Show that BD - 
xsin F -

sin(a - B)

Hence show that h - 
xsin a sin /
sin(a - B)

(iii) Prove that h =

l r

xtanq Ian p

tana - tan F

(rD By using parts (ii) and (iii), show that sin(a - p)= sin a oos p - cos a sin B .

(r)

(ii)



-T sc_
{--

Q-\,.4- y{ -=-- \
Jc'cro

) [  5  .^^ . {

S:t,.r.{c:...S

1 r ' J .
^ )

, 2 _

CL+ )_)

>c_+ a

f _ - _  s

q
I

=  1 3

c / -

L'r
+ 1  r

\x _ . + - t  \_/

b )
6 * : -

^  f : s  - z

G1/5-  -2-

a-!c :])
S - ' - t

3(C- -  : - )

c )

c )2  ( ' t  )

2- Lr-
>L- <_{ r

cl..+
cl)L-

t ( t )  q. U

t:t..f
o\:,t-

L L 1
f.- - .Lz

L-; i

z-a

t t !

S'i -r 3'>.r
2( -

D( - 3d^cs 3>r- - ar^3-.-.- t
>(-

3 x 6 t  3 ' t : . - s r ' . - S ' n .

=<--

\-- C-c* -) 4 -cdr _
)L* S

a* -z 3->- ct:- :. &g
3

+ ?



O-^,^-e g-i .--=r-^. )-

cA)  3 r .  >  t j 3 -  3

S\-*5 
..1 

.--€>,
qJ

bl rttL-

\ c )

e 7

$ x 3

3 - * - 3 + 3 _ c

tl 
-- 3:>- -"- I

t l : 3 t .  
* { '

L ( - r ,  c )

3 t\,4>
2_

hr X eY\2_ =

-t l-.L

5,-^b - (-.
(J

2-1 + ttg - )-\ -=-=:>

Z_r.* : 6

7 - : -  3

S ( s ,  Q - )

- 8  - c '

o  - r 2 -
= g

3

. l"n\ __

S', -- <-r-

- ' .  { -  (

=  - l
3

- (

{ , '

3-1 2\-
L/'Z-rc 

+ 31 -aLt - o
LJ

2x* 31 2*r - c
U

3>. - 2.4 T- 3 --=->
.-J

6r*- q,1 ? r_ €
U

-{5

--(D

@ *  2 _  t > c - 5  r b  - =  o

t = J  " 8  > o

J  = - b

.{', Xe'-- 1 3 *  L

=n c--<.t

3 ) 2r**  
i l  

-  2q L-  < ' J > -



5 ' l - f  =^

b
ttJ
d>.-

3

': \..-. Cc=-' - s)
l2_><_-E

( t t  J ,3 
's 

@-'= 
')( 't--

.411 =. 3La:-',->( r'ai

3
S..-- 2_=)

s^i --. tr.)t C €^D.r-)t + .D- c^o s 2 r. )

L-q-+ <4,,, o{ -l<..14 b<

{ J  
- ' 3 i  =  " ' ' ' - ' ( : c - r ' )

J  
i l  - : -  - + C r - z )

[ [ - *  t 2 t  :  - > c  +  2 _
J

X  + i L -  - 1 2 - - 3  : , c > .
U

b1

c; .i; P( o) =-

,.'(r t Pf c<--\)

.l
.tY
d>*

r^J-<-- ^r- -- Z / 
J 

-= lt

t
31

'=- JS
3?

-= 3L>.."'5L>c - Si-->.-)Cc---: :(- -t* 6:-r Z-*S

3
-{- )c 

'- .'{-< S

^ ) L
:  3 : c - -  t

,.iu; P(* ,: ) = /gI-\-
Ls+J



l '  4 '
J*,

f za(
l Q
L .2_

- 4a{t^ 3. 2 5-

, S

b 2 I taf ^. 1^.- ot-.*
c /1

]X- r  =

? - >

ts :--

c(r =

4 r =

1 \ , ^ .  1

/ \  -  O ' - r -  €
t-l <-

, Y : Es (s-.p ' '- A = 3o <)€>

_ o . 2 6
6oco--> <.

-c)  .  > ( . )

,  V =  3 s  o ( x > t 2 -

y  =  { ,  Q o 3 S .  8 < >

z \  - L r <  t
^ ' 4- cI><-e<- -|-

-{- -"-?\
E /

1

z

3
tf

s

3 , =
3 - :

3 . =
5.^ =

fls 
=

O

2\.^.2-

3 i .^  3

+t - .q

5 l - . > _

J: cr>c  +  *  ( -  r  s \^s  +  * f l t ' ^ .2  +  c+ \ . - . ' * )

=  [ t \ . 1 2 -  ( z d * P )

* r ( si-..s))

C:, Y =-

t r  t - -o

, . t , 1  V -

+__ t

,_{ r t
{ l , D  :  "  

:- 
olL

t ' v  ' 5 J

r't tI-'r -o ' z {

-  O ' ) -  V

:  -  o '  2 L  a o  s s ' a c > )

=  \ 8 o ?  .  \ S  A c d k ^ ' t \ X . .

I 2-e<;<> -- 3(:'c>crt> a

O ' q  =  ' f o ' Q

t^  (o .  {1  
)

L =- !"- ' to' !
- C ) - L

t = q. {o c-rrS
LJ



--sfg-^:-^ S

-{o,^. DL - / }

DL

')* 
=

=  - i l  - E  )
5

lrr
= )

2-r  -E
3

S-rr
3

: - -  P r -  ) -  7 *  S > -  o - ' _  = . - tc)  1 t -

( ' )  J ' ' ( - ) -  S- 2-=- 3--*-2
P \ r''f "t-)

Gfr.- e;\a.+-o.*J jrrs , 4' 
'C=) -:-=>,

S - 2�z- - 3=c2 =- -\

3=t-t -r- 2->c S

( S -  + s ) ( " . -  t )  > € )
L

- '  J -  :  - g  e ( -  >c .  >  \

_3

U

[ - 5  ,
t^$-<^ )r- =- I

. ' -  ( r  ,  r o )

\ q \
> + )

/ a J \ .
Crr€^)<

1i I (> p',,-A s 4

ulr.t-\

l 1

I-5

Ctra-"-..q.a
,-)

C*lC ct '<tJ-

o

l _ r| , . - 3
f c . . - . A  - { , , ^ , ( L - 2 c a j - - .

, ' f i , r J ] : \ 6

_ trt

f

x  - -  3 ,

Y^\r{r ,,a +\/\-r v-\' :3 po' ,a{

,tJ --C

):- =. -.3 )
, 59* ) ,..,

-, --,r((o >(- - r

G r  - - = > .

- \ -

z
b z->.--l :



( - 3 ,  ' . ' )

t  
' l r )  

t ' ( - t  )  ' >  s

.J-J'
5 ]

. : =

-  z>.-  -  3)c- l

n l r  r
-{ '  

'Ct.-) :  s-

. l

--{ #^a.Or- v\
t-J

-^C -:r- - eC r )

s  C a  -  o )

S = -  +  7

, .{(*J :- ?

\-4

tb_,,
-t-- + ttr^"'':c +

A = L+'^^ )-
A = ib^^

G,- <-^e1.-*r>J rg .= rK ,  
o  t2 -  c .



oL =  i6  (eo

. St-o

o r  e n  ( 1  - , )  J

QJ2^r,,-\\

t i t . l  Sn =

+4^a lo'f\ 
<T*

4> t+oo)S,.'

(,Kl Y

o\

?_

( 1 \

-_2

> _ :

€ ) o

- t= -  L

)c

) S  o o = ' * r ( r o * r )  i 6 c , . '

q )- (t oc>

4 q ? c{r-=

+ (n*  + )
i9 1>s, c,\=c> 4-

> \

3s> c2\-e

d+

^ L  + C -

.ttr-^rt

uvt\z-<\

:(- = -?

Pc^cl 
i cl--o. 4'-o'*-c-3 '4-9

2 s. <,.-c--d-= t I '-' -te

+ ct,re c=f-r:>,^

{ :  2 -

r-<-s-\ 'v?<*'

Q-+ d oril^

+s+ -'1. o--..( ̂ .:J = (u.- ,OtJ'= N <- 3 gS:-- G.s'^\

3e' sz - 2-

A t s

+ :<t, ?(- - -  lD

=rJ 6€'-  sa

> ( -  =  4 3 -

rr-L*^ += - ) _ t ? 2 C = ( o

(\\t ) {.t t r.r s\ )

3e " '-  
s< -

@+ +r) (+
t

V---S.

2- > €.>

s \-L)  ' -  o

I

i)<- 
-q =-



(t") 
U'or.^p [, l.*r!*- .

?o*; 
cr

r  l \ )

gb

A A

R +

- 3

'6r- ' ' -  f  " ' ' - '

.! c--.s )a

2 co,s t(

e  2  
-1=  

Z . -o  r ' - ' '',)ax "^
,-../ 

\ -/ -J -- -)c-:s >'

- 3  -  Z q o r *  '

| t .

6

b

C

-)

,t
J



Q-.^ra S-\-r*^>^. ?

c.es Z- R eS = 2o
3 o

L Q - " s  - =  { g -  t \ ,

f i,l Ar'zn- tS ?e S

= + 'x 3o>. 2e r< Si-- -t S-- l l  
t

2_

= 223 .  S53

q\o \q\ x 
E

Aft-- Gr-fR =-

z c r e a

-L
.)_

+ 329 -  *{3

2_

tc ) ] c>',-)

\ l )  - \ a

(  i t  I

5

I i h t  a =f
=f

) c - - r , : r - . + i  - t  o \ r t

t- c-.oS '>- cart-

1 c ' r
) r  - l

: 
L 2 si'- --_ 

[=

*V r-/\<,,Lr€ -\

- :  o - " 3 .

*  3J *  E : . >3

= 3>9. cr3 =? *

2-r*>-s DL + t

-[, *-) L 3

? -  2 q -

'. -\-Cr( 
.J {Q,f€_+

=  2 2 3 - s g

- SS)- r\^

2s,.'\ T 2s.--r
2-

2 t.V i-,.^,-ls,

q i )  c+8 '=  l r /

\ r t ' . . q t

' J

;J 
= 2<-p> .'\



G---^- -S-| .-=.^

c r y  t o l  3  +
U*

a

': j t -  4  1 o \ t 2
Yv\ 

lv\'-

AC Cr : tct-. 3
._J'-

loc, L
.*-J *

5,.'

S,-

OL=

c L =

Lb-' "\ t

d i r

{ t ' ' l

c )

e - -  l )

t = 3 ,

etc"..ap t
J

L r t

\r- :-.c, ^-.\ S -->

o\ =- O "^\S'

oL. r <. <J q^>^ ) V-s

= > 3L <==^oL 5

k-a--r lJ-t-dt 
'r.: , e"- si

ol-t r-< c* -->^

S€<.g>,-ef-S
{l> A,s\-*^..-o-

\ ^ .  - t .

5-e-

z_3
<-

d:l

C-^-^-bt q \).^..,-ls .

3{r:  
T  c L \ b ( ( L \ \ \ r t I

"f

)

2_
L.a,

--J

-12I
t

-\T

: T \
-) -'_f"

L 4 - r l
.<-

_  \ \
.1
rA


