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1. ALGEBRA
Quadratic Equation
For the equation ax® + bx + ¢ =0,
—b++/b>—dac
I pm—
2a
Binomial expansion
] - 1| [ ;[T
(H'i'b)":ﬂn'k ﬂ’” lb'l‘ ﬂ" .,bl_l__l_ H” Jb:_l_
| 1 2 r
. _ L p n| n! _wn—1})...(0—r+1)
where # 1s a positive integer an W o o r!
2. TRIGONOMETRY
ldentities
sin“4 + cos’4 =1
sec A =1+ tan"4
cosec’4A =1+ cot’ A4
sin(4 + B)=smAcosB + cosAsinB
cos(A £ B)=cosAcosB + sin4sinB
_ tanAd X tanB
tan(4 + B) = ] FtanAtanB
sin2A4A = 2sinAcosA
cos24 =cos’A—-sin“A=2cos’A—-1=1-2sin"4
2tan A4
tan24 = 5
an 1 —tan“4
Formulae for AABC
a b c

sind sinB sinC

a>=b*+ ¢? - 2bccos A

_ 1,
&—ZbcsmA
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1 The line %+i§ = 1, where ¢ and b are positive constants, intersects the x-axis at § and the y-axis at 7.
Given that the gradient of S7 1s __l? and that the distance S7= /40 , find the value of ¢ and of b. [5]
y _-% J
. + |
b a
'3 = 'i x e b T
Since rawtwdi S
l > A
a

w=3b —®
Tofind T: Jet X=0,

3 b
. T=(0,0b)

To f£ind S : ld'y-o,

b* = 4
b = 2 (since b2 0)

since a=3b,
a=6

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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2 The equation of a curveis y=3—4sin2x.

(a) State the mimnimum and maximum values of y. [2]

(b) Sketch the graph of y=3—-4sin2x for 0° < x < 360°. 3]

(a) -1 £sin2x £ 1

. —4 $-4g8in2x £4
-443<£3-45N2X<$4+3
-1 £3-4s5in2X £ ¥

Heﬂw‘( min. 3 = -1 and
max Yy = =

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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6
3 (a) Find the first 3 terms in the expansion, in ascending powers of x, of (2 —%) . Give the terms in their

simplest form. "

(2'%)6 = 26+6(2°)(%) + 15(24)(F)+-

(b) Hence find the term independent of x in the expansion of (2—'—})6(%_ )2_ 3]
(2- %)6(% = 7‘)2 = (64 -48x+ '5%1"’“‘)!% -6+ x?

Hene, indep endenb term = (64X-6) + (15X q)
= -249

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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x —4
3

4  The function f 1s defined by f(x)=
e function f 1s defined by {(x) 2 +6

X

(a) Explain, with working, whether f is an increasing or a decreasing function. [4]

(C+6)(2x) - (x*-4)(2X)
fl(x) = (xz.l.g)z
— 2x3+12x-22°+ 8X
(x*+6)?
= 20X
(x*+6)*
When X 270, 2020 and (X*+6)* >0,
hence £'(X) 20 when % 7 0 .

% f IS an inueasmﬂ Iﬂcj}iﬁﬂ!ﬂ w}l.en xX20.

(b) A point P moves along the curve y = f(x) 1n such a way that the y-coordinate of P is increasing at a
rate of 0.05 units per second. Find the rate of increase of the x-coordinate of P when x = 2. [2]

Given: %é: 0-05 wnits /s
Find - %w’"ﬂ A=2.

- dx

dy =g . 2
0.05 = 20(2) _dx
(22+6)* dt

. % = 0-125 unn‘s{s

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.



7

5  On a certain date, 160 cases of influenza were recorded in a city. This number increased with time and after
t days the number of recorded cases was N. It is believed that N can be modelled by the formula N = 160¢".
The number of cases recorded after 5 days was 245.

(a) Estimate the number of cases recorded after 7 days. [4]

N=160 ekt
given N=245 whent =5 da‘ajs,

245 =160 5K

5K . 49
C" = 32

5K = In %

K=%lh% or 0085217
Hence, N =160 elEh8)t
when t=+, N=290-53

= 291

Influenza is declared an epidemic when the number of cases reaches 400.

(b) Estimate after how many days influenza 1s declared an epidemic. 2]

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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42
6  Fora particular curve —J_; =3 cosx —4sin2x . The curve passes through the point P(I—;, 9) and the gradient
16]

dx
of the curve at P is 5. Find the equation of the curve.

_d%_z Josx — 4sin 2X
dx’

ﬁ-:fswsx-‘lsmu dx
= Jsinx + 40s2X +
2

2 §=3sinF + 20T+ C
§ =3=-2+C
Cc =4
Hence, %=3sinx+ QUS2AX + 4-

Infegmfe bo't_/] gidg u-r-t- X -

Y =[3sinx t 2cos 2% + 4 dx
= -Jwsx t4sindx +4x + D

= -3csX+ sinax t+ 4x + D
Jy: 1.‘

9=-3ws¥ +sinw+ £ + D
9= 2m+D

D=19-27

Hence, gr{=-3co.sx+ Sin2xX +4x+ 9-27

Given X =

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(a) Express each of 2x* —4x+5 and —x*—4x -2 in the form a(x + b)* + ¢, where a, b and ¢ are
(4]

7
constants.

>-4x+5 =222+ %)
= 2[ (x=)*-1*+2]
= 2(x-1)* + 3
-X-4x-2 = - (x*+4x +2)
= - [(x+2)*-2%+2]
® -(x+1)"+2

(b) Use your answers from part (a) to explain why the curves with equations y =2x"—4x + 5 and
3]

y=-x"—4x—2 will not intersect.

y= 22°-4x + 5

\

A

5

3

I T
-2

5=-it4x-2

y=2X4 4% 45 is a muinum auve wilh Y ma - =3,
whide Y= -x'=4%~-2 is a maximum cuve with y max- = 2
Heae, the 2 wuven will not not interecl an shown

above -
The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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8  Without using a calculator,

v3-1

a) show that cos75° =
(a) 272

c0S #5° = c0s(30°+45°) = 0s30°cos 45° — $in30°sin 45°
[ [ e B
2 7 2 J2
— 3 - |

2J2

2]

5]

(b) express sec’75° inthe form a+ b3 , where a and b are integers.

w4

sec 5 o5 75°
= 1

(%

2J2

8
B3-1)?
= _0B

3-203+I
= __ 8
4-2N3
_8 . 4+2]3
4-213 4t2J3
32+ 16J3

16 = 12

8+ 43

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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B
19-Y
, 0
ym
A xm R 16 =X 5
7 S

The diagram shows a triangular plot of ground, ABC, in which AB=12m, AC = 16m and angle BAC = 90°,
A gardener considers using a rectangular part, APOR, of the triangle, where P, O and R lie on AB, BC and
AC respectively, for growing vegetables.

(a) Given that the length of AR is xm and the length of AP is ym, show that y =12 — i_x [3]
Q# similar A\ S 9 R
- BA
_Lt_x = _Y
16 12
192-12x =16Y
y=12 - %x
(b) Given that x can vary, find the largest possible area of the vegetable plot. [4]
A= yx = (12-F0)x =122~ #x°
dA 2
— =12 -
dx 2%
Let 12-2x=0
1x=12
X=28

U.S':ri First derivolive fest F
A is max- when x =8 m .

Heace, A max- = 12(8)- %(8%)
= 48m?.

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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10 The expression 2x° —x”+ ax + b, where a and b are constants, has a factor of x — 2 and leaves a remainder

of 12 when divided by x + 2.
[4]

(a) Find the value of ¢ and of b.

let £(x)= 22°-2*+ ax +b
£(2)=16-4t2a+b=0
b= -aa-1a —Q)
(2) = -16-4-2a t b =12
b= dat32 —2)

L =dd=Ild = 24 T 34

4= ~44
a=-1l ad b=10

[4]

(b) Using these values of @ and b, solve the equation 2x’ —x*+ax+b=0.

xt+3x -5
A-a )9x3-x’-ux+ 10
-(ax>-4%x7)
3x=x + 10
-(3x*-6X)

~5%+10
-(-5x +10)

0

(x-2)(2x’+ 3x-5)
(x-2)(@x+5)(x = 1)

When £(x) =0 , Z='-§,l or 2

. F(X)

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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T

In the diagram, 4, B, C, D and E lie on a circle such that 4B = BC and BA is parallel to CE. The tangent to
the circle at A meets CE produced at 7. Angle TAE = 6.

(a) Show that CA4 bisects angle BCE. [3]

LACE = LTAE = @ (angent - chond +theorem)
LBAC=LACE=0 (BAJCE, ait-Ls)
LBAC=LBCA= 06 (AB=BC, isos- As)

Sine L BCA=LACE=0 ,
cA biseds L BCE ( shown).

(b) Show that angle CDE = 30. [5]

LSAD=/LBCA=8 (+Mr,¢-dwfut theorem)

L CAE=180°- £SAB - LBAC —LTAE
= 180°- 360 (4s on a str. bawe)

/. CDE = 180°— LCAE
= 180° - (180°- 38)
= 30 ("I’P‘ Ls In a tdcbc 1&(6«4 oue

Supp&muutwy)_

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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[4]

12 (a) Prove the identity (cosecx — cotx)(secx + 1) = tanux.

anx SINX /\WSAX oS X
= (1-wosx)( 1+ cosx)
SINX COSX
= |—ws'x
SINXLS X
SinFx
JE’ XD X
= “anx
= RHS

I.H5=( | _M(I_.,_W_Sx

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b) Hence solve the equation (cosecx —cotx)(secx+ 1) =4cotx for 0°<x<180°. [3]

tanx = 4 wt x
tan*x = 4
ton X = £2

Basic angle for x = 63-435°
A Juo :zh M .

Huoite X = 63-4° or 116-6° cince 0<x<180°

(¢) Show that there are no solutions to the equation (cosecx — cotx)(secx + 1) = tan2x
for 0°<x<180°. [2]

tanx = tan2X
tanx = dtanX

I=tan*X
- Tan*X + teax - 2tan x = 0
tan*x + tanx = 0
tonx (1+ ton*x) =0
tanx=0 or Ttar’x= —|
Basic ijc for X=0° SR S

s ton*X 2 0)
But since 0°< x < 180°
there Ove nosoldaomﬁm x .

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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13 Inarace, a cyclist passes a point 4 at the top of a hill with a speed of 5m/s. He then increases his speed and
passes the finishing post B, 10 seconds later, with a speed of 20m/s. Between A4 to B, his velocity, vim/s, 1s
given by v=0.1#+ pt + g , where ¢ is the time in seconds from passing 4, and p and ¢ are constants.

(a) Show that ¢ =35 and find the value of p. [3]
ﬁjm v=0I1t*+pt+ 9
when t = 06/ g™ &

When t =105, 20=0-1(10)*+ p(10) 1+ &
10p= 5§
p= 2

Hence, v=0-1t*+0.5¢t + 5

(b) Find the acceleration of the cyclist when his speed 1s 11.6 m/s. [4]

a= % = 0-2¢t + 0-5

When v=1I-6 m/s, 16=0It"+05¢ +5
0-1t* +0-5¢ - 6-6 = ()

t==)l or 65
( Rej-) -

When t=6s, a= 0-2(6) +0-§
= '7 m/sz

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(¢) Find the distance 4B. [3]

s=jv dt
=J’o-lt’+o-5t+5 dt
= 0It*, 05" 4 5¢ ¢

3
= sli}t3+*t1+5t TG

Whea t=0s, §=0
2 C=0
= s=35t’+Ft'+5¢

When £= 105, = 35(10)* + $310)+ 5(10)
= 108% m

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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