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SECTION A (50 marks)

1. The table below shows the probability distribution of a discrete random variable X', where a and b
are constants:

x 2 3 5 7 9
P(X =x) 0.08 0.15 a 0.45 b

It is given that E(X)=5.64 . Find o0 !

(@ aand b,

(b)  E(6-5X)*) and Var(6-5X) .
(6 marks)

A 008F oul A+ 0.4+ b= |

A+ b = 0.3 )
20080 Y310 1L FIA +F(04Y) +4h = 5 pa
ta +4db = .88 4
from_ (1)
az 0.3 -b @
swb (3 zw‘o@

T(e32-b) +9h = .88
Ib-Lh +4h = .88

b= pof
A= 0\7/J/

b B 6-5x)")
Uh(0.08) + $1 (0.40) + ¥ 1 (090) + 8 (04D + 13 (0.°F)
= VES&’.A
Vor (X) > E(X) - [E0]T

> 3564 - 544

= 3 9304

Vor (b-4X) = 7 (2.8304)
= UK

Answers written in the margins will not be marked.
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2. A and B are two events. Suppose that P(4)=0.3 , P(B)=0.28 and P(B'|4')=0.6 , where A4’

and B’ are the complementary events of 4 and B respectively.
(@ Find P(4'nB') and P(4A' " B) .

Are 4 and B mutually exclusive? Explain your answer.

(b)

)

™

P(B'1A")

A)

P (A ' B’) (6 marks)
PCAT)

N
[P 4

P(A'NR)

of

0.1

PLANB' ) =

042

P(A' NB)= |- PLANB) - P(A)

P(A'NR) = |

- 0.4V~ 0-3

P(A'NB =

0-

2§

) PLA UB') =

PLA" ) + P& - PCA’ABR)

P(A'UB')D =

0.3 + 0.7 - ¢.4v

¥

PIA' B2

[

I\

PLA' LB

|- P (ANB)

(’ -

(- PLARNE)D

PLANB = 6

es

A and B

ove  mutudily  €*Clhycrve
v
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2015-DSE-MATH-EP(M1)-3

3 [ Go on to the next page >

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

3. A bag contains 2 white balls and 5 yellow balls. In a survey, each interviewee draws a ball randomly
from the bag. If a white ball is drawn, then the interviewee considers the question ‘Are you a smoker?’ .
If a yellow ball is drawn, then the interviewee considers the question ‘Are you a non-smoker?’ .

Finally, the interviewee answers either ‘Yes’ or ‘No’ . Let p be the probability that ected

interviewee is a smoker.
(a) Express, in terms of p, the probability that a randomly selected interviewee answers ‘Yes’.
(b) Inthis survey, 50 outof 91 interviewees answer ‘Yes’ .
() Find p.
(ii)  Given that an interviewee answers ‘No’, find the probability that the interviewee is a

non-smoker.
(6 marks)

33)  Plawnterviewee ansmers  1es’)

2 r
= APt 3 (U-P)
2 £ _f
> =l + =z -ZP
R N
Z " 3P
: _2 3 _Jv
b ‘J(':}/P o
5
p =13
1 Thy.  1eauned  probabi ity
27, .8 ~
z EE
2 4 N
3513 Y33
- L6
9]
4]
q|
- .1k
!
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packet of biscuits. It is found t packets of brand B biscuits contain 3-point cards and
theontain 7-point cards. total of 20 points or more can be exchanged for a gift coupon.
John buys 4 packets of brand _B_biscuits and he opens them one by one.

4. A manufacturer of brand B biw?motion plan by givingone reward pomtsxard in each
75% of t

(a)  Find the probability that John gets the first 7-point card when the 4th packet of brand B biscuits
has been opened.

(b)  Find the probability that John can exchange for a gift coupon.
(c) Given that John can exchange for a gift coupon, find the probability that he gets a 7-point card

when the 4th packet of brand B biscuits has been opened.
(7 marks)

@) e ’44//!77”&3’ /mbézb?/m/;
. G (03<r> °( 0. 20 (oﬁ)

z 0. 008 (rovy. To 441}}0

w T V@%Wed o1 b 71‘(4
oo en) +cg(a YO (00 + o
= 0‘%1} ( covr. 1o & c/7>4)

A 1 ﬂéﬂm’?md /m)bﬁ)pﬂ?[w
C3 0098 (1300 (520) TE3 (07 (010 + & 10 2T)

CE oy + S A ) G o

= 0. G432
0. 26171 8FT

- 0. 80> (cow. To 4 &)
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5. (a) Expand e ** in ascending powers of x as far as the term in X .

(t)  Find the coeficient of x* in the expansion of >3
) (5 marks)
oy —4X
= L=4ax+ Ix 4o

iy
o ( 2+x)

= Cb!(. p)((x)°+ Cf()j‘%)@ "*C{,(V);(X)& 4 oe

= ;7/+o@0x ¥ S0

(2rx)7

_ (24x) ™

e (324 80X+ Pox oo ) (14X +EXT 40

o3y -2 x + AExT Box - 3axT 4 JuxT 4

3y - a4fF bt v

S T wettwaont F X7 2 1f
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6. Consider the curves C,:y=¢e**+e* and C,:y=¢&"" +e** .
1: Y 2y

(a)  Find the x-coordinates of the two points of intersection of C; and C, .

(b)  Express, interms of e, the area of the region bounded by C, and C, .
(6 marks)

&) [ y=e “re’ a4
Z \/‘, x+3 X-F[ ‘.—@7
sh @I A @

2 - 4 X+3 X-F;[

g +¢ = ¢ + €

X 4 X I
o7 4ot e e
A (eg+e)

X

P NTEY: ) + et

F)C:: )/00(?(1/._(3} v @)C: _2.?lc9>-3l$’h?
X & 3 o Xz 0o
i Thie. Ared s rue v egum
- (3 L2 4, Q)(+; 1! ) L
JyeT et e
S G SR T o) ax
J7 L
[ X 4 K+3 X+] 1 ke
oy - X . +.€ + €
L 2 \j,
s el e ) (et et

- €
< -I—e,é - 7/‘64 - ( ’7L/ € )

v

1,6 § 14,
,?/§ 2e _v@ ,
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7. Consider the curve C:y= xV2x2 +1 .

. dy
Find — .
(a) in ™

(b)  Two of the tangents to C are perpendicular to the straight line 3x+17y =0 . Find the equations

of the two tangents.

(7 marks)
O Y= X Inee)
L 4
AV gLy pwel) B0+ ("t )
C[A( = VU

-1
= (e (W1 wPtl)

., 4xt + )

Jo/xt—ri

-3
b) %@?g “4 s-prm@.f hhwe < T3

!
ghwpe 1 tangent = 4
gt o+
Joxr+i >
W +3 =z 7] >¢<2+1
[+

lWx"’%%/X”-F T L e

249

W+ x T+ 9= S35

(GUx? - Eolx” - 580 =0

X 4 or KXo Ly rejed
X

- 2l )

whem X = when X=-L

>
6 Yz -b

9:

Answers written in the margins will not be marked.
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Q ,eg,mmw e f/wtj ent,
Y- 6 = ~'§ (X-2)

g - 18z (Fx - 34

(W)

X -3 14 -0

</

@ eguatrim oF tancant,
0 v

(F
3 (X+Y)
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\/fé
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v
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8. (a) Express %((x6+l)ln(x2+1)) in the form f(x)+g(x)ln(x2+l) , where f(x) and g(x) are

polynomials.

(b)  Find ij In(x2 +1)dx .
(7 marks)

A) {/ \\/é..'l.,l\"/yz (/'/\\77'-'5—!))

L

d
dhx
o (YD [ x Ve pedxz ) (6x5)
Xr+ !

e W (A1) Tt l)
X7 +1

[ (x40 xS m (WH)J]M = (X40In(x>+1) t L
X"+

.
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\-)V
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SECTION B (50 marks)

9. The speeds of cars passing a checkpoint on a highway follow a@ with a mean
of km/h_ahd a standard deviation &€ _16 km/h

(a) A survey on the speeds of cars to estimate p is conducted.

(i) A random sample @aken and the stem-and-leaf diagram below shows the
distribution of their speeds (in km/h) :

Stem (tens) | Leaf (units)
60 0 1 1 1 2 2 3 4 4 5 5 6 6 7
711 1 2 3 5 5 6
8(3 6 7

Find a 95% confidence interval for u .

(i)  Find the least sample size to be taken such that the width of a_97.5% confidence interval
for p islessthan 9.

(7 marks)

(b) Suppose th If the speed of a car passing the checkpoint gxceeds 90 km/h, a penalty

ticket will be issued.

@) If a car passes the checkpoint, find the probability that a penalty ticket will be issued.

G 1 <12 _carsipass the checkpoint, find the probability that more than 2 penalty tickets will
e
be issued.

yH A
A1) J/(/\ z o

= 48 64

(5 marks)

Ansywers written in the margins will not be marked.
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b7) Pix > 9go)

Go- &t )
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z 04 - p-433C

= 0.0668
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10.  The qlumber of customers buying tickets at cinema A4 in a minute can be modelled by oisson [
distribution with a mean @The probability distribution of the number of tickets bought by a
— . . - .
customcr at cinema A4 is shown in the following table:

Number of tickets bought 1 2 3 4 5 6 =17
Probability 0.12 0.7 0.08 0.04 0.03 0.02 0.01

(a)  Find the probability that fewer than 4 customers buy tickets at cinema A in a certain minute.
- (3 marks)

(b) Find the probability that the 8th customer buying tickets at cinema A is the 3rd customer who
buys 2 tickets. (2 marks)

(c)  Find the probability that exactly 3 customers buy tickets at cinema A in_aZertain minut€>and
each of them buys 2 tickets. (2 marks)

(d)  Find the probability that exactly 3 customers buy tickets at cinema A4 in @<cgrfain minute-and

they buy a total of 6 tick&fs— (3 marks)
(e) Given that fewer than 4 customers buy tickets at cinema A in a certain minute, find the

probability that they buy a total of 6 tickets. (3 marks)
19a)  let X be the mwwmbed i pustomlrs  buyang-truleets
Y
At gmema A followsS  [orstva  dretvbnfien |

X~ Po (3.
PLX <4)
= PIX=Y) 1 FMZ() + X2 + PIX=3)
= P'“ﬂu C"g’?;_vn e’W(;J/?ﬁiL @'J'VL%JQJ
v 2

= 060 (ot 4 4o

b) T reduared prba bty
= (o (01703 (0.1

= 0,01 YY (cew. To ‘Fd’!i’

o Te  redaired  probant iy
v ' 7

-3.2
= ¢ 3V g Y
C L

Z 0,07 6% (ot T dpo
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0 U3 (o) + o3 (2092 0.0)+ 20 5. 39(0.0% + 0.98%7

4

~3.2

-3 3 —f—OLGX/]-Z/
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e 10 30 L
> /4

g.09 ¥ 3832

0. £6ir Iy

= 0.0 F YT (vt T d-p
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11.  An engineer models therdtes of changgefthe amount of oil produced (in hundred barrels per day) by oil
companies X and Y respectively by
X 8
() =In(e’ —1) and g(t)=—— |
1+1

where 7(2 <t <12) is the time measured in days.

(a) Using the trapezoidal rule with 5 sub-intervals, estimate tof oil produced by oil

company X from t=2 to t=12 . (3 marks)

(b) Determine whether the estimate in (a) is an over-estimate or an under-estimate. Explain your

answer. (3 marks)

(¢)  Find J. LT (3 marks)
1+1¢

(d)  The engineer claims that the total amount of oil produced by oil company X from ¢=2
to ¢t =12 is less than that of oil compa@ Do you agree? Explain your answer. (3 marks)
a < 15 eSS than i

\l.—
R
R N _
I (e =V)jt = 2 [L6g4z?wy0?+-y(zc?»zﬁ/rO)
Joy v
YL 941016+ v A3 )
Py R A AC T RS LA Ry
= (74907 (eomto & Lpo
> (1) = f [ ¢f-1)
et -t
- et
et-1

£ - (éﬂt)(et)—(etd)(élr)
(et-t)*

Z

. (eTtret — (et-1)
Let-t)™
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$lt = - (tet -zt
et -
T letevT s 0 amd  (teteft) 20 frrftin
f0t) <o

wnderestimate .

_.t
o [ T4 4t
J
Let, ez (+t
du
dt = |
= -l
[(Ch-1ou™! du
= (| - on
= (1+t) - (1) T O
o (' ot v
L 1t
= g f”’ tél,-f,
’J v [-f‘t

= ¢ [C(-k‘t)*tWCH%]:

=8 i3-n 3 -3-1n3)]

= 6. 2693 ( covve To K dg
< ¢9. 4917
No, Y yawn W mneovveot .
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12.

In an experiment, the temperature (in °C) of a certain liquid can be modelled by

200
1+a2%

where a and b are constants and ¢ is the number of hours elapsed since the start of the experiment.

(a) Express ln[zsﬂ— 1) as a linear function of ¢. (2 marks)
(b)  Itis found that the intercepts on the vertical axis and the horizontal axis of the graph of the linear
function obtained in (a) are In4 and 4 respectively.
(i) Find @ and &.
y . dS ds
ii Find — and — .
(iii) Describe how S and % vary during the first 48 hours after the start of the
_—
experiment. Explain your answer.
(11 marks)
260
M) S = Txatt
bt
o0 . | +A2
S
R bt
.= Q¥
S )
240
m (= 1) = ma+(Limxyt
b) Az v

Answers written in the margins will not be marked.
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b1 QC - 200
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[1+ 40 ")
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SFT MR { [ 144t 2”0‘”)]»' j
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S ! ( 1+ 42°) 7 {[4(2'”““”1445-(‘%5
PRINCY W12 )] Lf e 1+4e ") e 4 (27 i)
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w
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o[ <12 (27407 v dmr (27) ]
[1+4(x"")1°

-0-1¢
by ot - 4o (27 Ty )
ot [+ 4(2-o~rt)‘]y
> o (4er ot €4 )

§ w mmereddnd v phw fpat 44 howws atter
u J
TV dovt v pe expevinerT .

$E , dermy [ (240" )] 4y (7]

d’_cn/ —Y'_,"L,' FEEEEEEEEEEEE
[+ 427" ]7,
<l v (0 ¢t €48

3
P f1r st 44 howrT ey e Start st 1w exper it
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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
03 | 1179 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
1.2 | 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
2.0 | 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
23 | 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
33 | 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=0) . Areas for negative values of z can be obtained by symmetry.
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Comments

The candidate demonstrates comprehensive knowledge and understanding of the concepts
underpinning calculus and statistics in the curriculum by applying them successfully at a
sophisticated level to a wide range of unfamiliar situations, such as in Questions 1, 2, 3, 4, 6, 7, 9
and 11.

He/She communicates and expresses views and arguments precisely and logically using
mathematical language and notations. Typical examples are his/her solutions in Questions 1 to 7, 9
and 11.

He/She formulates mathematical models successfully in complex situations, employs
appropriate strategies to arrive at a complete solution, and evaluates the significance and
reasonableness of the results obtained, as in Questions 1(b), 2(b), 3(b)(ii), 4(c), 6, 7(b), 9(b) and 11.

It can be concluded that the candidate has the ability to integrate knowledge and skills from

different areas of the curriculum in handling complex tasks using a variety of strategies.






