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SECTION A (50 marks)

L.

The table below shows the probability distribution of a discrete random variable X, where a and b are
constants such that 6 <b<15.

x 0 3 6 b 8 15
P(X =x) 0.3 ag 9 0.1 0.2 0.2
—_— ]

It is given that Var(5X)=739 . C
D

(@ Find @ and b.
(b) Let C bethe eventthat 0 <X <7 .
(i) Let D be the eventthat 4 <X <15. Are C and D independent? Explain your answer.

(ii) Let E beanevent suchthat P(E)#0 . If C and E are mutually exclusive, write down the

greatest possible value of P(E) .
(7 marks)

3 0.3tat+o0.1+0.24+0.2=1

a-=10.2

Ecx) =0+ 3(0.2)+6€0-1)+ b(0.2)+15(0.2)

=0.2bt4.2

Var(x) = 9(0.2)+36(0.1)+b*(0.2)+225(p.7) - (o.zb+4.z)‘

S0.9b>+50.4-(0.09b'+/.68b+17.64)

=0.16b* ~1.68b+32.76

Var(hx)=T739

25¢0.16b>-1.68b+32.76)=139
0.16b*-1.68b+ 3.2 ¢

b= 8 or 2.5 rej

ci) PCC)= b.2+0.1=0.3

PCD)= 0.1+0.2+40.2 = 0.5
pccnD)=o.|
PC) xPCD)=0b.3x0.5 = 0./5

# Pccno)

. No. Theq are nhot.

Answers written in the margins will not be marked.
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ii) . Pccne)=0

.. The qreatest possible value of P(E)= 0.}
J 1

Answers written in the margins will not be marked.
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2. In an orchestra, % of the members wear glasses. Among the male members, —;l of them wear glasses. The

probability that a randomly selected member is a female not wearing glasses is —217’— .

(a)  Given that a randomly selected member does not wear glasses, find the probability that the member is
a female.

(b)  Find the probability that a randomly selected member is a female wearing glasses.
3 (6 marks)

— __20 -
a)Req. prob = —2— = 025

o |
=)
—
5

b) tgt ¥ be tbc vab oF -Female
| (Y)( = 5(0 25)

—&
X* 3
_&
The prob. of -Fm -3
H T J
J2 _3
.. Req oprob. = 3 % (I
T - 17
T~ 3
-’

Answers written in the margins will not be marked.
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When a coin is tossed, the probability of getting a-tail is p , where 0 <p <1 . When the coin is
tossed 20 times, the ratio of the probability of getting 1 tail to the probability of getting 3 tailsis 49:57.

(@ Find p.
(b) The coin is tossed k times. Find the least value of % so that the probability of getting at least 1 tail
is greater than 0.85 .
(6 marks)

3 Crwp)a-p)? 49

Czso(P)BC’_P)D.- 5]

20 (P)(I-P)" _ 49

n40p3-p)n 5]

a-p)y* -
B < 4

48p ™+ 2p ~|

"

0
F:—i oy -1 Crei.)
3 6 )

b) -ckedrcg) v e85

(‘81)'(< 0.15

k >14.2073

- . least vajue of k = |5

Answers written in the margins will not be marked.
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4. The weekly revision time of each student in a school follows a normal distribution with a mean of ;Ql_(;urs.
A random sample of 81 students is drawn from the school. The mean and the standard deviation o tﬁe/

weekly revision time of these students are 13 hours and 1.75 hours respectively.

(2)
(b)

3)

The width of a #% confidence interval for # is 0.7 . Find 5.

It is given that there are 36 boys in the sample, and the mean and the standard deviation of the weekly
revision time of these boys are 12.5 hours and 2 hours respectively. Find the standard deviation of

the weekly revision time of the girls in the sample.

n
[Hint: The sample standard deviation is ! [Z x,.2 - nEZJ ]
n-1

i=1

.75

(6 marks)

9.2z :ﬁ?’:o,j
=18

A Z0.969) x2>J00 = 92.82

b)

let x be the mean of giyls
3pC12.5) +(81-36)(x) = 81((3)

"

945 ¥ bo}

i

X 13.4

...Mean of givls = 3.4 hours

Answers written in the margins will not be marked.
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5. Let n be a positive number.

2 . .
(a) Expand — inascending powers of x as far as the term in x*
e

(b)  Consider the expansion of (1+4x)" +inx , where m is a positive integer. The coefficients of x
e

and x? in the expansion are 24 and 980 respectively. Find the coefficient of x* in the expansion.

(7 marks)
2 .
™ :
=27
N’x* hn3x3
= -bh -
2 Cl-hx+ = G, +..)
T 2-~2nx+h'x’- D—f— +...
2
b) (l+4x)”’+2"”"(m . — : 5
mCm- N mcm-=1)tm- 3
{1+ 4xm+ p—ex)+ BRI T 1] + T
= [+4xmt 8xX'm(m-1) + 3T2x3m(m—y)(m~2)-+ 2~ %nx+hixt—
EE ;
> 32 3
= 34 (4m-2n)x+(8mm-N+n*) x*+ ( 2= mm=-1)(m=2)~ ,hs_)x3
+ ...
[ 4m-2h=2<f - )

l Em(m=-1)+h*= 980 —

t)y: hz=2m-12 - »

Em(m-1)+(2m-12)*= 980

[2m*-66m -836= 0

- i :
mz1t] or 3 (reJ.)
hz 2C11)-12 = (o
2 1o
.. coefficient of x*>= 3 CrC=1)(1-2) = =3

~ 3o68o
2

o

Answers written in the margins will not be marked.
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6. (@ Let e =(x?+x+e)*.

@) Express u in thé form of p(x)ln(q(x)) , where p(x) and q(x) are polynomials.

(ii)  Express %e" in terms of x .

(b)  The equation of the curve I” is y=(x? +x-+e)>*"

the y-axis by H . Find the equation of the tangentto /7~ at H.

ai) ,e“=(x‘+x+e)u”

. Denote the point of intersection of 7~ ‘and

(7 marks)

Inu=C2x+1)|n(x*x+e)

j——xe“ = Q%((x‘+x+.c>.)l’“"

Ny IXET N (2x+1)"
= (X*x , (2x+1)
C te) [Zlnpg Txte) t S Esoy
o+
b) y=(otote)
U= 2
J
L. (0, e)

1 7 (0_,,,)1

‘ !
: S!o})e of Tam\:}u?n‘ﬁ = (oto+te) [2|h(€)+(o+0+€)

.......... +
(2 e,

F‘?qn_""iﬂh o-f tangent

y=e = (26 + 1)x

y =(2x+1)x +2

Answers written in the margins will not be marked.
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7. A computer programme adjusts the length and the breadth of a rectangular digital picture, such that the length

of its diagonal remains constant while its breadth decreases at the constant rate of 0.5cms™' . Initially, the
length and the breadth of the picture are 20 cm and 15 cm respectively. Denote the breadth of the picture

by x cm . Find the rate of change of the area of the picture when x=7 .

et B be the ovea.

(4 marks)

......... A= ()(x+5)
= 2x* bx
:% =-0.65 ems™!
dP

Jx S4x+t5

dy — dx dy
=@x+5)(~ 1)
:-2x—£
2
Jdn (- b
dle-’— = "2
yoot 33 -1
TCMS

Answers written in the margins will not be marked.
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05 —x?
8. (a)  Using the Standard Normal Distribution Table on page 24, evaluate J. e ? dx .
0

(b)  Consider the curve C: y=(2x—1)e 2 , where x > 0. Using the result of (a), find the area of the

region bounded by C, the x-axis and the y-axis.
, (7 marks)

0.5 _x* ,
Q) 5 £ *dx = 0.1915

o
©

X
b) (0x-1)e ~ =0

X = Y

- . % = Tntevcept =;_f’-5

Prea
(0 o x*
= (2x-1)e > dx Let u=-
[+]
0. - °.b =X dy
:{5,2x£ > - L *dx d‘q""
o.. . : LA g X i
/ d)( dx:-;'du

015
:}.. -2e" dy-0.1915

v

=2 [g4]a —01915
= =202 "™-1) - 01915
= [ 8085 -0¢ "

h

0.04356 59 units

Answers written in the margins will not be marked.

2024-DSE-MATH-EP(M1)-10 10

Answers written in the margins will not be marked.




"PayIew 3q JOU [[1M SUISIBWI AU} UI USPLIM SIOMSUY

"POIEW 2Q 10U [[IM SUISIEW OU} Ul USHILIM SIOMSUY

Answers written in the margins will not be marked.

| Go on to the next page>

11

2024-DSE-MATH-EP(M1)-11



Answers written in the margins will not be marked.

SECTION B (50 marks)

9. The weight of each pumpkin in a large market follows a normal distribution with a mean of
standard deviation of o @ It is given that 30.85% of the pumpkins in the market each wei
than 5.7 kg while 78.88% of the pumpkins each weighs between (x— 1.5) kg and (u+1.5) kg.

3.6

6l

gg?nd a
more

(3 marks)

(2 marks)

(@) Find x and o.
(b)  Suppose that 16 pumpkins are randomly chosen in the market. Find the probability that the
mean weight of these pumpkins does not exceed 5.4 kg.
{¢)  The following table shows the grades and the prices of the pumpkins in the market.
Weight of a pumpkin (¥ kg) W<3.6 3.6<W<5.7 W>5.1
Grade. C B A
Price ($) 50 80 100
0 1S\ 0.8 0.5085

Suppose that 8 pumpkins are randomly chosen in the market and these pumpkins are put into a trolley.

@) Find the expected price of the pumpkins in the trolley.
(i)  Find the probability that there are at least 5 grade B pumpkins and at least 1 grade A pumpkin
in the trolley. |
5] 5 (6 marks)
|
| ¢ :
o \
% T
-1.5- - _ .
o p Tt <z ) = 18887,
' i -1.6 /.5 -
pC F ¢z TF) = °188E
' L5y = 12
(=2) ! ”5
0= .2

=
I
&

Answers written in the margins will not be marked.
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L.4-~5-1 0.3
by PCZ & 13 ) = PC2g F3)

JTe

= pcz<t)
=0.3413%
3.6-5.1 ,
Gy P2 T T ) = pcz&-1.25)
=o.5-0.3944 |
< o0./050G

.Ex@ected price = (8 x 0,]056 % 50)"' (8 x'(]:~o.}056—0-3085)><8°)

+ (& x0.3086x00)

= 464,016

i) Req . prob. = Cs (0.6859)° C(0.1056)" (0. 3085) +

Co.(0.5859)°C ; (0.J056)(0.3085) +

C7.(0.5859)" -C,(0.3085) +

3
Cg (0.5859)°- C 5 (0.3085)" (0.1056)+

C% (0.5859)°- C5(0.3085)°

= b‘.él}ol’)

Answers written in the margins will not be marked.
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10. A courier delivers goods every day. The number of delays in delivery on(a day)'ollows a Poisson distribution
with a mean of 1.6 . A day is regarded as smooth if there are fewer than elays on that day.
c 3 2
(a) Find the probability that a certain day is smooth. (2 marks)

(b)  Find the probability that all the 7 days in a certain week are smooth. (2 marks)

(¢)  Given that all the 7 days in a certain week are smooth, find the probability that there are
exactly 10 delays in that @ . (4 marks)

(d)  Given that there are no delays in at least 2 days in a certain week, find the probabﬂity that
all the 7 days in that week are smooth. (4 marks)

e, l6°, le' | 16?
Q) Recf prob =.€'G( ot 7T t5T)
07834 p
b Req. prob_= (0:783%)"

= 0.18/0 B

:(£""1~”.2'° ) - 0.18/0 o

Q) Reql. onla.

d_) P\_’Ob.o'F ho detan _T— C ’ are) c{e\mu}

= g6 ' o

.M_MQuﬂa_._af,__tlo___d.e.‘xasjb_ln_,ai__lﬁﬂb_t_mlg__ a (j 5
=] - Clee" ) (-~ Cl o) (-0
=0.4285 i

R(’a' Pro‘g. =

Answers written in the margins will not be marked.
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11.  The accumulative rainfall of city M on a certain day increases at a rate of P@ ger hour/ It is given that
P=a(-t% +10t +8)e?

where @ and b are constants, and ¢ (0 <¢<4) is the number of hours elapsed since 7 am on that day. Itis
P

—t“+10t+8
the point (3,—0.1) and the intercept on the horizontal axis is 2.5 .

found that ln[ j is a linear function of ¢, and the graph of this linear function passes through

(a)  Express ln[ 3 P J as a linear function of 7. {1 mark)
—t“ +10r+8
(b)  Find the exact values of a and 5. (3 marks)

(¢)  Using the trapezoidal rule with 4 sub-intervals, estimate the accumulative rainfall of city M
from 7 am to 11 am on that day. (2 marks)

(d)  The accumulative rainfall of city N on the same day increases at a rate of Q mm per hour. It is given
that

16(21 + 5)e%-4

Q =
4194 43

b

where ¢ (0 <¢<4) is the number of hours elapsed since 7 am on that day.
@)  Find j Odt .

(ii)  Someone claims that the sum of the accumulative rainfalls of city M and city N from 7 am
to 11 am on that day is greater than 160 mm . Do you agree? Explain your answer.

(8 marks)
S) P = ac-t*+i0t+8)e b
=ae ]
-t >+i0t 18
’“(—t4L1m+g ): bt-r'!na
b) b= 2—;—0\% —o0.1= -0.2¢3)+Ina
b=-0.2 Iha= 0.5

°br _tn —0240 =&
o talet fety= (-t 10t+8)e H}
-0
) At="7 =1 Theend-points= 051525354

The accumulative.. ramfa”-—..J f(f) Jdt

2 [{(o) +21fu zf(z)-r zf(sn{(q)]

94.1600 mm

1

14

Answers written in the margins will not be marked.

2024-DSE-MATH-EP(M1)-16 16

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

- 0.4t
di) j( 440048 43 di Letdu-4t.e +3
u _ 0.4t 0.4T
T 3o Fe T4 16te
:)3—— q * du g—‘it:O-,%—e““(s-}zt)

1y

20]n!4‘t.0°‘“+3! + C
when t=0 ,J&=0

20ln> tC -0

C =-20ln3
e dt = 20in149te®*t+31~20m3
7 4t 2%%4)
=20 n(———=—)

4 _ 4t °7"43,1°
ii) ’[G&dt_ [20]”(—#?‘6} )]o
= 20In( N’—e——;’u—)—.lwn(l)

- 20,,,,(!62'-";3)

bt 66.292] mm

Sum Of accumulative ro&nfu!l o{: two city

66 .17,7,] t+ 949,600

S160.3820 mm

2160 mm

- Tes. 1 agvee.

Answers written in the margins will not be marked.
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T TN
12.  Let R bethe @revenue in @nd dyS) of an online shop. It is given that

S
AR 20 50 2u- 2
z -5
Lu+

where ¢ (¢ 2 0) is the number of months elapsed since the shop opens.

(a)  Does the greatest rate of change of the total revenue of the shop exceed 4 thousand dollars per month?
Explain your answer. (4 marks)

(b)  Let P be the total profit (in thousand dollars) of the shop. It is given that

92 _dR _100.8)243
dr dt
where ¢ (¢ 2 0) is the number of months elapsed since the shop opens.

(i) Find the total profit of the shop in the first 12 months since the shop opens.

(i)  Estimate the rate of change of the total profit of the shop after a very long time.
(9 marks)

o R (" 2.5 (2% 5% [,0505) ~ (251 2.507%%) (20°5 5.4

d_(_, C220.5t+52—o.5f_5)v

_ -540-%.25.e'°'5t+/20/

= /(zeo$1+52—0 -t__g)v P
/5(4e"+162°/4+1) /
- 4 0.5 (}e/o.s-t+ Sz-o.;f_g)/

4ot 6o °';;r{: D

(et “=~eo-st
_ e (u+ 2Tf’s)(Qu-*'uE*E)‘(t4~z'tT5)(2u~'(51)
Ity (2u+-§-5)"
_ -5u~%£+20 - - e~ ’;f—fj—,er
(ut2-6) (2{Q.S++:€s°‘_;*~c)\,

~bu-125 41300
-bu’+ 20u-12.5z0

©.6t

£ o558 —eé';t=§77q‘1448\]l
(Yej.) ‘ 1= 9. 54|"’
I

Answers written in the margins will not be marked.
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t o logteadgn] Lotz 3] t1.341]

|0,

2
Y + o

p I

et _attainy jtY max. vatue at T3 2.5417
' 0.5¢2. 391 —0.5(2 }917
2€ - bo

- .. Mox. min. < = 2L +2
D2 >4 be -5
= 3,(05170 thousohd dollqrs
< 94 thousand dollars
e Ng. Yt daeen’t exceed
PS5 Y Oy 3 ) - -
R 2kt by v 4t letu = 2e™e b TG
09 g0 Es4 b0 Ja
o o - - .5t ~0.5
= "le°+5.e“’+§ g3 0 -€ °5*_2.Le
/w " T2 dy
b %4 ¢
_ rl!w(h} +}/‘v1 -’lf +5.e
v J

= UInet45e 4 5) v 404 0 40 - 21222

| ‘Q'&.)L‘H')Ql.t

Answers written in the margins will not be marked.
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fim (252

- >
11 9\ 10034 r 0% tuv ,0(0- g)’ )
4 4 -~ q T.b‘e _b v

= r “thousany dolfavs

Answers written in the margins will not be marked.
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Standard Normal Distribution Table

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

0.0 | .0000 .0040 .0080 .0120 .0160 .0199 .0239 .0279 .0319 .0359
0.1 .0398 .0438 .0478 .0517 .0557 .0596 .0636 .0675 .0714 .0753
02 | .0793 .0832 .0871 .0910 .0948 .0987 .1026 .1064 .1103 .i1141
0.3 1179 1217 12585 11293 (1331  .1368 .1406 .1443 1480 .1517
04 | .1554 .1591 .1628 .1664 .1700 .1736 .1772 .1808 .1844 1879
05 | .1915 1950 .1985 2019 2054 2088 2123 2157 2190 2224
0.6 | 2257 2291 2324 2357 2389 2422 2454 2486 2517 2549
0.7 | 2580 2611 2642 2673 2704 2734 2764 2794 2823 2852
0.8 | 2881 2910 2939 2967 .2995 3023 3051 .3078 .3106 .3133
09 | 3159 3186 3212 3238 3264 .3289 3315 3340 .3365 .3389
1.0 | 3413 3438 3461 3485 3508 3531 .3554 3577 3599 3621
1.1 3643 3665 3686 3708 3729 3749 3770 3790 3810 .3830
1.2 | 3849 3869 .3888 .3907 .3925 3944 3962 3980 .3997 4015
1.3 4032 4049 4066 4082 4099 4115 4131 4147 4162 4177
14 | 4192 4207 4222 4236 4251 4265 4279 4292 4306 4319
1.5 4332 4345 4357 4370 4382 4394 4406 4418 4429 4441
1.6 | 4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
1.7 | 4554 4564 4573 4582 4591 4599 4608 4616 4625 4633
1.8 | 4641 4649 4656 4664 4671 4678 4686 4693 4699 4706
1.9 | 4713 4719 4726 4732 4738 4744 4750 4756 4761 4767
20 | 4772 4778 4783 4788 4793 4798 4803 4808 4812 4817
2.1 4821 4826 4830 4834 4838 4842 4846 4850 4854 4857
22 | 4861 4864 4868 4871 4875 4878 4881 4884 4887 .4890
2.3 4893 4896 4898 4901 4904 4906 4909 4911 4913 4916
24 | 4918 4920 4922 4925 4927 4929 4931 4932 4934 4936
2.5 | 4938 4940 4941 4943 4945 4946 4948 4949 4951 4952
2.6 | 4953 4955 4956 4957 4959 4960 4961 4962 4963 4964
2.7 | 4965 4966 4967 4968 4969 4970 4971 4972 4973 4974
2.8 | 4974 4975 4976 4977 4977 4978 4979 4979 4980 4981
29 | 4981 4982 4982 4983 4984 4984 4985 4985 4986 4986
3.0 | 4987 4987 4987 4988 4988 4989 4989 4989 4990  .4990
3.1 4990 4991 4991 4991 4992 4992 4992 4992 4993 4993
3.2 | 4993 4993 4994 4994 4994 4994 4994 4995 4995 4995
33 4995 4995 4995 4996 4996 4996 4996 4996 4996  .4997
34 | 4997 4997 4997 4997 4997 4997 4997 4997 4997 4998
3.5 | 4998 4998 4998 4998 4998 4998 4998 4998 4998 4998

Note : An entry in the table is the area under the standard normal curve between x =0 and

x=z (z 20). Areas for negative values of z can be obtained by symmetry.
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SECTION A (50 marks)

constants such that

1. The table below sho "iﬁ a;. bility distribution of a discrete random variable X, where a and b are

X 0 3 6 b 15
P(X =x) 03 a 0.1 0.2 0.2

It is given that Var(5X)=739 .

(a) Find a and b.
(b) Let C betheeventthat 0 <X<7.
@) Let D be the eventthat 4 <X<15. Are C and D independent? Explain your answer.

Let E be an event such that P(E)#0 . If C and E are mutually exclusive, write down the
greatest possible value of P(E) .
(7 marks)

'y 0.344F0.1¢0.% fo.> =

Ver (%)= €0x°) = [0 |
loTCe 30+ 3707+ E U145 (097 4157007 ]
=T 0v3+3LeDdtb o)+ 0.0b 115100 ]
= (G0 Yt0vb”) — (Y rtorb)T
= S0.¥eub” (16 + 1 b8t 0.0¥ ™)
- 3nYb to.ibb—{.bdb
VarlSX) 2 YSVUMEDE)
T b (01 b =] 68b £33
_ > 4b b &9
gl -yrb+h§= 339
Ghr-Yrb s =o
. b = 8 oy -%(N,J)
".Vt:t?.v,la:g.
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2. In an orchestra, % of the members wear glasses. Among the male members, % of them wear glasses. The

probability that a randomly selected member is a female not wearing glasses is 536 .

(a)  Given that a randomly selected member does not wear glasses, find the probability that the member is
a female.

(b)  Find the probability that a randomly selected member is a female wearing glasses.
(6 marks)

0y Let p beth yrvv‘»wbv\*wyat f o man v nin Erehesten
C—ZL?P-E U— py = £
F‘f _iz B Tg

"%’P = ‘“_
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Answers written in the margins will not be marked.

2024-DSE-MATH-EP(M1)-4 4

Answers written in the margins will not be marked.




Answers written in the margins will not be marked.

3. When a coin is tossed, the probability of getting a tail is p , where\ 0 < p < 1L/ When the coin is

tossed 20 times, the ratio of the probability of gettin@il to the probabili

(2 Find p.

getting 3 tlilsis 49 :57.

2

(b)  The coin is tossed & times. Find the least value of %k so that the probability of getting at least 1 tail
“

is greater than 0.85 .

A) Cioip)gk5f? _47

(6 marks)
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4. The weekly revision time of each student in a school follows(a normal Rg;ibution with a mean of x hours.
A random sample of 81 students is drawn from the school. an and the standard dewstionrof the
weekly revision time of these students are 13 hours and 1.75 hours respectively.

The width of a % confidence interval for g is 0.7 . Find .
% It is given that there a ys in V{/( € sample, anﬁ),se mean and the standard deviation of the weekly

revision time of these boys are 12.5 hours and 2 hours respectively. Find the standard deviation of
the weekly revision time of the girls in the sample.

n
[Hint: The sample standard deviation is ‘/—I—[Z x,-2 —nx 2] |

n—1 -
a) 3y &2 C‘&%) =v. ¥
2 =4

F(Zs = (Q.V()Q( Xy
?»;f)/

(6 marks)

s P: ?)«,(pz/
b R%bw{ Ctamdond AeviatTon -
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2T

5.  Letnbe ﬁoi@,e) number.

(@

2. . .
Expand — in ascending powers of x as far as the term in x* .

e

9 .

Consider the expansion of (1+4x)™ , where m is a positive integer. The coefficients of x
enx e —

and x° inthe expansion are 24 and 980 respectively. Find the coefficient of x> inthe expansion.
(7 marks)
2
&D a X
<
-hX
= 2e
oy A3
= ””‘/ (-"x/
2o | =hEt St S )
pn 23
sy [-hx+ B2 - AX o)
3
s Y —OmAFNAT - Sx B

Co L0+ AR #

T Cl )™

- 3
L &G 1o

‘f)/’V”‘O(—fhy’)/ —'_—4(?“{’ Mcn,, /Z(Wy) .éVO(3
> | (fmzx M tlbx™ )p‘%'wﬂf—ﬂ?f}’x _,.Z;f_/xi_“h
[+ Gmx +(ImM=8m)X¥>+> —2nxen>x > =153
*f(i;mgv j'ym”,f_é?‘z')fxi
= 34 (MM K 4 () x> 2
1 >, b i
<+ (%w;/}VVh -F.%lu_,’;' ) g3
o cotf of 7 mon =
coetf of X7 fmgntoffo
Nz [0

HC/”V;’j m:> l’/

For Coetf of 28> (3501 - pun Y - L

_ Yoo 'fe

- 3
2
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(@) Let e* =(x*+x+e)>" .

™

@) Express u in the form of p(x)ln(q(x)) , where p(x) and g(x) are polynomials.

(i)  Express %e" in terms of x. >"‘Ph"w“

(b)  The equation of the curve 7" is y=(x% +x+¢)>*"!

the y-axis by A . Find the equation of the tangentto /" at H.

a) eb=(rase) !

. Denote the point of intersection of /I and

(7 marks)

W = (%) In( X% ate)
a1y Bl s pprare )+ Ot )

by Y (a1xre) ™!

%’7 ),ﬂm(/],/’y“fw"fe)-f CW‘(/?y C%z;{—//t"»f@ P

%[%o = >+ "éL

~ IDW z'xj;o,k(j&e

¥

Refured equrtion is- __Qg;f ol

5%

2 .

8v@ = ()-f‘é')ﬂ(

v o= (>+Ed%t+e
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Py

A

A computer programme adjusts the length and the breadth o
of its diagonal remains constant while its breadth decreases
length and the breadth of the picture are 20 cm and 15 cm respectively.
by x cm. Find the rate of change of the area of the picture when x=7.

e constant rate of 0.5cms™)

D%;ote b%@‘f the picture
y ’ (4 marks)

ectangular digital picture, such that the length

. Initially, the

Area= /ay% X bperdth

ey th= v (£ =X

T

He= (8-t

A, LT X (7%

AV

|

4% -
- X[ W-X7)

-4
BB —x(vsox) P (-05)

“m/ 3 = [ FG301¥Pf

= 1. ¥Ts0 en/fs Cew to Y
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0.5 —x2

@% (a)  Using the Standard Normal Distribution Table on page 24, evaluate J. e ?dx .
0

(b) Consider the curve C: y = (2x—1)eT , where x = 0 . Using the result of (a), find the area of the

region bounded by C, the x-axis and the y-axis.
« 2

2
—l -
) jo,b—w@ A%

(7 marks)

¥o> /, DUX

-’—F—FUOV

> T, (00
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SECTION B (50 marks)

9. The weight of each pumpkin in a large market follows @1 distribution with a mean of # kg and a
standard deviation of o kg. It is given that 30.85% of the pumpkins in the market each weighs more
than 5.7 kg while 78.88% of the pumpkins each weighs between (x— 1.5) kg and (u+1.5) kg.

(a) Find g and o. (3 marks)

(b)  Suppose that 16 pumpkins are randomly chosen in the market. Find the probability that the
mean weight of these pumpkins does not exceed 5.4 kg. (2 marks)

(¢)  The following table shows the grades and the prices of the pumpkins in the market.

Weight of a pumpkin (W kg) W<3.6 3.6<W<s.7 W>5.
Grade C B A
Price (§) 50 80 100

Suppose that 8 pumpkins are randomly chosen in the market and these pumpkins are put into a trolley.
(i) Find the expected price of the pumpkins in the trolley. X 8 )
(ii)  Find the probability that there are at least 5 grade B pumpkins and at least 1 grade A pumpkin

in the trolley.
(6 marks)

2)  PLWYSET) = 03088 N
s e R ]
Pcf/t~l-5<u<f,«~r/o’>>o‘7§<%
Plo<WSmut[5) = 037y

/)( Q;&’ <R <’/DL-fl~A"f‘f' )= 93‘?%3‘

I -0
A

i }grﬂgo/v%«?, &=, /ﬁb/
) wa,}mw»@ plg <&9%)

= Je =)
. yi)

= 0.5F 0.3y}

< 0. &¥13
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10. A courier deljversgaqds every day. The number of delays in delivery ollows a Poisson distribution

with a mean w day is regarded as smooth if there are fewer than 3~delays on that day.
. N o xS
(a) Find the probability that a certau% is smooth. (2 marks)
=
(b)  Find the probability that all the 7 days in a certain week are smooth. (2 marks)
—
() Given that all the 7 days in a certain week are smooth, find the probability that there are
exactly 10 delays in that week. (4 marks)

(d)  Given that there are no delays in at least 2 days in a certain week, find the probability that
all the 7 days in that week are smooth. (4 marks)

e"ll’é o+ = /b' + (6
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= 0. 783 (ot belp)
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11.

The accumulative rainfall of city M on a certain day increases at a rate of P mm per hour. It is given that

P=a(-t% +10t +8)e?

where a and b are constants, and ¢ (0 <t<4) is the number of hours elapsed sm@ that day. Itis

found that ln( J is a linear function of ¢, and the graph of this linear function passes through

—2+10¢+8
the point (3, —0.1) and the intercept on the horizontal axis is 2.5 .

(a)  Express ln[———z———P—j as a linear function of ¢. (1 mark)
-t +10r+8
(b)  Find the exact values of a and 5. (3 marks)

(¢)  Using the trapezoidal rule with 4 sub-intervals, estimate the accumulative rainfall of city M
from 7 am to 11 am on that day. (2 marks)

(d)  The accumulative rainfall of city N on the same day increases at a rate of Q mm per hour. Itis given
that

_16(2t +5)e%

9
460 43

>

where ¢ (0 <¢<4) is the number of hours elapsed since 7 am on that day.
) Find J‘ Qdr .

(ii)  Someone claims that the sum of the accumulative rainfalls of city M and city N from 7 am

to 11 am on that day is greater than 160 mm . Do you agree? Explain your answer.
(8 marks)

"y Pz al-{H (vt 1dye
P :

m = Qe

2 (»—*vaewtd) = bt tLaa

1,7 0.4z 3b e —QO
¢ = YS5ht mna —&)
@ -©

VO‘\I z O»S/b

L 2 -p.>
fnn= 0.5
O - Q/O-i
SO A= 6/0151 bz~
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Let R be the total revenue (in thousand dollars) of an online shop. It is given that
—‘—/

3

4R 205t _ 5,05t

+2,

where ¢ (¢ 2 0) is the number of months elapsed since the shop opens.

(a)

Does the greatest rate of change of the total revenue of the shop exceed 4 thousand dollars per month?

(®)

Explain your answer.

Let P be the total profit (in thousand dollars) of the shop. It is given that

(4 marks)

de_R

2t+3
—-10(0.8
dt dt ( )

where ¢ (¢ 2 0) is the number of months elapsed since the shop opens.
@) Find the total profit of the shop in the first 12 months since the shop opens.

(ii)  Estimate the rate of change of the total profit of the shop after a very long time.

0.5¢ 0.5t
Qul e T -5€
:i = (hY’f/. '.‘6-’045‘0 (¢

~a4*#~—~ﬁ~e"~‘

f o8 ¢ o L\
C2t—t2 >0

(9 marks)
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Standard Normal Distribution Table

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

0.0 | .0000 .0040 .0080 .0120 .0160 .0199 0239 .0279 .0319 .0359
0.1 .0398 .0438 .0478 .0517 .0557 .0596 .0636 .0675 .0714 .0753
02 ] .0793 .0832 .0871 .0910 .0948 .0987 .1026 .1064 .1103 .1141
0.3 A179 1217 1255 1293 1331 .1368  .1406 .1443 .1480 .1517
04 | .1554 .1591 .1628 .1664 .1700 .1736 .1772 .1808 .1844 .1879
0.5 | .1915 .1950 .1985 2019 2054 2088 2123 2157 2190 2224
0.6 | 2257 2291 2324 2357 2389 2422 2454 2486 2517 2549
0.7 | 2580 2611 .2642 2673 2704 2734 2764 2794 2823 2852
0.8 | 2881 2910 2939 2967 2995 .3023 3051 3078 .3106 3133
09 | 3159 3186 .3212 3238 .3264 3289 3315 3340 .3365 3389
1.0 | 3413 3438 3461 3485 3508 3531 3554 3577 .3599 3621
1.1 3643 3665 3686 3708 3729 3749 3770 3790 3810 .3830
12 | 3849 3869 .3888 .3907 .3925 3944 3962 3980 .3997 4015
1.3 4032 4049 4066 .4082 4099 4115 4131 4147 4162 4177
1.4 | 4192 4207 4222 4236 4251 4265 4279 4292 4306 4319
1.5 4332 4345 4357 4370 4382 4394 4406 4418 4429 4441
1.6 | 4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
1.7 | 4554 4564 4573 4582 4591 4599 4608 4616 4625 4633
1.8 | 4641 4649 4656 4664 4671 4678 4686 4693 4699 4706
1.9 | 4713 4719 4726 4732 4738 4744 4750 4756 4761 4767
20 | 4772 4778 4783 4788 4793 4798 4803 4808 4812 4817
2.1 4821 4826 4830 4834 4838 4842 4846 4850 4854 4857
22 | 4861 4864 4868 4871 4875 4878 4881 4884 4887 4890
2.3 4893 4896 4898 4901 .4904 4906 4909 4911 4913 4916
24 | 4918 4920 4922 4925 4927 4929 4931 4932 4934 4936
2.5 4938 4940 4941 4943 4945 4946 4948 4949 4951 4952
2.6 | 4953 4955 4956 4957 4959 4960 4961 4962 4963 4964
2.7 | 4965 4966 4967 4968 4969 4970 4971 4972 4973 4974
2.8 | 4974 4975 4976 4977 4977 4978 4979 4979 4980 4981
29 | 4981 4982 4982 4983 4984 4984 4985 4985 4986 4986
3.0 | 4987 4987 4987 4988 4988 4989 4989 4989 4990 4990
3.1 4990 4991 4991 4991 4992 4992 4992 4992 4993 4993
32 ] 4993 4993 4994 4994 4994 4994 4994 4995 4995 4995
3.3 4995 4995 4995 4996 4996 4996 4996 4996 4996 4997
3.4 | 4997 4997 4997 4997 4997 4997 4997 4997 4997 4998
3.5 | 4998 4998 4998 4998 4998 4998 4998 4998 4998 4998

Note : An entry in the table is the area under the standard normal curve between x =0 and

x=z (z 20). Areas for negative values of z can be obtained by symmetry.
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