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AS Matheméfics ahd Statistics

General Marking Instructions

1.+ Itis very important that all markers should adhere as closely as possible to the marking scheme. In
many cases, however, candidates will have obtained a correct answer by an alternative method not
specified in the marking scheme.- In general, a correct answer merits all the marks aliocated to
that part, unless a particular method has been specified in the question.. Markers should be patient
in marking alternative solutions not specified in the marking scheme.

2. " In the marking scheme, marks are classified into the following three categories:
‘M’ marks - awarded for correct methods being used;
‘A’ marks ' ' awarded for the accuracy of the answers;
Marks without ‘M’ or ‘A’ awarded for correctly completing a proof or arriving at

an answer given in a question.

~ In a question consisting of several parts each depending on the previous parts, ‘M’ marks should
be awarded to steps or methods correctly deduced from previous answers, even if these answers
are erroneous. However, ‘A’ marks for the corresponding answers should NOT be awarded
(unless otherwise specified).

3. For the convenience of markers, the marking scheme was written as detailed as possible.
However, it is still likely that candidates would not present their solution in the same explicit
manner, ¢.g. some steps would either be omitted or stated implicitly. In such cases, markers should
exercise their discretion in marking candidates’ work. In general, marks for a certain step should
be awarded if candidates’ solution indicated that the relevant concept/technique had been used.

4. Use of notation different from those in the marking scheme should not be penalized.

5. In marking candidates’ work, the benefit of doubt should be given in the candidates’ favour.

6. Marks may be deducted for poor presentation (pp). The symbol @shouid be used to denote 1

- mark deducted for pp. At most deducted 1 mark from Section A and 1 mark from Section B for

pp . In any case, do not deduct any marks for pp in those steps where candidates could not score
any marks. :

7. Marks may be deducted for numerical answers with inappropriate degree of accuracy (a). The
symbol @ should be used to denote 1 mark deducted for a. At most deducted 1 mark from
Section A and I mark from Section B for @ . In any case, do not deduct any marks for a in those
steps where candidates could not score any marks.

8. In the marking scheme, ‘r.t.” stands for ‘accepting answers which can be rounded off to’ and ‘fit.

stands for ‘follow through’. Steps which can be skipped are shaded whereas alternative answers
are enclosed with .
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Marks

L@ O

~1

[

eanFE

(i)

® O

. xVz2 x X%
By (a)(i), we have |1+ =l--4——= -,
y @0 [ 9} 18 216
: e =1
" S0, we have (‘)er)2 =l—w§u+i—_-...
3 54 6438

(i)

-1 -1 I+n 1
So, we have — =— and —5—=_—.
na 18 2n a 24a

Solving, wehave a=9 and n=2.

<1.

The binomial expansion is valid for

Thus, the range of values of x is 9 <x <9 .

-1

By (a)(ii),'the range of valuesof x is -9 <x<9 .
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1M for any two tertns correct
pp-1 for omitting * -+~ °
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1A accept |xi<9
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Marks

2. (2 S(9)=5(19)
2001 e +15=2(205) e 1% 415

el{)i =4
ol
10

Thus, we have 4 = 1—1152 ;

(b SO =20+ 15

d—s’d—g’l: 220+ 1yt = age+1)e )

=2(+DQ2-A-Ane™

o o, 2
dS(t);0 when t:-z—/l-z 5 :lom-ln2=T
dr A 1r172 In2
5

>0 if 0<i<T
LINON R
dt .

«<Q if t>T

Therefore, S(1} attains its greatest value when ¢+ =7 |

The greatest value of 8(n

2 Inl '
- —-2
= (]0 ?24“1] e 5 +15 -

Thus, the temperature will not get higher than 90°C .,
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S()=2(+1)2e* +15
dS(s)
dt

.~2(2(1‘+1)e")“’ — A +1)? e"'“) 1A

=2(;;1)(2—,1—/1r)é*i'

4?s(5)

El 2(2e <220+ 1y P =240+ e H + R e+ 1P )
H

22 a2+ 2)+ R — a4 222 ) M

In2

dS({}:O when t-:2-2,___ g :10—1n2=TFs

dt A In2 in2
5

o
M

d?s(n
de?

So, S(r) attains its greatest value when (=T .

=4 <9 | 1M for testing + 1A
=T .

The greatest value of S(¢)

_ 1 222
PR '“2+1) e 5 415
In2

<90 o .
Thus, the temperature will not get higher than 90°C . ' 1A fit.
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Marks

3. (@

The total amount

11
L £(1) dt
-1
(

~—

£+ D)+ 263 +FGY+E(TI+ (D))

500
)] f(f)-~‘———(f+2)zef
df(r)  -500(2(c+2)¢ + e+ 20¢)
dr (r+2)% ¥
_ -500(c+4)
T2y
d* () =M500[(1+2)3e’ -(:44)(3(z+2)ﬁe’ +(l+2)3e’l]
dr? (t+2)Ye™

t+2 -+ 4t +3)
r+2)'e

12+8t+18J

= hSOO(
:500(

)

(t+2)%

1A can be absorbed

IM for trapezoidal rule

1A a-1 forrt. 22.579

1M for quotient rule

A or équivélen’t '

f(é): 500(} +2y e

dz(;‘) = 500(=2)(r+2) 7 e +500(r +2) 7 (~De”
=~1000(t+2) " ™ —500(z+2) 2 &™
2 .
ddfgf) =3000(t+2)"* & +1000(t+2) e +1000(£+2) ™ +500(1 + 272 ¢

=3000¢/+2) % ¢ +2000(+2) 2 e +500(¢+2) e

1M for product rule

1A or equivalent

d*f(n

{c) Note that
dr*

>0 forall 1<r<1l .

So, f{f) isconcaveupwardon [1,11} .
Thus, the estimate in (&) is an over-estimate.

a2 (1)
dar?

1M for considering the sign of
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4, (a) The median
=18 1A
The interquartile range
=25~12
=13 1A
(b) )
—— Second term
First term 1A + 1A for correct box-and-whisker diagrams
1A for correct scale and same scale
pp—1 for incomplete specifications
-ttt 4t
0 10 20 30 40 50
Number of books read
50 Second term
40T 1A+ 1A for cotrect box-and-whisker diagrams
% 4 1A for correct scale and same scale
= First term pp—-1 for incomplete specifications
= 304+ i . :
Q
L5 1
S
[+]
g 20t
g 1
Z
10
0l

(i) Note that the median (35) of the numbers of books read in the second
term is greater than the maximum (30) of the numbers of books read in
the. first term and the difference between 35 and 30 is 5.
So, not less than 50% . of these students read at least 5 more books
in the second terms than that in the first term.
Thus, the claim is correct,
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Marks

(2)

(b)

(a)

(b)

P(ANB)
P(B)
P(ANB')
1-&
P(AnB")=0.5(1-b)

P(A| B) =

05=

P(A)
=P(4N B)+P(4" B
=0.2+0.5(1-b)
=0.7-0.5b

P(AN B)=P{A)P(B)
0.2=(07-0.5b)b

562 —7b+2=0

b=04 or b=1 (rejected)
Thus, we have =04 .

1M
1A accept 0.5 -0.55

iM
TA

IM for using (a) + 1M for using independence

1A

Since A and B are independent events, we have P(A4 B} = P(A)P(B) .
So, we have P(A|B')P(B") = P(4A B") = P(A) - P(A)P(B) =P(4)P(B") .
Since P(BN =0 , wehave P(A|B)=P(4).

By (a), we have 0.5=0.7-0.5b .

Therefore, we have 0.56=0.2 .
Thus, we have b=04 .

1M for using (&) + 1M for using independence

For the normal distribution, the expected numbers of the students with test
scores less than 50 are omitted. :

}

For the Poisson distribution, the expected numbers of the students with merit}
points greater than 4 are omitted.

The difference between the sum of the observed numbers of students and the
sum of the expected numbers of students fitted by the normal distribution is
100-98.78 =1.22

Let SE, be the sum of efrors for model fitted by the normal distribution. Then,
SE,
=[20-14.65|+|41-44.00|+}28-33.45| +|9- 6.38] +|2-0.30|+/0-1.22]

=19.34

The difference between the sum of the observed numbers of students and the
sum of the expected numbers of students fitted by the Poisson distribution is
100-98.58=1.42

Let SE, be the sum of errors for model fitted by the Poisson distribution. Then,
SE,
= 120-24.66|+|41-34.52|+| 28-24.17|+|9 - 11.28|+[2-3.95|+0~1.42]

=20.62

Since SE, <SE,, the normal distribution fits the observed data better.
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1A do not accept rounding errors

1A do not accept rounding errors

1A can be absorbed

b

1A+ 1M (1A for the first 5 terms -

[}
IM for the last term) |
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Solution Marks
. . =3
7. (a) - they-interceptof C is 5
2.3
42
Thus, we have a=-6 . 1A
** the x-intercept of C, is —2.
LAz _y
44+(-2)
Thus, we have b=3 . 1A
---------- @)
® @ - lim %=1 and lim Eind
x4 4—x x4 4—x
-, the equation of the vertical asymptoteto € is x=4. 1A
]
3-——
fm X8 i X a3
x—tw G—X x~ytoe i—l
x
. the equation of the horizontal asymptote to C; is y=-3 . 1A

(i) YA

»

1]

N
e et m i o e e e

(c} The equation of the vertical asymptote to C, is x=-4 .
The equation of the horizontal asymptote to C; is y=-3 .
The x-intercept of C, is —2.

The y-intercept of C, 1is _73

The coordinates of the point of intersection of the two curves are (0,-1.5).
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1A for ali the asymptotes of C
1A for all the intercepts of ¢
1A for the shape and position of
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Solution Marks

1A for all the asymptotes of C,

1M for the shape and position of ¢,
1A for all the intercepts of C;

1A for the intersection point

=
Il
o

O
St
i
y
—
-
Sk’
R
Lo
i
)
/\b
o
-
]
e
——
S
ety
-

o i o

(d)  The required area

) .
= J-:OI (9 —g(x))dx + _“05 (9 f(x))dx iM accept J
2 .

9 4y+6 ? -dy-6
i dy—.[ Y

-15 y+3 15 p+3

7
=2 j’j (9—£(x))dx

7 '
=2 J'OZ [9~ 3:_"6de

7 |
:2]2 [;2~ 6 de 1M for division
0

4—~x

7
=12 [2x + }nl4 —x‘ ] g 1A for correct integration

= 84+E21n—;——}21n4

=84-12In8 ' 1A
= $§4~-36In2

~50.0467 | a=1forrt 59.047
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8. (a md-?~=2tm6 1A
ds
X
:j 230r-90 df
1" -6 +11
dv
=[5]— 1A
I3 |
=15Injv|+C
=15In@? -6t +1D)+C (o 2—6r+11=(1=3+2>0)
Using the condition that x=40 when (=0, wehave C=40-15In1l . 1M for finding C
Thus, we have x=15In(t? ~6r+11)+40-15In11 . 1A
(4
() 15In@* ~6r+11)+40—-15In11 =40
15In(? —6:+11)=151n11
6t +11=11 - IM
Hi-6)=0
t=6 or t=0 (rejected) _
Therefore, we have =6 . 1A
Thus, 6 weeks after the start of the plan, the weekly number of passengers
will be the same as at the start of the plan. :
)
Cdx 3003
@ $x 300y
dr (1-3)°+2
<0 if 0<57<3 .
=0 if =3 . IM for testing + 1A
>0 if >3 '

: So, x attains its least value when =3 |

The least weekly number of passengers
=15In2+40-15In11

~40-15I 1t
14 thousand 1A

u iR
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Marks

d%x

de?

d*x

dr*
=

=40-151n

~30(* -61+7)
(¢ ~6e+11)?

Note that ;E=() when =3 .
f

=15>0
3

So, x attains its least value when =3 .

The least weekly number of passengers
=13In2+40-15Inl1l

1

1M for testing + 1A

{(d) By (c), note that the end of the Recovery Week corresponds to =3 .

(M)

(i)

The required change
= x(4) - x(3)
=15In(42 =24 +11)-15In(3? =18 +11)
=15(In3-1n2)

6623
6 thousand

M

1A

The required change
:r 30¢ - 90

3% =6t +11
:IS[In(t2—6t+3])]
=15m(4? -24+1D) 1537 —18+11)
=15(In3-1n2)

ds

4
3

=15In-3—
2

~6 thousaﬁd B

M

1A

(t+1)2 =60t +1)+11 =32 -6¢+11)
=21 +141 =27
2
S PR
2, 2
<0
Thus, we have (£ +1)2 =6(r +1)+11 <3(:* ~6¢+11) forall ¢.

2006-A8-M & §-12
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Marks

Notethat 2 —6f+11=(=3)>+2>0 .
' (t+l)2"~6(t+1)+11_3
i+ 11
=2t 427
VLRV INNY

<0
Thus, we have (1+1)2 ~6(r+1)+11<3(¢> -6t +11) forall .

IM accept using discriminant < 0

1

CLet f(=(+1)? ~6(t+1)+11=3(t> ~6t+11) forall 120 .
-—di@:~4t+l4

f
>0 if 03t<g~
if(—f) =0 if z:l
dt 2

<0 if t>1
2

So, f(#) attains its greatest value when t=—27i .

The greatest value of £(¢)
-5
)
<0
Thus, we have (¢ +1)% —6(¢+1)+11<3(> =6t +11) forall ¢.

1M for testing

Gii)  x(t+1)= x(f)
=15In{(e+1)2 ~6(+1)+11) - 15In(2 = 6+11)

2
ilsln[(m) m6(t~f~1}+11J

2 —6till

<15In3
<25
Thus, the claim is incorrect.

1M for using (d)(ii} and taking In

IAft.

By (d)(ii), we have (t+1) :

D+11<3(z* =6t +11)

Inf(r + 12 =6(t+ 1) +11)< In34 In(? - 61 +11)
15In{(t+1)? =6+ 1)+11)-15In (2 —61+11) <15In3
x(f+1)—x(1) <25

Thus, the claim is incorrect.

IM for using (d)(ii} and taking In

2006-AS8-M & S-13
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Marks

9. (a) Let u=t+10 . Then, we have %ﬁrﬂ:; .

The total amount
3
- j £(r) dr
4]
-1
3 ) =
:.[ 255 (F+10) 3 dr
¢

-1

3 )
= jo 25(u—10)* u * du
i

2 -1

5

13 = =z -
:zsjo (13 203 +100x * )du

'l .

N P T 27
=25 §u3 —}2u3+150u3jl

10

68
= 97.6552 thousand metres

() In(g(t)-28)=1Ink+ht’

h=~0.3 (correct to 1 decimal place)
ink=~1.0

(©

k=27 {correct ..to 1 decimal place)

@ () g()=28+2.7"%"

3
=307 +0.81/2 +0.1215:* +0.01215% +---

232 2,3
:28+2.7{1+0.312+(0'32:) L) +J

The total amount

3
= I g(t)de
0
. 3
::I (30.7 +0.81¢% +0.1215¢* +0.01215:°)de
: 0

3
0813 0.12152° 0.012157
Ty TS

= |:30.7t +

0

~ 109.0969 t.h.ousand metres

s
N 214037 5

S 242 233
(i) (O.St! ) +(0.3; )

Thus, the estimate in {d)(i) is an under-estimate.

(iii} Note that the estimate in (d)(i) is greater than the total amount of cloth
production under John’s model and that the estimate in (d)(i) is an
under-estimate.

Thus, the total amount of cloth production under Mary’s model is
greater than that under John’s model.

2006-AS-M & §-14
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+1() and r(tj>0 forall 7>0.

)

}

1A can be absorbed

1A

1M

IM

1A a-1 forrt. 97.655

-------- ()
1A
-------- )
1A
IA
()
M

1A pp—t for omitting © -

M

1A a-1 for r1.109.091

1A fit.

1M for using (), (d)(1) and {d){ii)
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10. (a)

(b}

{c)

(d)

The required probability

7% 47T 4720 4ie ™ artet?  a47e ™
4 L4 L4 WA s L4
0! ! 21 3! 4 5t

Let X km/h be the speed. of a car entering the roundabout.
Then, X ~N(42.8,12%) .
The required probability
=P(X >50)
50428

f—‘P(Z >W"i““2"—'—)

=P(Z >0.6)
=0.2743

The required probability
=(1—0.2743)°(0.2743)

~00552

i) The required probability

=C0.2743)* (1 - 0.2743) + (0.2743)"

The required probability

4 -47
0.063570471 {‘iﬂi—?——}

(it}

+ {(0.2743)5 + CF(0.2743)1(1 - 0.2743) + C3(02743Y(1 - 0.2743)2)[ 5

&

(amSet

|

0.668438485
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15

1M for the 6 cases + [M for Poisson probability

1A a-1 forr.t. 0.668
eeero(3)

50-428

IM (accept P(Z 2 T

))

1A a-1 forrt. 0.274

IMfor (1—pY p + M for p=(b)

1A a-] forrt 0.055
)

1M for the 2 cases + M for binomial probability

1A a-1 forr.t. 0.066

IM + 1M for numerator +
1M for deneminator using (a)

1A a1 forrt. 0.052
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Marks

11. (a) The required probability
=1-{(0.8)° + C} (0.8)"(02))
82

3125
2

= (0.2627

1M for cases correct + 1M for binomial probability

1A

a-1 forr.t. 0.263

The required probability
=(0.2)° + CF(0.2)*(0.8) +C3(0.2)°(0.8) + C3(0.2)°(0.8)°
_ 821
3125

|~ 02627

1M for the 4 cases + 1M for binomial probability

1A

a1 forrt 0.263
---------- (3
b : The required probability
=(0.8)%(0.2) 1M for p(1-p), where 0<p<l
_ 4096 1A
J8125

~ 0.052

‘The required probability
- (5080228 +{ct 0.8 0.2 )02 +{cf 0.8 0)0.2)
25344

78125

(i)

~03244

a-1 forret. 0.052

1M for the 3 cases + 1M for binomial probability

1A

a1 forrt. 0.324

The required probability
= C5 (0.8)"(02)? +(CP(0.8)°(0.2))0.2)
25344
78125

~0.3244

1M for the 2 cases + 1M for binomial probability

1A

a-1forr.t 0.324

The required probability
= (0.8)5(0.2)? +(C 0.8 (0.2 J02)
25344

78125

: 0.-.3244

M for the 2 cases + 1M for binomial probability

1A

a-1forrt. 0.324

(i)  The required probability
(s 0802202 +(cf0.8 02)02)
- 0.3244032

2006-A8-M & 8-16
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1A for numerator
1M for denominator using (b)(ii)

TA

a1 forrt. 0.394
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Marks

(iv)

The required probability
(s 02 o8
03244032

1A for numerator
1M for denominator using (b){ii}

1A

a-1 for rt. 0.394

The required probability

_ (0.8)°(0.2)* +C} (0.8)" (0.2)((0.2}2 +Cf (0.8)(0.2))

1-0.26272

2006-A8-M & 5-17
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1M (one term) + 1A for numerator
1M for denominator using (a)

TA

a-1forrt. 0.218
—err—(12)
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12. (a)  The required probability

0,-26 1 -26 2 -26 3 26
126 267 267 26% IM for cases correct +
o 1! 2t 3! 1M for Poisson probability
= 0.2640 1A a-1 forrt. 0.264
---------- (3)

Let p be the probability described in (a).

by (i The required probability
. =p+(-plp+{1- p)z p+{l- p)3 p IM for the 4 cases + 1M for geometric probability
=1-(1-p)’
1-(1-0.263998355)"
=~ (1.7066 1A g1 forrt. 0.707

(iiy  'The required probability

(1-0.263998355)%(0.263998355) + (1 —0.263998355)°(0.263998355){ 1M for numerator using (a)
~ 0.70656282 1M for denominator using (bX(i)

1A (accept 0.3513)
a-1 forr.t. 0.351

(iii} The integer m satisfics P(M <m)>0.95 .
p+{l—-p)p+(l- P)2 pto (- P)NPI p>095 1M withhold 1M for bearing an equality sigi
1-(1- p)" >0.95 ;
{1-p)” <0.05

- (1-0.263998355)" < 0.05
min(0.736001645) < In{(0.05) IM for using log or trial and error

m>9773273146
Thus, the least value of m is 10. 1A

(¢} Notethat N ~B(50, p)y .
The mean of ¥

=150 p
~ (150)(0.263998355) IM = mmm e :
=~ 39.5998 1A { accept 39.6 ) II
a-1 for r.t. 39.600 either one

The variance of N
=150p(1-p)
~(150)(0.263998355)(1 - 0.263998355) | "omToosoooooooooomeeeoow

~20.1455 1A (accept 29.1456 )
a-1 forr.t 29.145
---------- )
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