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Maths Only? M1 or M2?
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. Astaff of a school studies the school sick room utilization. The number of visits to the sick room per day on 100
randomly selected school days are recorded as follows:

[Numberof visitsperday | 0 [ 1 [ 2 [ 3 [ 4 [ 5 [ 6 [ 7]
[Frequency 6 [ 12 [ 18 [ 2t [ [ 1217 [ 4]

(a) Find an unbiased estimate of the mean number of visits per day.
(1 mark)

(b) (i) Find the sample proportion of school days with less than 4 visits per day.

(ii) Construct an approximate 95% confidence interval for the proportion of school days with less than 4
visits per day.
(3 marks)

(c) Suppose the number of visits per day follows a Poisson distribution with mean A . Assume that the unbiased
estimate obtained in (a} is used for A . The sick room is said to be crowded on a particular day if there are
more than 3 visits on that day.

(i)  Find the probability that the sick room is crowded on a particular day.
(ii) In a certain week of 5 school days, given that the sick room is crowded on at least

2 days, find the probability that the sick room is crowded on alternate days in the week.
(6 marks)

x Figure 2

Let OA=i, OB=j and OC=i+j+k (see Figure2). Let M and N be points on the straight lines AB and
OC respectively such that AM :MB=a:(1-a) and ON:NC=b:(1-b), where O<a<l and O<b<l.
Suppose that MN is perpendicular to both AB and OC.

(a) (i) Showthat MN =(a+b—1ji+(b—a)j+bk .
(ii) Find the values of a and & .
(iii) Find the shortest distance between the straight lines AB and OC.
(8 marks)
() () Pind ABxAC .
(i) Let G be the projection of O onthe plane ABC, find the coordinates of the intersecting point of the two

straight lines OG and MN .
(5 marks)




13. Ina supermarket, there are two cashier counters: a regular counter and an express counter. It is known that 88% of
customers pay at the regular counter. It is found that the waiting time for a customer to pay at the regular counter
follows the normal distribution with mean 6.6 minutes and standard deviation 1.2 minutes.

(a) Find the probability that the waiting time for a customer to pay at the regular counter is more than 6 minutes.
(2 marks)

(b) Suppose 12 customers who pay at the regular counter are randomly selected. Assume that their waiting times
are independent.

(i) Find the probability that there are more than 10 of the 12 customers each having a waiting time of more
than 6 minutes.

(ify Find the probability that the average waiting time of the 12 customers is more than 6 minutes.
(5 marks)

{c) It is found that the waiting time for a customer to pay at the express counter follows the normal distribution
withmean & minutes and standard deviation 0.8 minutes. It is known that exactly 21.19% of the customers
at the regular counter wait less than &k minutes, while exactly 3.59% of the customers at the express counter
wait more than & minutes.

(i) Find k and u .

(ii} Two customers are randomly selected. Assume that their waiting times are independent. Given that both
of them wait more than # minutes to pay, find the probability that exactly one of them pays at the
regular counter.

(8 marks)

13. (a) Let f(x) beanodd function for —p <x< p , where p is a positive constant.

2p
Prove that _‘. f{x—p)dx=0.
0

2p
Hence evaluate _[ [f(x—p)+q]dx , where 4 isa constant.
0

M2 -

) _ 1+\6la.n,\:

(4 marks)

(b) Prove that ;\
\

(2 marks)

F:3
{c) Using (a) and (b), or otherwise, evaluate J' 3 In{l+ \E tanxjdx .
0

(4 marks)
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2014DSE
A

[ ) iﬂ%ﬁ :Pl:[j LIQ Total grade points  No of Candidates Total grade points ~ No of Candidates
ELE2FZ 34 35 900 >34 200

o #2014
DSE Best 5 31-33 727 > 31 927
subjects (B )
e 28 - 30 1461 > 28 2388
3322) 25-27 2673 > 25 5061

o 19-2153 7t
2T 5 I 22-24 5064 > 22 10125
B AKRE 19-21 = 7963 > 19 18088

16-18 7209 > 16 25297



2015DSE
e

. {E'E:H%% ji:jljj LIQ Total grade points No of Candidates Total grade points No of Candidates
A1 E2/T%% 34-35 194 >34 194
o #/E2015DSE | 31 .33 723 > 3] 917
Best 5 subjects
(EHETh s 28 - 30 1322 > 28 2239
1#3322) 2527 2749 > 25 4988
o 19-2157 7 H14y
B 22 - 24 5056 > 22 10044
2T NHERE
AREE 19-21 8640 >19 18684
16 - 18 10691 > 16 29375
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Best 5(3322) DSE2014  DSE2015
> 22 10125 10044
>19 18088 18684
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How to make a difference?
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BIRBEENERAEER
EAANBER 1 04C + 2X (ORHZAOBIE +MRIEEBRE) » =
®4C + 1X + M1/M2 (ARIZOELE + —RERERIE + 2T HMETT)
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B4y 4 4 5 3 6 5 5 6

o H1IEE{IH+Best 2X
= 4+4+5+3+6+5 = 2777

o TIHrEIIH+ Best X +M1/M2
= 4+4+5+3+6+6 = 284

o i+ Best 4 = 4+5+6+5+5+6= 3147
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