cTonA Gom

B be two events. Suppose that P(4)=08 , P(B]4)=045 and P(B|
' 4)=06

L A and
where A ls the complem

entary eventof A . Find
(a) P(B) ,
® P4]B),

) P(AUB).

—

(5 marks)




Answers written in the margins will not be marked.

m wants to study the proportion p of house

%

riease stick the barcode label here.

e ample of 64 households and finds that g holds who keep pets. He conducts a survey

o pproximate A9 ;
is (0‘0915,0.3085) . ¢ % confidence interval for p

(i) the sample proportion of households who keep pets,

@ 8-

Using the sample proportion obtained in (a)(i), find the least number of h tha
. ) h
probability of at least 1 of these households who keeps pets is greaterotha:u;;g;ds. puh e

(6 marks)

Answers written in the margins will not be marked.
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i f the marb
batch of marbles. The diameters o!
A factory manufactures a

les follow » mormal e

normal disn'ibuﬁ(m
ed as oversizeq if itg

of 9mm and a standard deviation of 0.125 mm . Am
with a mean
diameter is more than 9.16 mm .

arble is classify

ind the probability that a randomly selected marble from the batch is oversized,
(a) Find

i f the marbles are measured ope by one.
® T dmtliln?t:e‘:mmbcr of measurements taken when the first
represen

W PX<3),
@) EWX).

Let X be the rang

oversized marble is f,

Om varighje
und. Fing

(6 marks)

lead
i ill not ha mar

i in the margins w.
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Please stick the barcode label here.

are Consmts:

y -2 2

=y | P | 02

0.5

@ Provethat Ver(Y) =0.25m? +2

@ 1f V@Y -D=8EQY-1), find m .

e ablo below shows the probability distribution of g discrete random variable ¥ , where ;
’ m an p

(7 marks)




==z s sus WL DOt be marked,

y 12x - 48
tinuous function such that f'(x) = *\
S.  Let f(x) bea continuo (x) (3x’-24x+49)’ f(n‘allrealm.um,,,Is %

@ If £(x) attains its minimum value st x=a | find g .
(b)  Itis given that the extreme value of f(x) is 5. Find
0 f(x),
(ii) i’i‘;“") 8

(6 Tarky)

Answers written in the margins will not be marked,




m‘

L,tk

and €* +€* inascendin
® Exp g powers of x as far ag th
Ctermin x

2
fficient of x and th g '
) If the coe the coeffici 2 .
® o oqual, find. k . entof x* in the expansion of (A=3x)P (ke 4 25
e** -1)

(6 marks)
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mm C: y=x*Vh-x , where 0<x<m
' tis '
glVe

dy
Y _30 when x=4.
that ix .

(8 Prove that h=20 .
() Find the maximum point(s) of C.
Write down the equation(s) of the horizontal tangent(s) to C

©
(7 marks)
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ers wri -
tten in the margins will
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d
(®) By considering % (*Inx) | fing Imxu.\
In x

®) Find | 224,
x

(©)  Let C bethe ourve yam";l)

» Where
the region boundeq by C and m: x-axis x>0, Expross, in term,q of ¢,
. ’ J al'ea Qf

e —




Answers written in the margins will not be marked.

9.

SECTION B (50 marks)

A fruit wholesaler, John, grades a batch of apples according to their weights. The following table shoy,

the classification of the apples, where @ is a constant.

Weight of an apple (# g)

W<a

a<W 5260

W > 260

Classification

small

medium

large

The weights of the apples follow a normal distribution with 8 mean of u
of 16g . It is known that 10.56% and 73.57%
Every 8 of the apples are packed in a box. A box of apples is regarded as regular if there are

atleast 6 medium apples in

(@ Find 4 and 4,

the box.

(b)  Find the probability that a randomly chosen box of apples is regular.

(c) John randomly chooses 3 boxes of apples.

(i)  Find the probability that these 3 boxes of app

medium apples and 3 small apples.

~(i)  Given that these 3 boxes of apples are regular,
totally 21 medium apples and 3 small apples.

(iii) ~ Given that there are totally 21 medium apples and 3 small ap

les are regular and there are totally 7,

apples, find the probability that these 3 boxes of apples are regular,

g and a standard deviatioy
of the apples are /arge and medium resPeCtiVely

find the probability that there are

ples in these 3 boxeg of

=

@3 Marks)
(2 mark)

(7 marks)

Answers written in the margins will not be marked.
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()

of its staff monthly. mpaﬁmm
= M“%ngkmﬁlmmzwmﬂmm%%
» "‘"’I;’ ;good 'mmofmdwnammno“:.’&::

$3000

$ jon II
Total mumber of lateness in these four months Fewer than 5 m
—e

Whichomofﬁcabovekaﬁmd’me Exphain your answey.

mcompanyalsorecordsﬂtmmbmofaiymoﬁsszﬁmumx mm“%
thay

leavesofAlbmmanwnﬂlfoﬂowsaPoisnondisumwihamof A.his
whethaAlbmishtemdwhed:ahcmaiyzcilﬂepmdﬂem

()  Express,interms of ¢ and A, the probability that Abert s ke for 2 times and goq,

not leave early in a certain month.

(i) Given that the sum of fhe number of lateness and the number of early leaves of Albe ;
certain month is 2, the probebility that Albert is Late for 2 mu“m;

early in that month is 0.36. Find 4 .

(6 mariy

assumeg

(5 marky)

Answers written in the marzina will not be marke?.
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In a research, the rate of change of the distance (in cm/s ) travelled by a particle is given by o
A(f) =60(1+10r)e™

where ¢ is the number of seconds elapsed since the start of the research. Let Dem be the distancg
travelled by the particle from £=0.1 to r=0.5 . Denote the estimate of D by using the trapezojgy
rule with 4 sub-intervals by D, |

@ () Find D .

(i) Is Dy anover-estimate or an under-estimate? Explain your answer.

(6 marks)
(®)  In order to estimate D , a researcher, Mary, models the rate of change of the distance travelleq
by the particle by
B(f) = 50(1+10¢) ,
1+2¢

where ¢ is the number of seconds elapsed since the start of the research, Let D,cm be the
distance travelled by the particle from ¢=0.1 to #=0.5 under this model.

() Find D, .
(i) Mary claims that in order to estimate D , D, is more accurate than D; . Do you

i er.
agree? Explain your answ —




ot be marked,

Answers written in the margins wil] n

12. In an experiment, the number of certain bacteria in a room under controljeq Conditiopg 1
temperature O (in °C) in the room can be modelled by the following linear functiop o r°°°rded N
L
O=Inr+(sln3)y ,

where r and s are constants and t(0<r<20) js thenumberofhours

experiment. It is given that the slope and the § tercept on the vertic
function of ¢ are -0.1In9 and In9 respectively.

elapsed since ¢,

. €S

al axis Ofthe g]-aph oftt:;:ofthe
Cap

(@ Find » and s .

(2 mgy
(b)  Itis given that .

. (120-3x
Q—lﬂ( N J:

where N is the number in millions of bacteria,

40

()  Prove that N=3Hw+l :

(i) Isit possible that there are 4
iij) Find — apg &4 3
(iii)  Fin, 5 an

. dN : .
(iv)  Describe how o5 vares during the experiment. Explain your answer,

(11 marks)

2. — 3 .
Answers writtan in tha smaeie. 11






