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(b)


	The plane ( 1 contains the point B (3, 1, 0). Thus, two vectors parallel to plane ( 1 will be 
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A normal vector of ( 1 will be 
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Therefore, vector equation of plane ( 1 is 

r.
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So, Cartesian equation of plane ( 1 is 
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(c)

	Two vectors // to the plane ( 2 are 
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A normal vector of ( 2 is 
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(d)


	Consider the Cartesian equations of all the 3 planes.
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Form the augmented matrix 
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From GC, RREF is 
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Let 
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	Let 
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So, 
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Alternative solution to proving Pk+1 is true, assuming that Pk is true:
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(b)

(i)
	Let 
[image: image66.wmf]r

a

r

=

. Then since 
[image: image67.wmf]1

)

1

(

1

=

-

-

=

-

-

r

r

a

a

r

r

 (a constant), 
[image: image68.wmf]K

,

,

,

3

2

1

a

a

a

 is an AP. Using result in (a), we obtain 
[image: image69.wmf]6

)

2

1

)(

1

(

1

2

n

n

n

r

n

r

+

+

=

å

=

.

	2

(b)

(ii)
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Alternative method:
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(ii)
	Let 
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	Give a disadvantage of when it is not appropriate for each suggestions

Student

Possible Reasons
Benn

Not all students will come down for lunch during the specific time.

Alvin

It may not give a good representation of the tee shirt size that the students are wearing.

Reuben

Biased, some form of Quota Sampling.

Use stratified sampling based on female and male students as the sizes may vary greatly between the two groups.   Randomly select 
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(i)


	Note that selecting any two position in row A will determine the rectangle. 
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	(ii)


	Any two specific rows will give 10 possible rectangle.  Therefore the total possible rectangles is 
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	(iii)


	By selecting one position along row B and another position along column 3, an unique rectangle will be selected.
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	(iv)
	Possible sizes of squares

Number of Ways

2 x 2 

4 x 4 = 16

3 x 3

3 x 3 = 9

4 x 4

2 x 2 = 4

5 x 5

1x1= 1

Total = 30
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(i)


	Let X be the demand for SS t-shirt in a day. Then  X~Po(
[image: image153.wmf]15
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P(more than one XS size tee shirts being sold) = P(X > 1) = 1 ( P(X ( 1) = 0.00213

	(ii)


	Let S be the demand for SS t-shirt in a month.

Let L be the demand for XXL t-shirt in a month.
Required probability = 1  P(S≤3)P(L≤4) = 0.301

Alternatively, we may consider P(S>3 ( L >4) = P(S>3) + P(L >4) ( P(S>3) P(L >4)



	(iii)
	Let D be the number of XXL t-shirt sold in a month.

No. Sold (d) 

P(D=d)

0

P(L=0)=0.049787

1

P(L=1)=0.149361

2

P(L=2)=0. 224041

3

P(L=3)=0. 224041

4

P(L≥4)=0.35277

Therefore the most probable number is 4.

	(iv)
	From G.C. P(S≤4)= 0.947 and P(S≤5) = 0.9834.

Therefore the minimum number is 5.

	(v)
	Let T be the total number of SS and XXL t-shirts sold in half a year.

T~Po(30)

T~N(30,30) approx   as 30 > 10

To earn a profit of more than $200, the club must sell more than 40 tee shirts.

P(T > 40) ( P(T > 40.5) c.c.



= 0.0276

Alternative Solution :

Let T be the total number of XS and XXL t-shirts sold in half a year.

T ~ Po(30).   T~N(30,30) approx as 30 > 10

Let E be the profit from sales of t-shirt in half a year.

E = 5T. 

Therefore, E ~ N(5(30), 52(30)) approximately.

i.e. E ~ N(150,750) approximately.

Required probability = P (E > 200) 

                                ( P(T > 200.5) c.c.

                                  = 0.0326 



	[image: image174.wmf]z

10
(i)
	Required probability = (0.98)(0.01) = 0.0098
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(ii)
	Required probability =  P(diagnosed as addict) 
=  (0.02)(0.99)+ (0.98)(0.01) = 0.0296

	10

(iii)
	P(No addiction| diagnosed as addict)

= 
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(iv)
	Required probability 

=  P(No addiction| diagnosed as addict twice)
= 
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(i)
	Let A be the r.v. representing the number of students who prepared for their lessons out of 25. Then A~Bin(25, 0.92)

P(A ≥ 20) = 1  P(A <  20) = 0.988

	11

(ii)


	Let B be the r.v. representing the number of students who prepared for their lessons out of 50.

B~Bin(50, 0.92)


n = 50 is large, np = 46 > 5, nq = 4 < 5

Let C be the r.v. representing the number of students who did not prepared for their lessons out of 50. Then  C~Bin(50, 0.08)

                          C~Po(4) approx.


P(T ≤ 5) = 0.785

	12

(i)

(a)
	Taking 1700h as the reference point 0.

Let A be the arrival time of June. Then A~N(0, 302)

Let J be the time June stay in the library. Then J~N(40,152)

Let C be the time Cindy stay in the library. Then C~N(60,152)

P(A > 30) = 0.159

	(b)


	A + J ~N(40, 302 + 152)

P(A + J < 30) = 0.383

	12

(ii)
	P(J1 + J2 + J3 > 3C)

J1 + J2 + J3 3C ~ N(-60, 2700)

P(J1 + J2 + J3 3C > 0) = 0.124

	12

(iii)
	If both June and Cindy are in the library, they will not meet if 

Case 1:  June left before Cindy arrives or

Case 2:  June arrives after Cindy left

Probability Case 1 is (i)(b) which is 0.382797 

To calculate case 2:
P(A > C + 30)

A – C ~N(-60, 1125)

P(A – C > 30) = 0.0036452

Required probability = 0.3 + 0.7(0.382797+0.0036452)= 0.5705
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(i)
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	(ii)


	Ho: ( = 84

H1: ( < 84

As n is large, by CLT, under Ho 
[image: image160.wmf])
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p-value = 0.03643 

In order not to reject Ho, the maximum level of significance is 3.64%.

	(iii)


	The probability of rejecting null hypothesis wrongly is 0.05.

Let Y be the r.v. representing the number of cases out of n where the null hypothesis is rejected wrongly.

Y~B(n, 0.05)

P(Y ≥ 1) ≥ 0.99

(1 – P(Y = 0) ≥ 0.99  (   (0.95)n ( 0.01 ( 
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(iv)
	Let 
[image: image162.wmf]X

 be the mean marks of the sample of 50 students. By CLT, 
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(i)
	The regression line on x on t is 

x = 4.89181818t +66.724.

The scatter diagram of x against t, together with the regression line of x on t : 
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(ii)
	From G.C.

r = 0.964. 

	14

(iii)
	Use regression line of x on t as t is the independent variable.   The regression line on x on t is 

x = 4.89181818t +66.724

When x = 130, t = 12.9.

As it is extrapolation of results, the estimate value of t may not be accurate.
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(iv)
	Based on the product moment correlation coefficient and the trend of the data, there is a strong indication of linear relation and it is a downward trend based on -0.0178.

The upward trend of the oil price is steeper than the downward trend of the exchange rate.

The improved exchange will help to reduce the impact of the increase of oil price on Singapore.
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