—
oooo
oooo
o
o

(@)

(b)

The required hypotenuse

=1107% + 4920

=5043 mm
=5.043%x10° mm

The required perimeter
=1107+4920+ 5043
=11070 mm

=11000 mm

=1.1x10* mm

The required area
_ (1107)(4920)
0
=2723220 mm’

= 2723000 mm”*
=2.723%10° mm>

Exam Tricks

CLICK HERE

Pythagoras’ theorem (A1)

a=5043 & k=3 (A1)

The sum of 3 sides (A1)
Round off to 2 sig. fig.

a=1.1& k=4 (A1)

Base length x Height
2

(A1)

Round off to 4 sig. fig.
a=2.723 & k=6 (A1)
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N

@ da=2-2
10 10
1

10

(b) u, =u,+(12-1)d

39 1
=—+(12-1)| —

Uy, 10 ( )( 10)
39 11

Up ="-"71
10 10
28

ulZZE

14
Yin =

n=33

(d)  The sum of the first n terms
=S,

S

=—[2u1+(n—1)d]

nl (39 1
S o)
n(78 1 1)

=—| ———n+—

2010 10 10

n( 1 79
=—| ——n+—
20 10 10j

1, 79

[\

SE Production Limited

d=u,—u,
(A1)

u,=u,+(n-1)d

Correct approach (A1)

(A1)

Set up an equation

Correct equation (A1)

S =§[2u1 +(n—1)d] (M1)

3 1
u1=£ & d=-— (A1)



(e)  The required sum

=S
1 79
=——(10)* +—(10 =10 (M1
50 107 +—,10) n=10 (M1)
:—5+7—9
2
_Q A1
5 (A1)

Exam Tricks

CLICK HERE
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—
oooo
oooo
o
o

u, =
21204+ (m—1)(-1.25)=0
-1.25(m-1)=-120
m—-1=96

m=97

The sum of the first n terms
=S,

= %[2% +(n-1)d]
= %[2(120) +(n-1)(-1.25)]

=§(240—1.25n+1.25)

_ n(241.25-1.25n)

- 2

By considering the graph of
n(241.25-1.25n)

= 2

maximum point are (96.5, 5820.1563), and the
graph passes through (96, 5820) and

(97, 5820).

Thus, the maximum value is 5820.

SE Production Limited

, the coordinates of the

Set up an equation
Correct equation (A1)

(A1)

S =§[2u1 +(n—1)d] (M1)

GDC approach (M1)
(A1)



N

(@)

(b)

(i)

(ii)

klogx—logxzélogx—klogx

k-1=L_k
5

2%=2
5

k=2
5

The common difference

:%logx—logx

——glo X
5 g

klogx+10gx=%logx+klogx

k=—
Sk
5k* =1
L
5
1 1
k=—=ork=——7
J5 V5
Exam Tricks

CLICK HERE

d=u,—u =u,—u, (A1)

(A1)

d=u,—u, (A1)

(A1)

F=u, vu =u, +u, (A1)

(A1)(A1)
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(i) The sum of the first n terms

=S
:ul(l—r”) Sn:ul(l—r”) (M1)
-7 -7
1 n
(log x) 1—(—]
V5 ] |
= u =logx & r=——7 (A1
1_(_1J 1 g \/g (A1)
J5
1 n
(IOgX)Ll—(—SOS) ]
= : J5 =5 (M1)
1+50ﬁ
_ (logx)(1-(=5"")")
1457
1_ (_l)n 5—0.5n
:ngx (A1)
(iii) S, = 5+2\/§ Set up an equation
1 5++/5
ng = 2\/_ Correct equation (A1)
1——
J5
logx—l(5+\/§)[1—ij
2 V5
logx:%(S—\/g+\/§—l)
logx=2 Simplify the R.H.S. (A1)
x =10’
x=100 (A1)

SE Production Limited



@ r=l+l ——
16 12 B
re3 (A1)
4
(b)  u,=uxr’" u, =u, xr""
7 (3\" 7 3
Uy =X —~ w=—&r=—(A1)
12 \ 4 12 4
u, =0.1038208008
u, =0.104 (A1)
189
() u, Ty Set up an equation
n—1
lx(ij :& Correct equation (A1)
12 \ 4 1024

7 (3Y)7 189
x| 2] ==L -9
12 (4 1024
By considering the graph of
=—X
12 (4 1024

is 5.
on=5 (A1)

n-1
y / (ij —&,the horizontal intercept

(d)  The sum of the first n terms

:Sn
:ul(l—r”) S :ul(l—r”) (M1)
1-r ! 1-r
7 1_(3j
12 4 7 3
e e— u=— & r=— (A1
= = &= (AT

Exam Tricks

CLICK HERE
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(e)  The required sum
= SIS

=2.302151924
=2.30

3
(f) The common ratio is 2 which is between -1

and 1.

(@ S <23315

Z 1—(§j <2.3315
3 4

7 I—KEJ -2.3315<0
3 4

By considering the graph of

7 3Y'
y =§(1_(Zj J—2.3315, the graph is below

the horizontal axis when n < 24.850062 .
.. The greatest value of n is 24.

SE Production Limited

(R1)
Set up an inequality

Correct inequality (A1)

GDC approach (M1)
(A1)



(@)

(c)

—
oooo
oooo
o
o

The amount of money after one year

0/ \(D
= P(1+%j
4

0/ \(4D
S R= (1 + %j
4

R =1.08243216

FV =2.5P

0 4n
P(l +%) =2.5P

0 4n
(1+%) =25

0 4n
(1+¥j -2.5=0

By considering the graph of

0

kn
FV:PV@+%§) (M1)

FV
R="— (A1)
PV

(A1)

Set up an equation

Correct equation (A1)

8% )" . . .
y= 1+T —2.5, the horizontal intercept is

11.567792.
.. The required year is 2036 .

(i) The amount
0 kn
:PV@+£éj
k

NG
= 10000(1+%j

4
=$13727.85705
=$13700

(i) The interest
=13727.85705-10000
=$3727.857051
=$3730

Exam Tricks

CLICK HERE

GDC approach (M1)
(A1)

FV:PV@+
r=8, k=4 & n=4 (A1)

(A1)

I[=FV-PV (M1)

(A1)

Official Store ;{Q .
J

CLICK HERE 5=ty
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(d)

10

Let ¢ be the number of years required for the
amount of money in April’'s account exceeding
that in Bea’s account.

0 4t 0 2t
IOOOO[H%J > 15000(1+%} Correct inequality (A1)

0 4t 0 2t
10()00(1+M —15000(1+% >0
4 2
By considering the graph of

0/ \4 o/ \2!
y:10000(1+%] —lSOOO[H%} , the

graph is above the horizontal axis when

t>8.2022693. GDC approach (M1)
.. The minimum number of complete years is

9. (A1)

Let T be the number of years required for the
sum of the amount of money in April’s account
and that in Bea’s account first reaches $30500.

0 4T 0 2T
10000(1+%) +15000£1+%) >30500 Correct inequality (A1)

0 AT 0 2T
10000(1-1—%} +15000(1+%j -30500=0

By considering the graph of

0 4T
y:loooo[u%j

, the graph is above

0 2T
+15000(1+%j -30500
the horizontal axis when 7 >3.9210584 . GDC approach (M1)
.. The required year is 2028 . (A1)

SE Production Limited



c—)
2 %

I+ px)’
=1"+C'"" (px)' +CI1" 2 (px)’ +++-+ (px)" Binomial theorem (M1)
-1 -1
:1+(n)(l)(px)Jr[MJ(l)(pzxz)+---+ P cr=n & Cr =20 gy
2D
2
:1+npx+n(n%x2 +-+p"x"
n x—&x
P73
10 .
ng Make p the subject (A1)
2
n(n-1)p ¥ :ﬂxz
2 9
~1)(10)" 40
Lp=D10) 40 Substitution (M1)
2 3n 9
(1) 100)_40
2 \9n*) 9
50(1—1) 40
9n 9
50n-50=40n
-50=-10n
—
2
_2 A1
P=3 (A1)

Cy1"7 (px)’ = gx°

2 3
C;(l)tgj X =qx’

_80
27

q (A1)

Exam Tricks

Official Store ;{Q . 11

CLICK HERE CLICK HERE "-="'
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—J)
EZD

@ Vimr-—

1+ px
1
=(4-x)2=(1+px)”

1

1
:42(L—§j2—(1+pxyl

H@(;}MH:_.

2! 4

{1+< )(px) + N2 )( )( X’ 4 }

— 1 2 2.2
—[2——x—ax + }—[1—px+px + }
1 1

=1+ p—— |x+| -p*—— ¥’ +

[p 4J ( g 64)
Sg=1
oL 6
P 64 64
-p*=-1
p’=
p=1
r:1—l

4

3
r=—

4

(b)  This expansion is valid when —1 <—§<1 and
-l< px<1.
X
.'.—1<—Z<1 and -1<x<1

4>x>-4 and -1<x<1
S-l<x<l

SE Production Limited

Negative & fractional indices (M1)

Extended binomial theorem (M1)

a+bx+cx’ (A1)

(A1)

Compare coefficient of x* (M1)

(A1)

Compare coefficient of x (M1)

(A1)

Compound inequality (M1)



—
oooo
oooo
o
o

(@)

The general term
1
— .Cn 1 n—-r x3 r
byl S (D" (x)

= Lz -C! X7
2x
— l Cnx3r—2

2
Consider the term in x*.
s 3r-2=4
3r=6
r=2
The coefficient of x* is 3
1

1{(n)(n—1)]:3

20 @

n(n—1)
4

~3=0

By considering the graph of y =

horizontal intercept is 4.
son=4

(1+x3)"
2x°
=%[---+Cfl“(x3)3 +}
X
=-§}7;[...4_4X?.+...J
X
:“.+2x7+“.

Thus, the coefficient of x” is 2.

Exam Tricks

CLICK HERE

C'a""b" (M1)

Termin x 7 (A1)

Correct equation (A1)

r=2 (A1)

Correct equation (A1)

(A1)

Binomial theorem (M1)

13
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| m—
Exercise 1.10 @

(@)

L.H.S.
=(3n)* +(3n+3)
=9n° +9n* +181n+9

=181 +18n+9
=R.H.S.

-.(3n)’ +(3n+3)’ =18n> +18n+9

3n and 3n+3 are consecutive multiples of 3.

(3n)* +(3n+3)> =181n" +18n+9
Also, 18n* +18n+9=9(2n° +2n+1) which is
divisible by 9.

Thus, the sum of the squares of any two
consecutive multiples of 3 is divisible by 9.

SE Production Limited

Starts from L.H.S. (M1)
(a+b) =a’+2ab+b> (A1)

(AG)

Consecutive multiples (R1)
Proved in (a) (A1)

9(2n* +2n+1) (R1)

(AG)



Eois] X

(@)

Solution

Let p=1and g=-1.

P+

=[1+(=1)|

=0

[Pl +lal

=[I[+[-1]

=2

~|p+al<[pl+lal

Thus, |p+4|>|p|+|q| is not always true.

Assume that 4x’ —12x—17 =0 has an integer
root a €Z.

4o’ -1200-17=0

4o —12a =17

22’ —6a) =17

As the left hand side 2(2a° —6a) is even, the

right hand side 17 is also even, which
contradicts with the fact that 17 is odd.

Thus, the equation 4x’ —12x—-17 =0 has no
integer roots.

Exam Tricks

CLICK HERE

Example of p & ¢ (A1)

Substitution (M1)

(AG)
Assumption (M1)
Group terms of o (M1)

22’ - 6a) (A1)

Contradiction (R1)

(AG)

15
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Eo=iz) X

Let P(n): 9+l+£+---+n—_1:1—i
1 20 3! n! n!
When n=1,
L.H.S.
0
T
R.H.S.
L
1!
L.H.S.=R.H.S.
Thus, the statement is true when n=1. Case when n=1 (R1)
Assume that the statement is true when n==%. Assumption (M1)
0 1 2 k-1 1
[T T T TR Y
When n=k +1,
0 1 2 k-1 (k+1)-1
DA R +
1 2 3! k! (k+1)!
:1—l+ k Apply the assumption (A1)
k! (k+1)!

I B
kY (k+D)!

:1{ (k+)! k& }

k'(k+1)'_ Kk +1)! Common denominator (A1)

1 (k+1)-k'-k-k!

kl(k+1)!
1_ klk+1-k)

kl(k+1)!
1
(k+1)!

Thus, the statement is true when n=k+1.
Therefore, the statement is true for all ne Z". (R1)

(k+D)!=(k+1)-k! (A1)

SE Production Limited



=R

Solution

Let P(n): 3*"*' +1 is divisible by 4
When n=1,

32(1)+1+1

=27+1

=28

=4(7) which is divisible by 4

Thus, the statement is true when n=1.

Assume that the statement is true when n==%.

34 1=4M, MeZ
When n=k+1,

320k g

— 32k+3 +1
— 32 A 32k+1 +1

=9(4M -1)+1

=36M -9 +1

=36M -8

=4(9M —2) which is divisible by 4

Thus, the statement is true when n=k+1.
Therefore, the statement is true for all neZ" .

Exam Tricks

CLICK HERE

Case when n=1 (R1)
Assumption (M1)

32/(+3 — 32 ‘32k+1 (M1)
Apply the assumption (A1)

4(9M -2) (A1)

(R1)

17
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()
Exercise 1.14 @

(@)

x+3y-2z=3

(i) 2x-y+z=-1

—x+2y+az=>b

—>15y-32=5

—>15y-32=5

Sy+(a—2)z=b+3

x+3y—-2z=3

(R, +2R,

Row operations (M1)(A1
&R+ R) p (M1)(A1)

x+3y—-2z=3

(R,—R,) (a+1)z=h-2 (A1)

(a+D)z=b-2

Thus, the system has a unique solution
when a+1#0 and b-2€eR.
sa#-1and beR (A1)

(i) The system has no solutions when
a+1=0and h-2=0.
sa=-land b#2 (A1)

(i)  The system has infinite number of
solutions when a+1=0 and »-2=0.
sa=-land b=2 (A1)

x+3y—-2z=3
5y-3z=5
B+D)z=6-2
4z=4
z=1
S5y-3(1)=5
S5y=8
8
5

8
x+3(§j—2(1)_3

y:

X=-

(A1)

(A1)

SE Production Limited



—
oooo
oooo
o
o

(@)

(b)

Exercise 1.16

(@)

(b)

The number of ways
=4!1x6!x2 41x6! (A1) & two cases (A1)
= 34560 (A1)

The number of ways
=41x7! 4! (A1) & 7! (A1)
=120960 (A1)

The number of ways
= P/ x6! P} & 6! (A1)
= 604800 (A1)

oooo
oo
oo
oo

The number of possible groups
=G c’ (A1)
=252 (A1)

(i) The number of groups
=CixC; C; or C; (A1)
=56 (A1)

(i) The number of different possible teams
=CyxCi+CyxC2 +Ci xC; Three cases (A1)
=252 (A1)

Exam Tricks

Official Store ;{Q . 19
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()
Exercise 1.17 @

(@)

a+2i and 2-4i are two of the roots

S.a—21 and 2+41 are also two of the roots

400
Product of roots = (-1)* -

s (o + 2i)(a = 2i)(2 - 41)(2 +4i) = (1) @
(> —2%17)(2> —4%i%) = 400

(a® +4)(4+16) = 400

a’+4=20

a’ =16

a=-4

Sum of roots = —%

S(HA+2)+(H4-20)+(2-4)+H(2+4) = —%

4=k
k=4

SE Production Limited

Conjugate (A1)
(=D (1)

n

Correct equation (A1)

(A1)
% (M1)
a,

Correct equation (A1)

(A1)



| m—
Exercise 1.18 @

(@)

(i)

(ii)

(iif)

(cos@+isin B)*

=cos* @+ C; cos’ O(isin 9)'

+C; cos” f(isin 8)

+Cy cos O(isin 8)’ + (isin 0)"*

=cos” @ +4icos’ Osin @+ 6cos’ B(i° sin” )
+4cos@(i’ sin’ @) +i*sin* @

=cos" @ +4icos’ @sin@—6¢os’ fsin’ O

—4icos@sin’ @ +sin* 6

(cos@+isinB)* =cos* @+4icos’ Osinb
—6¢0s’” @sin” @ —4icosPsin’ @ +sin* @
cos 46 +isin46 = cos* 6 +4dicos’ sin &
—6cos” @sin” @ —4icosfsin’ @ +sin* 0
:.cos40 =cos’ @ —6¢cos’ @sin> @ +sin* @
cos40 = cos* 6

—6c¢0s” O(1—cos’ )+ (1—cos” 0)

cos 40 =cos* @ —6cos” @ +6cos* O
+1-2cos’ @ +cos* @

cos 46 =8cos* @ —8cos” O +1

isin 40 = dicos’ Osin & —4dicos Gsin’
sin 46 = 4cos’ @sin @ — 4 cos Gsin’
sin 40 = 4sin @ cos B(cos” & —sin” 6)
sin 46 = 4sin @ cos O(1 —sin” & —sin’ 6)
sin 46 = 4sin O cos O(1—2sin> )

sin 46 = 4sin & cos @ —8sin® @ cos &
Soa=-8

Exam Tricks

CLICK HERE

Binomial theorem (A1)

De Moivre’s theorem (M1)

Compare real parts (M1)

sin®@=1-cos* @ (A1)

(AG)

Compare imaginary parts (M1)

cos’@=1-sin" 4 (A1)

(A1)

21
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(b)  z'=cos [zj +isin (zj
2 2

2 york T onk
Z =Co0S +isin (k=0,1,2,3) 4 complex roots (M1)
Z =CO0S £+7r—k +isin £+ﬁ—k £+7r_k (A1)
8 2 g8 2 g8 2
cp=l (A1)
. m(0)
=4 —
b g8 2
T
_r A1
B 2 (A1)

(c) sin 46 = 4sin & cos @ —8sin’ Hcos f

.. sin 4(%) =4sin (%) cos (%)
V4
—8sin’ (Z] cos (ZJ 8
8 8
sin (zj =4sin (zj coS (Ej —8sin’ (zj cos (zj 4(7[j -
2 8 8 8 8 8 2
1=4sin (zj Ccos (zj—Ssif (Ej cos (zj sin = = Q (A1)
8 8 8 8 4 2
1=4sin (%) cos (%)(1 —2sin’ (%D
4sin(£jcos(£}(l—2sin2 (ED—I =0 (AG)
8 8 8

d) () w= R(cos A+isin A) is 2 units below
z=r(cos f+isin ). (A1)

22

SE Production Limited



Solution

llli
1-2ie 8
1.
—

8

is a root of

Thus, u=
e
(w+2i)* =i.

Exam Tricks

CLICK HERE

Substitution (M1)

Iz, lrx.

e ) =e? (A1)

—”2”+3(2;z): (A1)

i
2

23
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Cer
Exercise 1.19 goao
(=]

(@)

(b)

The modulus of wz

=il

kr
coarg(z) = —
The argument of wz
=arg(w)+arg(z)
m krm
T4 4
_(-k)x
4
arg(wz)
_(-hyz
4
-k 7 3 &
EEE SR
1-k=-2,-6,-10,---
—k=-3,-7,-11,--
k=3,7,11,---

Thus, the minimum value of k£ is 3.

SE Production Limited

arg(wz) = arg(w) +arg(z) (M1)

(A1)

s
—+7 (M1
ST (M1)

—2,-6,-10,-- (A1)

(A1)



