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1 T he  f ol l ow i n g ba c k- t o- ba c k s t e m - a nd- l e a f  di a gr a m  s how s  t he  a nnua l  s a l a r i e s  of  a  gr oup of  39 f e m a l e s  
a nd 39 m a l e s .

F e m a l e s M a l e s

( 4)  5  2  0  0 20 3  ( 1)

( 9)  9  8  8  7  6  4  0  0  0  21 0   0  7  ( 3)

( 8)  8  7  5  3  3  1  0  0 22 0  0  4  5  6  6  ( 6)

( 6)  6  4  2  1  0  0  23 0   0  2  3  3  5  6  7  7  ( 9)

( 6)  7  5  4  0  0  0 24 0  1  1  2  5  5  6  8  8  9  ( 10)

( 4)  9  5  0  0 25 3  4  5  7  7  8  9  ( 7)

( 2)  5  0 26 0  4  6  ( 3)

K e y:  2 |  20 |  3 m e a ns  $20  200 f or  f e m a l e s  a nd $20  300 f or  m a l e s .

 (a) F i nd t he  m e di a n a nd t he  qua r t i l e s  of  t he  f e m a l e s ’  s a l a r i e s .   [ 2]

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

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

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

 Y ou a r e  g i ve n t ha t  t he  m e di a n s a l a r y of  t he  m a l e s  i s  $24  000, t he  l ow e r  qua r t i l e  i s  $22  600 a nd t he  uppe r  
qua r t i l e  i s  $2 5  300.

 (b) D r a w  a  pa i r  of  box- a nd- w hi s ke r  pl ot s  i n a  s i ngl e  di a gr a m  on t he  gr i d be l ow  t o r e pr e s e nt  t he  da t a . 
 [ 3]
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2 A  s um m a r y of  t he  s pe e ds , x ki l om e t r e s  pe r  hour , of  22 c a r s  pa s s i ng a  c e r t a i n poi nt  ga ve  t he  f ol l ow i ng 
i nf or m a t i on:

Σ( x – 50)  =  81.4   a nd   Σ( x – 50) 2  =  671.0.

 F i nd t he  va r i a n c e  of  t he  s pe e ds  a nd he nc e  f i nd t he  v a l ue  of  Σx2 .  [ 4]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ......................................................................................... ................................................................ ...........
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3 A  book c l ub  s e nds  6 pa pe r ba c k a nd 2 ha r dba c k books  t o M r s  H unt . S he  c hoos e s  4 of  t he s e  books  a t  
r a ndom  t o t a k e  w i t h he r  on hol i da y . T he  r a ndom  va r i a b l e  X r e pr e s e nt s  t he  num be r  of  pa pe r ba c k books  
s he  c hoos e s .

 (a) S how  t h a t  t he  pr oba bi l i t y t ha t  s he  c hoos e s  e xa c t l y 2 pa p e r ba c k books  i s  14
3 .   [ 2]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 (b) D r a w  u p t he  pr oba bi l i t y di s t r i but i on  t a bl e  f or  X.  [ 3]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 (c) Y ou a r e  gi ve n t ha t  E ( X)  =  3. 

  F i nd V a r ( X) .   [ 2]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ............................................. ........... ....................................................................................................
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4 A  pe t r ol  s t a t i o n f i nds  t ha t  i t s  da i l y s a l e s , i n  l i t r e s , a r e  nor m a l l y di s t r i but e d w i t h m e a n 4520 a nd s t a nda r d 
de vi a t i on 56 0.

 (a) F i nd on how  m a ny da ys  of  t he  ye a r  ( 365 da ys )  t he  da i l y s a l e s  c a n be  e xpe c t e d t o e xc e e d 3900 
l i t r e s .  [ 4]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 T he  da i l y  s a l e s  a t  a not he r  pe t r ol  s t a t i o n a r e  X l i t r e s , w he r e  X i s  nor m a l l y di s t r i but e d w i t h m e a n m a nd 
s t a nda r d de vi a t i on 560. I t  i s  gi ve n t ha t  P ( X >  8000)  =  0.122.

 (b) F i nd t he  va l ue  of  m.  [ 3]

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

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

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

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

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

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

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

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

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

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

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

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

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

 (c) F i nd t he  pr oba bi l i t y t ha t  da i l y s a l e s  a t  t hi s  pe t r ol  s t a t i o n e xc e e d 8000 l i t r e s  on f e w e r  t ha n  2 of  6 
r a ndom l y c hos e n da ys .  [ 3]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ............................................. ........... ....................................................................................................
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5 A  f a i r  s i x- s i de d di e , w i t h f a c e s  m a r ke d 1, 2, 3, 4, 5, 6, i s  t hr ow n 90 t i m e s . 

 (a) U s e  a n a ppr oxi m a t i on t o f i nd t he  pr oba bi l i t y t ha t  a  3 i s  o bt a i ne d f e w e r  t ha n 18 t i m e s .  [ 4]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

PMTPMTPMT



9

9709/ 05/ S P / 20©  U C L E S  2017 [ T u r n ove r

 (b) J us t i f y your  us e  of  t he  a ppr o xi m a t i on i n pa r t  (a).   [ 1]

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

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

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

 O n a not he r  o c c a s i on, t h e  s a m e  di e  i s  t hr ow n r e pe a t e dl y unt i l  a  3 i s  obt a i ne d. 

 (c) F i nd t he  pr oba bi l i t y t ha t  obt a i ni ng a  3 r e qui r e s  f e w e r  t ha n 7 t hr ow s .  [ 2]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ............ ................................. .................................................................................................... ...........
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6 A  gr oup of  8 f r i e nds  t r a ve l s  t o t he  a i r por t  i n t w o t a x i s , P a nd Q. E a c h t a xi  c a n t a ke  4 pa s s e nge r s .

 (a) T he  8 f r i e nds  di vi de  t he m s e l ve s  i nt o t w o gr oups  of  4, one  gr oup f or  t a xi  P a nd one  gr oup f or  t a xi  
Q, w i t h J on a nd S a r a h t r a ve l l i ng i n t he  s a m e  t a xi . 

  F i nd t he  num be r  of  di f f e r e nt  w a ys  i n w h i c h t h i s  c a n be  d one .  [ 3]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ............ ................................. .................................................................................................... ...........
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Taxi P

Back Front

Taxi Q

Back Front

 E a c h t a xi  c a n t a ke  1 pa s s e nge r  i n t he  f r ont  a nd 3 pa s s e nge r s  i n t he  ba c k ( s e e  di a gr a m ) . M a r k s i t s  i n t he  
f r ont  of  t a xi  P a nd J on a nd S a r a h s i t  i n t he  ba c k of  t a xi  P ne xt  t o e a c h ot he r . 

 (b) F i nd t he  num be r  of  di f f e r e nt  s e a t i ng a r r a nge m e nt s  t ha t  a r e  now  pos s i bl e  f or  t he  8 f r i e nds .  [ 4]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ............ ................................. .................................................................................................... ...........
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7 B a g A c ont a i ns  4 ba l l s  num be r e d 2, 4,  5, 8. B a g B c ont a i ns  5 ba l l s  num be r e d 1, 3, 6, 8, 8. B a g C 
c ont a i ns  7  ba l l s  num be r e d 2, 7, 8, 8, 8, 8, 9. O ne  ba l l  i s  s e l e c t e d a t  r a ndom  f r om  e a c h ba g. 

 • E ve nt  X i s  ‘ e xa c t l y t w o of  t he  s e l e c t e d ba l l s  ha ve  t he  s a m e  num be r ’ . 
 • E ve nt  Y i s  ‘ t he  ba l l  s e l e c t e d f r om  b a g A ha s  num be r  4’ .

 (a) F i nd P ( X) .  [ 5]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ............................................. ...............................................................................................................
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 (b) F i nd P ( X ∩ Y)  a nd he nc e  de t e r m i ne  w he t h e r  o r  not  e v e nt s  X a nd Y a r e  i nde pe nde nt .   [ 3]

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

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

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

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

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

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

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

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

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

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

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

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

 (c) F i nd t h e  pr oba bi l i t y t ha t  t w o ba l l s  a r e  num be r e d 2, gi ve n t ha t  e xa c t l y t w o of  t he  s e l e c t e d ba l l s  
ha ve  t he  s a m e  num be r .   [ 2]

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

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

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

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

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

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

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

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

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

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

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

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

PMTPMTPMT



14

9709/ 05/ S P / 20©  U C L E S  2017

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of 
Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

Additional page
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