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(b) 
Given GP. Common ratio = 
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	By Ratio Theorem,  
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A vector perpendicular to AB and AC =
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The vector equation of the line l is  r = 
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Conjecture: 
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Let 
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	(a)
Total area, A = 
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(b)
Total area of shaded regions = 
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= 0.74102

= 0.741 ( to 3 sf)
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	(i)


· Use the list of names as the sampling frame.

Determine the sampling interval: 1000/10 = 10.

· Randomly select the first person from the first 10

people on the list, then select every 10th person 

subsequently.
(ii)


Advantage:  


Easier to conduct as compared with other types of sampling
      OR

The selected elements are more evenly spread over the population
Disadvantage:

May get samples which are over-represented by any of the gender 

(eg. almost all are males or almost all are females).

(iii)
Use stratified sampling.

Select 80 males and 20 females to form the sample of

size 100 so that the sample is more representative of

the population.
The selection within each strata according to the

gender may be done by simple random sampling or

by systematic sampling using the available name list.
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	(i)
The number of ways the 4 friends can board the platform in pairs

= 
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No. of arrangements to distribute 4 distinct objects [take the 4 friends together as one object]

around a circle = 
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[image: image92.wmf]63!36

´=

 ways.

Alternative solution:

First let any 2 friends board the platform =>   
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The remaining 2 friends have to board the adjacent sector 

(say, in the clockwise direction) in 1 way.

The remaining 3 distinct individual takes up the 3 remaining sectors in 3! = 6 ways.

Thus total of 6 x 6 = 36 ways.

(ii)
Since all 5 sectors must be occupied before the

platform rotates, this implies there are 2 cases to

consider:

Case 1:   The remaining sector is occupied by exactly  

               2 individuals and the remaining individual  

               have to join one of the 4 friends.

No. of ways = 
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Case 2:   The remaining sector is occupied by exactly 

               1 individual and the remaining 2 individuals   

               have to split up and each join one of the 4 

               friends.

No. of ways = 
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Hence, total no. of arrangements = 288 + 864 = 1152
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	(a) Invalid 
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 correlation between 2 variables does not imply cause and effect relationship

(b)
(i)
Since r = 0.987 is very close to +1, it suggests that there is a positive linear correlation between width of forefinger of a person’s master hand and his speed of typing, i.e. the wider the width of forefinger, the faster the speed.
(ii)      

Equation of the least square regression line of y on x
 y = ( 87.487 + 107.821 x = ( 87.5 + 108 x (3 s.f.)     

Equation of the least square regression line of x on y
 x = 0.84593 + 0.0088229y = 0.850 + 0.00882y (3 s.f.)
(iii)      

When y = 100, x = 0.84593 + 0.0088229(100) = 1.73 (2 d.p)

Since r = 0.987 , which is very close to 1 and y = 100 is between the range of 30 to 134 given, it is a reliable result.

(iv) No change in r as r is not affected by linear transformation of variables.
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Let event A be “ aged 70 years or over”


Let event B be “ measurable hearing defect” 


Given P(A) = 0.16, P(B) = 0.18, P(B/A) = 0.65.

(a)
P(A ( B) = P( B/A ) P( A) 

    = 0.65 x 0.16

    = 0.104






(b)
P(A’ ( B) = P(B) – P( A ( B)






      = 0.18 – 0.104



      = 0.076






(c)
P(A ( B) = P(A) + P(B) –P(A ( B)






    = 0.16 +0.18 – 0.104



    = 0.236






(d )
P( A / B’ ) = 
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	Let X and Y be the weights of girls and boys respectively.
X~ N(44, 52),

Y ~ N(50, 42)

(i)
Let the weight exceeded by 10% of the boys be w.


P(Y > w) = 0.1


· P(Y < w) = 0.9


· W = 55.126 ( 55.1 kg (3 s.f.)


(ii)
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             = 0.623 (3 s.f.)

(iv)
Let M be the average weight of 2 randomly chosen girls and 8 randomly chosen boys. 



i.e. M 
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P(M < 50) = 0.816

NB allow correct alternative based on


[image: image105.wmf](

)

12128

...500

PXXYYY

+++++<

 where 
[image: image106.wmf](

)

12128

...~488,178

XXYYYN

+++++




	11
	(i)
Let X be the no. of domestic flight delays out of 10.


X ~B(10 , 0.05)








P( X < 2) = P( X = 0) +P( X = 1 ) 







    = 0.91386



    = 0.914







(ii)
Let Y be the no. of domestic flight delays out of 60.


Y ~B(60 , 0.05)


But np = 3 (< 5), Y can be approximated by Po(3)



P(are at least 56 domestic flights arrive on time)

= P( Y ( 4)








= 0.81526

= 0.815








(iii)
Let W be the no. of international flight delays in 30 days.


W~ Po( 15)



But λ = 15 > 10,  W ~ N ( 15, 15) approximately.


P( W > 16 ) c.c ( P (W > 16.5)



              = 0.349 





(iv)
Let M be the mean number of international flight delays per  

            day in a period of  60 days.


Since n = 60 is large, by Central Limit Thm,


M ~ N( 
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P( M < 0.7) = 0.98577



        = 0.986
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X: weight loss of each woman who had gone through one-month slimming programme
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 n = 60, by Central Limit Theorem, 
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Since 0.0839 > 0.05, we do not reject 
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 and conclude that there is insufficient evidence at 5% level of significance, that the outlet’s claim is not valid. 

Assume X, the weight loss of each woman who had gone through one-month slimming programme at the particular outlet of the beauty chain to follow a normal distribution. 
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