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AS Mathematics and Statistics

General Marking Instructions

1. 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 particular method has been specified in the question. Makers 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, e.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 @should 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 @ . At most deducted 1 mark from
Section A and 1 mark from Section B for a. In any case, do not deduct any marks for a in those
steps where candidates could not score any marks. '

8. Marks entered in the Page Total Box should be the NET total scored on that page.
9. In the marking scheme, ‘r.t.” stands for ‘accepting answers whicl‘lrcan be rounded off to’ and ‘fit.

stands for ‘follow through’. Steps which can be skipped are §haded whereas alternative answers
are enclosed with . :
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- Solution vMarks
Lo (@ - P(4L B) ;
 =P(4)+P(B)~P(4NB) ,
=0.75+0.8—k - 1M can be absorbed
=1.55-% 1A
' ®) @ - P(4uB)<l 1M can be absorbed . —---- !
s 155-k<1 (by @) cither one
Therefore, we have k>0.55 . 1 ;
 P(ANB)<1 e
skl
1

Thus, we have 0.55<k<1 .

Qi) - P(A'LB)

=1-P(ANB) (since 4"UB" isthe complementary event of 4N3B )

=1-k

<£1-0.55
=045 )
Thus, we have P(4'UB) <045 .

(by 0)®H)

1M accept k=1-P(A4"UB")

1

P(A)
=1-P(4)
=1-0.75
=025

P(B")
=1-P(B)
=1-0.8
=02

P(4'UB) ,
=P(4")+P(B")-P(4'~ B
=0.25+0.2-P(4' B
=0.45-P(A" B")

<045
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Solution

Marks

@

E\)

av
dz

6

[
(ef+e?)
6

=
(e (2 +1))°
6
B
e2(e?+1)

x
6e?
£
(e? +1)2
L
Let u=e? +1 .

d _—
Then, we have el l32 .
dr 2
2du

Also, dr=
u—1

. Now,

N
o
6e?
= JT—— dr
(e2 +1)
= J‘%(u-_—l.ldu
u (u-1)
= —lzdu_

u2

So, we have ]\’=_—12+C
u

Now, N = +C

-12
]

e? +1

Using the condition that N =8 when 7=0 , wehave 8=—-6+C .

Hence, C=14 .
Thus, N =14 —

e? +1
(b)  The required number of fish -
12
)

{
el +1

= lim(14 ~

[—e

~14- Tim —2
=0

e? +1
=14 thousands

2004-AS-M & S—-4

1 must show steps

dv 12
1A accept ~—="%
P du 2.

1A

IM for finding C
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Solution Marks
3. (a) Since 2mrh+2xr? =1627, we have - 1A ---n
| rh+r® =81. k i
Therefore, either one
The required capacity E
|
=m‘2h+—2—m'3 I
3
= ﬁr(Sl—r2)+§7zr3
=_(817rr—§7zr3)cm3 1
(b). Let f(r)=8lxr ——;-71'1'3 for all » 20. Then, we have
' Ef—(rl——*S]zz—m'z». 1A
Codr ‘
<0 g ghen r=9 M
Codr
it >0 if 0<r<9
._(_j(r_) =0 if r=9 ; 1M for testing
_ ]_'<O if r>9
So, f(r) attains its greatest value when r =9 . 1A
Thus, ’By (a), the capacity of the container cannot be greater than 1600 cm?® . | 1A
Let f(r)=81lzr w%nﬁ forall »r20. Then, we have
df ‘
' (r)=817r—7rr2 . 1A
dr
d "
o) =0 when r=9 M
dr
.d2
p fg.r) =-27r<0 forany r>0 1M for testing
»
Na

Note that £(9) =486

<1600
Thus, by (), the capacity of the container cannot be greater than 1600 cm”® .

So, f(r) attains its greatest value when r=9 .

1A

2004-AS-M & S-5
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Solution . Marks

4 @ @ (ty+z)?
= 2 +y2 +22 42 +2yz+2xz - 1A

(i) Note that
(x+y+ z)4
= (x2+y2 +22 +2xy+2yz +2xz)(x? + % +22 +2xp+2yz +2xz)
Thus, we have
the coefficients of x°y , x°z , xp°, Yz, xz° and yz*

-=0)+@0) , 1M can be absorbed
=4 1A
() @ The required probability »

=1- p4 - g4 -7 1M for complementary probability + 1A
The required probability

= (p+q+n)' -p*—g*—r* 1M

=1-p'-g*-r* 1A
The required probability

= (p+g+r) -p'—g*-r! Y

= (P* +¢* +1r2 +2pg+2gr+2pP)(p* +¢* +1r +2pg+2qr+2pr)— p-gt—r*
= p4 +q4 +r +4p3g+4p3r+4pq3 +4g31‘+4pr3 +a4gr +
6_192(]2 +6pzr2 + 6q2r2 +12p2qr+12pqzr+12pqr2 —p4 —-g’4 —

= 4p3q +4‘z:3r~)-4pq3 +4q3r+4pr3 +4qr3 +6}72q2 +6pzr2 +6qzr2 +l?._:>2qr+12pqzr-5-1:qur2 1A

(i)  The required probability _
= 4(p’q+p’r+pg’ +g’r+ pr’ +gr) 1A for (g4 5ore pa’ v grs pr aa®y +
' 1A for all being correct

The required probability
= 4p°(1- p) +44°(1-q) +4r°(1-1) 1A for (P°(1- p)+ 2 (A-g)+r(1-r)) +
1A for all being correct :
The required probability

= 1~(p4 +q4 4+ +6p25(2 +611724r2 -|L6q2r2 +12p2qr+12pq2r+12pqr2) 1A for (1174+r_.747+r4+6p;lc_g2 +6p2r2 +6qu2 _
+12p2qr+12pq27"+12pqr2) +
1A for all being correct '

2004-AS-M & S-6




DURETSA FOR TEACHERS USE ONLY

Solution Marks
5. (a)
7 1A for any correct box-and-whisker diagram
1A for correct scale
pp—1 for omitting the title
| - } } f—— t — ] f } |
0 10 20 30 40 50 " 60

. Monthly incomes (in thousands of dollars)

60T

50+

40 1

30+

20

10+

© Monthly incomes (in thousands of do"ﬂars‘)

0L

1A for any correct box-and-whisker diagram
14 for correct scale
pp-1 for omitting the title

®) @ » Let $X be the monthly income of a randomly selected university .
. * graduate from the group. Then, we have X ~N(17940, 4700%) .

The required probability
=P(X <17000)
1700017940

=PZ<—
( 4700 )

=P(Z <-02)
=0.4207

‘ (ii) ~Since the distribution is skewed to the right side,
. the model proposed by the student is not appropriate.

2004-AS-M & S-7

1A
1A a-1 forr.t. 0.421

1M accept skewed to one side or not symmetrical

1M
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Solution Marks
(8  Therequired probability -
=1- (i)2 IM for complementary probability
_ 99
1A (accept 0.99
=700 (accep )
The required probability
=1-1 0(-110-)3 _ 1M for complementary probability
_99
1A (accept 0.99
100 ( P )
(b)  Therequired probability
= (1‘35)(%)(1*16) 1A for the numerators
=% 1A (accept 0.096 )
The required probability
I
= %3_ 1A for the numerators
=-5—(3)6 1A (accept 0.006 )
(¢)  Therequired probability
- G yra- IM for p2(1- p) +
10 10 1A for all being correct
36
= 25 1A (accept 0.288 )
The required probability
IM for the two cases +
(TO-) (ﬁ)(ﬁ) 3( ) (Ta) (10) 1A for all being correct
36
L 55 1A (accept 0.288 )
" The required probability
(C, Cl Cl ) B(Cl Cl) IM for the two cases +
1A for all being correct
_36
125 1A (accept 0.288 )

The required probability

2
3*(102 )(—) (—) %—) %)

125

1M for the two cases +
1A for all being correct

1A (accept 0.288 )

2004-AS-M & S-8
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Marks

Solution
L 2% c+5
@ @) v hm Z e amd Hm 2o
Lo o x>-3" 2x+6 x—+-3* 2x+6
C ', the equation of the vertical asymptote to C; is x=-3 . 1A
5
2+—
. 2x+5 .
im l_+ = lim 36C =1
x—3F0 2x 4+ 6 x—):too2+_
x
1A

the equation of the horizontal asymptote to C; is y=1.

(i) The x-intercept of C; is -2.5.

The y-intercept of C, is % .

¥y

]

i

]

1

i

{

!

1

1

i

1

L] )

y=1 :’- ——————— Py

5

i 3

:

Gol o :

|

1

i

]

: B

iC‘,:y=f(x)

x=-3]

1

1

i

]

i

(b) The équation of the vertical asymptoteto C, is x=-3 .

The equation of the horizontal asymptote o C;, is y=-1 .
_ The x-intercept of C, is -2.5. -
. The y-intercept of C, is :ES— .
Also, for f(x)=g(x) , we have
S 2345 —(2x+5)
2x+6  2x+6
x=-2.5 (since x=-3)

Therefore, the coordinaies of the point of intersection are (—2.5,0) .

2004-AS-M & S-9
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1A for all intercepts of G
1A for shape and position of G
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Solution

Marks

1A for all asymptotes of C,

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

1A for the intersection point

G y=g(x)

e e T ST

© J; (£(x) —g(x)) dr =22+ 5+In(A-7)

9 A 2x+5
25 2x+6

dx=21+5+In(1-7)

i 1 :
2 1- dx=24+5+In(A -7
J‘—z.s( 2x+6) o ( -7
A

2[x—%h1(2x+6)} =2A+5+In(1-7)
-25

22-I(2A+6)+5=21+5+I(A-7)
In((2A+6)(A-7))=0
(2A+6)(A-T)=1

222 -81-43=0
1 8+24/102
4

)L=2i—§—«/102

Since A>7 , we have :)v=2+—;—\/102 .

2004-AS-M & S-10
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1A

1M for division

1A for correct integration

1M for Inh(1)= constant

1A

1A
SR
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Solution , Marks
8 (a)  The total fuel consumption
15 .
= j £(£) de | 1A withhold 1A for omitting this step
1520 (f(O} +£(15)+2(f(3) +£(6) +£(9) + £(12))) 1M for trapezoidal rule
2, i) ‘
=27. 4036 hires 1A a-1 forr.t 27.404
---------- ®)
(b)  The total fuel consumption
) s
o "aa%%é’ A
——t 15—1)“ds
J. 145 ( ) :
225¢-30¢% +1%) dt o 1A
145 J- ( ) .
2 418
= L 2—_22—‘—101‘3 +—t— 1A for correct integration
145 2 B R ‘
33
= 2373 litres 1A
ol |
=~ 29,0948 litres a~1 forr.t. 29.095
| e®)
il
(c) f£() -——t (15-1)e
-l -t
dg(t’) Las- 2)e —i%t 15-1) ¢4 : 1M for Product Rule or Chain Rule
R U = L
= T (t°—23t+60)e" 1A must be simplified
1 = |
=-—(t-3)(t—-20) e *
e —3(-20)e
i >0 if 0<¢<3
t
Md(t—) =0 if r=3 1M for testing + 1A
<0 if 3<it<15 '
So, we have
the greatest value
= f(3)
=3
1A provided the testing is correct
~42513 a-1 forrt. 4.251

2004-A8-M & S-11
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Solution

Marks

©)

f(r):—};t(lS—z)e

cif @ 1

dr

daf(z
For —%E‘—)—=O,wehave t=3 or t=20 (rejectedsince 0<tr<15).
d2) -1 = =
=—{-3)r-20)e? +—(2t-23)e4
T (=20 e ¥ (t-23)e
. =t
= —(*-31r+152) e
64
a*f(t) 17
=—c
d? |t=3 16
So, we have
the greatest value
= f(3)
-3
= 9¢4

~

4

- -
—_— 1 —

=—(15-2f)e* ——1(15-1)e*
¢ ) TR

!

=L 0sri60)c7
16

-

=-l-lg(z‘—3)(z‘~20) et

1A provided the testing is correct

1M for Product Rule or Chain Rule

LA must be simplified

1M for testing + 1A

a-1 forrt 4251

®

(iD)

d?f(t)
dr?

~/

flg(z“ —23)ed

-

=%§(r—3)(z—20)‘e 44

~

2L 31es 152) et

64

< .
>0 }

t=0 8
15
Uo7

d2f(t)
dr?

d*f(t)
de?

r=15 8
a*f(t)

Therefore, by considering PR we cannot determine whether
{

the estimate in () is an over-estimate or an under-estimate.
BiQ)
dr?
the total fuel consumption from #=0 to f=15 when using
driving tactic 4 will be less than that of using driving tactic B .

, we cannot determine whether

Thus, by considering

2004-AS-M & S—12
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—C)

1A must be simplified

for testing two values of ¢ lin [0, 15]

M 2 -
or for factorizing %—fg-t)*e 4
7

1A
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Marks

Solution
oy
0@ @ Z=-af
- . dx
: dy .
-———=g
i B
dy .
In(-——=)=Ina-(In f)x
( dx) (In )
£ =~1.133 (correct to 3 decimal places)
(i) f*=e* forall x20
- A=hp
. A=0.125
dy__ X
a P
gl:—ae“’l"
dx
y=—a_[e"’kdx
y= LeFyc

AR

590

9% =5

. S
Note that y(0)=76 and y(2)

@ a 22
—+(C=76 and —e " +C=59.2 .
A A

So, we have

a=9.5 (comrectto 1 decimal place)

. Then, we have

%(l - e“u) =16.8 . Hence, we have

1A do not accept Ina —In Sx

1A

1A accept A=0.1249
a-1forr.t. 0.125

1M can be absorbed
IM for-finding y by integration

1A for correct integration

1M

IA

A =™ forall x20

A=Inp
A=0.125
dy X
FRa
b —ae
. :

]t =-a _[:e"‘ dx

1A accept A=~0.1249
a-1forrt 0.125

1M can be absorbed

for integrating from x =0 to
x =2 on both sides

' 2
¥(2)-y(0) = % { e ] 1A for correct integration
0
So, we have %(1 —¢**)=16.8 . Hence, we have IM
St s ‘ . ?
.5 (correct to 1 decimal place) 1A

©2004-AS-M & S-13
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Solution Marks
) @

C~0.0504 accept C e[—0.08, 0.06]
So, y~75.94963597¢™1%5% 4 0.050364028 accept y ~ Be %1% 4 C

- where Be[7594, 76.08]
When y=25.2, we have
25.2=75.94963597 ¢ *1%5% 1+ 0.050364028 1M for leaving x only

1A provided B and C both acceptable
Thus, the altitude of the mountain is 8.8 km above sea-level ( correct to
the nearest 0.1 km ).
(i0) %e‘”’ —%e'“’* =13 1M for using  y(k)— y(2h) =13

&, a2 O . . . .
I(e )= 7 e +13=0 1M for transforming into a quadratic equation

75.94963597(e71%")2 ~75.94963597¢ %15 113~ 0
e 1 £ 0.780773822 or e " ~0.219226177

h~1.979758169 or h~12.1412048 1M for taking In to find kA

Note that h=12.1412048 is rejected since 4> 8.8 is impossible. :

Thus, we have A ~2.0 ( correct to 1 decimal place ). 2A provided (b)(i) is correct
________ (7 o

2004-AS-M & S-14
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Solution

Marks

10. (@)  Therequired probability
- = (0.075)(0.94) + (1~ 0.075)(0.14)

=02

(b)  Therequired probability
_ (1-0.075)(0.14)
0.2

= 0.6475

© @) - PMM=3)
=(1-02)%(0.2) «
= 0.128
(i  op
L

[}

2

o
W
ﬁlo*]—q
[ B .
- R e
- [N

:)
oy

(i) Putting k=25 in P(—ko sM-pu<ko)2 1—}}2— , we have

P(-250 <M -4 szﬁa)zw(L)l .
245

By (e)(ii), we bave P(—20 <M ~5<20)30.95 |
So, we have P(-15<M <25)20.95 .
Note that P(-15<M <1)=0 .

Thus, we have
- P M<25)

= P(-15< M <25)~P(-15< M <1)
=P(-15< M <25)
> 0.95

2004-AS-M & S-15

Y

IM for (p(0.94)+ (1~ p)(0.14)) +1A )

1A .
—)

1M for denominator using (a) +1A

' 5
1A (accept 2—9 ) a-1forr.t. 0.648
400
)

IM for (1-(a))*(a)

1A
1
IM for —
(a)

f

i

‘ i

M for [12(@) |

!

1

1A for k=245 or k=420

M
IM for using P(-I < M <1)=0forany />0

1 do not accept finding the vahie of
P(l< M <25) directly
e (9)
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Solution

Marks

11.

(a) The required probability
= (C; (0.7)%(0.3))(0.7)
= 0.252105
~0.2521

(b) Let X be the number of red coupons in the 10 packets of brand C potato

chips.

€)) The required probability
=P(X24)
=1-(0.7)"°

R T
b2

~0.3504

~C1%0.7)°(0.3)~ C3°(0.7)%(0.3)* = C1°(0.7)7 (0.3)

(i) The required probability
=P(4<X<5)
=C}°(0.7)%(0.3)* + C1°(0.7)° (0.3)°
03030402942
~0.3030

(iif)  The required probability
=P4<X<5|X24)
P4 X <5)
R ED)
_0.3030402942

70350389281

The required probability
=(P(X24))*
~ (0.3503892816)>

g

~0.1228

© @

(by (b)(1) )

(i) The required probability
=2P(X24)P(X=0)

~2(0.3503892816)(0.0282475249) (by (b))

=~ 0.0198

2004-AS-M & S-16

1M for binomial probability + IM for multiplication nile

1A

a—1 forr.t. 0.252
e (3)

1M

1A

1A a-1 forr.t. 0.350

1M

1A a-1forr.t. 0.303

1M for numerator using (b)(ii) +
1M for denominator using (b)(i)

1A (accept 0.8647 and 0.8648 )
a—1 forr.t. 0.865
)

1M for ((b)(i))?

1A a—1 forr.t. 0.123

M

14 a-1 for .t 0.020
---------- @
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Solution

Marks

12. Let $X be the amount of money spent by a customer. Then, X ~N(428,100%) .

Also let ¥ be the number of customers visiting the store in a minute. Then, X ~ P, (4) .
(a)  The required probability
= P(X 2300)
- PZ> 300—‘428)
100
= P(Z2-1.28)
= (0.8997

(b)  The required probability
= 1-P(r=0)-P(Y=1)

40 3—4 .41 6—4

ol 1

(©) The required probability
= P(¥ =3)(C;(0.8997)* (1-0.8997))

4367

= (- . )(C3 (0.8997)* (1-0.8997))

!

(d) The required probability
4 2 ~4
(
2!

438—4
B
4254 434
+-—___
2 3

)(C2(0.8997)%) + ( )(C; (0.8997)2 (1-0.8997))

_0.16619104895
34189192592

(6)  P(X2600)
600428

=P(Zz—
( 100 )

=P(Z221.72)
= 0.0427
Let n be the number of customers visiting the store. Then, we have
1-(1-0.0427)" >0.99
(0.9573)" £0.01
nln0.9573<In 0.01
In0.01

n = —
n0.9573

n2>105.5300874

Thus, the smallest number of customers visiting the store is 106 .
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1A accept P(Z > —1.28)
1A a-1forr.t 0.900

e {2)

1M for complementary probability
1A

1A

a—1 forr.t 0.908

1M for Cj (a)2 (1—-(a)) + 1M for multiplication rule

1A a—1 forr.t. 0.048

1A for denominator + 1M for numerator

1A a—1 forr.t. 0.486

1A

accept (1-0.0427)" <0.01
withhold 1M for using equality or strict inequality

1M for using In or trial and error
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