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Mathematical Formula
1. ALGEBRA
Quadratic Equation
For the equation ax’ + bx + ¢ =0,
~b+Vb? —4ac
X =
2a ’

Binomial Theorem

(a+b)" =a” +(?Ja”‘lb+(;]a"_2b2 +,_.+[nJa“_'b’ -
r

. e ! = -
where 7 1s a positive integer and (HJ -l (n-r+l)
r) (n=r)r r!

2. TRIGONOMETRY

Identities
sin? A+cos® A=1
sec? A=1+tan’ 4

cosec’A=1+cot? A

sin(A+ B) =sin Acos B + cos Asin B
cos(A+ B) =cos Acos B Fsin Asin B
tan 4+ tan B

1¥tan Atan B
sin2A4 =2sin Acos A

tan(4 + B) =

cos2A=cos* A—sin? 4=2cos* 4-1=1-2sin* 4

2tan 4

tan24 = ———
1-tan~ A4

Formulae for AABC

a b c

sin 4 N sin B - sinC
a’=b*>+c*—2bccos A

A=—1-absinC
2
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BP~383

1  The height of an object, y metres, above the ground, x seconds after it had been
thrown can be modelled by the equation y =—2x* +12x+k , where k is a constant.
The object reaches a maximum height of 20 metres.

(a) Find the value of £. [3]

(b) Without calculating, explain if the object is moving upward or downward at
the 5™ second.
State the other timing when the object is at the same height as it is at the 5t
second. [2]
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3 7
2 (a) Explain why there is no even powers of x in the expansion of (x_ +4x] ;

[2]

(b) Given that a>0 and (1 —3x)2 (a +bx)6 =64+576x+cx’, find the values of
a,bandc. [5]
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3 A water wheel of radius 5 metres rests on a lake of height 3 metres. The water wheel
makes 2 revolutions per minute. d is the distance, in metres, of the point P above the

water level such that d = asin(bt)+c, where ¢ is the time in seconds.

(@) Show that b= % .
[1]

(b) State the value of a and of c. [2]
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(¢) Sketch d =asin(bt)+c for 0<t<60. 2]

(d) Find the time interval(s) when P is submerged in the water where 0<7 <60 . [3]
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4  Find the equation of the curve that passes through the origin and
Y _3tan?(3x)+2.
dx
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5 A sample is taken out from the freezer in the science laboratory and the temperature

T°C isgivenby T =15-28e™™ where ¢ is the number of hours after it is retrieved
from the freezer.

(a) State the initial value of T. [1]

(b)  After 3 hours, the temperature of the sample is 12.5°C , find the value of £. [2]
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()  Explain why the temperature is always below 15 C . [2]

(d)  Sketch the curve for T =15-28¢™". [2]
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10
(@) Given f(x)= X —1 , explain with workings whether f(x) is an
x+
increasing or decreasing function. [3]

(b) A point P moves along the curve y = f(x) such that the y-coordinate is

decreasing at a constant rate of 0.4 units per second, find the rate of change of
xwhenx =2 [3]
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11

7 The diagram shows 4(0,2) , B(0,-2) andC (8,—2) and the line AC cuts the

x-axis at x=4.

4

3

#

A(0. 2}

8 (0, - 2)}

ci{ -2

(a) Line CD is perpendicular to 4C and meets the line —2x+7y =42 at D. Find
the coordinates of D. (4]

(b) Find the area of quadrilateral ABCD. [2]
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12

tan [2]

(b) () Express 7cos’ x—3sin’ x in the form a+bcos2x , where a and b are
constants. [2]
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13

(ii) Using the values of @ and b, find I? cos® x —3sin” x dx . Hence, evaluate

T
4+ 7cos® x—3sin” x dx, leaving your answers in terms of 7.
_z
12 (4]
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14

9 Mr Tan wants to make a trough that is in the shape of a half cylinder, with radius
r cm, length / cm and has a volume of 450007 cm® .

¥ cm

(a)  Show that the exterior surface area of the trough, 4, is 4= il +zr?

r ' (3]

(b) Find the value of r for which 4 has a stationary value, leaving your answer in
2 decimal places. [3]
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15

(¢) Mr Tan would need to consider the material cost when making this trough.
Advise him, based on calculations, if this trough is worth making. [2]
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10 (a) The expression 3x” +ax” +bx+5 has a factor of (x+1) and leaves a
remainder of —45 when divided by (x-2).

(i) Find the value of a and of 5. [4]

(i) Using these values of a and b, solve the equation 3x* +ax’> +bx+5=0. [3]
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17

(b) Justify why 3x* —4y° is a factor of 54x°—128y° . 2]
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18

11  In the diagram below, B, C and D lie on the circle and BC is the diameter. CE is a
tangent at C and DE is a tangent at D. AE bisects angle CED.

(a) Show that triangle CED is an isosceles triangle. [2]
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19

(b) Show that triangle ACE is similar to triangle DBC. [3]

(¢) Show that2A4C? = AExBD. [3]
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20
12 (a) Show that (secx—tanx)(cosecx+1)=cotx. 3]
(b)  Hence solve (secx—tanx)(cosecx+1)=3tanx for 0<x<27z. 3]
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21

13 A particle moves in a straight line so that # seconds after leaving a fixed point O, its
velocity, v m/s is given by v=3" —23t+30.

(a) Find the values of r when the particle is instantaneous at rest. [2]

(b) Find the distance travelled in the first 7 seconds. [4]

(¢) Find the minimum velocity. [2]
End of Paper
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2
Mathematical Formula
1. ALGEBRA

Quadratic Equation
For the equation ax’* + bx + ¢ =0,

—b++b? —4ac

2a

X =

Binomial Theorem

(a+b)" =a" +[T}a"'lb+[;]a"‘2b2 +...+(nJa””’b’ +..+b"

r

nl _nn=1)..(n-r+l)
(n—r)Ir! r

where n is a positive integer and ["J =
-

2. TRIGONOMETRY

Identities
sin? A+cos? A=1
sec’ A=1+tan? 4

cosec’A=1+cot? A

sin(A+ B) =sin Acos B + cos Asin B
cos(A £ B) =cos Acos B ¥sin 4sin B
tan 4 + tan B

1Ftan Atan B
sin2A4 =2sin Acos 4

cos2A4=cos’* A—sin’ A=2cos> A—1=1-2sin’> 4

tan2A=—‘%Lf
1—tan” 4

tan(A + B) =

Formulae for AABC
a b ¢
smd sinB sinC
a’* =b> +c* —2bccos 4

AzlabsinC
2
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3

Express in partial fractions. [6]

X +3x
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4
y‘ A

1 32
/ Y=

x=5

B

-
O { x

The diagram shows part of the curve y = %x - -3% , which intersects the x-axis at B.
x

The tangent to the curve at B meets the line x =5 at 4.

(a) Find the equation of the line 4AB. [5]
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(b) Find the area of the shaded region bounded by the tangent 4B and the line x =35. [5]
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3 (a) Giventhaty=xIn(3x+1), find an expression for ix_y . (2]

3
(®) Express in the form a+ , where @ and b are constants, and hence find 3]
3x+1 3x+1
J‘ 3x dx
3x+1
(¢)  Using your answers in (a) and (b), find j'ln(sx +1)dx. [3]
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4  The figure shows a rectangle ABCD inscribed inside an isosceles triangle POR.
It is given that OC = OB =7em , ZAOB = /DOC =@ and ZAQB = /CRD = % .

4
=]
D

il

(a) Show that the length OR =14(cosé@+sinf). [3]

2
(b) Express QR in the form Rsin(#+a), where R>0and 0<a < % 2]
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(¢) Find the maximum value of QR and the corresponding value of &. [2]

(d) Find the value of # when QR =15. (2]
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5 The equation of a curve is yze"]‘3"+3 for -1<x<1.

. _ dy d’y [4]
Find expressions for — and —-.
(a) p dX dx2
(b) Find the exact value of the coordinates of the stationary points. [5]
(¢)  Find the nature of the stationary points. [2]
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10

6 The points P and Q both lie on a circle and have coordinates (-2,8) and (7,2) respectively.
The centre of the circle lies on the line y =x-5.
(a) Find the equation of the perpendicular bisector of PQ. [4]

(b) Find the equation of the circle. [5]
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11

R is a point on the circle such that PR is the diameter of the circle.
(¢) Find the coordinates of R. [2]
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12

x+2
(a) Using suitable substitution, solve the equation 2* —(\/5 ) =15. [5]

(b) Solve ]g(x—7)=%lg36-—lg(x-6). (3]
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13

(¢) The equation log, x+2log,, x* = 4log, 9has the solution x=5". Find the value of y. (3]
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14

(a) The line y = mx + c is drawn on the same axes as y = 5x — x2. Given that the line has [3]
a negative y-intercept. Determine with workings, whether the line and the curve have 0,
1 or 2 points of intersections.

(b) The curve y = ax? + 6x + b lies completely above the x-axis.
(i) What conditions must apply to @ and b? [2]

(ii)  Give an example of values for @ and b which satisfy the conditions in (b)(i). [2]
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15

(a)  Given that =a+b2 , where a and b are rational numbers, find the value ofa  [3]

]
5-642

and of b.

(b)  Represent the solution set 2(1+x)—8 2= x(1—2x) on a number line. [3]
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10 Measured values of x and y are given in the following table.

1.6 1.8 2.2 238 x4 4.7

8.32 6.29 3.98 2.36 1.55 0.79

It is known that x and y are to obey the formula x"y =k , where 4 and k are constants.

(a)

(b)

(©)

@

Explain how a straight line graph may be drawn to represent the given formula.

On the grid, draw the straight line graph for the given data and show that five of the
readings are a close fit to the formula.

From the graph plotted in (b), estimate a value of y to replace the incorrect reading of y.

Use your graph to estimate the value of A.
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2
I (a) y— —2‘ X —6x ‘+k M1 factorise —2 correctly
—=2| ¥’ —6x+(3) = (3) | +k
—=2[(v=3) -9 f+k  MIfor (x-3)
= 2(x 3) 1181k
& ~2 Al
Alternatively:
@: 4x 112 MI
dx
13
dy 0.
dx
x=3 MI
20--2(3) +12(3)+4
kR—2 Al
(b) | The maximum height was reached at the 3™ sccond, 5™ second is after the 3
sccond, therefore object is moving downward. Al ECF
At the 1% second, the object is at the same height as it is at the S™ second.
Al ECF (symmetry property of quadratic curve)
2@\ (N1 N .
-Xx" 4x
xll i % xr ) x.‘f‘.—lr' MI
For all integer values of 7, 0 <r <7,
2r is always cven,
21-2r 1s always odd, therefore there 1s no even powers of x in the expansion. Al
(b) (1-3x) = 1-6x+9x° Ml

(a + bx)‘f' a® +6a’bx+15a' b x" +...

Ixa" 64
a=2 (a>0) Al

—6(64)+6(32)(h) 576  MI
b 5 Al

15(2)"(5) x* —6x(960x)+9x> (64) 8l6x°
¢ 816 Al
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b=— Ml
30
=&
15
4 =5 Bl
e =2 Bl

M1 for 2 complete cycles of sine graph for 0 < <60
M for correct maximum and minimum d values.

BP-~425

53in£t+2:0
15
2

. T
si0—/{ =——
5 5

basic angle =0.041151 M1
f—r=3.5531, 5871668, 9.83629, 12.15485

t=169648, 28035 469648 58.03515
17.0<1<28.0 Al 47.0<1<58.0 Al
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d—y=3tan2(3x)+2
dx

:3[5802(3x)—1]+2 M1
=3sec’ (3x) -1

5;:'[3s<:c2 (3x)-1dx

3tan{3 3 . ,
= ﬂ(—x)- ~x+¢ M1 for integrating trigo correctly

=tan(3x)-x+c Ml for+c
x=0,y=0, .c=0

y=tan(3x)-x Al

5(a)

Ir=-13 Bl

)

12.5=15-28¢e*
25 _ o
28

25
—3k=In| —
[28)

k=0805 Al

M1

(©

As t becomes very large, 28¢** becomes very smali; ' [M1]

When 28¢ %% is deducted from 15, the temperatute T, where T =15—28¢ %%
becomes smaller than 15. [A1] :

Or
28 ;
005! >0
28 Lo
—W‘<0 Ml '
2 .
——ﬁ%l-+15<15 Al
[+
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(d)

I=15

~

13

M 1: Shape and /-intercept
M 1: Asymptote or indicative value of 7= 15

6 (a) 7(x) 7(x 1 1)~ (7:\0-- 3)1

{b)

M1

(.r+ l): =0

f'(x)>0 .. f'(x) is an increasing function.

Al

7 (a)

,\'_--'2, Q—lg

Ml
de 9

— — —— units/scc Al

gradient of AC" =

o | —

gradient of D) 2 M
y=2x4(
2=2(8)1 C
¢ -18
CD:y=2x 18 M1

2x + Ty =42

solve simultancous equations
x=14

y=10

D (14.10) Al

MI
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(b)

1[0 0 8 14 0
212 2 2 10 2

1

= 5{_(108) (44)]

—76 units’ Al

8 (a)

sin AcosB+smmBecosA 5

sin Acos B sin Bcos A - 3
3sin Acos B 1 3sinBcos A=5sin4Acos B Ssin Bcos A M1

—2sin Acos B ——8sin Bcos A
tan Acot B —4
tan A4 _

=4 Al
lan B

(b} (1)

7cos x 3(1 cos” 1) M1 usc of identity
=10cos’x 3 212

=10cos’x 512

—5(20053 x—l)+2

=5cos2xt 2 Al

(i)

IS cos2x +2 dx

5sin2x

+2x+(’ M1 for integrating trigo, M1 for 2 and + (" (ECF)

T
Ssin2 14
sin2x o 4
2 1.2
12
{2\ |
Ssinﬂ. Ssin —ﬂ-{
122,z | Le) =
{ 2 2 2 6 |
1S 2x .
) Al for cach correct term
% ]
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9 2
(@) %1=45000;r M1

/= 900200 Mi

r
P 2xvl
2

=71 +m{9OOOOJ M1

2
2

, 900007
re+
-

(b) d_A _ 900007
dr r

+ 2y Ml

50000~

F2

+2zr=0 M1

r’ =45000
r=3557 Al

(©| d’4 _18000x
P
d’A

-'d7>0

+2m Mi

Area is minimum, material cost will be minimum, therefore it 1s worth making. Al

10 a) (i) | Letf (x)=3x"+ax’ +bx+5

F(2)=-4
4a+2b=-74 M1
f(-1)=0
a=b-2 Ml
- Solving smultaneous equatlons
b=-11 Al
a=-13 Al

() | 3¢ 132 —1lr+5=(x+1)(3¢ ~16x+5)  MI
=(x+1)(3x-1)(x-5) Ml
f(x)=0
x=-1 %, S Al

BP-429

®) | 2(27x°-64y°) M1

-2 (3¢*) - (4»")']

=2(3x* -4y*)(9x* +12¢°)° +16)°) Al
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11 (a) | CF = DF (tangent from cxt. point) M1
- ACED is an 1sosceles triangle Al
O 4k is anglc biscctor of isosceles triangle CED, FAC =90
CDB =90 = FAC (1t £ in scmi-circle) M1
FCA = CRBD (altcrnate scgmt theoremy) M
By AA property, AACE s similar to ADBC. Al
) I N T
BD  AC
CDXAC — AEXBD
2ACx AC=AExBD MI
2AC7 —AExBD Al
12 in
(a) [ 1 _sm\*)['] +]) ”
COSX COsSX/\sinx
—sinx \( l1+si . .
=ain \‘][ ‘gm xj M1 combine fractions
cos x sinx
(1-sin’ x
cosXxsiny
_ cos"'x M1
COSXSIN X
=cotx
(b)| cotx=3tanx
=3tanx MI
tan x
5 ]
tan-x —
3
]
lanx=+—+
B
Sz Tz 11
g ST,
6 6 6 ©6
13(a)| 3 -23r+30 0  MI
(3t S)(r 6)=0
= E F=:6 Al
3
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(b)

5=I3t2 —23r+30 dt
3 23

3

= —2—2342 +30e+ C

+30t+C

t =0, 8=0,,.C=0
f:éps:% MI
3 54

t=6,5=-18 Ml

f:'?,S:__ZI.

distance = 1225 x2+18+7.5

= 70£m or 709m
54

Ml

Al

(c)

P_s

dt
61-23=0 Ml
23
3

minimum v = —116—29 m/s Al

H

OR

( 23Y 169
v=3lt-—| ——
; 6 12

169

minimum v = — —— mi/s Al
12 -

M1 for (r"- E)
. . : ; 6
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2
MATHEMATICAL FORMULAE
1. ALGEBRA
Ouadratic Equation
For the equation ax? + hx * ¢ =0
_-bs Vb? — dac
2a

Binomial expansion
(a+b) =a" + (;’ }:""b+ (; }-"‘21)’ s

where n is a positive integer and "= # = nfn-1)...(n— r.*:D .
r r!(n -r)! r!

2. TRIGONOMETRY
Identities
sia’ . gos © =1
sec2 =l + tan® #
coseC A=l+cot* 4
supn A+ B) sinAcos B+eos Asin B
cos(Ax ) =cos 4cosfi sin Asifrd
i_tan&.
Ai ‘%'s-:".““
i(ALB) an AGNE
~ Sm2A4=2sin Acos4
c0s 24 =cos? A-ViP A=2¢os" A-}=1-2sin? 4
2tan A4
tand4d —

I-tan™ 4

Formulae for A4B¢
; a b
sind sinB sinC
a’=b +¢* =2bccos 4

1 N
A=—hcsin A
2
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1 Expessi— inpariel fisskan
xpress ——— in partial fractions.
=24 M1
—6x—6x +jx Bx+C
=2 M1

x(x2+3) x| x%43
—6x —6 = A(x? +3) + (Bx + £)x =mmmmmemm Mt
Comparing coefficients or substituting values of x,

A=-=-2B=2,C=-6 -—-AlAlAl
2 % 2x — 6
x x2+4+3
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4
1 32
/ AR
=5
B
7] [ ."C

e . 1 32 _ :
['he diagram shows part of the curvey = X = which interscets the x-axis at B
X

The tangent to the curve at 3 meets the line x = 5 at 4,

(a) Find the equation of the line 453. |5]

ALB, y =0,

0= 0.5% — 2 e - M
=

EFF (OPESEE S |
dy _ e
< =05+ M1

a
2

Gradient ol 48 = 0.5 + % = E"""_MI

3
Yy = Ex +c
Sub (4, 0) into the eqn.

c=-—-6
y = E:-x — B e e A

See JHIN Prelnam Bxarunation 2023 Additional Mathematics Paper 2
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5
(b) Find the area ol the shaded region bounded by the tangent A5 and the line x = 5. [5]
. x* 32
Intcgrating curve = s =+ —| M
[.imits 4 (0 5 -> Area under curve %g— 771 (o — M
i .
Arcaunder AB=2X 1X>=2 o Ml
2 2 4
5 3131 .
Shaded area > — = = — or 0.10 units® --------=----- MIAT
420 10
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3 (a)

(b)

(c)

. : . d
Given that y = xIn(3x + 1), find an expression for d—i

ay 3x

el s T TR N o 7 T . .
= = In (3x + 1) M1 (Usc product rule) Al
X . P .
Express * in the form a + —) where @ and b are constants, and hence find
3x+] 3x+1
3

| —dx.

3x+1

B _ g & M
3x+1 3x+1

In(3x+1
f1-——dx= x— 2D AlAT
3x+1 3

Using your answers in (a) and (b), find { In (3x + 1)dx

dy
dx 3x+1

+In(3x + 1)

y =2 dx + [1n (3% + 1)dX ~m e M1

3x+1

In(3x+1)

fIn(B3x+ Ddx =xIn(3x+ 1) — x + F € e AlAl
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4 The figure shows a rectangle ABC'D inscribed inside an isosceles triangle POR

liis giventhat OC OB Tem, £AOB = £D0OC = 0 and LAQR LORD = %
Q A 0 D R
= 0 ] s
4 4
! 7
g G
P

(a) Show that the length ¢R = 14(cos8 + sin8). . [3]

AO = 0D = 7c08f) wmmmmmmmmmm e M1

CD = DR = AQ = 7Sin0) —emeemmmeem e M

QR = 2(7cosB) + 2(sinf) = 14(cosB + sing) --—---------—--—-- Al
(b} Express QR in the form Rsin(0 + «), where R > 0 and 0<a< E 12]

B =dTF 1R = Y302 ]

N [l (U P
o = tan (14) =g Al
V392sin (0 + E)
392 3

(¢) Find the maximum value of OR and the corresponding value of €, [2]

Max OR= V392 when sin (0 + 7)) Lormeeeeomseeeceennae Al

Bl s e s s |

4

(minus overall | mark if answers in degree)
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(d) Find the value of @ when QR = 15 [2]

392sin (9 +%) =15

sin(G +E)=J% M1

9+ % = 0.8596504
f =007 rad Al
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5 The equation of a curveisy = X3 4 3for—1<x < 1.

- ons for & and &2 (4]

(a) Find expressions for e and Tz

% = (3x2 — 3)eX’ 3 Al

2

jT{ = (6x).e* 3% + (3x2 — 3)2e*" " ememememenn MIM1

= eX’~3%(9x* — 18x2 + 6x + 9) Al

Or e*°~3%(6x + (3x% — 3)?)
(b) Find the exact value of the coordinates of the stationary points. [51

For stationary value, %-: (3x% — 3)&”‘3‘3" =0

(Sx? = R)F" M = ) s M1

Since e*°~3* > 0,3x% — 3 = 0-——M]

x% =1 _

x==1 - M1

Coordinates of points are (—1,3 + e?).and (1,3 + €72) =-eeeeeeeeeee--A1A1 (only Al

if never leave in exact) ' o
(¢)  Find the nature of the stationary points. [2]

When x = —1,% = —443 < 0,(—1,3 + ¢?) is a maximum point. --=------=-----=- Al

2
When x = 1,22 = 0.812 > 6 > 0,(1,3 + e"2) is a minimum point ——-—--——-- Al
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6 The points 7’ and (J both lie on a circle and have coordinates (—2,8) and (7, 2) respectively.

The centre of the circle lieson the line y = x — 5.
(a) Find the equation of the perpendicular bisector of /’(J.

Midpoint ol 7} (2.5, 5) =m=m-mmmmmmmmm e MI
2

m - —
PG 3

MYy pisector = e et s

3
y—5:§(x—2.5)

3 5
y—zx+; ------------------------------------------------- Al

(b) Find the equation of the circle.
Solve simullaneous eqn --------======mmmemmmomm e e MI
y =§x+fandy=x—5

—§ == -
x 2x+4

PR /) J—— Al

(—12.5,—17.5) =centre of circle--—--—--m-—-—--M ||
Radius = /{—2 + 12.5)? + (8 + 17.5)?

_ 1521

= |—

'

T e S s Ml

(% + 12.5) + (¥ +175)% = 7605 wossssmssssun\]
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R is a point on the circle such that /X is the diameter of the circle.

(¢) Find the coordinates of K 2]
R =(a,b)
—24+a B+b
(;%} = (=12.5,~17.5) ~-r-es SRR M
R = (a,b) = (—23,—43) . A
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(a) Using suitable substitution, solve the equation 2% — (\,’i)ﬁz =15, |5]
2% _ (20.5)X+2 - 15
2% _ 20,5X_21 =15
2% 22055 15 0 e eeentsneen M1
Lty = 20X
y2 =2y —15=0 - M1
y-5y+3)=0
205% = 5 or 295% = —3 (rejecl) -------m--=mmememmeme=-M | M|
x = 2loglog; 5 = 464 —memmmmme - A
(d)  Solve lg(x —7) = 2136 — Ig (x — 6). [3]
lg(x — 7) = 1g6 — Ig(x — 6)
= J 8 - —
lglx = 7) =lg— Mi
x—7=x_6
x2 —13x + 36 = Q- -Ml
X=4(rej),x =9 - Al
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(¢) The equation logsx + 2log,sx? = 4logz9 has the solution x = 57 [3]
Find the value of y.
109553’ + 2!0925(5}‘)2 = 8 """""""""""""" Ml
y+2y=8-— - M1
3y—-8=0
y= g --Al
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(a)

(b)
)

(i)

14

The linc y = mx + ¢ is drawn on the same axes as y = 5x — x2. Given that the line
has a negative y-intercept. Determine with workings, whether the line and the curve
have 0, | or 2 points of intersections.

Equate mx 4+ € = 5X — X7 —memmmmmomm e e M1
x2—5x+mx+c=0
Discriminant
(m = 5)% = 4(1)(c)
=(m—-5)2—4c >0 (sincc 4C>0) ——ommmeeme M1

Hence curve has 2 points ol intersection ----------- Al

The curve y = ax® + 6x + b lies completely above the x-axis.
What conditions must apply to a and 5?

b2 —4dac <0
36 —4(a)(p) <0 = -M1
ab >%and a > (0 -mcemmmmmmmee e Al (both correct)

Give an example of values for « and & which satisfy the conditions in (b)(i).

Any possible values of a and b that satisfiesab > 9 - AlAl
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5 4s 1 = . -
() Given (hat S=a + V2, where a and b are rational numbers, find the value of «

n—6V?Z
and ol 5.
1 G+6VZ
— e M
5-6v2 S5+6v2
5+ 6v2
T 3-72
h &
I
47 47 s
5 &
@ =—— = —— cemmeemeeeeee- AT A
47 47

(b)  Represent the solution set 2(1+x)—8 2> x(1—2x) on a number linc.

2(1-x)—8>x(1-2x)
24+2x—8>x-2x

26 X 620 el M1
I | T G 1Y | NONRNS——— M1
«—— —

v

-2 1.5

Al
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10 Measured values of x and v are given in the following table

X 1.6 1.8 2.2 2.8 3.7 4.7

\]

¥ 832 6.29 3.98 36 1.55 0.79

It is known that x and y are to obey the formula x™y = k. where /2 and & arc constants

{(a)  Explain how a straight line graph may be drawn to represent the given formula. [3]

lgx" + gy = lgk

lgy = —higx + gk ------emmmmemm e M1
Gradien! —h —mmmmmm e e Al
Vertical Intereept = {gh - mommmm e Al
(b) On the grid, draw the straight line graph for the given data and show that five of |4]

the readings are a close fit to the formula.

lgx 0.204 0255 03542 0.447 0.568 0.672

gy 0.920 0.799 0.600 0373 0.190 -0102
Correct calculation of values for {gx and Igy (10 2 or 3 dp)--—----- oo - Ml
Plot points and line correctly on graph —-—--———————- oo M2

Best fit Line passes through 5 of the points or as close as possible, leaving the S™ point
OUL, ==mmmmmm o oo e o e Al

(c¢)  From the graph plotted in (b), cstimate a valuc of y to replace the incorrect reading of — [2]

P
Atlgy =011 - Ml
Y =129 - Al
(d)  Use your graph to estimate the value of 4. 2]
0.92-0.2
T ——
= 222 e Al (accept answer based on graph)
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