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AS Mathematics and Statisties

General Marking Instructions

It is 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 allocated to that part, unless a particutar method has been specified in the
question, Makers should be patient in marking altemative solutions not specified in the
marking scheme.

In the marking scheme, marks arc 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 amiving at

an angwer given in a question.
In a question ¢onsisting of several parts cach depending on the pravious parts, M’ marks
should be awarded to steps or methods correctly deduced from previous answers, even if
these answers are etroneous, However, 'A’ marks for the corresponding answers should
NOT be awarded (unless otherwise specified).

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. $ome stéps would sither be omitted or stated implicitly. In such cases, markers
should exercise their discretion in marking cendidates’ work. In general, marks for a certain
step should be awarded if candidates’ sofution indicated that the relevant conceptftechnique
had been used.

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

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

Marks may be deducted for poor presentation {gp). The symbol @ should be used to
denote 1 mark deducted for pp. At most deducted | mark from Section A and | 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.

Marks may be deducted for numerical answers with inappropriate degree of accuracy (a).
The symbal ®5huuld be used to denote | mark deducted for a. At most deducted | mark
from Section A and 1 mark from Section B for @ . In any case, do not deduct eny marks for
a in those steps where candidates could not score any marks,

Marks entered in ihe Page Total Box should be the NET total scored on that page.
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Solution Marks
x
L (o)==
Y
Irnt+lny=i
y .
-td—y x-dlﬂ; }-—:ﬂ 1M differentaition of fnx
l‘”l_d_y: 1d't {ar dx . ’d.x ) iM  chain rule
x oy ¥ w 1M quotient/product rule
L ). 2
YRR T &
b _ ﬂ;_ I atleast ane step
de  xyp+x
Ammﬂlx‘ 1]
xy=e"
y_xd_J" IM  diffarentaition of e *
Y ye® :'i‘ IM  chain rule
¥ IM  quatient rule
yox
dy T dr
gty =X "
b2, 28
U“d:ﬂ' y-x dx
& 97 1
dr  ay+x?
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Solution Marks
i Lt 1o b, 3
{2) (1+2I)?=l+%(2x)+2 22 {2.\')2+2( 2;( 3)(2x)! o M any 3 terms

k]

1 5 7
=l4+x——x" ——x +---
¥ 73T

= 1+x-—;—x1+-;~x o 1A
=+
Q487 T = 1-2 (@) 1A
= 1—dxt 4o
\ 3
- 3y 1
(b) [1-2x+4x7) ? =Q%
{+2x) 2
2 1
= (1+8x%) T (1+2x)2
= (1-4x3+---)(l+x—%x? +%x"4»--} M
Ta, bs .0
=l+x-—xr +—x —Ax +--
2" T2
= l+x-%x1 _%;34.... 1A
Alternatively,
1 1
(-2x+4x1) 2 = [1-2x(1-2x)] 2
)
T [—'2;:(1-2;:)]4-—2—2[—2::(1-2::)]2
2 u
)
+——2—3‘2—--2—[—2x(l—2x)]3+--- 1A
=1+x(1—2:)+%x’(1-2x)’+—;~:’(|-2x)’+--.
: 1A

(pp-1 for exira terms of
missing *+--" in all cases)
wene{5)
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Solution Marks
i 1A integrand |

L

1
3 - -
Area of the shaded region = ‘L(Hr‘ —ebydr

TR
a x+§-:3—se=
4
0

o 65,2537 (or 28-8e)

4, {a) The graphof &x) is concave downward (or convex upward} when
1<x<3, (or 15x53 elc)

(b) The points of inflexion are (1, -16) and (3, 0).

(c}

0 3.0 x

(,-16}

{0, -2

accept ef _[—x?
LA limits

(pp—| for missing dx)
4

1A for .1r+1.:E
4
1A for —Be®
1A a-1forrt 6.254
==m(5}

IA  minimum point
1A shape and coordinates of points

44
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. (2) Let &, O, O bethe lst quamlc median and 3rd quartils Fesp. then
[dlternaive piethody (RS 21) 7 i ,‘%-; gy ol IR

. _r T5ke | 84.5kg | 89.5 kg
b Ge=gn thtem (525m) | (1o.5my | usosmy | 145 K8

75ke | 85k | 91kg
sty | i | qesdy | TOkE

i. @, =L(,,+1) th term

"”1 Tikg | 85kg |90.5kg
i 0= th term o7 | gy | gsasw | 130 kE
. _ r(n—l)+4 75kg | 85kg | 90kg
v Q== thiemn | e’ | iy | asw | 1348

v. 0, -=%n andround offto | 75kg |B4.5kg| S0 kg 15%
G | aosmy | oén £

the nearest 0.5th term

(v) (fHlustrating method b only)

100

90 -

85
€ [l
T 0

70

65 -
Old New
weights weights

(e} No. The diagrams in (b) cannot show individual difference.

or  i. There is no substantial evidence for making the claim.
ii. Itis possible that the woman weighed 60 kg on completion
of the programme is the woman weighed 99 kg when the
_programme started. {any counterexample)
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Marks Solution Marks
6 (&) Probability of having no vanilla flavour ice-cream
_q ( or PATEATH AT, ) 1M denominator
- ct sJ)\s)\4)" p IM  numerator
= % {or 02) 1A
1A median .
(M 1stor 3rd quartile (b}  Probability of having exactly 1 cup of vanilla flavour ice-cream
. . et 4 2 4
1A intérquartile range - iy {or CF (3](1)(1] ' 2x3x Py ) IM sumerator
ct 6J)h 5004 P
= % {or 0.6) 1A
()
{pp—1 for wrong/missing unit)
1 The probability that there is no The probal,:ility that there is at least
people killed in a traffic accident | peaple killed in a traffic accident
=™ () =l-g™ (g A
= (.904837418 = (L.095162582
The required probability The required probability
M binomial (at least 2 terms}
3 4 El L]
= pfesplQ- = (=) +5(1—
P +5p7(1-p) (1-q)" +3(1-9)'q {]M cases 0 and
= 0,925477591 ~0.925477591
w (,9253 ~ 0.9235 1A a-1foret 0.925
-5}
8. (g}  The probability of a customer winning a prize in 1 trial
5 5
=03=[+07 = 1A
{9] 7{6)
=075 LA
1A any correct box-and-whisker
disgram with scale (b) Let x and ¥ be the probabilities of generating games A and B respectively.
5 5 2
LA all comect, same scale Then ;" AT Aty M
and X+y= M
5 2
=x+=(1-x}==
g5 70=3
35,2
6 18 3
xz% (or 0.6) 1A or y=-§-. y=04
The probabilities of generating game A and game 8 are
% {or0.6) and % (or0.4) respectively. 1A
e ®
{6
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Marks

Solution
0. (@) () f(x)=16+4xe0M™

f'{x) = de 355 (1-0.25x)
>0 if 0ax<4
=0 if x=4
<O if xx4

flxy s £(4) for x>0 .
(i) | x Q 1 2 3 4 5 6

16 [19.1152420.8522]71.6684]21 886121 7301[21 3551
= | ey [enfeen oy | @[ @n ] @i

from

= %{Iﬁ+2l.355 1+2(19.1152+20.8523 + 2].6684+21.3861+2L7301)]

=124
The expected increase in profit is {24 hundred thousand doflars.

6x

J1+8x

6x-8
641+ 8x —
* 21482

1+ 8x
_ B(1+4x)

(B) @ gle)=i6+

gilx)=

3
{1+38x)3
>0 for x>0 .
glx) is strictly increasing for x>0,

6x 6fx
lim |16+ = lim [16+
i 6 10 7
—+8
x
g(x) »® ag x—p @
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{IM attempting to find F*
1A

accept considering
f1x) = e (0255 -]

1 follow through

IA comrectto 1d.p.

1A w-1forre 124
pp—1 for wrong/missing unit
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Solution

Marks

(i) Let w=+1+8x , then u«’ =1+8x , 2udu=B8dx
& 53 33
)de= | {16+ dx {or EIde+E dr
J'“g() “ 31+Bx] Jl+8x

(e 80201 ?60e’ -1y |
_J'I(IMTLW (o [16xE+LT4u

M3 1 3 o, 3
= = - d 96 —ut e d
jl[lﬁu e 16)" Cor +-L(16" 15)
7
=[Lu’+2u2—iu]
16 16 ),

=116
4

=116
The expected increase in profit is £ 16 hundred theusand dolars.

te.  f(x) is bounded above by £(4) .
From (b)(i), g{x) increases to infinity a5 x increases to infinity.
fx)>0 and g(x)>0 for x>0,
the area under the graph of g(x) will be greater than that of f(x) as
x increases indefinitely, i
Plan G will eventually result in a bigger profit.

(c} From {a}i}, f(x)=F(4) (=21.8861) for x>0, }

=
5

} 1A integrand
1A limits

1A ignore limits

[A a-1forct 116
pp—1 for wrong/missing unit

Alternative graph for 19(2)()

(|
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Solution Marks Solution Marks
. _ b
0. @ O :(?(:)cfl ebine " () (i r(ey=20-pe
nr{ty=Ina+&n {20-r(f}]=In p— gt 3
@ [ e 0 089 1 Lie | 13 y
Inr(y 207 2.51 2.73 2.86. @ : ! 2 2 . 3
In[20 ()} 249 2.04 1.55 0.92 041

P\ccept using common logarithm

. “
2k :
¥ t
i/ i 3
5 r. = ' I
Ei 2 ‘
25 1] ¢ .
=
17 =
1 |
i t X
Y . i b i
y tM scale and labelling RudRN RN RN :
"1 | IA paints and line £ N o
. e Tk ! SRELwRS
y : - o } ; j IM  scelc and labefling
0 1 ST - L ! : ‘ 1A ignoring the pointat =35
In¢ 0 2 ‘ P p g the p
When t=5, Inim 6l 1M for either
lnr(5)~3 from the graph. . From the graph, Inpw~3.05
1(5) %201 1A (5 eli9.L 2.1 pr2ll 1A pe[201,233]
Inr{5)e(2.953.05] In pe[3.00,3.15]
= 0.4!;3.05 x —0.528
g=0.528 1A g€ [0.518,0.550]
o marks for p or ¢ ifthe
ph is not correct,
2000-A5-M & 5-26 2000-AS-M & 5-27
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Solution

Marks

Solution

Marks

(iiiy  The total number, in thousands, of bacteria after 15 days of cultivation
13
- L (20 - pe~*1dt + 100

¢ 15
= lZDH-ﬁe""‘] +100
q [

=300+ E% 00
q g

=260 +100

= 360

[IM  definite integral
UM adding 100

1M for integration

{5
1A L [20- pe~" Jdr & [255,263]

1A Ans. € [355, 363]
pe—1 for wrong/missing unit

Let N(1} thousand be the total number of bacteria
after ¢ days of cultivation, Then

N = I[zu—pe'vf]m
=+ Ee ¥ 4c
q
N(0) = 100
wo=Lic
q
om 100~ £ «60.04
q

Hence the total number, in thousands, of bacteria
after 15 days of cultivation is

N(ISY = 2054 5™ 40 =360
g

M

1M for integration

1A ce [55.02, 63.46]

IM+1A  N(15) e [355, 363]

2000-A5-M & 5-78
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@ In55=a-e"H
' nog=a—e "

Eliminating ., we have
& ¥ 9B -m55=0
1, 98
e-u g-Zk

-~y +=In—=10

(e T
l:l:Jl—iln%

Ik _ [

£ 2

= .30635 or 0.69365
»0.306 or 0.694
k= 0.5915 or k=0.1829
a % 4,8401

a=58929
&k =0.59 k(18
2dp.
{a ndB {n = 5.89 {or 5.90) (2dp)
k059
i . InN(Ty= 480,
() Using {a = 4.4 0
M)~ 121.
k.18
i ., InMN{7)}=35.12,
Using {a = 5.89 )
N(7y= 167 (or comparing In170~ 5.1358)
k=0.13 will make the model fit for the known data.
an5.89

M) = N0 o RIS

N(r)—be"'9m3ﬁl as {—+m

The total possible catch of coral fish in that area since January 1, 1992 is
361 thousand tonnes. ;

2000-AS-M & 5-29
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IM quadratic equatian

1A 1.t 0.306, 0.694

1A a-1 for more than 2 d.p.

IM rt 4.80
rt 121
rt 5.12-5.14
rt 167-170

1A follow through

1A rt 361 - 365
pp—1 for wrong/missing unit
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Marks

© O v hNH=a-e™"

N _, e
N

N'({@) =& N(e' ™"

Alternatively,
Niy=e*"
N = =" (i)t = ke N(p)

G N'(= AN ~ AN}
= N (1M 1)

>0 when r«
=0 when r=

<0 when >

P | e | | -

N'{f} is maximum at ¢ =L

w0 5,50
The maximum rate of change of the total catch of coral fish
in that area since January 1, 1952 occurred in 1997,

In N(6)~ 497, N(6)= 143.6

In N(5) 4,78, N{5}= 110.7
The volume of fish caught in 1997

= [N(6) — N(5)] thousand tonnes
»~ 24 thousand tonnes

2000-A5-M & 5-130
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1A

M

t € (5.4, 5.56]

In N(6) € [4.97, 4.99]
N(6) & [143.6, 146.3]
In N(5) € [4.78, 4.80)
N(S) € [19.7, 1220)

pp-] for wrong/mizaing unit
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Saolution Marks
[2. (@) Let X~N{Z0, 57 and Z~N(0, t).
(i P(risky but not hazardaus | A)
= P(12<X'<27) 1A
- p(m;zo <7 2'.'-2{})
= P(~1.6<Z<14) M
~ (.4452 40,4192
= .8644 1A a-1 forr.t. 0.864
(i} P{risky | A} = P(Y> 12)
= P(Z>-1.6)
e 0.4452+ 0.5 1A
= 0.9452
P{hazardous | A) = P(Y>27)
= P(Z>14)
= 0.5-04192 1A
= 0.0808
P {a risky bottle is hazardous | A) = 0.0808 = L0855 IM
0.9452
(b} (i} Prisky) =0.6P(risky|A)+ 0.4 P(risky|B)
= 0.6(0.9432) + 0.4(0.058) IM
x 0.59032

=0.5903 )

, ofey . PUrisky | BIP(B)
P(B and risky | risky) Plrisky)

. (0.038)04)
05032

= 0.039%3

P{hozardous | B)P(13)
P(risky)

, (0.0040.4)

0.59032

=« 0.00271
= {.0027

(ii) P(B and hazardous | risky} =

(i) P(license suspended) = 1-(1- p)° - 5p(1- p*

= 1-{1-0.59032)* - 5(0.59032){1 - 0.59032)"

= 0.9053

2000-A5-M & §-31
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lA  a-1forr1, 0.590

lA  numerator
IM  Bayes' thearem

1A numerator
IM  Bayes'theorem

IM  binomial
IM  complement of cases 0 & |
iM  pfrom b(i)
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13. (m) Possibleteams: B, Gy, B Gz, ;G and B, G, . 1A
(b}  The probability that B, G, can enter the second round of the contest
=09%0.8
=0.72 1A
{¢} Probability required = %(0.9 %x0.8+09x0.6+0.7x0.8+0.7x0.6) IM 4 cases
=056 1A
(d) Suppose 8, G, and B, G. are formed to represent the school.
(i) The probability that exactly one team can enter the second round
1A probability of 1 case
= (0.9%0.8)(1-0.7x0.8)+{0.7x0.6}{1 - 0.9 0.8) {m emmation of 2 cases
br 1 -(0.8 x 0.8)0.7 % 0.6} — (1 — 0.9 x 0.8)(1 - 0.7 x 0.6}
=0.5352 LA
(iiy  The probability that at least one team can enter the second round
=0.53352+09x08x0.7x06 iM
br 1—{1-0.9x0.8)1 -0,7 x 0.6]
for 09%08+0.7%06_09x08x07x0.§
={,3376 1A
(c)

(i}  Ifthe two trams are formed randomly, the probability that
exactly one team can enter the sccond round )

-]2—:( 0.5352%[(0.9.:0.6)(1 -0.7%0.8)+(0.7%0.8)(1 -0.9x0.6)]

- %(0.5352 +0.4952)
=0.5152

(i) B B G, and B, G are formed to represent the school, the
prabability that at lzast ona team can enter the second round
»04952+09% 08 x 0.7 x 0.6

Br1-(1-09x06)(1-07x08
br09x06+07%08-09x06x0.7%08
=0.7976

From (d)(ii), the combination 8, G, and B; G, will have a better
charice of having at least one team that can enter the secand
round of the contest.

2000-A5-M & 5-32

AR

M the combination G, , 8,0
o 1
IM  mubktiplying by 3

1A
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Solution Marks
14. (a) Poisson distrib II.in]_ Binomial dii!['hlilﬁjnll
frequency: mo-%l mo-cf[ﬂx[%] -
missing values: 36.79 . 20.09 (or 2009 20,10 TA+TA

{b) The maximum eror tor Po{1) is 2.79 while that for B(6, %) is 1.19.

The binomial distribution is better.

(e} (D)

(i}

i)

6.13 0.80 0.81 0.80 }

The probability of getting a¢ least 1 stamp in a box of the Chips

&
=1-[1-4
_1[1 6)

= 06651020233
= 06651 (p)

The probability of getting at least 1 stamp in buying
not more than 3 boxes

= +0-pdp +0-p)

= {0.665102)[1+ (1 - 0.665102) + {E-0.665102)? ]
o 0,3624389632
o 09624

The probability of getting exactly 5 stamps in 2 boxes with stamps
H 4 2 2 L] 3 A
LYY s 1Y s 61561](5
= -2 ol O I PP (R B (Gl I A I e
Z[C’(GIGJ C‘(GJ (6) * 2(6} [6) ‘(5 5
br 2[0.4019 = 0.0080 + 0.2009 = 0.55356]
5 ? 5 T
1Y AE
{MB@@%MH
2087 (6115 415%20)

- 6!1
x 0.027994301 ()

‘The probability of getting stamps in both boxes in buying two boxes
?
=h
= 0.442360701 { 1)

The required conditional probability = £
P

0027994301
0.442360701
= 0,0633

2000-A5-M & 5-33
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TA+1A  o—1 for more than 2 d.p.

1A awarded only if{a) is correct

read from table

1A a-1 for r.u 0.665

1M casesl,2and 3
1M Geometric (p)

1A a1 forct, §.962

IM combinations {1, 4) and (2, 3)
tM  multiplying by 2
IM  binomial distribution

read from table

0.0632 if using figures in table

USE ONLY





