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(ii)

Let f(x) = xt+4x3 +x% +ax+b

Since -2 +i is a root of the equation, using the
factor theorem,

f(-2+1)

=(2+1)* +4(=2+1)% + (2 +1)? +a(-2+i)+b
=-12+16i-2a+ai+b

=-12-2a+b+16i+ai

16+a=0 ~12-2a+b=0
a=-16 b=12+2(-16)
=12-32
=20

Since —2+1iis a root of the equation, -2 —-iis
also a root of the equation.
Givena=-2and b=1,

x? —2ax+a* +b?
= -2(-2)x | (22 + (1)

=x% +4x+4+1

=x> +4x+5
xtraxd +x% —16x-20
= (x% +4x+5)(x> - 4)

= (% +4x+5)(x+2)(x - 2)

=0
The other roots are 2,—2 and -2 —1i.

(i) LetP, be the statement

Zn:r(r +2)= %n(n +1)(2n+7)
r=1

Whenn=1,
LHS =1(1+2)
=3

RHS = %(1)(1 +1)(2(1)+7)
= %(1)(2)(9)
=3

.. Since LHS = RHS, P is true.

Assume that P is true for some k € VAR RS
k

gr(r +2)= %k(k+1)(2k+7)
To show that P, is also true, i.e.
k+1
Elr(wrz) = %(k+1)((k+ D+1D(2(k+1)+7)
= %(k +1)(k+3)(2k+9)
k+1 k+1
Do r(r+2)= D r(r+2)+(k+1)((k+1)+2)
r=1 r=1

= %k(k +1)(2k+7)+(k+1)(k+3)
:%(k+1)[k(2k+7)+6(k+3)]
:%(k+1)(2k2 +7k +6k+18)

_ %(k +1)(2K% +13k+18)

:%(k+1)(k+3)(2k+9)

Since P; is true and P, is true whenever P,

is true, P, is true foralln e Z* by

mathematical induction.
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Since it converges to a constant value, i i
this is a convergent series. i i
o3 : :
The sum to infinity is 1 Y= _1i i x=1
@) = x . |
y=xvx+2 (ii) The least value of k is 0, such that the function
d_ +x42 is one-one, where each element has a unique
dx 2\0x+2 . . . .
image. When the function is one-one, its
= X+2x+2) inverse exists.
24x+2 (iii) 1 1
3x+4 2 2
= ( -1 = (x-3)
2Vx+2 (x-3)?
If only one value of x satisfies the condition, (x-3)?
dy _ 3x+4 0 1-(x-3)?
N NET) (x-3)
=3x+4=0 =5
- There is onl lue of 2. ; 4 1-x"+6x-9
<. There is only one value of x, i.e. x =—=. . (x-3)2
() @ 2 -x2(x+2) ~x? +6x-8
2
y:i\[xz(x+2) _ (x-3)
=txvx+2 . (4-x)(x-2)
iv _3)2
dy_ 4 Sx+4 4 _ J_ri —+2 To solve S C o) N >0, sketch the graph of
dx 2 Ix+ 2\/5 \/E (4—x)(x—2)
The possible values of the gradient is o (x- 3)?

J2 and 2. I a—ne-2)
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Since x#2, x#3and x# 4,
Ry = (0,1 U(-1,0)0(0,1) v (1,%0).
We obtain R, based on R, being put on the

x-axis on the graph in (i).
7 Reg = (=00,~1) (0, 0)

@)

(ii)

It is difficult to divide the spectators into
appropriate strata and to identify and classify
every member, given the large number of
spectators.

Number the spectators from 1 to N based on
their ticket serial numbers. To select a sample
size of 0.01N, we choose a random spectator

from the first LN =100 spectator, then every

100th spectator.
- X
L S TR
n 11
Tt)?
21 {th_( )]
n- n

=L 18778.43 -
11-1

454,32 ]

=1.584
The unbiased estimates of the population mean
and variance are 41.3 and 1.584 respectively.

Let X be the mean time in minutes required
by an employee to complete a task.
Hy:u=420 vs H;:u=#420

Perform a 2-tail test at the 10% significance
level.

X—p
Under Hj, T =——= ~ t(n—1), where

i

g =420, T =413, s* =1.584 and n =11.
Using a t-test, p-value = 0.0949.
Since the p-value =0.0949 < 0.1, we reject H,,

and conclude that there is sufficient evidence at
the 10% significance level that the mean time
required by an employee to complete a task has
changed.
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(ii)

(iii)

(iv)

(v)

P(ANB')=P(A|B)=xDP(B)
=DP(A|B)x(1-P(B))

0.8x(1-0.6)
=0.32

P(AUB)=P(A)+P(B)-P(ANB)
=P(A)+P(B)—(P(A)-P(ANB))
=P(A)+P(B)-P(A)+P(ANB)
=P(B)+P(ANB)
=0.6+0.32
=0.92

P(B'n A)

P(A)

P(B'| A) =

032

0.7
16

35
Since A and C are independent,
P(ANC)=P(A)xP(C)
=0.7x0.5
=0.35
P(A'nC)=P(C)-P(ANC)
=0.5-0.35

=0.15
Given P(AUB)=0.92,
P((AUB))=1-P(AUB)
=1-0.92
=0.08
P((AUB) NC)<0.08
P(A'~B'~C)<0.08
P(A'"BNC)=P(A'~C)-P(A'"B'nC)
>0.15-0.08

>0.07
-.0.07<P(A'nBNC)<0.15
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(i) P(number is greater than 30000)
n(number is greater than 30000)

B n(total number of arrangements)
_ 3x4!
5!

(ii) P(last two digits are both even)
_ n(last two digits are both even)

N n(total number of arrangements)
213!
BER
1
10
(iii) Case 1:The last digitis 1

Number of arrangements

=1x3x3!

=18
Case 2: The last digitis 3 or 5

Number of arrangements

=2x2x3!

=24
P(number is greater than 30000 and odd)
_ n(last two digits are both even)

~ n(total number of arrangements)
18424

5!
7

20

9

) Given X ~ N(180,30%) and Y ~ N(400,602),
Y —2X ~ N(400 — 2(180), 602 +22-30?)
Y —2X ~N(40,7200)
P(Y > 2X) =P(Y -2X > 0)

=0.68132
~0.681
(ii) [0.12(180) + 0.05(400),J
0.12X +0.05Y ~N ) s
0.12%-30% +0.05%-60
0.12X +0.05Y ~ N(41.6,21.96)
P(0.12X +0.05Y > 45)
= 0.23406
~0.234
(iii)

0.12%(302 +30%)
0.12(X; +X,) ~ N(43.2,25.92)

P(0.12(X; + X, ) > 45)

= 0.36184

~0.362

0.12(180 +180),
0.12(X; +X,) ~N

10 ) FA

N,
>
v

(ii) (@) Product moment correlation coefficient
between v and F = 0.9860
(b) Product moment correlation coefficient
between v> and F = 0.9907

(i) F=cyg0? gives the better model since the
product moment correlation coefficient is closer
to 1.

(iv) Using GC, the equation of a suitable

regression line is F = 3.20 + 0.02420°.
When F =26,

26 = 3.20 +0.02420>
= v =1430.7
Since v >0, v=230.7

Since the wind speed v is the independent
variable and the drag force F is the dependent
variable, we should find the required estimate
only when the horizontal axis is expressed in
terms of v.

11 (i) Let X be the number of telephone calls received
by a call centre in one minute, i.e. X ~Po(3) .

Using the additive property, 4X ~ Po(12).
P(4X =8)=0.065523
~ 0.0655

(ii) Let n denote the number of seconds for which
no calls are received.

Mean = 3—" =0.05n
60

Using the additive property, nX ~ Po(0.05n1)
P(nX=0)=0.2
o005 (0.05m)° _
0!
e70.05n =02
—-0.051=1n0.2
~In0.2

n=
-0.05
=32.189

~ 32

0.2




(iii) Number of minutes =12 x 60 =720
Using the additive property, 720X ~ Po(2160)
Since A =2160 is large, we can use a normal
distribution to approximate the Poisson
distribution, where 720X ~ N(2160,2160)
approximately.
P(720X > 2200)
=P(720X > 2200.5) (by continuity correction)
=0.19176
~0.192
(iv) Let Y be the number of busy working days out
of 6 working days.
Y ~ B(6,0.192)
P(Y =2)=0.23538
~0.235
(v) Let W be the number of busy working days out

of 30 working days.
np =30x0.19176 ~ 5.75 > 5

n(1-p)=30x(1-0.19176) ~ 242 > 5
Since np > 5 and n(1-p) > 5, we use a normal
distribution to approximate the binomial
distribution.
np(1-p) =30x0.19176 x(1-0.19176) = 4.65
W ~N(5.75,4.65)
P(W < 10)
=P(W <9.5) (by continuity correction)
=0.95888
~0.959
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