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1 (a) K r i s t i a n a nd S t e pha ni e  s ha r e  s om e  m one y i n t he  r a t i o 3 :  2.
  K r i s t i a n  r e c e i ve s  $72.

  (i) W o r k out  how  m uc h S t e pha ni e  r e c e i ve s .

 $  .......................................... .....  [ 2]

  (ii) K r i s t i a n s pe nds  45%  of  hi s  $72 on a  c om put e r  ga m e .

   C a l c ul a t e  t he  pr i c e  of  t he  c o m put e r  ga m e .

 $  .......................................... .....  [ 1]

  (iii) K r i s t i a n a l s o buys  a  m e a l  f or  $8.40 .

   C a l c ul a t e  t he  f r a c t i on of  t he  $72 K r i s t i a n ha s  l e f t  a f t e r  buyi ng t he  c om put e r  ga m e  a nd t he  
m e a l . 

   G i ve  your  a ns w e r  i n i t s  l ow e s t  t e r m s .

  .......................................... .....  [ 2]

  (iv) S t e pha ni e  buys  a  book i n a  s a l e  f or  $19.20 .
   T h i s  s a l e  pr i c e  i s  a f t e r  a  r e du c t i on of  20% . 

   C a l c ul a t e  t he  or i gi na l  pr i c e  o f  t he  book.

 $  .......................................... .....  [ 3]
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 (b) B or i s  i n ve s t s  $550 a t  a  r a t e  of  2%  pe r  ye a r  s i m pl e  i nt e r e s t .

  C a l c ul a t e  t he  va l ue  of  t he  i n ve s t m e nt  a t  t he  e n d of  10 ye a r s .

 $  .......................................... .....  [ 3]

 (c) M a r l e n e  i nve s t s  $550 a t  a  r a t e  of  1.9%  pe r  ye a r  c om pound i nt e r e s t .

  C a l c ul a t e  t he  va l ue  of  t he  i n ve s t m e nt  a t  t he  e n d of  10 ye a r s .

 $  .......................................... .....  [ 2]

 (d) H a ns  i n ve s t s  $550 a t  a  r a t e  of  x%  pe r  ye a r  c om pound i nt e r e s t . 
  A t  t he  e nd of  10 ye a r s , t he  va l ue  of  t he  i nve s t m e nt  i s  $638.30, c or r e c t  t o t he  ne a r e s t  c e nt . 

  F i nd t he  va l ue  of  x.

 x =   ......................................... .....  [ 3]
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2 (a) 200 s t ude nt s  e s t i m a t e  t he  vo l um e , V m 3 , of  a  c l a s s r oom .
  T he  c um ul a t i ve  f r e que nc y di a gr a m  s how s  t he i r  r e s ul t s .

100 200 300 400
V ol um e  ( m 3 )
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  U s e  t he  gr a ph t o f i nd a n e s t i m a t e  of

  (i) t he  m e di a n,

  ..........................................  m 3  [ 1]

  (ii) t he  i nt e r qua r t i l e  r a nge ,

  ..........................................  m 3  [ 2]

  (iii) t he  60t h pe r c e nt i l e ,

  ..........................................  m 3  [ 1]

  (iv) t he  num be r  of  s t ude nt s  w ho e s t i m a t e  t ha t  t he  vol um e  i s  gr e a t e r  t ha n 300  m 3 .

  .......................................... .....  [ 2]
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 (b) T he  200  s t ude nt s  a l s o e s t i m a t e  t he  t ot a l  a r e a , A m 2 , of  t he  w i ndow s  i n t he  c l a s s r oom .
  T he  t a b l e  s how s  t he i r  r e s ul t s .

A r e a  ( A m 2 ) 20 <  A ⩽ 60 60 <  A ⩽ 100 100 <  A ⩽ 150 150 <  A ⩽ 250

F r e que nc y 32 64 80 24

  (i) C a l c ul a t e  a n e s t i m a t e  of  t he  m e a n.
   Y o u m us t  s how  a l l  your  w or ki ng.

  ..........................................  m 2  [ 4]

  (ii) C o m pl e t e  t he  hi s t ogr a m  t o s ho w  t he  i nf or m a t i on i n t he  t a bl e .

50
0

0

1
F r e que nc y
de ns i t y

2

100 150
A r e a  ( m 2 )

200 250 A

 [ 4]

  (iii) T w o s t ude nt s  a r e  c hos e n a t  r a ndom  f r om  t hos e  s t ude nt s  t ha t  e s t i m a t e d t he  a r e a  of  t h e  w i ndow s  
t o be  m or e  t ha n 100  m 2 .

   F i n d t he  pr oba bi l i t y t ha t  one  o f  t he  t w o s t ude nt s  e s t i m a t e s  t he  a r e a  t o be  gr e a t e r  t ha n 150  m 2  
a nd t he  ot he r  s t ude nt  e s t i m a t e s  t he  a r e a  t o be  150  m 2  or  l e s s .

  .......................................... .....  [ 3]  
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3 f ( x)  =  x
20  +  x, x 0 

 (a) C om pl e t e  t he  t a bl e .

x −10 −8 −5 −2 −1.6 1.6 2 5 8 10

f ( x) −12 −10.5 −9 −12 −14.1 14.1 12 12
 [ 2]

 (b) O n t he  gr i d, dr a w  t he  gr a ph of    y =  f ( x)    f or    –10 ⩽ x ⩽ –1.6   a nd   1.6 ⩽ x ⩽ 10.
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 [ 5]
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 (c) U s i ng y our  gr a ph, s ol ve  t he  e qua t i on   f ( x)  =  1 1.

 x =   ..................  or  x =  ................. [ 2]

 (d) k i s  a  pr i m e  num be r  a nd f ( x)  =  k ha s  no s ol ut i ons .

  F i nd t he  pos s i bl e  va l ue s  of  k.

  .......................................... .....  [ 2]

 (e) T he  gr a di e nt  of  t he  gr a ph of  y =  f ( x) at the point (2, 12) is −4.

  W r i t e  dow n t he  c oor di na t e s  of  t he  ot he r  poi nt  on t he  gr a ph of  y =  f ( x) where the gradient is −4.

 ( ....................... , ................... ....)  [ 1]

 (f) (i) T h e  e qua t i on   f ( x)  =  x2    c a n b e  w r i t t e n a s    x3  +  px2  +  q =  0.

   S how  t ha t  p = −1 and q = −20.

 [ 2]

  (ii) O n  t he  gr i d oppos i t e , dr a w  t he  gr a ph of    y =  x2    f or    –4 ⩽ x ⩽ 4.  [ 2]

  (iii) U s i ng your  gr a phs , s ol ve  t he  e qua t i on x3  – x2  – 20 =  0.

 x =   ......................................... .....  [ 1]
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  (iv) 

0

N O T  T O
S C A L E

y

xP

   T h e  di a gr a m  s how s  a  sketch of  t he  gr a ph of  y =  x3  – x2  – 20.
   P i s  t he  poi nt  ( n, 0) .

   W r i t e  dow n t he  va l ue  of  n.

 n =   ..............................................  [ 1]  
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 (a) (i) D r a w  t he  r e f l e c t i on of  t r i a ng l e  T i n t he  l i ne  x =  0.  [ 2]

  (ii) D r a w  t he  r ot a t i on of  t r i a ngl e  T a bout  ( –2, –1)  t hr ough 90°  c l oc kw i s e .  [ 2]

 (b) D e s c r i be  f ul l y t he  single t r a ns f or m a t i on t ha t  m a ps  t r i a ngl e  T ont o t r i a ngl e  U.        

 ............ ................................. .................................................................................................... .....

 ............ ................................. .................................................................................................... .....  [ 2]
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5 (a)

x c m N O T  T O
S C A L E

  T he  pe r i m e t e r  of  t he  r e c t a ng l e  i s  80  c m . 
  T he  a r e a  of  t he  r e c t a ngl e  i s  A c m 2 .

  (i) S how  t ha t    x2  – 40 x +  A =  0.

 [ 3]

  (ii) W he n A =  300, s ol ve  t he  e qua t i on   x2  – 40 x +  A =  0   by f a c t or i s i ng.

 x =   ..................  or  x =  ................. [ 3]

  (iii) W he n A =  200, s ol ve  t he  e qua t i on   x 2  – 40 x +  A =  0   us i ng t he  qua dr a t i c  f or m ul a .
   S h ow  a l l  your  w or ki ng a nd gi ve  your  a ns w e r s  c or r e c t  t o 2 de c i m a l  pl a c e s .

 x =   ..................  or  x =  ................. [ 4]
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 (b) A  c a r  c o m pl e t e s  a  200  km  j our ne y a t  a n a ve r a g e  s pe e d of  x km / h.
  T he  c a r  c om pl e t e s  the return journey of  200  km  a t  a n a ve r a ge  s pe e d of    ( x +  10)  km / h.

  (i) S how  t ha t  t he  di f f e r e nc e  be t w e e n t he  t i m e  t a ke n f or  e a c h of  t he  t w o j our ne ys  i s  

   ( )x x 10
2000
+

 hour s .

 [ 3]

  (ii) F i nd t he  di f f e r e nc e  be t w e e n t he  t i m e  t a ke n f or  e a c h of  t he  t w o j our ne ys  w he n x =  80.
   G i ve  your  a ns w e r  i n minutes a nd seconds.

  ...................  m i n ..................  s  [ 3]
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6

O

R

r

Q

T

N O T  T O
S C A L E

Pp

M

 OPQR i s  a  r e c t a ngl e  a nd O i s  t he  or i gi n.
 M i s  t he  m i d poi nt  of  RQ a nd PT :  TQ =  2 :  1.
 OP  =  p a nd OR  =  r.

 (a) F i nd, i n  t e r m s  of  p a nd/ or  r, i n i t s  s i m pl e s t  f or m

  (i) MQ ,

 MQ  =   ..............................................  [ 1]

  (ii) MT ,

 MT  =   ..............................................  [ 1]

  (iii) OT .

 OT  =   ..............................................  [ 1]

 (b) RQ a nd OT a r e  e xt e nde d a nd m e e t  a t  U.

  F i nd t he  pos i t i on ve c t or  of  U i n t e r m s  of  p a nd r. 
  G i ve  your  a ns w e r  i n i t s  s i m pl e s t  f or m .

  .......................................... .....  [ 2]
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 (c) MT
k
k

2
= f p a nd MT  =  180 .

  F i nd t he  pos i t i ve  va l ue  of  k.

 k =   ..............................................  [ 3]
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7    f ( x)  =  2 x +  1                    g( x)  =  x2  +  4                    h( x)  =  2 x

 (a) S ol ve  t h e  e qua t i on   f ( x)  =  g( 1) .

 x =   ......................................... .....  [ 2]

 (b) F i nd  f  −1( x) .

 f  – 1 ( x)  =   ..............................................  [ 2]

 (c) F i nd gf ( x)  i n i t s  s i m pl e s t  f or m .

  .......................................... .....  [ 3]

 (d) S ol ve  t h e  e qua t i on   h −1( x)  =  0.5 .

 x =   ......................................... .....  [ 1]

 (e) ( )x
1

h  =  2 kx

  W r i t e  dow n t he  va l ue  of  k.

 k =   ......................................... .....  [ 1]
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8 T he  gr i d s ho w s  t he  gr a ph of  y =  c os  x f or  0°  ⩽ x ⩽ 360° .

90° 180° 270°

–1

–0.5

0

0.5

1

360° x

y

 (a) S ol ve  t h e  e qua t i on 3c os  x =  1 f or  0°  ⩽ x ⩽ 360° .
  G i ve  your  a ns w e r s  c or r e c t  t o  1 de c i m a l  pl a c e .

  ....................  a nd .................... [ 4]

 (b) O n t he  s a m e  gr i d, s ke t c h t he  gr a ph of  y =  s i n  x f or  0°  ⩽ x ⩽ 360° .  [ 2]
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9

70 m

55 mA B

CD

40°

32°

NOT TO
SCALE

 T he  di a gr a m  s how s  a  t r a pe z i um  ABCD.
 AB i s  pa r a l l e l  t o DC.
 AB =  55  m , BD =  70  m , a ngl e  ABD =  40°  a nd a ngl e  BCD =  32° .

 (a) C a l c ul a t e  AD.

 AD =   ......................................... ..  m  [ 4]

 (b) C a l c ul a t e  BC.

 BC =   ......................................... ..  m  [ 4]
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 (c) C a l c ul a t e  t he  a r e a  of  ABCD.

  ..........................................  m 2  [ 3]

 (d) C a l c ul a t e  t he  s hor t e s t  di s t a nc e  f r om  A t o BD.

  ............................................  m  [ 2]
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10 (a) S how  t ha t  t he  vol um e  of  a  m e t a l  s phe r e  of  r a di us  15  c m  i s  14  140  c m 3 , c or r e c t  t o 4 s i gn i f i c a nt  
f i gur e s .

  [ T he  vo l um e , V, of  a  s phe r e  w i t h r a di us  r i s  V =  3
4πr3 .]   

 [ 2]

 (b) (i) T h e  s phe r e  i s  pl a c e d i ns i de  a n e m pt y c yl i ndr i c a l  t a nk of  r a di us  25  c m  a nd he i ght  60  c m .
   T h e  t a nk i s  f i l l e d w i t h w a t e r .

60  c m

N O T  T O
S C A L E

2 5  c m

   C a l c ul a t e  t he  vol um e  of  w a t e r  ne e de d t o f i l l  t he  t a nk.

  .........................................  c m 3  [ 3]

  (ii) T he  s phe r e  i s  r e m ove d f r om  t h e  t a nk.

d

N O T  T O
S C A L E

   C a l c ul a t e  t he  de pt h, d, of  w a t e r  i n t he  t a nk.

 d =   .........................................  c m  [ 2]
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 (c) T he  di a gr a m  be l ow  s how s  a  s ol i d c i r c ul a r  c on e  a nd a  s ol i d s phe r e .

r c m

5 x c m

12 x c m
N O T  T O  
S C A L E

  T he  c on e  ha s  r a di us  5 x c m  a nd he i g ht  12 x c m .
  T he  s phe r e  ha s  r a di us  r c m .
  T he  c one  ha s  t he  s a m e  total s ur f a c e  a r e a  a s  t h e  s phe r e .

  S how  t ha t  r2  =  2
45 x2 .

  [ T he  c u r ve d s ur f a c e  a r e a , A, of  a  c one  w i t h r a d i us  r a nd s l a nt  he i ght  l i s  A =  πrl.]
  [ T he  s u r f a c e  a r e a , A, of  a  s phe r e  w i t h r a di us  r i s  A =  4 πr2 .]

 [ 5]
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11 A  c ur ve  ha s  e qua t i on y =  x3  – 6 x2  +  16.

 (a) F i nd t he  c oor di na t e s  of  t he  t w o t ur n i ng poi nt s .

 ( ............ , ............)  a nd ( ............ , ........ ....)  [ 6]

 (b) D e t e r m i ne  w he t he r  e a c h of  t he  t ur ni ng poi nt s  i s  a  m a xi m um  or  a  m i ni m um .
  G i ve  r e a s ons  f or  your  a ns w e r s .

  [ 3]  
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