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MathematiCS H2 (9740/02) version 1.1

MATHEMATICS (H2)
Paper 2 Suggested Solutions

9740/02
October/November 2008

1. Topic : Functions and Graphs
()
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a(x) (iii)
(i) f(x) = e'sinx

2 3 3
(1+x+x7+%+...)(x—%+...)

3 3
= x—%+x2+x—+
Refer to formula list under
Maclaurin’s expansion

3
x+ﬁ+%+m

3
g = xat+E
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Ensure calculator’s

(iii) mode is in Radians.
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>iv) If(x) — g(x)| < 0.5

3
e*¥sinx — (x + x2 + %)| <05
3
-0.5 <exsinx—(x+x2+x?)<0.5

3 . 3
exsinxf(x+x2+x?)+0.5 > 0 or e*s1nxf(x+x2+x?)—0.5 <0

x < 1.56 x > —1.96
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2. Topic : Definite Integrals
1
() y = x(l-x)
1 1
y = x2(1-x)s
11 1 FnInt (o™ 012500
Areaof R = 2 [/ xz (1 —x)*dx %-X:- (1-43:%.851
2 (0.49944) . 4994483553
0.9988
0.999 (3 sig. fig.)

(i) Let u=1-x .
du = —dx Jexe.s(i_x)e.zsdx

Whenx=0, u = 1 o 9.4994395346

Whenx=1, u =0

Volume = nfol y? dx

=1 fol xV1—xdx
0
Reversing = nf; ~A—uu du
mmite: 1 3
hzmts. - fol (13 —ud) du
J, o) dx . .
——[ffe e - [_ - ﬁ]
0

Q

TI-84 Plus

| 5°dx | Z( [
Casio fx-9860G

(iii) Y = xVI—x
»2 - x(Ha- X)7H-1) + VI =%

dx

2% = 11— 3+ 2(1 - )

dy _ (1) 2-3x
dx 4) yVJ1-x
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To find max point, let j—z =0

()5 = 0
2-3x

win ©

JoX =

3. Topic : Complex numbers (polar form)

(@ w = re

wo= 0
=
P = W
_ Teie
T rei-9
p = e129
|pl =1, arg (p) =26
p5 — (ei20)5

= o100

cos 106 +isin 106
Given that p is positive and real,
p° = cos 1060 +1i(0)

For a complex number z = x + iy,

=sin 106 = 0 when z is real, imaginary part y = 0
Basicz = 0
1060 = 2r, 4n
L = mam Given that 0 < 6 <7,
10’ 10
_ m2m 0< 100 < 57
T 55
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(b) (1)

x LIl s el

(ii) cos ZAOB
ZAOB

sin ZBOD
Z/BOD

ZCOB

» Re

Smallest arg z occurs
at £AOD = a

0.64350
ZAOB

= 0.58569

.. least possible value of argz = «

= ZBOD - ZAOB
0.64350 — 0.58569
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Sticks
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=0.05781

Greatest arg
~ 0.058 rad (3 d.p.)

z occurs at
2COD =R
= /ZCOB+ ZAOB+ «

= 0.58569 + 0. 58569 + 0.05781
= 1.2292

~ 1.229 rad (3 d.p.)

4. Topic : Functions and inverse functions

(@)

ta

Z
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(i)

+

Let y = (x—-47+1
-4 =y-1
x—4 = i\/m
x = x/y—1+4
') = 4+Vx—1,x>1
D;-1 = (1, 0) Di1=Rg

(iv) Equation of the line = y =x
flx) = f'(x) = x
(x—4¥+1 = x
-8 +16+1—-x =0
X¥-9x+17 =0

9+ /(—9)2 -4(1)(17)
8

Common point of
intersection of the 3 graphs

X = ——

2
9++81-68
2

9 13

+13

2
9+ V13 9 -v13
- 2 or 2

(rej.)

Topic : Sampling
Call an assembly of the 950 pupils.

Start from a randomly selected student and pick every 955—;] = 19" student.

As the different pupils belong to different groups and organizations that will use
different sports facilities for different activities, a stratified sample put together
from random samples taken from each group will provide a more accurate
representation of the pupil population without any possible bias towards any
groups.
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6. Topic : Hypothesis Testing

7 - 2%
n
_ 1oz
T
= 68.4
2 _ 1 zi(ZX)Z
S B n—-1 [ZX n ]
2
= L 177265.90 - 222
14 15
= 506.25=(22.5)°
— 2
X ~ N8, %)
e 506.25
X ~ N(78,=2)
Hy: u =78 /\
Hy: g = 78 jo/ \23&
1 .
From G.C,
t = —1.6524 /!
p = 0.121 t=-1.65

Since p = 0.121 = 0.05, we do not reject Hy. We conclude that at the 5% level,

there is insufficient of evidence to suggest that the mean mass of calcium in a
bottle has changed.

TETE%tD N —T;at
nrtiData HEE |
po:ve t=-1.652472294
#i68.4 F=. 1 Z2BE7I2869
SwidZ2.5 #=52.4
nels Sx=22. 3
TH LAY T n=15
Calculate Oraw
TI-84 Plus

Z
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1-SamFrle tTest 1-SamFle tTest
r L]
[0 BETD L =-1.6524T729
rE H=] P =[. 12867229
T 1654 x =558.4
o -l 22,5 xdm-1=22. 5
n 115 ol n =15
List [Jar

Casio fx-9860G
7. Topic : Probability

1* set 2" set 3" set
07 -4
A < 02 4
0.6 03™>B <
0.8 ~B
07 ~A4
» 02 4 <
B 03 ~B
0.8 B
(i) P(A4 wins in the second set) = 0.6 (0.7) + 0.4 (0.2)
= 05 AA + BA
(i1) P (4 wins the match) = 0.6 (0.7) + 0.4 (0.2)(0.7) + 0.6 (0.3)(0.2)
= 0.42+0.056 +0.036
= 0.512 AA + BAA + ABA

*Note that this is a conditional probability question.
(iii) P(B won the first set | 4 won the match)

_ P(B wins 1st set and A wins the match)
P(A wins the match)
_0.4(0.2)(0.7) BAA

0512 from (if)

R~
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Topic : Correlation coefficient and linear regression
(i) From G.C, r=10.970 (3 sig. fig.)

Since r is close to 1, this indicates that there is a strong positive linear
correlation between x and «.

-
-
=

L: 1| LinkEe3
g=ath
a=1.7392
b=1.2&33
reé=, 9399
r=. 95952

[l l¥ulug]

m mWmnrs

.
] ke Pl

TI-84 Plus

List 1]List auist 3|ust u|| LinearEeg

SUE a =H.T43

1.2 b =-1.8&

u.5 a =K. 359

5.8 2.1 r2=a,933

1.3 3.8 MSe=0. 380
2.2 |w=axth

|[GFRL [GFHE [GFHT =P COFY
Casio fx-9860G

(i)

~

» X

(ii1) As the remaining points’ scattering pattern appears to follow that of a
logarithmic data set, the scatter diagram may be modeled by a straight
linef=a+blnx.
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(iv) Using G.C,
t = 142+440Inx

coa=1.42,b=4.40

inke3

ST Sa70170a Linearfes o oms

b=4. 396562723 B o1

re=, 3995550585 || ¢ S13saind
r.ERCRGreas MSe=4. 63248 -64

w=axt+h
COFY
TI-84 Plus Casio fx-9860G
(v) t = 1.42+4401nx
When x = 4.8, Remove coordinates of

t = 142 +4401n4.8 = P and In values of x.
= 8.32 (3 sig. fig.)

(vi) Since x = 8 is out of the given data set’s range, the value of 7 obtained
may not be accurate.

9. Topic : Poisson Distribution

Let r.v. X = number of grand pianos sold in a week

X ~ Po(1.8)

P(X>4) = 1 -P(X<3)
= 1-0.89129
= 0.1087

Q

0.109 (3 sig. fig.)

Foissoncdfol. 5.3

- 8912916854 [F3iz5 ?Ugriable Faisson falzare
b 1.2
recule
[Hone WEFR

TI-84 Plus Casio fx-9860G

Let r.v. Y= number of upright pianos sold in a week , ¥ ~ Po(2.6)

3 For tuition, exam papers & Last-Minute Buddha Foot Hugging Syndrome treatment

X+ Y = total number of pianos sold in a week

X+Y ~ Po(1.8+2.6)
~ Po(4.4)
PX+Y=4) = 0.1917

u

FoizsonFdf 4. 4,4
191736358

TI-84 Plus

Mean number of pianos sold in a year =

Let A = number of grand pianos sold in a year.

A ~ Po(90)

Since mean > 10, 4 ~N(90, 90) approximately

0.192 (3 sig. fig.)

Foisson F.D
Lata EUariahle

Foiss
F

an F.D
=[. 191 7IEE3

Casio fx-9860G

=90

50x 1.8

Use continuity correction
to approximate a discrete
distribution (i.e Poisson)
by a continuous
distribution (i.e normal).

P(4 <80) = P(4 <79.5) [Continuity Correction]
= 0.1341
~ 0.134 (3 sig. fig.)
S
- 134130856 EEEE?I I:E[-j'1s+'5--5- gwmaia'.:igm'aam
UrFer IT9.D Zilow=-1.A04g+32
g 19, 42523293 zildp =-1.1867972
SW'e 2z Mone
Execute
TI-84 Plus Casio fx-9860G

The sales of the pianos are likely to follow demand trends across the
different months of the year. Hence a piano sale should not be considered
random event within the interval of a year.

Z
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10. Topic : Combinations

11.

+

() 3C,'C5°C5=120

Choose 8 from the g gom ‘51' il
(i) °Cs =9 total of 9 from L & M om
(iii) °C, "C4 +°C5s 'Cy = 175+ 35 4 from M and 4 from remaining 7 (K + L)

= 210

5 from M and 3 from remaining 7 (K + L)

Choose 2 from 3 K

OR

[=]

[w] Compiedby

Sticks

N
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TI-84 Plus

Mormal C.0

F =H.\B9244379
zilow=1.323282521
z:lUp =8.8388e+97

45

Consider, Y ~ N, o)

(iv) Cs—Cs—"Cs—0=495-9-1-0

=485 "2C4: total no. of ways with no restriction

°Cg: group without K
$Cy: group without L
() X,+X, ~ N(50 x 2, 8% x2) 0:group without M (impossible as K + L = 7)

~ N(100, 128)

P(X; + X, > 120) = 0.03854
~ 0.0385 (3 sig. fig.)

Topic : Normal distributions

X=X, ~ Ny, 02)
EXi+Xo)=u+pu=2u
Var(X, + X,) = o° + o = 20"

T T
LAZES4958588 Mormal C.0 gurmaial.:é%854993
FFRa 11+ ziLow=1. TETTEE9S
g £11.3137824 z:lUr =B2,8382e+97
P t16H
Sawe ResiHone
Execute
TI-84 Plus Casio fx-9860G
(11) XI_XZ ~ N(Oa 128) E(Xl—Xz):ﬂ—ﬂZO
PX, > Xo+ 15) = P(X, — X, > 15) Var(X, X)) =0’ + 0" = 20°

= 0.0924 (3 sig. fig.)
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Change to standard normal

X

V4

~ N, o)
_ =

oz

_ xow
= ZE NGO, )

Irnwver=se Hormal

x=-1.5888555

Casio fx-9860G

Irnwver=se Hormal

x=1. 3888355

P(Y<74) = 0.0668
P(Z <”T‘”) = 0.0668
74—u _ _
=t = -15 (1)
invHormiE, BEEE, B
? -1 . SEEESS5EZ Irwverse Hormal
[=F] H.
o t]
[ A
Sawve ResiMone
Execute
LEFT [EIGHT [CHTE
TI-84 Plus
P(Y> 146) = 0.0668
P(Y< 146) = 1-0.0668
= 0.9332
P(Z < =) = 09332
146-p _ B
e 2)
invHormiE, 9332, 8
? 1. SEEESS5EZ Irverse Hormal
rea =N
d L]
P H
Sawve ResiMone
Execute
LEFT [RIGAT [CHTR
TI-84 Plus
(H=@),

&
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-2 _ 5 sub a = 3 into (3),
Z': 24 b = 110-5003)
. = —40
sub o =24 into (1),
44 = —1504) s a=3,b=-40
u = 110
cop=110, 0= 24
~E(Y) = 110
Var(Y) = 24
= 576
E(aX+b) = 110
aE(X) +b = 110
From qn, 50a+b = 110
E(X) = 50 b = 110-50a -(3)
Var(aX + b) = 24°
a’Var(X) = 576
a*(64) = 576
a =9
a = 3 or—3 (reject)
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