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AS Mathematics and Statistics
General Instructions To Markers
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

alternative solution merits all the marks allocated 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.

For the convenience of markers, the marking scheme was written as detailed as possible. However, it is 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.

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

Unless the form of the answer is specified in the question, alternative simplified forms of answers different from those in the
marking scheme should be accepted if they are correct.

Unless otherwise specified in the question, use of notations different from those in the marking scheme should not be penalised.

In the marking scheme, marks are classified into the following three categories:

‘M’ marks —  awarded for applying correct methods
‘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 the 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. ( I.e. Markers should follow through candidates’
wortk in awarding ‘M’ marks.) However, ‘A’ marks for the corresponding answers should NOT be awarded, uniess otherwise
specified. -

Marks may be deducted for poor presentation (pp). The symbol should be used to denote 1 mark deducted for pp.

{a) At mostdeduct | mark for pp in each section.
{b) 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 (@). The symbol should be used to
denote 1 mark deducted for a.

(a) - At most deduct 1 mark for a in each section,

(b) Inany case, do not deduct any marks for a in those steps where candidates could not score any marks.

Marks entered in the Page Total Box should be the NET total scored on that page.



Sol_ution Marks Remarks
-1y -1 For binomial expansion
1 -1 ? 7 -1 2 -1
@ O m“*(ﬂ‘“")*—zg—(‘“’ e L
a_ 3a* For any two terms correct.
-8, .38 2 1A ¥ two fer
2 8 pp-1 for omitting ‘...
-a 3
412, 2 IM | Forboth
3a
8
27
La=-3 and b= -E- 1A For both correct
(ii} The expansion is valid for |x| <§ 1A
2
(b) __1_.“=1+§.[J_]+2(L] +
1 2130 8 130
1-3 —
30
JE & 343 1A For RHS, accept 1.05375
9 800
V10 = % 1A Accept 3.16125 and 3.1613
(N
(@ y -w=1
dy dy
3yt u—+y|=0 IM
Y du [ du y)
Y__ 1A
du 3y2 —-u
Alternative Solution
u= y2 L
y
L M
& __y 1A
du 2y3 +1
®) u=2°
lnu=x%In2 1M
l% =2xln2 1M
U
2
% =2% .2xIn2 1A
Alternative Solution
u=2% = gxn2 M
2
%=e" 2 2xin2 1M
=27 2xm2 1A




) Solution Marks Remarks
dy dy du
[ — e
© dx dy dx
=7 2% 2xIn2 M
3y —u
xz' 24
_2¥ 2yn2 (A or 2 loyn2
2 %2 2 x2
3yt -2 3p? -2
)]
(a) 2=5_3[_1___1_ +1.2701
dt t+2 t+5
o JI:S.B(—I-——-I—}+1.23_O‘":|{11 M
f+2 #+5
=53[n{t +2)~In(t +5)]-12¢ " + C (since £20) 1A [OR 5.3[Injr+2|~Inje +3[]
When =0, x=0 . ~127V 4 ¢
n0=53(n2-In5)~12+C M
C=53(n5-1n2) +12
~16.8563
ie. x=53[In(z+2)-In( +5)]-12¢7"V +16.8563 1A OR x=--+53In25+12
(®) lim {5.3[1n(z +2)—In(r+5)]-12¢70Y & 16.3563} M
1—»c0
=53 1im 2 212 im eV +16.8563
=0 {+35 o
=16.8563 1A
i.e. the concentration of the drug after a long time = 16.8563 mg/L
(6)
(8 P(4nB)=P(4|B)-P(B)
_k 1A
6
(b) s P(4U B)=P(4)+P(B)-P(4~ B)
2 Lk M
20 5 6
ie !c=i 1A
10
(6) P(4'"B)=P(B)-P(4N B)
(30).1(3 M
10/ 6l10
Alternative Solution
P(4' B) = P(4U B)~P(A)
_8 1 M
20 5
1 1A
4




Solution Marks Remarks
(d P(A'"B)=1-P(4UB)
-2
20
Alternative Solution 1
MA'NnBY=P(4")~-P(A'~B)
~(1-1) (1
5 4
Aliernative Soluticn 2
P(4'nB)=P(A)+P(B)-P(4" U B"
=P(AN+P(B"N-P((4n B))
B P Y PIREA I PR 2
5 10 6 10
i
C20
£0 M For P(A'nBY=0 -
Hence A' and B’ are not mutually exclusive. 1 Follow through
Alternative Solution
1 3
P(ANV+P(BY=|1-=[+|1-=
0y +pE=(1-3)+(1-5)
_3
2
#P(4'UB") since P(4'UB)<1 IM | |For P(4)+P(B)=P(4"UB")
Hence A' and B' are not mutually exclusive, 1 Follow through
)
(a) Let $X be the amount of money spent by a randomly selected customer.
P(X >30000)= 0.242
pl 230004} _ 524 IM | For standardization
6000
P[O <Zs MJ =0.258
20004 o7 1A
6000
ie. u=25800 1A
(b} The required probability
_ P{16500 < X <30000) 1A For P(16500 < X <30000)
P(X <30000)
16500 — 25800 30000 - 25800
P <Z<
B 6000 6000
1-P(X 2 30000)
P(-1.55<Z <0.7) :
= 1—0.242 1A For denominator
_ 0.4394+0.258
_ 0.758
= 0.9201 1A
— (&



Solution Marks Remarks
(a) Since the mean ofthe 17 student marks is 74,
k=74 1A
(b) The required probability
3 IS
= Cl_l(_?_g__ M For denominator
C 8
3
= 1—05- 1A OR 0.3860
272
(¢} (i) The standard deviation of the 18 student marks is 9.32737905 . 1M Accept 1 d.p. or above
The corresponding interval is (74 —2x9.32737905, 74 + 2 x 9.32737905)
~ (55.34524189, 92.65475811)
Thus, 55 is an outlier. 1A Follow through
(i) There is no change in the median , which is :’;':1 mboth:éa-seg . 1A ﬁ,“;:s:d only when (i) is
The standard deviation decreases as the exireme datum (the outlier) is removed:! | 1A
)]
3x-2 -2
(@) - lim = lim —* =3
x90 X+42 xow 2
+ p—
X
.. the equation of the horizontal asymptoteto C is y=3 . 1A
tim 222y and fim 22
x=>-2" x+2 x—-2" x+2
.. the equation of the vertical asymptoteto C is x=-2 . IA
2)
() )
Y
o
/ y = f(x) ol
i
. y=3
x=-2
B
1A For intercepts
1A For asymptotes
1A For shape
(pp-1) for origin and Iabels
of axes were all missing
3)




Solution Marks Remarks
: 3x-2
(© @ f(x)=
x+2
f'(x)= (x+2)3) - (3; —2(0) 1A For numerator
(x+2)
8
(x+2)*
So the equationof L, is y-k=1'(h)(x-h)
_3h-2_ 8 2(x—h) M
h+2  (h+2)
(h+2)%y - (3h-2)(h+2)=8x—8h
8x-(h+2)2y+3h? —4h-4=0 1 Follow through
(i) (1) If L; passesthrough the origin, then
8(0)— (h+2)*(0) + 3K ~4h-4=0
h=2 or ——52- (rejected since P lies in the first quadrant) 1A |(pp-Dif _?2 was not rejected
_3(2)-2
(2)+2
2
Slope of L, =%=—2 IM
Hence the equation of L, is y—1=-2(x-2)
jie. 2x+y-5=0 1A
. .5
(2) The x-interceptof L, is 5
So the required area
5
2 3x-2 15
= dx+—=|=-2(1 IA+1A | OR =---+ {2(5-2x)dx
% x+2 2[2 ]() r2( )
=J'2 3— 8 de+l 1 (1) M For 3- 8
% x+2 2\2 x+2
1
=[3x-8hnlx+ 212 +=
(e84 2fly +
3
=-1747—+Sln—§— 1A OR 1.0063
(10)



Solution Marks Remarks
20
. @ () N@=-—"-— (20)
1+ he ™
n 20 -l|=-kt+Inh 1A
N'()
(i) mk=15 M €
hels |
~ 44817 (correctto4 d.p.) 1A Either One
g 15-0 >
0-76
L)
76
= 0.1974 (correctto 4 d.p.) 1A
(4}
® (@) v=45+>¥
W _ 202 1A
dt
20
N = f——dt
‘{1 +4.5¢70%
100 0.2
= |————(0.2¢"“")dt
%% 145
= 10—qdv 1M
v
=100Inp|+C
=1001n(4.5 + %Y+ C ( 4.5+¢%% > 0) 1A
Since N(0)=50 ,so C=50-100In5.5 1M
0.2r
ie. N(H=100m+>+ " | 50 1A
(i) (1) M((20)=N(20)
0.2(20)
21 (20)+ 33 0200 |, oo A3 T L 59
0.2 55
b~ -141.2090 1A
(2) Consider M'(t)- N'(#)
=21(1-4.5¢70%) ———ZOT- 1A For the 1% term
: 1+4.5¢704
-0.4
_ 1 425.252 - 1A
1+4.5¢~
M) -N'(f)>0 when e 0% «—1 _ M
425.25
> 1_ni2_5_2£ = 15,1317 1A
Since M(20) = N(20) and M(t)- N(f) is increasing when ¢> 20,
so M(t) > N{r) for £>20 .
Hence the biologist’s claim is correct. 1A Follow through
an




Solution Marks Remarks
. 10 1 2
9. (@ (i —1+¢“ dt
@ O Jy
z_}ﬂ____l_{‘/”oz 214257 4291452 +2147.52 +J1+102) M
2(4) 40
=~ 1.305182044
= 1.3052 1A
So the increase of temperatire is about 1,3052°C .
(ii) i[ixh w1 ) S
ALY 4031 + 12
2
S 0% O D S 1A
dr2\ 40 &
40(1 +12)2
>0
Hence it is an over-estimate, 1A Follow through
(4)
(b) () 100(inxy)? —630Inx, +1960 = 968
50(Inxg)> -315Inxq +496 =0 1A
Inxp = 31 or 16
10 5
xp = 22,1980 or 24.5325 1A
i) Winy=22Mnx_ 630 1A
X
L W'(x)<0 when 200Inx-630<0 (- x222)
Sdnx <315
ie. 22sx <> ~233361 1A Accept x <23.3361
e AW AW dx
(iii) =——
dt  dxr dr
2
_200Inx-630 vI+r M
x 40
When t=0, x=22,
L 4dw| 20022 -630 V1+0 IM
Codt | 22 40
=~ —0.0134 IA
Hence the rate of change of electricity consumption at =0 is -0.0134
units per year.
(iv) The electricity consumption at ¢ =10 is approximately
W(22 +1.305182044) M
=100(In23.3051 8204-4)2 —630In23.305182044 +1960
= 967.7502 units 1A
Since the estimate in (a)(i) is an over-estimate, the actual temperature when
t=10 is x<23.305182044, ) } M
Moreover, W(x) is decreasing for 22 £ x <23.3361 by (b)(ii).
Therefore the actual electricity consumption is larger than this estimate, 1A Follow through
an




Solution Marks Remarks

10. (2) The required probability

39%739 391,39 392,39 393,739 IM for cases correct
=1- + + + IM+IM | | M for Poi babili
o I 21 31 or Poisson probability
~ 0.546753239
= (.5468 1A
(3)

(b) The required probability
=1-P(no busy counters are found after the 4th counter is checked)

~1-(1-0.546753239)* M
~ 0.9578 1A
Alternative Solution 1
The required probability
~ 7' (0.546753239)(1 - 0.546753239)% + CJ (0.546753239)2 (1 - 0.54675323 9)?
+C3 (0.546753239)° (1 - 0.546753239) + (0.546753239)" 1M IM for Binomial probability
= (L9578 1A
Alternative Solution 2
The required probability
= (0.546753239) + (1 - 0.546753239)(0.546753239)
+(1-0.546753239)%(0.546753239) + (1 - 0.546753239)° (0.546753239) M 1M for Geometric probability
~ 0.9578 1A
2)
(c) The required probability
~ (0.546753239)' + C1°(0.546753239)° (1 - 0.546753239)
10 8 2 1M for cases correct
+Cy (0.546753239)" (1 - 0.546753239) IMHIM | 1M for Binomial probability
~ 0.096004444
~ 0.0960 1A
(3)
(d) The required probability
~ C19(0.546753239)8 (1 - 0.546753239)% x %
+C37(0.546753239)° (1 - 0.546753239) x % +0 IM+1A | IM for form correct
~0.0167 1A
(3)

(e) The required probability
(0.546753239)'0 x[(0.546753239)° + €5 (0.546753239)* (1 - 0.546753239)]
10 9. 5 IM for denominator using (c)
_ +Co (0.546753239)° (1 - 0.546753239) x (0.546753239) T il e i LN
0.096004444 1A for numerator correct

Alternative Solution
The required probability : e . ing (0)
15 15 14 01 denominator us]ng C
o (0.546753239) ° + C; (0.546753239)'*(1- 0.54675323 9N M+ 1M+14] 1M for numerator form correct
0.096004444 1A for numerator correct

= 0.0163 1A




Solution Marks Remarks

11. (a) The required probability

11308—1.8 1.81 e—l.s 1.82 e—I.S 1.833_1'8 1.848-1'8 IM for P(X < 4)
= Ty T YTy T tTa IM+IM | 1M for Poisson probability
= 0.963593339 with correct 1
= 0.9636 1A
(3)
4.6-3 o
® pp=PZ-=> 3 =P(Z >2)=0.5-04772=0.0228 M For standardization
D= P(Z < 20_83) =P(Z <-1.25)=0.5-0.3944 = 0.1056 - 1A For any one correct
P =1-py— py =1-0.0228-0.1056 = 0.8716 1A For all correct
(3)

{¢) (i) The required probability

= C?pzplz + Cf’pzzpo IM 1M for form correct
= 3(0.1056)(0.8716)% +3(0.1056)% (0.0228)
=0.241431455
=~ 0.2414 1A
(i) The required probability
—Chplp 2 4 2 4
=P Po +mpzp1 Potm 1M 1M for form correct
= 6(0.1056)%(0.0228)? +12(0.1056)(0.8716) (0.0228) + (0.8716)* 1A
=~ 0.599107436
= 0.5991 1A
(3)
(d) The required probability
2 -18 3 -18 4 -18
18e ” 0.1056)% + 188 (0241431455 + 12 ¢ (0.509107436) IM for any 2 cases
. 2! 3t 4 IM+IM+1A} IM for denominator using {a)
0.963593339 1A for all correct
~0.0883 1A
(4)
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Solution Marks Remarks
12. (a) The required pr::ablllz . “ N , 1M for cases correct
=1-[(1-0.01)™ +C{"(1-0.00)°°(0.01) + C3° 1 - 0.01)*% (0.01)%] IM+IM | [M for Binomial probability
~ 0.007497363 (Can be awarded in (d)(i))
~ 0.0075 1A
[£))]
(b) The required probability
~ (1-0.007497363)* (0.007497363) 1M
~ 0.0073 1A
2)
(c}i Cf (0.007497363)(1 - 0.007497363)%! + C%(0.007497363)% (1 - 0.007497363) 12 :
+--+Cf_ (0.007497363)*1(1 - 0.007497363) + (0.007497363)* > 0.05 ;
i Alternative Solution i
1 0.007497363 + (1 - 0.007497363)(0.007497363) + (1 - 0.007497363)2 (0.00749733) !
L+ 4 (1-0.007497363)%1(0.007497363) > 0.05 i
! |
1~ (1-0.007497363)% > 0.05 M
0.992502636* <0.95
k1In0.992502636 < In 0.95 1M
> 1095 6815832003
1n0.992502636
Hence the least value of £ is 7. 1A
(3)
(d) (i) The required probability
=1-[(1-0.015)% + c{0(1-0.015°°(0.015) + C£2(1- 0.015)%8 (0.015)]
~ 0.022069897
~0.0221 1A
(ii) The required probability
=[C5 (1-0.007497363)* (0.007497363)° J[C12 (1- 0.022069897)"° (0.022069897)* ]
+[C} (1-0.007497363)" (0.007497363)][C/*(1—0.022069897)"" {0.022069897)] .
1M for any 1 case correct
8 6 2 12 12 4]
+[C3(1-0.007497363)° (0.007497363)* J[CL (1- 0.022069897)'2 (0.022069897)° | 1M+1M IM for all cases correct
= 0.037154780
~0.0372 1A
(iii) The required probability
[Ca(1-0.007497363)% (0.007497363)° I[C32 (1 - 0.022069897)19(0.022069897)2 1M for form correct
~ L TR 5178 5 IM+IM | M for denominator using (ii)
~0.6517 1A
)
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