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Q U E S T I O N  1 :  ( u s e  a  s e p a r a t e  b o o k )

( i )  E x p r e s s  4 9 3 . 4 6 L

a)  in  sc i -en t i f i c  no ta t lon

b )  c o r r e c E  t o  t h e  n e a r e s t  t e n t h

( i i )  S i m p l i f y  2 ( 2 x  5 )  ( t ,  x )
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INSTRUCTIONS:

ALL ques t lons  may be  a t tempted,  and are  o f  equa l  va lue .

ALL necessary worklng should be shotm ln every quesclon.
l, larks may not be awarded for careless or badly arranged
work .

Standard integrals are pr lnted on the last  page whlch
Eay be removed.

Si lent ,  non-programrnable calculators Eay be used.

Each ques t ion  ac tempted is  to  be  re tu rned ln  a  separa te
book le t  c lear ly  marked Quest lon  l ,  Quest ion  2 ,  e tc .  on
the  cover .  Each book le t  must  show your  Cand ida ters
Number .

I f  y o u  d o  n o t  a t t e m p t  a  q u e s t i o n ,
a  b o o k l e t  f o r  t h a t  q u e s t i o n ,  w i E h
c lear ly  on  the  f ron t .
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you must st l l l  hand in
NOT ATTEMPTED wrlilen

( i i i )  S o l v e

. x

f o r  x :

1 2 x * 5
a )

b ) 5 3 x

( i v )  I f  s  =  u c  +  L " t t ,  f i n d  s  i f  u  =  1 5 . 2 ,  t  =  3 ,  a n d  a  =  9 . 8

(v )  F ind  the  va lue  o f  0  ln  the  d iagram (cor recc  to  the  neares t  degree)

43 e.ti

2 t  Gr !
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FORM VI
MATHEMATICS 2/3 I. 'NIT

Q U E S T I O N  2 :  ( u s e  a  s e p a r a c e  b o o k )

( i )  S o l v e  l : *  5 l  =  7

( i i )  F i n d  c h e  p r o d u c t  o f  4  x  1 0 - 3  a n d
a n s w e r  i n  s c i e n E i f i c  n o t a c i o n

3 . 2  x  1 0 5 ,  e x p r e s s l n g  y o u r

( i i i )  Rat iona l i se  che denominacon 
I

fr

( fv )  Fac tor ise  fu l l y :  5m3 +  40

(v )  F lnd  the  va lue  o f  p  in  the  d lagran '  cor rec t to  2  dec lna l  p laces

(v i )  So lve  3x  = 1 1 ,  c o r r e c t  t o  3  d e c l n a l  P l a c e s .

Q U E S T I O N  3 :  ( u s e  a  s e p a r a t e  b o o k )

( i )  F i n d  t h e  d o m a i n  o f  t h e  f u n c L i o n F ( x )  =  t =

i n  g e o o e t r l c  p r o g r e s s l o n .( i i )  The numbers  x  +  3 ,
F i n d  t h e  v a l u e ( s )

( i i i )  O i t f e r e n c i a t e  E h e

a )  x 3  3 x

6 x ,
o f x

fo l low ing e x p r e s s i o n s  w i t h  r e s p e c t  t o  x :

b ) +
{ x

c )

d )

c o s  ( 3 x

l o g " x

x

2 )
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Q U E S T I O N  4 :  ( u s e  a  s e p a r a c e  b o o k )

( i )  F a c t o r i s e  f u l l y :  x 3  x 2  x  *  t

( i i )  F i n d

a )

FORM VI
MATHE}IATICS 2/3 UNIT

pr imi t i ves  o f  the  fo l low ing  func t lons  (w l th  respec t  to

s e c 2  3 x

I

f f i ,

th i rd  and seventh  te rm o f  an  ar l thmetLc  Progress lon  are

and 59  respec t i . ve ly .  F lnd :

the  f i rs t  te rm and common d l f fe rence

the  sum o f  the  f i rs t  18  te rms

7 t

I

I

I

I

fo l lowlng curves:

b )

x )

b )

( i i i )  T h e
. 1 5

a )

b )

( i v )  Qsmment  on  the  va l id i ty  o f  the  fo l low lng  s ta tement :

t 'The f i rs t  te rm o f  a  geomet r ic  p rogress lon  ls  5  and i t s  suu

t o  i n f i n i E y  i s  2 " .

QUESTION 5 :  (use  a  separa te  book)

( i )  Wr i te  down poss ib le  equat ions  fo r  the

a )

( i i )  Eva luaEe l in
x - ) 3

x 2 z x 3
x 3

( i i i )  In  the  d iagram PQR is  a  B

s c r a i g h t  l i n e ,

PA = PQ, RB = RQ and ef l  lnn
a)  Reproduce the  d lagran  in  your

answer  book ,  showing on  l t
the  fea tures  ment ioned above.

R a

b)  Prove (g iv ing  reasons)  tha t  AQn =  90"

( iv )  ABCD is  a  quadr i la te ra l  whose d iagona ls  b isec t  each o ther .  Use

c o n g r u e n t  E r i a n g l e s  t o  p r o v e  ' t h a t  e n  I  I O C
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Q U E S T I O N  6 :  ( u s e  a  s e p a r a c e  b o o k )

( i )  F ind  the  equac ion  o f  the  normal  to  the  curve  y  =  G
where  x  =  4  (g ive  your  answer  in  genera l  fo rn  ) .

FORM VI
MATHEMATICS 2/3 UNIT

at  the  po in t

( i i )  C o n s i d e r  t h e  e x p r e s s i o n  p ( x )

a)  For  what  va lues  o f  k  does

b )  F o r  w h a t  v a l u e ( s )  o f  k  i s
p r o d u c t  o f  t h e  r o o t s ?

= 2 x 2 + 2 x * k + 3

th is  express ion have

the sum of  the roots

rea l  roo ts?

twlce the

Y 2  2 y  =  l 1( i i i )  F ind  the  cent re  and rad ius  o f  the  c i rc le  x2  +  4x  *

( i v )  I f  cos  x  =  tan  x ,  f ind  the  va lues  o f  s in

QUESTION 7 :  (use

( i )  F o r  t h e

a )  t h e

b )  E h e

c )  t h e

a separa te  book)

parabo la  (y

v e r t e x

foca l  leng th

equat ion  o f  the

2 ) 2  =  2 x * f l n d :

d l rec t r i -x

( i i )  The gradi .ent  funct lon of  a curve is given by y,  E 3x2 4.
I f  t h e  c u r v e  p a s s e s  t h r o u g h  t h e  p o l n t  ( - 1 , 5 ) ,  f t n d  t h e
equat ion  o f  the  curve  .

( i i i )  F i n d  t h e  e q u a t i o n  o f  r h e  l o c u s
E h e  p o i n t s  ( - 2 , 1 )  a n d  ( 2 , 3 )  .

( i v )

o f  a l l  po in ts  equ id ls tan t  f rom

The d iagram shows a  sec tor  o f  a  c i rc le ,

cent re  0 ,  whose rad ius  Ls  8  cm.  I f  the

area o f  the  t rLang le  AOB is  25  cE2,

and a6g is  acu te ,  f ind :

a)  the  s ize  o f  A6g ( ln  rad ians ,

cor recE to  two dec lma l  p ' laces)

the  length  o f  the  arc  ADB,  cor rec t

to  the  neares t  n i l l i ne t re .

b )
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Q U E S T I O N  8 :  ( u s e  a  s e p a r a t e  b o o k )
l+

(i) Find the D<ACT value of l '  - *
I 56 a* ln its slmPlest forn
3

( i i )  a )  F ind  the  co-ord lna tes  o f  Ehe po ln ts  o f  ln te rsec t lon  o f  the
t w o c u r v e s  Y  = 4 x  x 2  3  a n d  Y  = x 2  2 x +  I

b )  Ca lcu la te  the  area  conta ined by  the  two curves  be tween the
p o i n t s  o f  i n t e r s e c t l o n

( i i i )  F rank  dec ides  he  wants  Eo re t i re  ln  25  years  tLme and co l lec t
superannuat ion  to ta l l lng  $500 000.  He dec ldes  to  inves t  a  se t
sum of money ln a fund whlch of fers an i -nterest  rate of  L4Z per annum
(compounded quarter ly) .  I f  he uakes hls f i rst  palment nowrand his
last  paynent 3 months before he ret l res,  what sum of money w111
he have to  invesc  each quar te r  to  rea l l se  h ls  ambl t ion  (g ive  your
answer  to  the  nearesc  do l la r )?

QUESTION 9 :  (use  a  separa te  book)

( i )  a)  Expand and sinpl l fy 1x + 
] )  

t

b )  The area  be tween the  curve  y  =  *  +  + ,  the  x -ax is  and the
x

ord ina tes  x  =  I  and x  =  3  l s  ro ta ted  about  the  x -ax ls .  F lnd  the

exac t  vo lume o f  the  so l ld  fo rmed.

c )  What  i s  the  s ize  o f  the  er ro r  i f  th is  vo lume is  ca lcu la ted  us ing
the trapezoldal  ru le wiEh 3 ordi-nate values (give your answer
a s  a  f r a c t i o n  o f  r )  ?

i i )  A  4  m e t r e  p i e c e  o f  w i r e  i s  c u t  l n t o  3  p i e c e s ,  w h l c h  a r e  b e n t  t o  f o r m
a square  and two congruenc  c i rc les .

a )  I f  E h e  r a d i u s  o f  e a c h  c i r c l e  l s  r  m e t r e s ,  s h o w  t h a t  t h e  t o t a l
a rea  (A  square  met res)  o f  the  3  f lgures  is  g iven  by

d  =  2 r r 2  +  ( 1  r r ) 2

b)  F ind  Ehe va lue  o f  r  and Ehe length  o f  the  s lde  o f  the  square
which wi l l  make chis total  area a minimum (glve your answers
in E)GCT form) .
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Q U E S T I O N  1 0 :  ( u s e  a  s e p a r a t e  b o o k )

( i )  a )  S k e t c h  t h e  c u r v e  y  =  3  s i n  2 x ,  0  <

b) Solve the equat ion s in 2x = f ,  O s x s.  2n,  g iven that
J

the  smal les t  so lu t ion  ln  th is  domaln  ls  0 .17  (g ive  a l l

answers  cor rec t  to  two dec ima l  p laces)  THINT:  use  your  ske tch

i n  p a r t  ( a )  )

( i i )  a )  F ind  the  s ta t ionary  po in t (s )  fo r  the  curve  y  =  * " *  and

determine i t s  ( the t r )  na ture .

b)  Sketch  the  curve  y  =  x€X,  showing s ta t ionary  po in t  (s ) ,

in te rcepts  and asyupto tes  ( there  ls  no  need to  f ind  po in ts  o f

in f lex ion)

c )  Hence or  o therw ise  f ind  the  va lue(s )  o f  k  fo r  wh ich  the

e q u a t i o n  * " *  =  k h a s

a )  2  s o l u t i o n s

B )  I  s o l u t i o n

E N D  O F  P A P E R

FORM VI
MATHEMATICS 2/3 UNIT
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