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1 (a) S t a t e  br i e f l y t he  c i r c um s t a nc e s  unde r  w hi c h a  non- pa r a m e t r i c  t e s t  of  s i gni f i c a nc e  s ho ul d b e  us e d 
r a t he r  t h a n a  pa r a m e t r i c  t e s t .  [ 1]

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

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

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

 T he  l e ve l  of  pol l ut i on i n a  r i ve r  w a s  m e a s ur e d a t  12 r a ndom l y c ho s e n l oc a t i ons . T he  r e s ul t s , i n s ui t a bl e  
uni t s , a r e  s ho w n be l ow , w he r e  hi ghe r  va l ue s  r e pr e s e nt  gr e a t e r  pol l ut i on.

5.62     5.73     6.55     6.81     6.10     5.75     5.87     6.47     5.86     6.26     6.99     5.91

 (b) U s e  a  W i l c oxon s i gne d- r a nk t e s t  t o  t e s t  w he t he r  t he  a ve r a ge  pol l ut i on l e ve l  i n t he  r i ve r  i s  m or e  
t ha n 6.00. U s e  a  5%  s i gni f i c a nc e  l e ve l .  [ 6]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ............ ................................. .................................................................................................... ...........
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2 E a c h of  200 i de nt i c a l l y bi a s e d di c e  i s  t hr ow n r e pe a t e dl y  unt i l  a n e ve n num be r  i s  obt a i ne d. T he  num be r  
of  t hr ow s  ne e de d i s  r e c or de d a nd t he  r e s ul t s  a r e  s um m a r i s e d i n t he  f ol l ow i ng t a bl e .

N u m be r  of  t hr ow s 1 2 3 4 5 6 ⩾7

F r e que nc y 126 43 22 3 5 1 0

 C a r r y out  a  goodne s s  of  f i t  t e s t , a t  t he  5%  s i gni f i c a nc e  l e ve l , t o t e s t  w he t he r  G e o( 0.6)  i s  a  s a t i s f a c t or y 
m ode l  f or  t he  da t a .  [ 7]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ......................................................................................... ...........................................................................
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3 E m pl oye e s  a t  a  pa r t i c ul a r  c o m pa ny ha ve  be e n w or ki ng s e ve n hour s  e a c h da y , f r om  9  a m  t o 4  pm . T o  
t r y t o r e duc e  a bs e nc e , t he  c om pa ny de c i de s  t o i nt r oduc e  ‘ f l e xi - t i m e ’  a nd a l l ow  e m pl oye e s  t o w or k t he i r  
s e ve n hour s  e a c h da y a t  a ny t i m e  be t w e e n 7  a m  a nd 9  pm . F or  a  r a ndom  s a m pl e  of  10 e m pl oye e s , t he  
num be r s  of  hour s  o f  a bs e nc e  i n t he  ye a r  be f or e  a nd t he  ye a r  a f t e r  t he  i nt r oduc t i on of  f l e xi - t i m e  a r e  
gi ve n i n t he  f ol l ow i ng t a bl e .

E m pl oye e A B C D E F G H I J

B e f or e 42 35  96 74 20 5 78 45 146 0

A f t e r 34 32 100 72 31 2 61 35 140 0

 T e s t , a t  t he  10%  s i gni f i c a n c e  l e ve l , w he t he r  t he  popul a t i on m e a n num be r  of  hour s  of  a bs e nc e  ha s  
de c r e a s e d f ol l ow i ng t he  i nt r oduc t i on of  f l e xi - t i m e , s t a t i ng a ny a s s um pt i on t ha t  you m a ke .  [ 8]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ......................................................................................... ................................................................ ...........
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4 T he  num be r , x, of  a  c e r t a i n t ype  of  s e a  s he l l  w a s  c ount e d a t  60 r a ndom l y c hos e n s i t e s , e a c h one  m e t r e  
s qua r e , a l ong t he  c oa s t l i ne  i n c ount r y A. T he  num be r , y, of  t he  s a m e  t ype  of  s e a  s he l l  w a s  c ount e d a t  
50 r a ndom l y c hos e n s i t e s , e a c h one  m e t r e  s qua r e , a l o ng t he  c oa s t l i ne  i n c ount r y B. T he  r e s u l t s  a r e  
s um m a r i s e d a s  f ol l ow s , w he r e  x  a nd y  de not e  t he  s a m pl e  m e a ns  of  x a nd y r e s pe c t i ve l y .

x  =  29.2     Σ( x – x ) 2  =  4341.6     y  =  24.4     Σ( y – y ) 2  =  3732.0

 F i nd a  95%  c o nf i de nc e  i nt e r va l  f or  t he  di f f e r e nc e  be t w e e n t he  m e a n num be r  of  s e a  s he l l s , pe r  s qua r e  
m e t r e , on t he  c oa s t l i ne s  i n c ount r y A a nd  i n c ount r y B.  [ 7]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ......................................................................................... ................................................................ ...........
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5 T he  c ont i nuous  r a ndom  va r i a bl e  X ha s  p r oba bi l i t y de ns i t y f unc t i on f  gi ve n by
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 (a) F i nd P ( X >  1) .  [ 1]

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

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

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

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

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

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

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

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

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

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

 (b) F i nd t he  m e di a n va l ue  of  X.  [ 2]

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

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

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

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

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

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

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

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

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

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

 ............ ................................. .................................................................................................... ...........
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 (c) G i ve n t ha t  E ( X)  =  1, f i nd t he  va r i a n c e  of  X.  [ 3]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 (d) F i nd E X` j .  [ 2]

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

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

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

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

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

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

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

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

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

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

 ............ ................................. ...............................................................................................................
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6 A i s ha  ha s  a  ba g c ont a i n i ng 3 r e d  ba l l s  a nd 3 w hi t e  ba l l s . S he  s e l e c t s  a  ba l l  a t  r a ndom , not e s  i t s  c ol our  
a nd r e t u r ns  i t  t o t he  ba g;  t he  s a m e  pr oc e s s  i s  r e pe a t e d t w i c e  m or e . T he  num be r  of  r e d ba l l s  s e l e c t e d by 
A i s ha  i s  de n ot e d by X.

 (a) F i nd t he  pr oba bi l i t y ge ne r a t i ng f unc t i on G X ( t)  of  X.  [ 2]

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

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

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

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

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

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

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

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

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

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

 B a s a nt  a l s o ha s  a  ba g c ont a i ni ng 3 r e d b a l l s  a nd 3 w hi t e  ba l l s . H e  s e l e c t s  t hr e e  ba l l s  a t  r a ndom , w i t hout  
r e pl a c e m e nt , f r om  hi s  ba g. T he  num be r  of  r e d ba l l s  s e l e c t e d by B a s a nt  i s  de not e d by Y.

 (b)  F i nd t he  pr oba bi l i t y ge ne r a t i ng f unc t i on G Y ( t)  of  Y.  [ 3]

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

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

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

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

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

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

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

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

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

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

 ............ ................................. .................................................................................................... ...........
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 T he  r a ndo m  va r i a bl e  Z i s  t he  t ot a l  num be r  of  r e d ba l l s  s e l e c t e d by A i s ha  a nd B a s a nt .

 (c)  F i nd t he  pr oba bi l i t y ge ne r a t i ng f unc t i on of  Z, e xpr e s s i ng your  a ns w e r  a s  a  pol ynom i a l .  [ 3]

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

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

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

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

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

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

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

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

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

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

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

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

 (d)  U s e  t he  pr oba bi l i t y ge ne r a t i ng f unc t i on of  Z t o f i nd E ( Z)  a nd V a r ( Z) .  [ 5]

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

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

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

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

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

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

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

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

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

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

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

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