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N Solution Marks Remarke
1
| Fmxes
@ _ 3 % 1M for preduct rule
il Sy IM+IM )
IM far chain rule
1 1
=er~let 1A
x
1 1 1
d? - = .
dr—i’:—;Te’ +I—¢‘ +;lTs-' 1A
_1.
o7
2 1 1
0y 1 5 3
F ==y =g 8! [—xe¥
o z

(5}

2 (8 (tmc)"=1+(-4)(a;)+('4;f‘5)(a:)’

» l-dax+10a%2? ~ 202 4.

160 = ~20a"
a=-2
b=—da=8§
e=10a" w40
(b) The expansion is valid when

-1=m<]
—1<-2r2]
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1A
1A
1A
{or |axl<l, [-ac)<l) IM ¢an be omitted
Cor |x|<%,—0.5<x<0.5] 1A
{6)
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M For any 3 terms
or correct coefficients
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Solution Marks Remarka
3. (5) Median = @ em
=161.5¢m 1A ignore unit
L)) The probability that a student with a height greater than 170 cm is salscted
9
-— 0.22
w 02 1A
(i) Probability required = (1——-)*(-2) M
40° "40
268119
0.1047 o ——
b Cor 2560000 ) 1A a1 for .1, 0.10%
" - s 9 9
Probabil od = O} () (1-)?
(ii} ility requir 3 (40) (1 ‘0) 1M
700569
0.0634
- (or 10340000 ) 1A o-1 forrt, 0.068
(&)
4 (@) x= Iﬁso:'“m“dr 1A | pp-1 for missing dr
= — 1625002700 o o 1A pp— for missing ¢
pp-1 for missing x
since x= 57000 when (=0
£=2]9500 IM+14
x=219500 — 162500 004
() If $7000 x 2 = 219500 — 162500 0% M
1 2195001 14000}
then { =
-0.004 162500
~ 108 (or 107.9918) tA Tt 108
the number of customers will be doubled in
L08 days after the start of the campaign.
(6)
5. (@ (i) No. ofarrangements = 10! 1A
= J628800
(ii) Mo. of arrangements =2f ¢! T1A+1A 1A for 9!
=T15760
{b) (D) No.ofarrangaments = 101 iA
= 3528300
(i) No. of arrangements = 29! — 1) 1A+1A | 1A for (91 - 81
= 645120
Alternatively,
No. of arrangements = C3 4125120 (or §:2:8!) 1A+1A 1A for Carars
=645120
(6)
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6. Let E bethe cvent that an ice-cream bar is contaminated.
! g E
8. A ,
- 0.992 E
T 0.002, E 1A For the tree diagram
B or all parts in (a) being
Ll 0.998 E’ corvect
& o E
C <
1 E
@ () PAYPE|A) = %x0.992
=0.124 1A [(p)
(i P(EY=P(A) P(E'|A) + P(B} P(E" | B} + P(C) P(E’ | C)
2 5 2 5
=0.124+Ex0.998+§-xl ™ for Pl+ip2+ips
=0,9985 1A a-1forrt 0.999
P(A)(E| A)
PA[E)2 ———— —
(b} P(ALE) 1-RE)
le.DOE -l—xO.B%
. (or ~ 8 3 ) M
1-0.9985 §x0.8%+ §x0.2%
= 0,6667 1A | a1 forrt 0.667
(6)
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3 =i
7. (a) UnderPoisson(d), ~20%2 o 1os 1A
4 -1
and 10T o5
41
1008%7 100444
Therefore --+ = 4: M can be omitted
Amd
Sh_'n:e A isaninteger, A=4, 1A
Altematively,
By calculating the expected frequencies under Po(d) when 4= |, 2,3,..., ™M
weight" children  Pofl) PafZ) Po(3) Po(4)
3 6.1 180 224 195
4 L5 %90 168 195
5 03 36 101 156
From the table above, 1= 4. 2A 1A for just writing 1=4
A
) if Ampp, then pu
”
4
= E IM
= 0.08 ~1A
. B
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Solution

$000¢'4 500047
15 95

then %2 =12
3

8 @ () If

1 11

A= —In(—

BO n( 3 ?
20,0231

5000 _ S00ge002u

i i
v Are¥ _
— w 5000 ———————

- 5000e” (2 -1)

r!

<0 when 0<.r<-';'-

(i) ¥=

=0 when :-Al (=43,3410)

=0 when %<!<120

N attains {ts minimum when 1433410
(The number of fish decreased to the minimum in about
43 days after the spread of the disease,)

o [

. J-ui(e_%—eT"')ds
o 50 .
x . 15
=2 20: 010,70
50 X

=0,1670
The increase in the mean weight of fish in the first 15 days Is 0.1670 kg,

it [ PMa-os .
'

x T ¢
then | —20¢ B +10e | =05
50 ,

o @
102 W -20¢ 2 -%-10

A4

a
e P 200871 or 19129
a= 488073 or  -129721 (rej)

It takes about 49 days for the mean weight of the fish
to increase 0.3 kg from the Recovery Day.
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Marks Remarks .
¢ oW i=fee
1A xl25
= [“ " los 1A
‘ - g0 23 1A
‘ «0,5244  (0.524448)
IM+1A
(b} y=ae™ +hre™"
yeintercept is -3
aw-3 A
yom—ge™ +he™ —bre* 1A neglecting the value of @
=(-g+b=-bx}e™"
IM+1A 3
¥ attaina its maximum when = 3
—a+b-3p=0
2 IM
1
I-sh=0
.
IM+1A k=% 1A
Hence  y=-3¢™" +6xe™"
1A 143 (¢} fy=0, 3¢ (2x-N=0
1
r=3 1A
The x-intercept of the curve is -% .
¥ =02 —gre™*
y'=-8e™ —Ge™ +6xe"
LA = —15e7" +6xe™ M
=3¥2r-5e"
1A : <0 if 0sx <% .
1A ¥ =0 if x =§ M
>0 if x>Z
FJ
5 .3 5
The point of inflection is (—2-, 12¢2) [or (-2—.0.9850)] iA
IM
W [ = 0.3 1 15 2 2.5
xe* | 0.303265 | 0.367879 | 0.334695 | 0270671 | 0.205212
b= %[0.30326%0.205212 +2{0.367879 +0.334695+0.270671) IM+1A
M ~06137  (0.613742)
Age =Ix0.524446 + 6% 0.613742
= LI1G91  (2.109114) LA
LA (i) The argument is not correct because the trapezoidal rule was used o
1A approximate the value of J only.
The convexity of the function x2™ should be considered instead of 1A for sither reason
the function —327* +6xe™™ . 1A+ 1 for both
98-A85-M&S-20
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Solution Marks Remarks
i0. (@) (@ (B: nr)=ing+Llns 1A
(:Ine{)=lny+ it 1A
{ii) t 2 3 4 [; & 7
i(s) 64 15.7 208 48.3 22 [ 1012
In¢ 0.69 L10 § 139 | 161 179 1.95 1A Correctio I dp.
ne(d) | 136 2.75 333 3.88 428 | 462 1A Correctto 1 d.p.
[U]
Inc(n)
5
1A for any 2 points being
comect
14 for all the 6 paints being

comect
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Solution Marks Remarks
{n
lar{t)
4
3 ; 7 . -
L 5
. ,» x
T X
4 . f
x T
3T —
R S Bl fA for any 2 points baing
3 - cofrect
— : 1A for all the 6 points being
: comect
2 T
x i
;
1
0 t 2 [ 4 5 6 7
From the graphs, equation (T) would be a benter mode! and
na=0.3 Accept 0.3 -0.4
a=e"a13 1A Accept 13- 1.5
4,62 -1.86
*t ———x 2.2 1A A t20--24
Ty coept20--2
4 Accept € [1.3, 1.5]
2 P f
(] 1: attdt where v 1.3, S22 IM+1A Be20,24]
_ e [paH 1.3[ 32]
__ﬁ+l[' ]a ("3—_2'[’ ]o )
~ 1889
1889 hundred of trees would be destrayed in the first 14 days. 1A Accept 1498 - 3015
k
Consider L ot di = 1889x2
13 32]%
— =], =178 l
Sk M
K} % 9299.69
In925% 6%
kag 32 ~ 173839
The total rumber of trees destroyed will be doubied in 4 days more. 1A
98-AS5-M&5-22
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11 (a) Let X be the no. of printing mistakes on P.23, then X~ P (0.2).
PLX=0)= ¢0? IM+1A
= 0.8187
(b) (i) Let p bethe probability that there are printing mistakes on a page, then
p=1-¢% M
Hence & - Geometric (p) and IM
PINS3)=P(N= 1)+ P(N=2)+ B(N=1)
= g+ p(1- py+ pll- p)? IM+1A
= i=-(l-p’
= [-¢08
= 04512 1A
(i) MeanofN=— =L _ 255167 1A
P legd
- —02
Variance of ¥ = '—f = — e =249168 1A
P (I-e7%) :
(¢} M- Binomial {200, p) where p= 1~ g792,
Mean of M= np w 20001 - %% ~ 362538 1A
Variance of M= np(1~ p) « 200¢ 2 (1-¢™?) »29.6821 1A
1
d i ~ Bi ial (40, — ).
(d} (1) ¥ ~ Binomial {40, 200) 1A+1A
) L
iy P(Fel)=|1-— §
(i) P(¥=0) ( 200) ~0,3133 IM+LA
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12. {z) Sample mean = 1.2921 la
Sample varience = 12924 1A
Since the sample mean is approximately equa) to the sample variance, biecti
the results do not point to any objections to the use of a Poisson model. l ;LGj::c;os:::ﬂf::anu :
are not equal
® e
- Number of cars Observed Expected Absolute
committed speeding | Frequency { f,}| Frequency ( £:)* | Discrepancy | £,£,]*
¢ 56 5549 0.51 1A For any eniry being
correct in the f; column
1 71 71.70 0.70
2 46 4632 0.32 14 For any entry being
correct in the | f5— £
3 20 1995 0.05 column
4 7 6.44 0.56 LA For all entries being
correct
L] 2 L&67 0.33
As the maximum absolute discrepancy is 0.70 which is lesa than 1, the Poisson accept contrary i
model is acceptable. 1 conclusion due to wrong i
eniries in the table !
) (B P(2 cars speeding and both ars private cars)
- (047
=0.16 1A
(ii)  P(3 cars speeding and 2 of them are private cars)
= C2 0.0 (1 -0.4) 1A
=0.28% tA
(d) Let X be the number of private cars speeding and
Y be the total rumber of cars speeding in an hour.
D PX=2 and ¥=2)
=PX=2|Y =2)P(} =2} ™
=0.16 x 0.229301
=0.0367 (0.036688) 1A
(i) P(X=2 and ¥=3)
= p(x:gf Y=3)MY =3)
» 0,288 x 0.098758
= (,0284 (0.028442) ta accept 0.0285
iy Pr=21r<q)
_P(X=2and ¥ <4}
- P(Y <4)
P(X=2and Y=2)+P(X =2 and ¥ =3 M
PY < 4)
o 0036688 +0.028442
0.357691
= 0.0630 1A accept 0.0678 —0.0681
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13. Let .Y, Y bethe weights of the randomly selected boxes in parts | and 2 of a teg
respectively.
(a) PLX<4%0 or X> 510}
_ 490-500 510-500 deduct ! mark ance for the |
=1-p LY ce for the
¢ 5 sis 5 1A whole question for any |
=1-P(-25Z52) wrong inequality sign |
=1-2x04772
= 0.0456 1A
(b) P90 5.X<492)+ P(S08 < X 5 $10) 1A
450 - - -
=B 55005:’:{492 500}+P(5085500<255105500} 1A
aP(-28Z<1.6)+P(16<2<2) '
% (0.4772 - 0.4452) x 2
= 0.0640 1A
P(X < 492) + PLY > 508) — P(a black signal is generated in the first part) 1A
= PZ < @p Pz >_59§;’_°°)_o.0455 1A
= 0.0545 + 0,0548 - 0.0456
= 0.0640 1A
{¢)  P(black)
= P{black in part 1) + P{black in part 2)
= 0.0456 + 0.0640 x 0.0456 IM+IM
=0,0485 1A
(9)  P(30B<.X 510and 508 < ¥ 5510|4905 X <492 0r 508 X £ 5H)
P(508< X 5510) P(508 < ¥ <510}
P{490 < X <492)+P(508 < X <510)
. 0.0320x0,0320 MM
0.0320+0.0320
=0.0160 1A
(&) Predipan 2)
= P(508< X 5510and 508 <¥ <510 |490 SX <492 0r 5082 X £510)
+P(4P0 5 X <492 and 4905 X <492|4905X <492 or 508 < X £510)
=2 x 0060 ]
= 0.0320 1A
() Pired)=P(red | part 2) P{part 2)
= 0.0320 x 0.0640 1M
= 0.0020 1A
Altenatively,
Pi{red) » P(508 < X <510 and 508<Y <510}
+ P{490 5 X <492 and 4902 ) <452)
= 0.0320% x2 M
= 0.0020 A
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