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To watch the daily matches of a badminton tournament in a stadium, each spectator is to buy
either a daily normal ticket for an adult spectator or a daily concession ticket for a student
spectator. Tickets are purchased from either ticket booth A, B or C. The number of tickets sold

and the total amount of money collected by each ticket booth are shown in the following table.

Ticket Number of daily Number of daily Total amount
booth normal tickets sold concession tickets sold collected
A 5n n $5976
B 7n 2n $8712
C 357 51 $5763

Find the price of each daily normal ticket and each daily concession ticket and determine the

value of n. [4]

ax’ +bx+c

g ,where xe | , x#—d and a, b, cand d are constants.
X+

The curve Chas equation y =

It is given that C has stationary points at X=0 and X=-2. The lines Xx=—1 and y=X are

asymptotes to C.
(i) Write down the value of d, and determine the values of a, b and c. [6]

With the values of @, b, ¢ and d found in (i),
(ii) find the range of values that y can take using an algebraic method, [4]

x+d

(iii) sketch the graph of y=———
ax” +bx+c

, indicating clearly the coordinates of the points where

the graph crosses the axes, the turning points and the equations of any asymptotes.  [3]

. . X
(i) Find I—22 dx. [2]
(4+3x%)
2 52
(i) Hence find the exact value of J’ﬁ — dx. [4]

0 (4+3x2)
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A curve C has parametric equations

X=60-sinf, y=I1-cos@, for 0<O<2r.
(i) Find the equation of the tangent that is parallel to the X-axis. [3]

. . . 2z
(i) The normal to the curve at the point with parameter 3 meets the X- and y-axes at P and

2\67[
3

Q respectively. Show that the equation of the normal is y = —3x+

Hence find the exact area of the triangle OPQ. [5]

(iii) Given that @ is increasing at a rate of 2 radians per second, find the rate of change of d_y
X

T
at @ =—. 3
3 [3]

o . 4
[It is given that a sphere of radius r has surface area 4nr* and volume Enr3 .

A toy is constructed from a hemisphere with radius 3r cm by removing a circular cylinder of
radius r cm and height h cm where h<3r as shown in the diagram below. As r and h vary,

the total cost of coating the surface with a protective film on the entire toy is a constant $C.
The cost of coating on the flat surfaces is $k per cm” and that on the curved surfaces is $2k

per cm’, where K is a positive constant.

Show that the volume, V ¢cm?, of the toy is

11
V= 17 nr’ —g. [3]
4 4k
(i) Find the value of r in terms of C and k which gives a stationary value of V. [2]

(i)  Find also the ratio of the height to the radius, h , in this case, simplifying your answer.[2]
r

(iii)  Explain why it is not possible for this toy to have a stationary value of V. [1]

[Turn over
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The position vectors of points A, B and C of a triangle are a, b and ¢ respectively, relative to an
origin O.

(i) By considering the area of triangle ABC, show that the shortest distance from B to AC is
laxb+bxc+cxd
: [4]

[c—4]

wm ] um uwm ) ur
Ris a point on AB such that AR= 3 AB. Sis a point on AC such that AS= 3 AC.OACB is a

kite with OA=0B, CA=CB and OC is perpendicular to AB.

(i)  Show that ZSRA=90°. [6]

(@) A function f'is said to be self-inverse if f(x)=f"'(x) for all X in the domain of f.

The function f is defined by
3x+k

f:xa , X€ i, X#b, where kand b are constants.

(i) Find the value of b and the set of values of k such that f'is self-inverse. [3]
Using the value of b found in (i), another function g is defined such that
fg:xa 2x-1, x#2.

(i) Find in terms of k, an expression for g(X). [2]

(b) The function h is defined as follows:

—4X+38, for 1< x<2,
h(X)=¢
—X"+8x—12, for2<x<4,

and that h(x+3) =h(X) for all real values of X.
(i) Sketch the graph of y=h(x) for—4<X<6, indicating the axial intercepts and

endpoints clearly. [3]

(i) Find j " h(x) dx. [3]
4
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When a plague of locusts attacks a wheat crop, the proportion of the crop destroyed after t hours
is denoted by X. In a model, it is assumed that the rate at which the crop is destroyed is

proportional to X(1 — X). A plague of locusts is discovered in a wheat crop when one-third of

. . .1
the crop has been destroyed and the rate of destruction at this instant is —.

(i)  Show that % =kx(1-Xx), where Kk is a constant to be determined. [3]

(i) Find the percentage of the crop destroyed two hours after the plague of locusts is first

discovered. [9]

Do not use a calculator in answering this question.
(@)  Find the roots of the equation z> +(i—4)z+(6—2i)=0, giving your answers in cartesian

form a+ib. [2]

(b) The complex number w has modulus r and argument &, where 0< 6 < % ,and W* denotes

W
W*

the conjugate of w. State the modulus and argument of p, where p=

: [2]

Given that p° is real and positive, find the possible values of 8. [3]

(c) The polynomial P(z) of degree 4 has real coefficients. Two of the roots of the equation
P(Z)=0are z=1+i and z=2.
(i) State the number of complex roots of P(z) =0, justifying your answer. [1]
(ii) By expressing P(z) as a product of linear factors, find the remaining roots of the

equation P(z)=0 given that P(i)=10+101. [5]

[Turn over
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Building contractors are constructing a rock climbing wall at the corner wall of a gymnasium.
Points (X, Y, z) are defined relative to a ground anchor point at (0,0,0), where units are metres.
Support beams are laid in straight lines and the thickness of the support beams and rock
climbing wall can be neglected.

The three support beams of the rock climbing wall, S, S, and S, start at the ground anchor

1 0 0
point and go in the direction | 0 |, | 1 |, and | O | respectively. The support beams S and S,
0 0 1

are on the ground level. The vertices A, B and C of the rock climbing wall lie on the support

beams §, S, and S, respectively. The rock climbing wall lies on the plane 7 with vector

1 2 1
equation r=| 5 [+A| 3 |+u| 2 |,where 4, ue; .
-1 -12 -7

(i) Find the cartesian equation of the plane 7z and hence show that the coordinates of A are

(4,0,0). (4]

One of the building safety standards stipulates that the rock climbing wall should be inclined to
the horizontal ground at an acute angle not exceeding 80°.

(if) Determine if this building safety standard is met. [3]

For additional stability, a fourth support beam from the ground anchor point to a point N on
the rock climbing wall is laid. This support beam is the shortest in length.
(iii) Find the coordinates of N and the exact length of this support beam. [5]
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Section A: Pure Mathematics [40 marks]|

Given that f(x) = €™, use the standard series to find the series expansion for f (x) in the form
a+bx+cx® +dx®, wherea, b, ¢ and d are constants to be determined.

. . 1 . ,
Hence show that the first three non-zero termsfor the expansion of ——— inascending powers
SnXx

(e
of Xis 1—2x+2x°. [4]

Thefunctiony = g(x) satisfies 4% =( y+1)2 and y=1at x=0.
X
() By further differentiation, find the seriesexpansion for g(x) , up to and including theterm
inx:.
Hence show that when x is small,

[3]

(i) Byusingtheresultin (i), justify whether f(X) isagood approximationto g(x) for values
of x close to zero. [1]

In 2004, 10000 cases of obesity among Singaporeans aged 18-30 years old were reported. Each
year after that, the number of cases reported increased by 7%. If this pattern were to continue,
how many obesity cases would be reported in 20187 Leave your answer to the nearest whole
number. [3]

John, who was obese, started on a weight-loss programme. The number of calories he burned
inthefirst week of hisexerciseregimewas a . Astheintensity of the exercise regimeincreased,
the number of calories John burned each week was increased by d. On the other hand, the
number of calories John consumed each week is a geometric sequence such that the numbers
of calories he consumed in the first, second and third week equal the numbers of calories he
burned through exercising in the seventh, third and first week respectively.

() Showthat d =g. 2]

(i)  John burned 3000 calories in the seventh week through exercising. Find the least number
of weeks required for the total number of calories John burned to exceed the total number
of calories he consumed by at least 200 000. [9]
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. . . . 4 1
U the method of diff , find . 3
(i) Using the method of differences, fin ,Z_;‘r(r+1) [3]
Hencefind 3|37 - — 1 | (3]
= r(r+1)
(i)  Useyour result in part (i) to show
2N [ 1 1 1(1 1
3 - =4 ——— . 3
rzzgl_ r(r—l)} 3 Z[N 32“"1) 3]
Hence find 2_3“ __t [1]
=] r(r-1)

1.
(i) By using the substitution x=§sn29, where 0S¢9<%, find the exact value of

i [x
IO 1_Sxdx. [5]

Theregion Ris bounded by the curvey = /% , theliney = 1 and the y-axis.
—3x

(i) Using your answer in (i), find the exact value of the area of R. [2]

(iif) Find the volume of revolution when R is rotated completely about the y-axis. Give your
answer correct to 4 decimal places. [3]

Section B: Probability and Statistics[60 marks]

There are ten boys and twelve girls in a school table tennis club. A team of seven boys and
seven girls will be selected randomly to represent the school in atable tennis friendly match.

(1) Inhow different ways can the team be formed? [2]

(i) Jasonistheyoungest boy and Joyceistheyoungest girl inthe club. What isthe probability
that the team includes both Jason and Joyce? [2]

(iii) Joel is the oldest boy in the club. Given that Jodl is selected for the team, what is the
probability that the team includes Jason or Joyce, but not both? [4]

[Turn over
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Alice and Betty each throw afair cubical die simultaneously.

The random variable X is the larger number shown on the two dice or the common number of
the diceif the numbers are equal.

(i)

(i)

(iii)

(iv)

2
Show that P(XSX):(E] , forx=1,2,...,6. [2]

Deduce that P(X=x):2);—gl,forx:1, 2,...,6. [1]

Show that E(X) = 13—21 and Var(X) = 2955

1296 3]

Forty independent observations of X are taken. Using a suitable approximation, estimate
the probability that the mean of these observationsis at least 4.5. [3]

The number of employees, y, who stay back and continue to work in the office t minutes after
5 pm on aparticular day in acompany is recorded. The results are shown in the table.

(i)

(iii)

(iv)

t 15 30 45 60 75 90 105

y 30 19 15 13 12 11 10

Draw a scatter diagram for these values, labeling the axes clearly. [1]
Find, correct to 4 decimal places, the product moment correlation coefficient between
(@ tandy,

(b) vt andy,

(© % andy.
Hence, statewith avalid reason, which of the above modelsisthe most appropriate model
of the relationship between t and y. [4]

Using the model you chose in part (ii), find the equation for the relationship between t
andy. [2]

Predict, to the nearest whole number, the number of employees who stay back and
continue to work in the office at 7 pm on that particular day. Comment on the reliability
of your prediction. [2]



5

A jar contains 10 blue and 8 red marbles. Five marbles are randomly drawn from the box, one
by one and without replacement.

(i) Explain why it is inappropriate to model the number of blue marbles by a binomial
distribution. [1]

(i) Find the probability that exactly three marbles are blue. [3]

Another jar contains 20 blue and 12 red marbles. n marbles are randomly drawn from the box,
one by one and with replacement. The number of red marbles drawn is denoted by R.

(iii) Given that the mean of Ris4.5, findnandP(R > 4). [3]

(iv) Giveninstead that P(R= 0 or 1) < 0.01, write down an inequality for n and find the least
value of n. [3]

Durians and melons are sold by weight. The masses, in kg, of durians and melons are modelled
as having independent normal distributions with means and standard deviations as shown in the
table.

Mean Mass Standard Deviation
Durians 21 0.25
Melons 0.6 0.16

Durians are sold at $15 per kg and melons at $6 per kg.

(i) Find the probability that the mass of arandomly chosen durian isless than four timesthe
mass of arandomly chosen melon. [3]

(i) Twoduriansand eight melonsare randomly selected. Find the probability that the average
mass of these ten fruits exceeds 1 kg. [4]

(iii) Find the probability that the total selling price of a randomly chosen durian and a
randomly chosen melon isless than $40. [4]

(iv) Without any further calculation, explain why the probability of the event that both a
randomly chosen durian has a selling price less than $35 and a randomly chosen melon
has a selling price less than $5 is less than the answer to part (iii). [1]

[Turn over
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10 There was a complaint that the average waiting time for a patient to see a doctor in a local
polyclinic islonger than 60 minutes. A public relation officer in the polyclinic investigated the
waiting times, x minutes, for 70 randomly chosen patients. The data are summarised by

> (x—50)=1071, Z(X—SO)2 =73158.
(i) Explain whether the public relation officer should use a 1-tail or a 2-tail test. [1]

(i) Explain why the public relation officer is able to carry out a hypothesis test without
knowing anything about the population distribution of the waiting times for the patients

to see adoctor. [1]
(iii) Find unbiased estimates of the population mean and variance. [2]
(iv) Tedt, at the 5% significance level, whether the complaint is valid. [4]

In another test, using the same set of data and also at the 5% significance level, the hypotheses
are asfollows:

H, : the population mean waiting timeis equal to k minutes.
H, : the population mean waiting time is not equal to k minutes.

(v) Given that the null hypothesisis rejected in favour of the aternative hypothesis, find the
set of possible values of k. [4]
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Let $x and $y be the price of each daily normal ticket and each daily concession ticket
respectively.

Booth A : SnX+ny=5976 ----- (1)
Booth B : nx+2ny =8712 ----- (2)
Booth C: 357x+51y=5763 ----- 3)

5x+y—5976[%j:0 LL (1)

7x+2y—8712(1j:0 LL (2

n

357x+51y+0(1j:5763 LL (3
n

Or
Sx+y 5976

Ix+2y 8712

= 1728x-3240y=0

FromGC: x=15, y=8, lzL
n 72

Each daily normal ticket costs $15, and each daily concession ticket costs $8 and n=72.




Qn Solution Marks Remarks
2(i) | Since x=-1 is an asymptote,
= d=1 [B1]
Since y = Xis an asymptote, Use long division
A X+x+A ax’+bx+c _ax +bx+e
y =X+ = = [M1] X+1
X+1 X+1 X+1 atc—b
=ax+b-a+
X+1
= a=1 and b=1 Al for a=1
[A2]" 1 Al for b=1
dy A
&:1_(x+1)2
IMI] Or:
Whel’lX:O, %:O WhenX=—2, %:0
= A=l
= c=1 [Al]
(ii) XX+
X+l [M1] | F drati
) orm a quadratic
yx+D)=x"+x+1 equation in X.
X +(1-y)X+(1-y)=0
For real X,
(1-y)’—4(H(1-y)=0 [M1] | UseDiscriminant
(1-y) =4((1-y)20
1-2y+y —4+4y>0
Yy’ +2y-3>0
(y+3)(y-1)20 [MI1] | Solvey
= y<-3 or y=>I1(ans) [Al]
(iii)
y
A G1 for shape
Max. point |(0,1) Gl for y=0
/\ [G3] | & (-1,0)
, X
— (LYo X Gl for (0,1)

f

1
Min. point (—2, —5)

Horizontal asymptote Y =0

(o4




Qn Solution Marks Remarks
3(i -
0 J X ~ dx = lj(6x)(4+3x2) " dx
(4+3x7) 6 [M1]
_ 1
6(4+3%) [AL]
(i) U= 2x dv X Integration by parts
dx ( 4 +3X2)2 with the correct u
dv
and —.
ﬂzz Ve=— 1 dx
dx 6(4+3x*)
F 2 ¥ F
J'ILZ x =X +1J'f% dx [M1]
o (4+3%) 6(4+3x) . 3d0 443

1 1 (F BB

- + dx
12\/§ 3\/§ 0 22+(ﬁx)2

1 1 (3x ¥
L ()

Award mark for

| ()
2
3 1 Substitution of limits
a3 1283 [M1] | to the two
anti-derivatives
=2
BTN [Al]




Qn | Solution Marks | Remarks
A(i) ﬂ_ sin @
dx 1-cosé [M1]
ﬂ:():)SiHHZOEH:ﬂ' M1] Adwardmarkfor
dx Y 0 and attempt
dx
to solve for 6
y=1l-cosmr=2 [Al]
(i) N
Att9=2—ﬂ-, X=2—ﬂ.—£, y:é, ﬂ:_2 :ﬁ_ [M1]
3 302 2 dx 1+l 3
2
Gradient of normal =—/3 [Al]
Eqnofnormalisy—éz—\/g X— 2—”—£
2 3 2 .
[MI] Show working.
AG
y =—3x+ 2*?” (Shown)
~0, 2«/57: 0l o, 2\/375
3 3
[M1]
y=0,x="2 P(z—”, oj
3 3
Area of triangle = 127y 237 ZIH units’ [A1]
2 3 3
(iii) | dy  siné
dX  1-cosé Differentiate wrt 6
Accept
df M et
dx) cosf(1—cosf)—sin’60 1 32/:
de (1-cos )’ cos@—1 dg” cosf-1
dy dy Use chain rule
Nax) Ya de 1 dy
e () M1] d( j
dt do  dt cosF -1 dx) dé
3 do  dt

= —4 units/s

[A]




Marks | Remarks

Solution

C=n(3r) k+2m(3r)" (2k) +2zrh(2K) [M1]
= 457r*K + 4nrhk

_C —457r’k

 4mrk

= h [M1]

\Y =§1t(3r)3 —ar’h
45

:18nr3—nr2(
4mrk 4
117 . Cr

T4 4k
(l) dV:117TE(3r2)

AG

j [M1] | Show working.

1K M1]

dar 4

At stationary value of V, T =0
r

17 (3r2)—%:0

4
C / C
=r=
351nk 351zk

[A]

2

(i) | h_C-45mr’k _ C 45

r Anr’k | dzr’k 4
C 45 Mi]

47z‘k( c ) 4
3517k

_153 [AT]

2
", it is not possible for
[B1]

Since h=76.5r does not satisfy h<3r, .
this toy to have a stationary value of V.

(i)




Qn Solution Marks Remarks
i uamr  ur
80) | Area of triangle ABC :%‘ABX AC| [MI]
1
=E‘(b—a)><(c—a)‘
=%bec—bxa—axc+axa| [M1]
1
=—|bxc+axb+cx
A 9 [Al]
1 1 .
:>E|b><c+a><b+c><aj:5|c—aj><he1ght [M1] | Show working
AG
, loxc+axb+cxal
shortest distance from B to AC = |C al
(Shown)
i uan uan
) | Ra=lBa=Ll(a-p) [BI]
3 3
[ U UICHT U uu Ul uu
RS=0S-OR RS = RA+ AS
:(2c+aj_(2a+bj or :1(a—b)+3(c—a) [M1]
3 3 3 3 [Al]
1 1 2 1 1 2
=——a——b+= =——a—-—b+-c
3a b+3c 3 3
uum uun
RAgRS:%(a—b){—la—lb+§cj
1
:5[(a—b)g—a—b+2c)]
1
:5[—a@—ago+b@+bgo+2(a—b)g:] [M1]
1
:5[_|af+|b|2 +2(a-b)g| [M1]
OACB s a kite with OA= OB, CA=CBand BA 1OC
= |a|=|b| and (a-b)g =0 [M1]

. RAGRS=0 (Shown)




Qn Solution Marks Remarks
7(a) _ 3x+k
(i) ~ x-b
xy—by =3x+k
x(y-3)=by+k
. by + k
y-3 [M1]
£(x) = bx +k
X=3
For f(x)=f"(x),
3x+k  bx+k
x-b x-3
sb=3 [Al]
Also, 3x+ k#m(x—3) since f'is a one to one function.
sok#-9 [Al]
@i) | fg(x)=2x-1
g0 =f"(2x-1)
=f(2x-1)
_3@2x-D+k
2x-1)-3 [M1]
_ 6x-3+k N
2x—4 [Al]
7(b) Ml: Corrgct shape,
(i) maximum and
minimum points
on the interval
1 <x<4.
[G3] | Al y-intercept at
(0, 3) and
interpreting
h(x+3)=h(x)
A1l: Endpoints at
(4,0) and (6, 3)
I 1
W j2 h(x) dx = I4(—x2 +8X—12) dx+—(1)(4) ,
- ’ 2 Finding I h(x) dx
22 [Ml] -1
= ? or equivalent
3 11 22 3.,
L%h(X) dx = E(EJQ)J{?}FL (—x* +8x—12) dx [M1]
19




Qn Solution Marks Remarks
8() %zkx(l—x) (B1]
I dx 1 1Y\ 2
When XZE’ %=g=k(§j(§) M1
-.k=% i.e.%:%xa—x) [Al]
(i) J' 1 dX:_[%dt .

X(1-X)

11 3
I(;erj dXZIZ dt

Use of partial

[M1] | fractions (or
equivalent)
1n|x|—1n|1—x|:%t+c [M1]
In—/[=—t+cC
1-X
3
X :eZH—c
1-Xx
X 3
——=Ae*, where A=¢° [M1]
1-X
1
whent=0, X= —,
3
1. Ae’
2 [M1]
3
A:l 1.e L—le‘*t [Al]
2 -X 2
3
whent=2, X =1le [M1]
-X 2
3 3
2x=¢e? —Xxe?
3 3
X(2+e2J:e2
3
e?
X= 3
2+e? [Mi]
3
2
% of crop destroyed = © + X100 =69.1% [Al]

2+e?




Qn | Solution Marks | Remarks
9(a) | 22 +(i-4)z+(6-2i)=0
o —(i—4)£+/(i-4)> —4(6-2i) [M1]
2
L SiHAE? =8t 16—24+8i
2
z=2+1,2-2i [A1]
9b) | w=re? and w =re?
e (M1
- D6 ©
re
|p|=l and arg(p)=26 [Al]
p’ =e'*” =cos(1260) +isin(126) [M1]
V4
0<6<E:> 0<120<6rx
For p° to be real, sin(120) =0, i.e. 120 =7, 2z, 37, 4z, 57 [M1]
For p° to be positive = cos(126)>0
= 120=2r, 4
oz
% 3 [A1]
9(c) | 2 complex roots.
[ B1
® Since P(z) has real coefficients and z=1+1 is a complex root, its [B1]
conjugate is another root. There cannot be a third complex root
since z=2 is a real root.
(i) | P(2)=(z—-(1+i))(z—(1-1))(z-2)(az+c) Accept (Z+¢)
[M1] |Or P(2)=k(z-(1+i))
(z-(1-1))(z-2)(z+¢c)
P(i)=(i—(1+1))(i—(1-1))(i—-2)(ai+c)=10+10i [M1]
(-1)(=1+2i)(i-2)(ai+c)=10+10i
(5i)(ai+c)=10+10i [M1]
—Sa+5ci=10+101
Comparing real and imaginary parts,
a=-2 and c=2 [Al]
v 2Z2+2=0 => z=1
Hence the other 2 roots are z=1-1 and z=1. [Al]




Qn Solution Marks Remarks
10 2 1 3
(i) 3 Xl 2 |=|2 [M1]
-12) -7 1
3
M1
51g2|=12 (M
-1){1
Cartesian equation of plane 7 :3X+2y+z=12 [Al]
At support beam § : y=z=0= vertex A=(4,0,0) M1] | AG
10 0)(3 M1 for using
(i) formula to find
0lg2
[M2] angle between 2
Acute angle of inclination of wall = cos™ L vectors
VI+4+1 0
M1 for | 0
1
=74.498°; 74.5°
: : [Al]
Since 74.5° < 80°, the safety standard is met.
10 3
ur
(iii) | ON=4|2 | for some 4 [B1]
1
34\(3
=|241(g2|=12
211 [M1]
2=
7
Point N :(ﬁﬁ,ﬁ} (A1)
777
Length of 4th support beam = g\/ 9+4+1 [M1]
= @ [Al]

7




‘. Jurong Junior College

2018 JC2 H2 Preliminary Examination Paper 2 Solutions

Qn Solution
1 f(x):esinx
) X—— X
3! 3!
:1+(x——]+ + +.....
2! 3!
X X X
=l+X——+—+—+
2 6
X2
=1+ X+—+

:1+(—2)(x+§J+(_ )2(!_3)(x+x72j2+ .....
~1=2X+2X
0y

Differentiating with respect to X,
2

43 oy (y+ )Y

dx? dx
dy d’y) L (dyY
4—=2(y+1)| — [+2| —
dx’ y )[dxz dx
d 2 3
Sub x=0 , y=1, =1, 4¥_; 4y 3
dx dx dx’> 2
x> (3\x
Using Maclaurin’s formula, g (X) =1+ x+ BT + (Ej; +oee
— ! !

X X 1
X)=f(X)=| I+ X+—+—+..... T+ X+=X+.....
g(x)—1(x) ( >t j ( 5 j

X3
"4




(i1)

1
As x>0 , g(x)—f(x)::zx3 —0.

Therefore, f(X) is a good approximation to g(X) for values of X close to zero.




GP: a=10000, r =1.07

U,, =10000(1.07)"

U, =25785.34 =~ 25785

(i)

First three terms of G.P.: a+6d, a+2d, a
at+2d a
a+6d a+2d

a’+4ad +4d* =a*+6ad
4d* =2ad

dz0=>d=2
2

(i)

Given a+ 6d = 3000, where d :% from (i)

a+3a:3000:>a:&:)0:750

Total calories loss S, = 3[2(750) +(n- 1)(375)]

375n

=——3+n
2( )
a !

G.P. U, =3000,r =———==
a+2(aj 2
2
SOOO(I—FJ }
2
=6000{1—(

1

1——
2

Total calories gain §, =

)

37%(3 +n)—-6000 (1 - (%J ] =>200000

3—”(3+n)—6[1—(ljnJ2200
16 2

From GC,n>31.68 (or 32)

Least number of weeks =32.




3(1) Zn: 1 _i 11
Sr(r+l) Zr (r+1)
T o
n+1
>3- L_l=yse 1
p— r(r+1)| o= =r(r+l)
(3
=i
= -l 1=
1_1 n+1
3
zi(l_Lj_l e
2 3" n+1
__l(Lj 11
23" n+1 2
W af |
— r(r-1) = r(r+1)
aN-1[
I o P _(1_1)
= r(r+1)| \3 2
__1 1 j+L_l+l
2\3") 2N 2 6
1 1(1 1
:_5 E(N—?)ZN_I) [Shown]
- 1 1 1(1 1
31—r_ — _t ] ——— = ——
Z‘{ r(r—l)} Ng"{ 3 Z(N 32N_1ﬂ




4(i)

x:lsinze = %zzsinﬁcosﬁ
3 e 3

When x=0, 8=0; whenx—l sz.
4’ 3
—sm o) )
I / (—sinﬁcos@dé’}
cos’d |3
- Tj3sm 0 de
"1—cos?26
de
3II
9——sm29}
3f[ 0
1 |z 3
ENG RN
(i)
Ya . X
Y\ 1o3x
1 |
R/|:
o T x
Area of R= l—L i ﬁ
4 33|13 4
_1_ 7
3 93
@ oC .
Y=\ 13x Y =1
y =3y =X
X(1+3y*) =y’
1+3y°

oy 2
Volume = 7[! ~| dy
o\ 143y

=0.0761 (4 dp)




() | No. of different ways = C, X *C,

=95040

(ii) | No. of teams including Jason and Joyce

9 11
="C,x C,

Required probability

_°Cx'C,
95040

38808

95040

=£ or 0.408

120

(iii) | No. of teams including Joel
="Cyx *C,

= 606528

No. of teams including Joel and Jason but not Joyce
— SCS % llc:7
= 18480

No. of teams including Joel and Joyce but not Jason
="Cyx ''C,

= 12936

Required probability

_ 18480 +12936
66528

=1—7 or 0.472
36




6(i) | Table of outcomes:

Xu| 1 2 3 4 5 6

X2

1 1 2 3 4 5 6
2 2 2 3 4 5 6
3 3 3 3 4 5 6
4 4 4 4 4 5 6
5 5 5 5 5 5 6
6 6 6 6 6 6 6

P(one number <X ) = 2

P(X<x)=P(both numbers <Xx), x=1,2, ..., 6.
=PXi=1,2,...x&Xo=1,2,...X)

(i) P(X=X)=P(X<X)-P(X<x-1)

(&) 05

2X—1
36
(iii) X 1 2 3 4 5 6
PX=x |1 |3 |5 |7 |9 I
36 36 36 36 36 36

E(X) =) xP(X = X)

allr

= le+2xi+3xi+4xl+5xi+6x£ =@
6 36 36 36 36 36
[Shown]
E(X?*) =Y XP(X =X)
allr
:12><i+22 xi+32xi+42xl+52xi+62x£
36 36 36 36 36
_791
36

Var(X) = E(X*) - [E(X)]




_191_(161Y
36 36

2555

=222 [Shown]
1296
(iv) Since N = 40 is large, by Central Limit Theorem,
X ~N ﬂ,& approximately.
36 1296x40
P(X =4.5)=0.45021~0.450 (3 sig figs)
7(i)
A
30T e
25
20
°
15 °
°
°
°
10 = {
10 20 30 40 50 60 70 80 90 100 110
(i) | From G.C.,

(a) r=-0.8745 (ans)
(b) r=—0.9288 (ans)
(¢) r=0.9993 (ans)

Model (c) is the most appropriate model for the relationship
between t and Y since its value of |r| is closest tol.




(i)

From G.C.,

y=7.2048 +344.60 G)

y=7.20+345 Gj (3s.f.)(ans)

(iv)

When t =120,

y =7.2048+344.60 L =10.076
120

y; 10 (ans)

Since t =120 is outside the given range of the values of't, this is
an extrapolation and thus the prediction may not be reliable.

8(1)

It is inappropriate to model the number of blue marbles by a
binomial distribution because the marbles are drawn without
replacement, the colour of the marbles depends on that of the

previous draw.

(if)

Required probability
10 9 8 8 7 5 C, x °C,

X X or
18 17 16 15 14 3!x2! C,

= & or 0.392
51

(iii)

R~ B n,z =B n,ij
32 8

E(R) =4.5

:>§n=4.5
8

n=12

P(R>4)=1-P(R<4)
= 0.48972 =~ 0.490 (3 sig figs)

(iv)

R~ B(n, éj
8

P(R=00r1)<0.01

= P(R=0)+P(R=1) <0.01

T

From GC, least n=15




9(i) | Let D=Mass of a durian and R= Mass of a melon.
Then D ~N(2.1,0.25%) and R~N(0.6, 0.16?).

D—4R~N(2.1—4(0.6), 0.25 +42><0.162)

D—4R~N(-0.3,0.4721)

P(D-4R<0) = 0.66881 = 0.669 (to 3 sig figs)

(i) D,+D,+R+R +L +R

10

Let M =

E(M) = % [2(2.1) + 8(0.6)] = 0.9

1
Var(M) = — [2(0.25)% + 8(0.16)*] = 0.003298

M ~N(0.9,0.003298)

P(M > 1) =0.040815 = 0.0408 (to 3 sig figs)

(iii) | LetS=15D + 6R
15D~N(15(2.l), 152><o.252) and 6R~N(6(0.6), 62><O.162)

S~N(31.5+3.6, 14.0625+0.9216) = N(35.1, 14.9841)

P(S<40)=0.89722 =0.897

(iv) | Eventin part (iii) includes the event in part (iv) plus some
other cases.

[For example, the case where 15D <33 and 6R< 7 is

included in (iii) but not in (iv).]




10()

A 1-tail test should be used because he is investigating
for an average time longer than 60 minutes

(i)

Since the sample size is large, the public relation officer
can apply the Central Limit Theorem to approximate the
distribution of the sample mean ( X ) by a normal
distribution to conduct a hypothesis test.

(i)

unbiased estimate of population mean
=X

_653
10

Unbiased estimate of population variance

:Sz

2
:i 73158—1071
69 70

189239
230

(iv)

Let u# be the population mean of X.

H, : £ =60
H, : 4 >60

Under H,, since n= 70 is large, by the Central Limit

Theorem, X : N| 60, 189239 approximately .
230(70)
X —60

Test Statistic : Z =———=": N(0,1) approximatel
189239 (0.1) app Y
230(70)

Level of significance: 5%

By using G.C.,
p—value =0.0611 (3 s.f)

Since p-value = 0.0611 > 0.05, we do not reject Ho at
the 5% level of significance and conclude that there is
insufficient evidence that the population mean waiting
time is longer than 60 minutes. i.e. The complaint is not
valid.

11




v)

H, : u=k
H u#k
Level of significance: 5%

A

0.025 0.025
! L p 7
—-1.9600 0 1.9600
For H, to be rejected,
z<-1.9600 or z>1.9600
’S(_k <—-1.9600 or ’S(_k >1.9600
S S
65.3—k 65.3-k

——<-1.9600 or ————==21.9600

/822.77%0 822.77%0

65.3-k<—6.7197 or 65.3-k=>6.7197

= k<58.6 or k=>72.0(ans)

12




