Sir Ellis Kadoorie Secondary School (Shatin)

Yearly Examination 2002 / 2003

Mathematics & Statistics
Marking Scheme

Section A

1)
(a)
mean = 
[image: image1.wmf]22

1342

 = 61              
…..(1m)


(b)
Since there are 2 modes in the remaining data, one of the deleted mark must be 54.   
…..(1m)



Since the mean remain unchanged, the other deleted mark 



= 1342 – 61 x 20 – 54 = 68        
…..(1m)


(c)
P(The marks of the 2 students both greater than 65)



= 
[image: image2.wmf]38
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=0.078947368




≒0.0789 (correct to 4 d.p.)
…..(1 m)
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2)
(a)
The number of ways to arrange the balls = 
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= 2520.
…..(1m)


(b)
The number of ways to arrange the ball with the two red balls placed next to each other



=
[image: image4.wmf]5
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= 504
…..(0.5m)



P(The two red balls placed next to each other) = 
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…..(0.5m)



= 0.2
…..(1m)
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= 0.494125 


≒0.4941 (correct to 4 d.p.)
…..(1 m)
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       < 0   for 1 ( x ( 2
…..(0.5m)


Hence the result obtained by using the trapezoidal rule is underestimated.
…..(0.5m)


4)
(a)
P(2 red balls and 3 blue balls are drawn from the box)



= 
[image: image10.wmf]5
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= 0.238095238 ≒ 0.2381
…..(1 m)


(b)
P(a blue ball will be drawn out from the bag)



= 0.4
…..(1 m)


(c)
P(2 red balls and 3 blue balls are drawn from the box | a blue ball is drawn out from the bag)



  P(2 red balls and 3 blue balls are drawn from the box and a blue ball is drawn out from the bag)



                        P(a blue ball is drawn out from the bag)




…..(1 m)



= 
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≒0.3571 (correct to 4 d.p.)  (0.3572 is also acceptable)
…..(1 m)

5)
(a)
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 for some constant K
…..(1 m)



When t = 0, Q = 100  
∴ K = 100
…..(1 m)



When t = 7, Q = 82.04
∴ 
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(b)
Let the time required be T days. We have
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Hence 
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6)

[image: image20.wmf].....

24

6

2

1

2

4

3

2

+

+

+

+

+

=

x

a

x

x

a

x

a

x

a

e

x

a


…..(1 m)



[image: image21.wmf](

)

....

32

16

8

4

2

1

2

1

2

1

2

2

1

1

+

+

-

+

-

=

÷

÷

ø

ö

ç

ç

è

æ

+

=

+

-

-

x

x

x

x

x

x

x


…..(1 m)




[image: image22.wmf]...

48

24

16

16

32

1

12

8

8

16

1

4

4

8

1

4

1

2

2

1

)

(

2

4

3

2

3

2

2

+

÷

÷

ø

ö

ç

ç

è

æ

+

-

+

-

+

÷

÷

ø

ö

ç

ç

è

æ

+

-

+

-

+

÷

÷

ø

ö

ç

ç

è

æ

+

-

+

÷

ø

ö

ç

è

æ

-

+

=

x

a

a

a

a

x

x

a

a

a

x

a

a

x

a

x

f




…..(4 x 0.5 m = 2 m)


By comparing coefficients, we have


a = 1


b = 8


c = 48


d = 96
…..(@ 0.5m = 2 m)


7)
(a)

[image: image23.wmf]2

2

2

ln

1

1

ln

x

x

x

x

x

dx

dy

-

=

+

-

=


…..(1 m + 1 m)


(b)
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…..(1 m)
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  where c is a constant
…..(1 m + 1 m + 1 m)

Section B

8)
(a)
Sample mean of the observed data = 
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(b)
(i)
Let the researcher B use λ be his mean.




Under his model, P(Number of car accident = 0) = 
[image: image28.wmf]l
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(ii)
b = 40 x P(Number of car accident = 2)




 = 
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…..(0.5 m + 0.5 m)


(c)
Under researcher A’s model:



Expected number of cases in which the number of car involves ( 4 



= 40 – 13.65 – 14.68 – 7.89 – 2.83 = 0.95
…..(1 m)



Sum of errors = 0.65 + 0.32 + 0.11 + 1.17 + 0.95 = 3.2
…..(1 m)



Under researcher B’s model:



Expected number of cases in which the number of car involves ( 4 



= 40 – 13.05 – 14.62 – 8.19 – 3.06 = 1.08
…..(1 m)



Sum of errors = 0.05 + 0.38 + 0.19 + 0.94 + 1.08 = 2.64
…..(1 m)



So researcher B’s model is better.
……(1 m)


(d)
(i)
The required probability = P(one accident involves a bus | X = 3) P(X=3)
…..(1 m)




= 
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= 0.032236633 
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(ii)
The required probability = P(X=3 and only the third car accident involves a bus)




= 
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(iii)
P(X = 3 and the third car accident involves a bus | X = 3 and one of which involves a bus)
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(9)
(a)
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(b)
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Hence I would be over-estimated if the trapezoidal rule is used.
…..(1 m)


(c)
I + J = 
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(d)
(i)
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…..(2 m)



J0 = 
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(ii)






…..(2 m – 0.5m for each incorrect point)



Since the graph is open upwards, J0 is an over-estimate of J.
…..(1 m)



(iii)
Increase the number of sub-intervals.
…..(1 m)



(iv)
Since J0 is an over-estimate of J and I = 3 - J, I0 will be an under-estimate of I.
…..(1 m)

10)
(a)
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(b)

[image: image49.wmf]Û
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…..(1 m)



y(0) = 0  and  y’’(0) = 2 > 0



y(-2) = -4  and   y’’(-2) = -2 < 0



Hence y has a local maximum at (-2, -4) and a local minimum point at (0, 0).
…..(2 m)


(c)
 (i)
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Hence 
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…..(0.5m)



(ii)
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(iii)
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…..(1 m + 0.5m)


(d)
There are two asymptotes for y:



x = -1   and   y = x – 1
…..(1 m + 1 m)


(e)
maximum and minimum points
…..(1 m)



2 asymptotes
…..(1 m)



shape of y
…..(1 m)

11)
Let EA and EB be the lifetimes of brand A and brand B light bulbs respectively.


(a)
P(EA < 8200) = 0.0808 
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…..(0.5 m)
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P(EB < 8200) = 0.1587 
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a1 = 0.3811,  a2 = 0.0548
…..(1 m)



b1 = 0.2109,  b2 = 0.2608,  b3 = 0.2109
…..(1 m)


(b)
The mean of the lifetimes of the 2 brand only differ a little but the standard deviation of the lifetimes of brand B light bulbs is significantly smaller than that of brand A. I shall choose brand B because the lifetime of its light bulbs are more reliable.



or



I shall choose brand B because there will be a bigger chance of getting a long life light bulb.



or



I shall choose brand B because the mean lifetime is larger.
…..(1 m)


(c)
(i)
Let Lx, Ly and Lz be the lifetimes of lamps x, y and z respectively.



(I)
The required probability = P(Lx > 8200) x P(Ly > 8200 or Lz > 8200)
…..(1 m)




=[1 – P(EA < 8200)]{1 – [P(EA < 8200)]2}
…..(1 m)
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Also
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(II)
The required probability
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= 0.7865
…..(1 m)



(ii)
Since a brand A light bulb is less likely than a brand B light bulb to have a lifetime less than 8200 hours, and lamp x is the most critical lamp for the lighting system to work. Hence Lamp x should be a brand A light bulb, and thus I will put the brand B light bulb as lamp y or z.





…..(1 m for answer & 1 m for reason)

12)
Let N be the number of complaints received on a given day and X be the number of complaints involving the standard of the hotel.


(a)
P(complaint involves the manner of tourist leader and cannot be resolved) 



= 0.3 x 0.7 = 0.2100
…..(1 m)



P(complaint cannot be resolved) 



= 0.4 x 0.4 + 0.3 x 0.7 + 0.25 x 0.2 + 0.05 x 0.5 = 0.4450
…..(1 m)




P(complaint cannot be resolved | it involves the manner of tourist leader)
…..(1 m)




=
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(b)
(i)
P(N = 6) = 
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…..(1m + 1 m)



(ii)
P(N = 6 and X = 2) = 
[image: image71.wmf](
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= 0.007558533 ≒ 0.0076
…..(1 m)


(c)
n must be greater than or equal to 8   or   P(N = n and X = 8) = 0 for n < 8
…..(1 m)



P(N = n and X = 8) = 
[image: image72.wmf](
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(d)
(i)
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=
[image: image74.wmf]x

e

x

8


…..(1 m)



(ii)
P(X = 8) = 
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       = 
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       = 
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       = 
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       = 
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Hence N attains its minimum when 
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The number of fish decreased to the minimum in about 43 days after the spread of the disease.
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The increase in the mean weight of fish in the first 10 days is 0.0929 kg.
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It takes 49 days for the mean weight of the fish to increase 0.5 kg from the Recovery Day.
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