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Arithmetic series

Sum to n terms, § = % [2a + (n — 1)d]

Area of trapezium = %(a + b)h

The quadratic equation l—>
The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by: h
v —b £b* - 4ac
> < ; >
Trigonometry In any triangle ABC
< Sine Rup&&_ - b ___¢
sind sinB sinC
b a Cosine Rule o> = b*>+ ¢* —2bccos A
Area of triangle = lab sin C
y . B .

Volume of cone = %nrzh

Curved surface area of cone = 7r/

/‘,,

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = 7r°h
Curved surface area
of cylinder = 2zrh

—————
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Volume of sphere = %ms

Surface area of sphere = 47/”
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Answer ALL TWENTY FIVE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
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3 5 9
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3 2 3 5
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1) for 43, we can for 1¥, we can
view 1=3, so 4 =-3×4=13. view 1=55.
13+3=1,4 5- + ± ¥
2) To add both fractions, we require them to have the same denominator.
Lowest common multiple of 3 and 5=15.
# ✗ 578
as 5×3=15
£ × 3 ↑=185
as3×5-15
3) 79 1185 = 395 F Note: we can use the keep, ,
flip, change method for FLIP the #to 1¥ >
dividing fractions.
4) for 75, we can view ¼ = I
9 × 3 = 27
so 9 goes into 35 3 times, with 8 remaining (35-27 = 8)
so expressed as a mixed fraction: 3 ¾
or, . once ⅓ and § have been obtained
⅓ ✗ £ = 395=38
simplify using
method outlined
in step 4.
or
⅓:& = 10 18 70 #=3:
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KEEP the 70
15

KEEP the 70
15

KEEP the 70
15

CHANGE the ÷ to ax

CHANGE the ÷ to ax

Equation becomes:
I × # 1050 395
220 =

Equation becomes:
I × # 1050 395
220 =

15

15 - 18

15 - 18

obtain following = 2 to
step 3 simplify QQ🙁 media! "919
step 4.

obtain following = 2 to
step 3 simplify QQ🙁 media! "919
step 4.

Therefore, 43 ÷ 1¥ =3-8

Therefore, 43 ÷ 1¥ =3-8

Therefore, 43 ÷ 1¥ =3-8

Therefore, 43 ÷ 1¥ =3-8

Therefore, 43 ÷ 1¥ =3-8

Therefore, 43 ÷ 1¥ =3-8


2 A biased spinner can land on green or on yellow or on brown or on pink.

The table gives the probabilities that, when the spinner is spun, it will land on green or
on yellow or on brown.

Colour green yellow brown pink

Probability 0.32 0.13 0.28

Timucin spins the spinner 200 times.

Work out an estimate for the number of times the spinner lands on pink.

To find. Che pro\oabi({o‘é of fthe gpimier {oading  on Cdo | i
Che ~ known  pro bdoili Cids .

1~(032 +0 12 40 2¢)

l~0-13 =

The Spraner s gpun 200 Cifns fo estimoge the nuMber of timnes 1t
lands on , MM Che probabiliy bw 200 .

200 ¥ =54

Of) Crlcolose the opinner esbintal®s for Ghe otner
Wlours andk SUBCIULL [he  viMves gom 200

200 )L032 =L AP 1.~ I 7 Oy = F IR

200 X =26 (Total for Question 2 is 3 marks)
?,OO ¥0.-28 = 56

200 ~ (64 + 26+56)
=200 - g = BU
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TO find the probability of the spinner landing on pink, do I minus
the known probabilities.
1- (0.32 + 0.13+028)
1 - 0.73 = 0.27
The spinner is spun 200 times. to estimate. the number of times it
lands on pink, multiply the probability by 200.
200 ✗ 0. 27 = 54
or, calculate the spinner estimates for the other
colours and subtract the values from 200.
54
200 ✗ 0.32 = 64
200 X 0. 13 = 26
200 ✗ 0-28 = 56
200 - (64+26+56)
= 200 - 146 = 54

TO find the probability of the spinner landing on pink, do I minus
the known probabilities.
1- (0.32 + 0.13+028)
1 - 0.73 = 0.27
The spinner is spun 200 times. to estimate. the number of times it
lands on pink, multiply the probability by 200.
200 ✗ 0. 27 = 54
or, calculate the spinner estimates for the other
colours and subtract the values from 200.
54
200 ✗ 0.32 = 64
200 X 0. 13 = 26
200 ✗ 0-28 = 56
200 - (64+26+56)
= 200 - 146 = 54
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200 - (64+26+56)
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1 - 0.73 = 0.27
The spinner is spun 200 times. to estimate. the number of times it
lands on pink, multiply the probability by 200.
200 ✗ 0. 27 = 54
or, calculate the spinner estimates for the other
colours and subtract the values from 200.
54
200 ✗ 0.32 = 64
200 X 0. 13 = 26
200 ✗ 0-28 = 56
200 - (64+26+56)
= 200 - 146 = 54

TO find the probability of the spinner landing on pink, do I minus
the known probabilities.
1- (0.32 + 0.13+028)
1 - 0.73 = 0.27
The spinner is spun 200 times. to estimate. the number of times it
lands on pink, multiply the probability by 200.
200 ✗ 0. 27 = 54
or, calculate the spinner estimates for the other
colours and subtract the values from 200.
54
200 ✗ 0.32 = 64
200 X 0. 13 = 26
200 ✗ 0-28 = 56
200 - (64+26+56)
= 200 - 146 = 54

TO find the probability of the spinner landing on pink, do I minus
the known probabilities.
1- (0.32 + 0.13+028)
1 - 0.73 = 0.27
The spinner is spun 200 times. to estimate. the number of times it
lands on pink, multiply the probability by 200.
200 ✗ 0. 27 = 54
or, calculate the spinner estimates for the other
colours and subtract the values from 200.
54
200 ✗ 0.32 = 64
200 X 0. 13 = 26
200 ✗ 0-28 = 56
200 - (64+26+56)
= 200 - 146 = 54
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3 ABCD is a trapezium.

Diagram NOT

accurately drawn
(3x +46)°

(4x — 27)° (3x + 10)°

A D

BC is parallel to AD

Find the size of the largest angle inside the trapezium.
Trogeziom angle ruies gells vs thas angle A andl angle © win add vp
to  180°,
’fherP;Eore, A+ B = \R0

(Y -27) (3L +le) = 7o 4 19
t 10 =180
=180 - (g
=161

=16

-—

P 7 Gagk into Ghe argle equations.
A Woc~27 = 4(01)-21 = 92-27 = 4o
B) Bac +us =300 ) rue =68 +46 = 15°
D) 32+ 10 = 3 (22 +l0 = ¢4 +(0 - T

e know Ghe angies v G bfapezivm  must Som CO  360°, &0 (ve can gmd
angle C oy Sobbraccmg A, and D gOM 360.

360 - (65 + 115 + 19)
360 -259- o

Fom the cacoaued ongles, we con gee that ongle O (157)
IS the largest .

(Total for Question 3 is 4 marks)
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Trapezium angle rules tells us that angle A and angle B will add up
to 1800,
Therefore, A + B = 180
(4×-27) + (30C + 46) = 70C + 19
Toc t 19 = 180
72 = 180 - 19
To = 161
x = 16
0C = 237
plug 23 back into the angle equations.
A) 40C - 27 = 4 (23)-27 = 92-27 = 65°
B) 300 + 46 = 3 (23) + 46 = 69 +46 = 11.5°
D) 30C + 10 = 3 (23) +10 = 69 + 10 = 79°
we know the angles in a trapezium must sum to 360°, so we can find
angle C by subtracting A, B and D from 360.
360 -(65+115+79)
360 - 259 = 101°
from the calculated angles, we can see that angle B (1150)
is the largest.
115
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4 (a) Complete the table of values for y =x?—-x—4
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b) On the grid bGIOW, draw the graph of y =x?—-x—4 for values of x from -3 to 3

yA

—

—

N7

QOB
SSKIZIK:
v eeiee
s
X

~
~
6
bogoses
botetets:
%%
L

%
SRLLRKS
%!

<X XI?

o96%% o ¥

R IRIKREL KK LRI
K RRREEELELELELLLRS

~
—_
0%
posesele!
$XRRS
050%%%
dototeleltototototototes

6
boses
0
5%

0%
poele!
G555
P %%
Soled%

¢
5
.0

<
009

X
XX

=V
X
9%
0.0
0.0
055

’:’."
255
555
3RKS
RS

X
%5
5

bt
oS

(8]
(\S]
i
=TT
[\
(O8]
00
2
258
00
2L

000
o
2o
XX

&2

’:
X

X X
<
50

K
X

¢
%
%
A58
2%

X
XX
%

‘
%
3
&S
000
<

o

o~
%
%!
8
3

@18

[\]
00,
£285
s
e
Soe%

200

/

00K
29509
X

<
008 = - %
DO . 1%
besetetetes

SO0, o Rl
2 -
DOS 1,4J0%

. . IR,
(Total for Question 4 is 4 marks) S8

3RS
o250
RS

— R O A A
OmC .
P 7 2 8 2 8 A 0 6 2 8


C- 3) 2 - f- 3)-4 = 8
C- 17 - 1-1)-4 =-2
02 - 0 -4 =-4

C- 3) 2 - f- 3)-4 = 8
C- 17 - 1-1)-4 =-2
02 - 0 -4 =-4

C- 3) 2 - f- 3)-4 = 8
C- 17 - 1-1)-4 =-2
02 - 0 -4 =-4

C- 3) 2 - f- 3)-4 = 8
C- 17 - 1-1)-4 =-2
02 - 0 -4 =-4

22-2-4 =-2
32 - 3-4 = 2

22-2-4 =-2
32 - 3-4 = 2

22-2-4 =-2
32 - 3-4 = 2
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- 4
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5 Nancy has some coins with a total value of 85 pence.
She has only 2 pence coins and 5 pence coins.
The ratio
number of 2 pence coins:number of 5 pence coins = 1:3

Nancy has more 5 pence coins than 2 pence coins.

How many more?

et o - number 0f Coing .

2_>(| =9
J X3 =15
7o+ 5 zgy
|7ac, :85
X o= gp
i O 16315 =16 5
X =5 =9 2§ coms. S\ AY
Zx ) 5o
25 =0
5 xs =15

S0 Che (o0 beomés
Lp cons | Sp_ OIS
0 15

NOW £ by [he wve of the Coins (zp and &9 )
0:2 = 5 2p coins
i 6=

15 IS 5p NS B . lo
T‘\Lfegoie, Chf, dl%%e(eme— IS . 15 -5 = lo CO”L& AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
o NonCY Was 10 mofe 5 1% oINS, (Total for Question 5 is 4 marks)

Yalve musc be
l ¥ 185 than 10

6 (a) Write 76000000 in standard form.
2 . 8.4 3 _2

NV Y Y VYN
76000 000

ver,
=76 %10 Places -6 % (()7

W The T IS SBVE 0S 76,000,000 1 s
not a decimal verlve .

N (l])) Wri\te 5.4 x 10°* as an ordinary number.

5S4 =0,0005

Nobe:the -4 s vegubive , go Wwe MOove . U
B“e_ d\Qthu\ PO\nG to o le%b L O AAAAA O 005 AAAAAAAAAAAAAAAAAAAAAAAAA

(Total for Question 6 is 2 marks)

7

o MR A0 Turn over
p 7 2 8 2 8 A 0 7 2 8


value must be
✓ less than 10.
76 00
= 7. 6 ✗ 1075 moved 7
places
Note: The 7 is positive as 76.000,000 is
not a decimal value.
4%5. 4 = 0100054
Note: the -4 is negative, so we move
the decimal point to the left.

value must be
✓ less than 10.
76 00
= 7. 6 ✗ 1075 moved 7
places
Note: The 7 is positive as 76.000,000 is
not a decimal value.
4%5. 4 = 0100054
Note: the -4 is negative, so we move
the decimal point to the left.

value must be
✓ less than 10.
76 00
= 7. 6 ✗ 1075 moved 7
places
Note: The 7 is positive as 76.000,000 is
not a decimal value.
4%5. 4 = 0100054
Note: the -4 is negative, so we move
the decimal point to the left.

value must be
✓ less than 10.
76 00
= 7. 6 ✗ 1075 moved 7
places
Note: The 7 is positive as 76.000,000 is
not a decimal value.
4%5. 4 = 0100054
Note: the -4 is negative, so we move
the decimal point to the left.

7 6 54 3 2 1

7. 6×107

7. 6×107

0.00054

let x = number of coins.
2 × 1 = 2
5 ✗ 3 = 15
200 + 150C = 85
170C = 85
I = 85
1, 1042 75415 = 15 5p coins
X = 5 = 5 2p coins.
2x: 150C
2 ✗ 5 = 10
15 ✗ 5 = 75
so the ratio becomes:
2 p coins: Jp coins
10: 75
NOW ± by the value of the coins (Zp and 5p)
10 ÷ 2 = 5 2p coins
75 ÷ 5 = 15 5p coins
Therefore, the difference is: 15-5 = 10 coins
50 Nancy has 10 more 5 p coins,

let x = number of coins.
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170C = 85
I = 85
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Therefore, the difference is: 15-5 = 10 coins
50 Nancy has 10 more 5 p coins,
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2x: 150C
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15 ✗ 5 = 75
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10: 75
NOW ± by the value of the coins (Zp and 5p)
10 ÷ 2 = 5 2p coins
75 ÷ 5 = 15 5p coins
Therefore, the difference is: 15-5 = 10 coins
50 Nancy has 10 more 5 p coins,

let x = number of coins.
2 × 1 = 2
5 ✗ 3 = 15
200 + 150C = 85
170C = 85
I = 85
1, 1042 75415 = 15 5p coins
X = 5 = 5 2p coins.
2x: 150C
2 ✗ 5 = 10
15 ✗ 5 = 75
so the ratio becomes:
2 p coins: Jp coins
10: 75
NOW ± by the value of the coins (Zp and 5p)
10 ÷ 2 = 5 2p coins
75 ÷ 5 = 15 5p coins
Therefore, the difference is: 15-5 = 10 coins
50 Nancy has 10 more 5 p coins,
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D

A and C are points on a circle, centre O
DA is the tangent to the circle at 4 and DC is the tangent to the circle at C
Angle ADC = 48°

Work out the size of reflex angle /}\OC iy
Ficetly fecognise bhab DRO ond DCO are figit angles (A07).

Sum o Ohe NNl angies 0§ DAQC =
InGernal angle AOC - -%0-90 - 4R = 132°

(\

(Total for Question 7 is 3 marks)

p 7 2 8 2 8 A 0 8 2 8

Diagram NOT
accurately drawn
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Firstly recognise that DAO and DCO are right angles (900),
s um of the internal angles of DAOC = 3000.
Internal angle AOC = 360-90-90-48 = 132°
size of the reflex angle = 360 - 132 = 228°

Firstly recognise that DAO and DCO are right angles (900),
s um of the internal angles of DAOC = 3000.
Internal angle AOC = 360-90-90-48 = 132°
size of the reflex angle = 360 - 132 = 228°

Firstly recognise that DAO and DCO are right angles (900),
s um of the internal angles of DAOC = 3000.
Internal angle AOC = 360-90-90-48 = 132°
size of the reflex angle = 360 - 132 = 228°

Firstly recognise that DAO and DCO are right angles (900),
s um of the internal angles of DAOC = 3000.
Internal angle AOC = 360-90-90-48 = 132°
size of the reflex angle = 360 - 132 = 228°

Firstly recognise that DAO and DCO are right angles (900),
s um of the internal angles of DAOC = 3000.
Internal angle AOC = 360-90-90-48 = 132°
size of the reflex angle = 360 - 132 = 228°

228
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8 Charlotte buys a painting for' $680
The value of the painting increases by 4% each year.

Work out the value of the painting at the end of 3 years.
Give your answer correct to the nearest $

AS the vafoe ncreases by L eagh year, W Can represent
Chis as Ghe mowiplier @ |.ou (| 0.0l = [-04)

Pouy

S0 ghe mu\ciph'ec beomMas: Oy

AL the g cacion
R Ogl:\me‘ doration g . the wogpher is  falsed to the

% 0 wmuolose Che valwe of the pain ting: 620 % |-0u

= Teu.q)
Rounded. to the nearess & - $ 765

(Total for Question 8 is 3 marks)

9 Change a speed of 27 kilometres pet hour to a speed in metres pet second.

Thilk about the question as 2 conversions. Figk Convercing the distounce
ONICS, ond. then” the Gime wDS.

covwercmg Cthe distange!
There are 1000 Wl K lomeser

2T x {000 = 27,000
Convercng  Ghe time:
Thece are minotes in & hoor gad aeconds o o mnpfe

S0 divide oy 5 x (0 to Cconvert Brom pec hoor 0
per second .
) _ZJ_Q-Q—O— = —[\S
% ——
............................... 7 ‘b m/s

(Total for Question 9 is 3 marks)
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AS the value increases by 41. each year, we can represent
this as the multiplier: 1.04 (1 + 0.04 = 1-04)
As the time duration is 3 years, the multiplier is raised to the
power of 3,
so the multiplier becomes! 11043
So to calculate the value of the painting: 680 × 1.043 = 764.91
Rounded to the nearest $ = $765

AS the value increases by 41. each year, we can represent
this as the multiplier: 1.04 (1 + 0.04 = 1-04)
As the time duration is 3 years, the multiplier is raised to the
power of 3,
so the multiplier becomes! 11043
So to calculate the value of the painting: 680 × 1.043 = 764.91
Rounded to the nearest $ = $765

AS the value increases by 41. each year, we can represent
this as the multiplier: 1.04 (1 + 0.04 = 1-04)
As the time duration is 3 years, the multiplier is raised to the
power of 3,
so the multiplier becomes! 11043
So to calculate the value of the painting: 680 × 1.043 = 764.91
Rounded to the nearest $ = $765

AS the value increases by 41. each year, we can represent
this as the multiplier: 1.04 (1 + 0.04 = 1-04)
As the time duration is 3 years, the multiplier is raised to the
power of 3,
so the multiplier becomes! 11043
So to calculate the value of the painting: 680 × 1.043 = 764.91
Rounded to the nearest $ = $765

AS the value increases by 41. each year, we can represent
this as the multiplier: 1.04 (1 + 0.04 = 1-04)
As the time duration is 3 years, the multiplier is raised to the
power of 3,
so the multiplier becomes! 11043
So to calculate the value of the painting: 680 × 1.043 = 764.91
Rounded to the nearest $ = $765

AS the value increases by 41. each year, we can represent
this as the multiplier: 1.04 (1 + 0.04 = 1-04)
As the time duration is 3 years, the multiplier is raised to the
power of 3,
so the multiplier becomes! 11043
So to calculate the value of the painting: 680 × 1.043 = 764.91
Rounded to the nearest $ = $765

765

7.5

Think about the question as 2 conversions, first converting the distance
units, and then the time unios.
converting the distance:
There are 1000 meters in 1 kilometer,
27 ✗ 1000 = 27,000
converting the time:
there are 60 minutes in a hour and 60 seconds in a minute.
so divide by 60 ✗ 60 to convert from meters per hour to meters
per second.
= 27000 = 715

Think about the question as 2 conversions, first converting the distance
units, and then the time unios.
converting the distance:
There are 1000 meters in 1 kilometer,
27 ✗ 1000 = 27,000
converting the time:
there are 60 minutes in a hour and 60 seconds in a minute.
so divide by 60 ✗ 60 to convert from meters per hour to meters
per second.
= 27000 = 715
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units, and then the time unios.
converting the distance:
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converting the time:
there are 60 minutes in a hour and 60 seconds in a minute.
so divide by 60 ✗ 60 to convert from meters per hour to meters
per second.
= 27000 = 715

Think about the question as 2 conversions, first converting the distance
units, and then the time unios.
converting the distance:
There are 1000 meters in 1 kilometer,
27 ✗ 1000 = 27,000
converting the time:
there are 60 minutes in a hour and 60 seconds in a minute.
so divide by 60 ✗ 60 to convert from meters per hour to meters
per second.
= 27000 = 715

Think about the question as 2 conversions, first converting the distance
units, and then the time unios.
converting the distance:
There are 1000 meters in 1 kilometer,
27 ✗ 1000 = 27,000
converting the time:
there are 60 minutes in a hour and 60 seconds in a minute.
so divide by 60 ✗ 60 to convert from meters per hour to meters
per second.
= 27000 = 715

Think about the question as 2 conversions, first converting the distance
units, and then the time unios.
converting the distance:
There are 1000 meters in 1 kilometer,
27 ✗ 1000 = 27,000
converting the time:
there are 60 minutes in a hour and 60 seconds in a minute.
so divide by 60 ✗ 60 to convert from meters per hour to meters
per second.
= 27000 = 715

Think about the question as 2 conversions, first converting the distance
units, and then the time unios.
converting the distance:
There are 1000 meters in 1 kilometer,
27 ✗ 1000 = 27,000
converting the time:
there are 60 minutes in a hour and 60 seconds in a minute.
so divide by 60 ✗ 60 to convert from meters per hour to meters
per second.
= 27000 = 715

Think about the question as 2 conversions, first converting the distance
units, and then the time unios.
converting the distance:
There are 1000 meters in 1 kilometer,
27 ✗ 1000 = 27,000
converting the time:
there are 60 minutes in a hour and 60 seconds in a minute.
so divide by 60 ✗ 60 to convert from meters per hour to meters
per second.
= 27000 = 715

60 ✗ 60

60 ✗ 60


10 Team A and Team B take part in a quiz league.

After 11 rounds, Team A has a mean score per round of 17
After * 9 rounds, Team B has a mean score per round of 18

Both teams take part in a further round.
After this round, both teams have a mean score per round of 18.5

In the further round, Team A scored more points than Team B.

How many more?

P Cacolate the Curent poiss  for both teams.

fTaam A s 17 = (g7 pointsS

Team Bt O X (8 = 147 points

» (ueotare Ghe poincs agtec the forther round..
Team A1y wigs - points
Team B0 x 1¢.5 - points

Ciri=12) (a11=10)
» Sobbiact che  po; ‘
moS  agter

Team A -187 =35 ] 8 e
Team Q! -l62 = 23

- Sobtract feam B's po; '
POIGS from Team A's points  Grom
35-22 = \L mote points :

(Total for Question 10 is 4 marks)
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Step 1: calculate the current points for both teams.
Team A! 11 ✗ 17 = 187 points
Team B: 9 ✗ 18 = 162 points
step 2: calculate the points after the further round.
Team A: 12 ✗ 18.5 = 222 points note: 12 and. 10 are used as these are
Team B 1 10 ✗ 18. 5 = 185 points the total rounds with the further round
included (11+1=12) (9 + 1=10).
Step 3: subtract the points after step 1 from the points after step 2.
Team A: 222-187 = 35
Team B! 185 - 162 = 23
Step 4: subtract team B's points from team A's points from step 4.
35-23 = 12 more points
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Team B 1 10 ✗ 18. 5 = 185 points the total rounds with the further round
included (11+1=12) (9 + 1=10).
Step 3: subtract the points after step 1 from the points after step 2.
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Step 1: calculate the current points for both teams.
Team A! 11 ✗ 17 = 187 points
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step 2: calculate the points after the further round.
Team A: 12 ✗ 18.5 = 222 points note: 12 and. 10 are used as these are
Team B 1 10 ✗ 18. 5 = 185 points the total rounds with the further round
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Team A: 222-187 = 35
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Step 1: calculate the current points for both teams.
Team A! 11 ✗ 17 = 187 points
Team B: 9 ✗ 18 = 162 points
step 2: calculate the points after the further round.
Team A: 12 ✗ 18.5 = 222 points note: 12 and. 10 are used as these are
Team B 1 10 ✗ 18. 5 = 185 points the total rounds with the further round
included (11+1=12) (9 + 1=10).
Step 3: subtract the points after step 1 from the points after step 2.
Team A: 222-187 = 35
Team B! 185 - 162 = 23
Step 4: subtract team B's points from team A's points from step 4.
35-23 = 12 more points
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11 Here is a 9-sided regular polygon ABCDEFGHJ, with centre O

Diagram NOT
accurately drawn

ODK and FEK are straight lines.

Work out the value of x

UEK s on external angle 0§ Che powaon -
Externa ange gormu ' 260°

numec of
N svdes
DEK = 360°
N 9
DEK - Lo
A1gIes on o Bbrawnt line =180°, 80 FED = 180~ L0
. FED = |40°
0 Fk = T0°

Now COﬂS\Uer i A
PSP gl bhe opposite angles, ag o2y - o

US};!\S angtes on Sb(‘m‘g’l\b \ing = (goo°
KDE = (€D - 10

KDE = |0°

Anq\es M o tn‘w\gle =1g0°

80 o= 180 - 1D - LD

a=30°

(Total for Question 11 is 3 marks)
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DEK is an external angle of the polygon.
External angle formula: 3600
numskies "
DEK = 360°
DEK = 40°
Angles on a straight line = 180°, SO FÉD = 180-40
If the internal angles = 1400, + n en'=ÉD = 140°
OFK = 140 ÷2
OFK = 70°
Now consider the opposite angles, so OFK = ODE
SO ODE = 70°
using angles on a straight line = 1800
KDE = 180-70
KDE = 1100
Angles in a triangle = 1800
SO I = 180 - 110 - 40
0C = 30°

DEK is an external angle of the polygon.
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using angles on a straight line = 1800
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KDE = 1100
Angles in a triangle = 1800
SO I = 180 - 110 - 40
0C = 30°
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KDE = 180-70
KDE = 1100
Angles in a triangle = 1800
SO I = 180 - 110 - 40
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DEK is an external angle of the polygon.
External angle formula: 3600
numskies "
DEK = 360°
DEK = 40°
Angles on a straight line = 180°, SO FÉD = 180-40
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0C = 30°

10° (Yoo
40°

10° (Yoo
40°

10° (Yoo
40°

🙁

770

0

30°


12 The diagram shows right-angled triangle 4BD

B
14cm
C
38°
.
A 8cm D

AB =14cm AD = 8cm
C is the point on BD such that angle BAC = 38°

Work out the length of CD
Give your answer correct to 3 significant figures.

H © Cos® = A
Uem H
0 (se =9
(B
A ; S —
M K Cos (m)
& :S§~.|G.,.°
CQD:QS.\S.,.‘@@
CAD =72

H C
l A Ten(172y = o
‘ 0 g

p < U b

Tom A 0= Tun(12) x 2
0:=24u%6...
. 0=CD
REQTEE BT, Vo

gg’éz:;iumwmigs =2 4% em

Diagram NOT
accurately drawn

(Total for Question 12 is 4 marks)
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COSO IAI,
COS ⊖ = 8
14
8am A D ◦ = COS" (¼)
⊖ = 55.15... °

COSO IAI,
COS ⊖ = 8
14
8am A D ◦ = COS" (¼)
⊖ = 55.15... °

COSO IAI,
COS ⊖ = 8
14
8am A D ◦ = COS" (¼)
⊖ = 55.15... °

COSO IAI,
COS ⊖ = 8
14
8am A D ◦ = COS" (¼)
⊖ = 55.15... °

COSO IAI,
COS ⊖ = 8
14
8am A D ◦ = COS" (¼)
⊖ = 55.15... °

B

14cm

t

②
CAD = 55.15... - 38
CAD = 17.2°
③

②
CAD = 55.15... - 38
CAD = 17.2°
③

②
CAD = 55.15... - 38
CAD = 17.2°
③

②
CAD = 55.15... - 38
CAD = 17.2°
③

①

C

D

A

/ 17.20

8cm

H

A

Tan (17.2) =
8
0 = Tan (17-2)×8
0 = 2. 476....
O = CD
i. CD = 2 - 476...
rounded to 3
significant figures = 2-47 cm

Tan (17.2) =
8
0 = Tan (17-2)×8
0 = 2. 476....
O = CD
i. CD = 2 - 476...
rounded to 3
significant figures = 2-47 cm

Tan (17.2) =
8
0 = Tan (17-2)×8
0 = 2. 476....
O = CD
i. CD = 2 - 476...
rounded to 3
significant figures = 2-47 cm

2. 47
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13 Narin has two fair 6-sided dice.

Dice A has 2 red faces and 4 yellow faces.
Dice B has 1 red face and 5 yellow faces.

Narin is going to throw each dice once.
(a) Complete the probability tree diagram.

Dice A Dice B

red

red

yellow

red

yellow

yellow

(b) Work out the probability that both dice land on yellow.
Bogh branches MUst =1, we Can expess this s 6

56 the probability of Dice A landiag On Q- getiow gmé - b_2
R
Dice & has | red face and 6
O Cne probability i ands on el - L
Probavility € lands o 6
Probabiticy bosh and. on VExo s —g— -
q

(Total for Question 13 is 4 marks)
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Both branches must = I, we can express this as §,
so the probability of Dice A landing on a yellow face = ♀-} =# (this can also be
Dice B has 1 red face and 5 yellow faces. expressed as ⅔)
so the probability it lands on red = ↓
Probability it lands on yellow = I
6
Probability both land on yellow: 4 ✗ ¾ = ¾
¾

Both branches must = I, we can express this as §,
so the probability of Dice A landing on a yellow face = ♀-} =# (this can also be
Dice B has 1 red face and 5 yellow faces. expressed as ⅔)
so the probability it lands on red = ↓
Probability it lands on yellow = I
6
Probability both land on yellow: 4 ✗ ¾ = ¾
¾

Both branches must = I, we can express this as §,
so the probability of Dice A landing on a yellow face = ♀-} =# (this can also be
Dice B has 1 red face and 5 yellow faces. expressed as ⅔)
so the probability it lands on red = ↓
Probability it lands on yellow = I
6
Probability both land on yellow: 4 ✗ ¾ = ¾
¾

Both branches must = I, we can express this as §,
so the probability of Dice A landing on a yellow face = ♀-} =# (this can also be
Dice B has 1 red face and 5 yellow faces. expressed as ⅔)
so the probability it lands on red = ↓
Probability it lands on yellow = I
6
Probability both land on yellow: 4 ✗ ¾ = ¾
¾

Both branches must = I, we can express this as §,
so the probability of Dice A landing on a yellow face = ♀-} =# (this can also be
Dice B has 1 red face and 5 yellow faces. expressed as ⅔)
so the probability it lands on red = ↓
Probability it lands on yellow = I
6
Probability both land on yellow: 4 ✗ ¾ = ¾
¾

Both branches must = I, we can express this as §,
so the probability of Dice A landing on a yellow face = ♀-} =# (this can also be
Dice B has 1 red face and 5 yellow faces. expressed as ⅔)
so the probability it lands on red = ↓
Probability it lands on yellow = I
6
Probability both land on yellow: 4 ✗ ¾ = ¾
¾
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Diagram NOT
accurately drawn

Q

P, O, R and S are points on a circle, centre O
ROP is a diameter of the circle.
Angle PRQ = 22°

(a) (1) Find the size of angle ROP

(i1) Give a reason for your answer.

(b) (1) Find the size of angle PSQ

......................... Yol

(i1) Give a reason for your answer.
Angles in_the same  seqment afe  egudal  of andies A .
Che ciccomgerence  gobbencked from Che Same OfC &

Ghe Circle OF " angles are on Ghe same Chomd.

(Total for Question 14 is 4 marks)
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7

90

Angle in semicircle is 90° or triangle in semicircle is 90° or angle at
the centre is double the angle at the circumference or angle at the
circumference is half the angle at the centre.

Angle in semicircle is 90° or triangle in semicircle is 90° or angle at
the centre is double the angle at the circumference or angle at the
circumference is half the angle at the centre.

22°

22

Angles in the same segment are equal or angles at
the circumference subtended from the same arc of
the circle or angles are on the same chord.
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15 (a) Simplify fully (32a'%)5
W\QK 0§ € i parcs -
2278 = @
(L'S“x%_ = a_q
(_OW\.bm\"l% them -
g a

1 -3
(b) Express (Fj in the form px" where p and n are integers.
X

At we have o -z, then we D(‘,\(ecogt\{se EhAC -3 can ‘Qup’ che
cah Uge the rfoe: g "= [ fetion +° become posicive |
' -
SO I -3 a‘b (l_O:L) : :(‘O-X,)S :(‘015
(—13;) becomes | 1

1 \2
0% = 1000 > (IO;;) [

Lol 2
50 Che grawiovt becomes:( l - W0 [QQQW ...............
looax”

1-2 4
(c) Solve 3 R

Show clear algebraic working.

The louest Conmmon Molciple weiween 2, 5and 2 15 30.
MO tch frution 0O ge6 80 05 the denominabor

t-2q 0-204 |
#0 =10720q 4 oot | 29~y -
3 20 5 6 30 ﬂL *'S:Mﬁ
A
twh graction hes o common denominator, we can cancel b
|0_20’~j :,Z’E__—SO -5
20 30 —3&0— bewwes - \D-Z()tj =y - 30%—15
(*305 both eides) 10 +10y = 14 415 W - (-15)
l0+|03=3c1 25
(C-10 both giges) lou = 29
(<10 botn eides) %5._ 2.9
y= 2‘1 .........................................

(Total for Question 15 is 7 marks)
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15 ×} = 9

Think of it in parts: :
3235 = 8
a 15×35 = a"
combining them:
= 8a9

Think of it in parts: :
3235 = 8
a 15×35 = a"
combining them:
= 8a9

Think of it in parts: :
3235 = 8
a 15×35 = a"
combining them:
= 8a9

Think of it in parts: :
3235 = 8
a 15×35 = a"
combining them:
= 8a9

8a"

As we have a -3, then we
can use the rule: a- "=#

As we have a -3, then we
can use the rule: a- "=#

Or, recognise that -3 can 'flip' the
fraction + become positive.
(E) "-110×13=10×9
I
100003

Or, recognise that -3 can 'flip' the
fraction + become positive.
(E) "-110×13=10×9
I
100003

Or, recognise that -3 can 'flip' the
fraction + become positive.
(E) "-110×13=10×9
I
100003

Or, recognise that -3 can 'flip' the
fraction + become positive.
(E) "-110×13=10×9
I
100003

Or, recognise that -3 can 'flip' the
fraction + become positive.
(E) "-110×13=10×9
I
100003

→ becomes '
(¥
102 = 100008
so the fraction becomes:

→ becomes '
(¥
102 = 100008
so the fraction becomes:

→ becomes '
(¥
102 = 100008
so the fraction becomes:

→ becomes '
(¥
102 = 100008
so the fraction becomes:

1000×3

1000×3

= 1000×3

= 1000×3

SO

I

10x

The lowest common multiple between 3, 5 and 2 is 30.
multiply each fraction to get 30 as the denominator.
1- 39 ✗ 10 = 10-209 4×6 -3204 2gz-I × 15 = 30g-15
• .
As each fraction has a common denominator, we can cancel it.
10-209 = 34 - 309815 becomes: 10-209=24-309-15

The lowest common multiple between 3, 5 and 2 is 30.
multiply each fraction to get 30 as the denominator.
1- 39 ✗ 10 = 10-209 4×6 -3204 2gz-I × 15 = 30g-15
• .
As each fraction has a common denominator, we can cancel it.
10-209 = 34 - 309815 becomes: 10-209=24-309-15

The lowest common multiple between 3, 5 and 2 is 30.
multiply each fraction to get 30 as the denominator.
1- 39 ✗ 10 = 10-209 4×6 -3204 2gz-I × 15 = 30g-15
• .
As each fraction has a common denominator, we can cancel it.
10-209 = 34 - 309815 becomes: 10-209=24-309-15

The lowest common multiple between 3, 5 and 2 is 30.
multiply each fraction to get 30 as the denominator.
1- 39 ✗ 10 = 10-209 4×6 -3204 2gz-I × 15 = 30g-15
• .
As each fraction has a common denominator, we can cancel it.
10-209 = 34 - 309815 becomes: 10-209=24-309-15

The lowest common multiple between 3, 5 and 2 is 30.
multiply each fraction to get 30 as the denominator.
1- 39 ✗ 10 = 10-209 4×6 -3204 2gz-I × 15 = 30g-15
• .
As each fraction has a common denominator, we can cancel it.
10-209 = 34 - 309815 becomes: 10-209=24-309-15

The lowest common multiple between 3, 5 and 2 is 30.
multiply each fraction to get 30 as the denominator.
1- 39 ✗ 10 = 10-209 4×6 -3204 2gz-I × 15 = 30g-15
• .
As each fraction has a common denominator, we can cancel it.
10-209 = 34 - 309815 becomes: 10-209=24-309-15

The lowest common multiple between 3, 5 and 2 is 30.
multiply each fraction to get 30 as the denominator.
1- 39 ✗ 10 = 10-209 4×6 -3204 2gz-I × 15 = 30g-15
• .
As each fraction has a common denominator, we can cancel it.
10-209 = 34 - 309815 becomes: 10-209=24-309-15

The lowest common multiple between 3, 5 and 2 is 30.
multiply each fraction to get 30 as the denominator.
1- 39 ✗ 10 = 10-209 4×6 -3204 2gz-I × 15 = 30g-15
• .
As each fraction has a common denominator, we can cancel it.
10-209 = 34 - 309815 becomes: 10-209=24-309-15

The lowest common multiple between 3, 5 and 2 is 30.
multiply each fraction to get 30 as the denominator.
1- 39 ✗ 10 = 10-209 4×6 -3204 2gz-I × 15 = 30g-15
• .
As each fraction has a common denominator, we can cancel it.
10-209 = 34 - 309815 becomes: 10-209=24-309-15

The lowest common multiple between 3, 5 and 2 is 30.
multiply each fraction to get 30 as the denominator.
1- 39 ✗ 10 = 10-209 4×6 -3204 2gz-I × 15 = 30g-15
• .
As each fraction has a common denominator, we can cancel it.
10-209 = 34 - 309815 becomes: 10-209=24-309-15

30

- -

30

Note: This becomes a
(+30g both sides) 10 +10g = 24 + 15 Plus as 24-6-15)
= 24 + 15
10 + 10 y = 39
(-10 both sides) log = 29
(=. 10 both sides) g = 2.9

Note: This becomes a
(+30g both sides) 10 +10g = 24 + 15 Plus as 24-6-15)
= 24 + 15
10 + 10 y = 39
(-10 both sides) log = 29
(=. 10 both sides) g = 2.9

Note: This becomes a
(+30g both sides) 10 +10g = 24 + 15 Plus as 24-6-15)
= 24 + 15
10 + 10 y = 39
(-10 both sides) log = 29
(=. 10 both sides) g = 2.9

Note: This becomes a
(+30g both sides) 10 +10g = 24 + 15 Plus as 24-6-15)
= 24 + 15
10 + 10 y = 39
(-10 both sides) log = 29
(=. 10 both sides) g = 2.9

Note: This becomes a
(+30g both sides) 10 +10g = 24 + 15 Plus as 24-6-15)
= 24 + 15
10 + 10 y = 39
(-10 both sides) log = 29
(=. 10 both sides) g = 2.9

2. 9


16 Q is directly proportional to Ji
The graph shows the relationship between O and ¢ for 0 < 7 < 8

0a
9 _

(a) Find a formula for Q in terms of ¢

Q:EO(QO({—E

Pm{j the poinC on bhe qmph where @ and 6 are nicer, whole
valves .

when Q=6 and. 6=l

Plog the ualves into @=rfe
6= '

10 =2, 50 the egoution bewmes:

2K ,(<2Y | 4 AT Emm s g LT & :3'(6

¥ {t .

b =
3=
Q is increased by 20%
(b) Find the percentage increase in ¢
When &= 6, inureasng bg 207.. 6% |'2= "2
dems Q=72 on the Qraph and. d@uwmg CO the point cohere [t
meess Ghe [ine qives ¢ -

Percenvage inc : - ale.
0ge \ncrease gor mola ( — Vo?\t)d; v )MOO

d(—,;—%) %100 = 45 45

(Total for Question 16 is 5 marks)
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Q=3E

Q=3E

Q = KAT or QAKE
Find the point on the graph where Q and t are nicer, whole
values.
when Q =6 and t = 4
plug the values into Q=KE
6 = KF
V4 = 2, so the equation becomes:
6 = 2K, 😉2)
3 = K

Q = KAT or QAKE
Find the point on the graph where Q and t are nicer, whole
values.
when Q =6 and t = 4
plug the values into Q=KE
6 = KF
V4 = 2, so the equation becomes:
6 = 2K, 😉2)
3 = K

Q = KAT or QAKE
Find the point on the graph where Q and t are nicer, whole
values.
when Q =6 and t = 4
plug the values into Q=KE
6 = KF
V4 = 2, so the equation becomes:
6 = 2K, 😉2)
3 = K

Q = KAT or QAKE
Find the point on the graph where Q and t are nicer, whole
values.
when Q =6 and t = 4
plug the values into Q=KE
6 = KF
V4 = 2, so the equation becomes:
6 = 2K, 😉2)
3 = K

Note: As Q is directly proportional to
Tt, the equation becomes K ✗ RE.

Note: As Q is directly proportional to
Tt, the equation becomes K ✗ RE.

Note: As Q is directly proportional to
Tt, the equation becomes K ✗ RE.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

When Q=6, increasing by 201.: 6 × 1-2 = 7.2
finding Q = 72 on the graph and drawing to the point where it
meets the line gives t = 5.8
Percentage increase formula: new value-old value
old value ) ✗ 100
✗ 100=45 45
Note: Answers in the range of
43-457. will be accepted.

= 5.8 -4
4

= 5.8 -4
4

= 5.8 -4
4

= 5.8 -4
4

= 5.8 -4
4

= 5.8 -4
4
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17 (a) Expand and simplify (x + 6)(3x — 2)(x + 6)
ST oy expanding (=c+6) and (2x-2) veing the box
method '.% P J "

X + 6

=(3a,1+ X -\
ax |3 1ea 16 - &) (x6)
—.

Colleging i
-7 |Fza -2 berns hﬁ

APy the same meohod go expand (37 +lex-) and (o 6).

6@,7' i -12
13 Hleet -1z = 3+ 3 4o -T2

—_

t
+ g |87 Qe -1 (oueeem |£ tco\!ecu'flg fike.

te 0
TR I i R
...... 3oC 4 3ua 4 QU =72
(b) Make e the subject of (W= |[-< 8
ef 4d
To femove the gquue ot §rom bosh sides, Sgoare both sides.
wt- &+3
-4

MoGiply oy of - d

U\)Z(Qg -d) =e+q

Expant the brackess

WLQ%-NZO\=Q+3 |
MiNvs < (we 6 0NG RQeEhing wih an & (erm on bhe Bame side)
Wieg -wed~e =0 l
R0d w0t 60 lobh Bdes (e (ot euerything Withos an e
erm on Che SOme gile)

WECE e =g vy

Factorise e “oop on Che  (egs hond side

Q(U)?’% - ‘) = %-\'(}\)Z(L

NoGe: | is in The bttt aS € = 1¢. Lt
PVae by (i~ 1) L=
e = 9+rwrg

W L% - (Total for Question 17 is 7 marks)
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start by expanding (oct-6) and (3×-2) using the box
method:
OC + 6
= (3012 +160C-12) (oct-6)

start by expanding (oct-6) and (3×-2) using the box
method:
OC + 6
= (3012 +160C-12) (oct-6)

start by expanding (oct-6) and (3×-2) using the box
method:
OC + 6
= (3012 +160C-12) (oct-6)

start by expanding (oct-6) and (3×-2) using the box
method:
OC + 6
= (3012 +160C-12) (oct-6)

start by expanding (oct-6) and (3×-2) using the box
method:
OC + 6
= (3012 +160C-12) (oct-6)

30C

- 2

308 180C

- 2x - 12 collecting line
terms of 120L
and -2x.
Apply the same method to expand (300 +16×-12) and (oct 6).
304 4601 -12
303 +16×2 -120C = 3003 + 34002 + 842 -72
180C 960C -72 collecting like collecting like
terms of
16002 and 18,2 terms of 962
and -122

- 2x - 12 collecting line
terms of 120L
and -2x.
Apply the same method to expand (300 +16×-12) and (oct 6).
304 4601 -12
303 +16×2 -120C = 3003 + 34002 + 842 -72
180C 960C -72 collecting like collecting like
terms of
16002 and 18,2 terms of 962
and -122

- 2x - 12 collecting line
terms of 120L
and -2x.
Apply the same method to expand (300 +16×-12) and (oct 6).
304 4601 -12
303 +16×2 -120C = 3003 + 34002 + 842 -72
180C 960C -72 collecting like collecting like
terms of
16002 and 18,2 terms of 962
and -122

- 2x - 12 collecting line
terms of 120L
and -2x.
Apply the same method to expand (300 +16×-12) and (oct 6).
304 4601 -12
303 +16×2 -120C = 3003 + 34002 + 842 -72
180C 960C -72 collecting like collecting like
terms of
16002 and 18,2 terms of 962
and -122

- 2x - 12 collecting line
terms of 120L
and -2x.
Apply the same method to expand (300 +16×-12) and (oct 6).
304 4601 -12
303 +16×2 -120C = 3003 + 34002 + 842 -72
180C 960C -72 collecting like collecting like
terms of
16002 and 18,2 terms of 962
and -122

x

+ 6

303 + 3405 +840C -72

To remove the square root from both sides, square both sides.
W' = et g
ef-d
multiply by e f-d
wa leg-d) = etg
Expand the brackets
w²ef -wed = et 9
minus e (we want everything with an e term on the same side)
w²eg -wed-e-g
Add w²d to both sides (we want everything without an e
term on the same side)
w ref - e = gtwad
Factorise e out on the left hand side
e (w' f-1) = g+w²d
Note: I is in the bracket as e = Ie. gtwed
Divide by (w-f - 1) @= way - 1
e = g+w²d

To remove the square root from both sides, square both sides.
W' = et g
ef-d
multiply by e f-d
wa leg-d) = etg
Expand the brackets
w²ef -wed = et 9
minus e (we want everything with an e term on the same side)
w²eg -wed-e-g
Add w²d to both sides (we want everything without an e
term on the same side)
w ref - e = gtwad
Factorise e out on the left hand side
e (w' f-1) = g+w²d
Note: I is in the bracket as e = Ie. gtwed
Divide by (w-f - 1) @= way - 1
e = g+w²d

To remove the square root from both sides, square both sides.
W' = et g
ef-d
multiply by e f-d
wa leg-d) = etg
Expand the brackets
w²ef -wed = et 9
minus e (we want everything with an e term on the same side)
w²eg -wed-e-g
Add w²d to both sides (we want everything without an e
term on the same side)
w ref - e = gtwad
Factorise e out on the left hand side
e (w' f-1) = g+w²d
Note: I is in the bracket as e = Ie. gtwed
Divide by (w-f - 1) @= way - 1
e = g+w²d

To remove the square root from both sides, square both sides.
W' = et g
ef-d
multiply by e f-d
wa leg-d) = etg
Expand the brackets
w²ef -wed = et 9
minus e (we want everything with an e term on the same side)
w²eg -wed-e-g
Add w²d to both sides (we want everything without an e
term on the same side)
w ref - e = gtwad
Factorise e out on the left hand side
e (w' f-1) = g+w²d
Note: I is in the bracket as e = Ie. gtwed
Divide by (w-f - 1) @= way - 1
e = g+w²d

To remove the square root from both sides, square both sides.
W' = et g
ef-d
multiply by e f-d
wa leg-d) = etg
Expand the brackets
w²ef -wed = et 9
minus e (we want everything with an e term on the same side)
w²eg -wed-e-g
Add w²d to both sides (we want everything without an e
term on the same side)
w ref - e = gtwad
Factorise e out on the left hand side
e (w' f-1) = g+w²d
Note: I is in the bracket as e = Ie. gtwed
Divide by (w-f - 1) @= way - 1
e = g+w²d

To remove the square root from both sides, square both sides.
W' = et g
ef-d
multiply by e f-d
wa leg-d) = etg
Expand the brackets
w²ef -wed = et 9
minus e (we want everything with an e term on the same side)
w²eg -wed-e-g
Add w²d to both sides (we want everything without an e
term on the same side)
w ref - e = gtwad
Factorise e out on the left hand side
e (w' f-1) = g+w²d
Note: I is in the bracket as e = Ie. gtwed
Divide by (w-f - 1) @= way - 1
e = g+w²d

To remove the square root from both sides, square both sides.
W' = et g
ef-d
multiply by e f-d
wa leg-d) = etg
Expand the brackets
w²ef -wed = et 9
minus e (we want everything with an e term on the same side)
w²eg -wed-e-g
Add w²d to both sides (we want everything without an e
term on the same side)
w ref - e = gtwad
Factorise e out on the left hand side
e (w' f-1) = g+w²d
Note: I is in the bracket as e = Ie. gtwed
Divide by (w-f - 1) @= way - 1
e = g+w²d

028 - I

028 - I

028 - I

028 - I
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18 Here are 6 graphs.

Graph A Graph B Graph C
A\ YA YV A

Graph D Graph E Graph F
YA YA VA

ANV
\/O\/x 9]

=V
=V

N

Complete the table below with the letter of the graph that could represent each
given equation.

Write your answers on the dotted lines.

Equation Graph

fobic & desGinchive  Sinac
y = sinx C L// enape 0% %m,w\, C.

Aty wnerger = oL procLoces

3 /: "
y=-= e ﬁJrL’ shogesd gaph | Chere
............................ ‘% (\A' _ lngfonb b% Che
y=4x3—5x A =< SO Ghe Sh&?ﬂ |\5

AAAAAAAAAAAA 1| regectd, podwing o "2l S
/‘ shaped gruph. 5

Cubic BIophs  pro e e

! 5 shape. Notite Chat i
Yoo plvg N =0, we
8861 L(Od” - 5(O) =0,
Cheregore When 200, ¢=0,

30 Che groph (osses
Ghmugv\ he origin .

(Total for Question 18 is 3 marks)
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notice destinative sinx
shape of graph C.
Any inberger ÷ x produces
"shaped graph, there
is a - in front of the
- ¾, so the shape is
A reflected, producing a" f"
shaped graph.

notice destinative sinx
shape of graph C.
Any inberger ÷ x produces
"shaped graph, there
is a - in front of the
- ¾, so the shape is
A reflected, producing a" f"
shaped graph.

notice destinative sinx
shape of graph C.
Any inberger ÷ x produces
"shaped graph, there
is a - in front of the
- ¾, so the shape is
A reflected, producing a" f"
shaped graph.

C
F

C
F

"

.

cubic graphs produce the
"
'shape. Notice that if
you plug in a = 0, we
get: 41033- 510) =D,
therefore when 00=0, y-0,
so the graph passes
through the origin.

cubic graphs produce the
"
'shape. Notice that if
you plug in a = 0, we
get: 41033- 510) =D,
therefore when 00=0, y-0,
so the graph passes
through the origin.
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19 Express 3x* < 6x G’m the form a(x — b)* + ¢

This tecanigoe 16 coded complebing the Square
facior oug 2.

Slaa® -9 .1+ 5
NBEC ! 2 v yasthe Che bradces as gactonng ous & Means 63 =g
Compiete the Squae on Ca? - 2]

Slla-1y-10+s

NOCR: | ie ‘nside ghe roond. brockets oS we olways -
CM (23 by 2227 -1, ¥ o the
Note ' Ly . 4 .
% Che | fr{ée {é:pjrcs(\&g IEV\Sl\omkeh 05 e awoys sobGawt Ghe &qunre
MLEiply by © =3
Sl -1 y- 3% 5
couect the like bLerms of -3 and +5
2 -1 Y42
-2
(Total for Question 19 is 3 marks)
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This technique is called completing the square,
factor out 3.

This technique is called completing the square,
factor out 3.

3 [012-2x]
Note: 2 is inside the bracket as factoring out 3 means 6 ÷ 3 = 2.
Complete the square on [oct-22]
3 [(x-1) - 1] +5
Note: I is inside the round brackets as we always ÷ the x
term (2) by 2. 2 ÷ 2 = 1.
Note! -I is outside the bracket as are always subtract the square
of the interger-11. 12 = 1
3 41 = 3
multiply by 3
310C- 15-3 + 5
collect the like terms of -3 and +5
3 (x- 1 7+2

3 [012-2x]
Note: 2 is inside the bracket as factoring out 3 means 6 ÷ 3 = 2.
Complete the square on [oct-22]
3 [(x-1) - 1] +5
Note: I is inside the round brackets as we always ÷ the x
term (2) by 2. 2 ÷ 2 = 1.
Note! -I is outside the bracket as are always subtract the square
of the interger-11. 12 = 1
3 41 = 3
multiply by 3
310C- 15-3 + 5
collect the like terms of -3 and +5
3 (x- 1 7+2

3 [012-2x]
Note: 2 is inside the bracket as factoring out 3 means 6 ÷ 3 = 2.
Complete the square on [oct-22]
3 [(x-1) - 1] +5
Note: I is inside the round brackets as we always ÷ the x
term (2) by 2. 2 ÷ 2 = 1.
Note! -I is outside the bracket as are always subtract the square
of the interger-11. 12 = 1
3 41 = 3
multiply by 3
310C- 15-3 + 5
collect the like terms of -3 and +5
3 (x- 1 7+2

3 [012-2x]
Note: 2 is inside the bracket as factoring out 3 means 6 ÷ 3 = 2.
Complete the square on [oct-22]
3 [(x-1) - 1] +5
Note: I is inside the round brackets as we always ÷ the x
term (2) by 2. 2 ÷ 2 = 1.
Note! -I is outside the bracket as are always subtract the square
of the interger-11. 12 = 1
3 41 = 3
multiply by 3
310C- 15-3 + 5
collect the like terms of -3 and +5
3 (x- 1 7+2

3 [012-2x]
Note: 2 is inside the bracket as factoring out 3 means 6 ÷ 3 = 2.
Complete the square on [oct-22]
3 [(x-1) - 1] +5
Note: I is inside the round brackets as we always ÷ the x
term (2) by 2. 2 ÷ 2 = 1.
Note! -I is outside the bracket as are always subtract the square
of the interger-11. 12 = 1
3 41 = 3
multiply by 3
310C- 15-3 + 5
collect the like terms of -3 and +5
3 (x- 1 7+2

3 [012-2x]
Note: 2 is inside the bracket as factoring out 3 means 6 ÷ 3 = 2.
Complete the square on [oct-22]
3 [(x-1) - 1] +5
Note: I is inside the round brackets as we always ÷ the x
term (2) by 2. 2 ÷ 2 = 1.
Note! -I is outside the bracket as are always subtract the square
of the interger-11. 12 = 1
3 41 = 3
multiply by 3
310C- 15-3 + 5
collect the like terms of -3 and +5
3 (x- 1 7+2

+ 5

+ 5

30C-1) 2+2

30C-1) 2+2

30C-1) 2+2


20 There are 12 counters in a bag.

3 of the counters are red
9 of the counters are green

Ameya, Jack and Ella each take at random one counter from the bag.

Work out the probability that at least one red counter is still in the bag.

The OflY wAY a6 [eash | red. Cowaber 1S NOU  [LEE 0 Che bag

S 1§ aun 3 red (ouwters are chogsen .

(3 reds chogen) 2 L o L - 1
sen ) A “x 0 220

RS ot LUNT Che

Sbl\[[ N [The ba‘(a) ml(e In
| 220

220 220
O, wofk 0ot eoch senavio and odd Ghem up:

grom 1.

(2 red Lgreen ) —(3 2
: e xwegd 21
(lrerk,zgfeen):(%xq_x_g) 168
(3 RN L 220
%VEGD):(%K§X_7_>_ %L-\— A
S To LIGR o
2/'[ 'V, or
o5 v 28 au _ 2w gt
220 2720 220
2\
R 220

(Total for Question 20 is 3 marks)
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The only way at least I red counter is not left in the bag
is if all 3 red counters are chosen.
(3 reds chosen 1😉✗ ¾, ✗ to 220
As we want the probability that at least I red counter is
still in the bag, take 1
220 from 1.
1 - = 219
220

The only way at least I red counter is not left in the bag
is if all 3 red counters are chosen.
(3 reds chosen 1😉✗ ¾, ✗ to 220
As we want the probability that at least I red counter is
still in the bag, take 1
220 from 1.
1 - = 219
220

The only way at least I red counter is not left in the bag
is if all 3 red counters are chosen.
(3 reds chosen 1😉✗ ¾, ✗ to 220
As we want the probability that at least I red counter is
still in the bag, take 1
220 from 1.
1 - = 219
220

220

219

220

or, work out each senario and add them up:
27
12 red, Igreen) 42×4×9,1×3 - 220 Note: we multiply the
first 2-equations by 3
(1 red, 2 green) =/2×4, ✗ f) × 3 108 as there are 3 different
ways which the senario
220 can occur.

or, work out each senario and add them up:
27
12 red, Igreen) 42×4×9,1×3 - 220 Note: we multiply the
first 2-equations by 3
(1 red, 2 green) =/2×4, ✗ f) × 3 108 as there are 3 different
ways which the senario
220 can occur.

or, work out each senario and add them up:
27
12 red, Igreen) 42×4×9,1×3 - 220 Note: we multiply the
first 2-equations by 3
(1 red, 2 green) =/2×4, ✗ f) × 3 108 as there are 3 different
ways which the senario
220 can occur.

or, work out each senario and add them up:
27
12 red, Igreen) 42×4×9,1×3 - 220 Note: we multiply the
first 2-equations by 3
(1 red, 2 green) =/2×4, ✗ f) × 3 108 as there are 3 different
ways which the senario
220 can occur.

or, work out each senario and add them up:
27
12 red, Igreen) 42×4×9,1×3 - 220 Note: we multiply the
first 2-equations by 3
(1 red, 2 green) =/2×4, ✗ f) × 3 108 as there are 3 different
ways which the senario
220 can occur.

or, work out each senario and add them up:
27
12 red, Igreen) 42×4×9,1×3 - 220 Note: we multiply the
first 2-equations by 3
(1 red, 2 green) =/2×4, ✗ f) × 3 108 as there are 3 different
ways which the senario
220 can occur.

or, work out each senario and add them up:
27
12 red, Igreen) 42×4×9,1×3 - 220 Note: we multiply the
first 2-equations by 3
(1 red, 2 green) =/2×4, ✗ f) × 3 108 as there are 3 different
ways which the senario
220 can occur.

(3 green) = (9 8 71 84 e.g:
12 11 10
27 220
220 + 108
220 + 84 = 219
220 220

(3 green) = (9 8 71 84 e.g:
12 11 10
27 220
220 + 108
220 + 84 = 219
220 220

(3 green) = (9 8 71 84 e.g:
12 11 10
27 220
220 + 108
220 + 84 = 219
220 220

(3 green) = (9 8 71 84 e.g:
12 11 10
27 220
220 + 108
220 + 84 = 219
220 220

(3 green) = (9 8 71 84 e.g:
12 11 10
27 220
220 + 108
220 + 84 = 219
220 220

(3 green) = (9 8 71 84 e.g:
12 11 10
27 220
220 + 108
220 + 84 = 219
220 220
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21 Solve the simultaneous equations

2x2+3y?=11
x=3y-1

Show clear algebraic working.
SUBSIGORE o 3ol ey St gy -
2
L03y-0° ¢+ 3y =l

|2y -
34 199*

Y - Qf—bgﬂ
- —33 l

2044~ 6 1) r342 = |l
Expund. The brockete
€42 12y +2 r 2yt ||
Oves like temg
S 124 9 =)
—lGOM Lot &ides
2142 - 124 -9 =

3Ty =0
LS\ng  che Quadmbic eguabion, whee a-2; K=-172, C=-9.
A T T

L( )

| $ =t "2;;'-*( G
)

4= 12+vT00

T G2 or 3T _12-4%0
‘3‘% - 42
Pl\)s%ms back \anO o 3%—-\
L=30nm) -

a2 = _l6 or %73(\)-—]
hl XL =2 \5:-3/7’ y=1,
=67 and a=2

(Total for Question 21 is 5 marks)
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substitute ✗ = By-1 into 2×2 + 3g = I
2 (3y-1) 2 + 392 = 11
39 -1
992 -39 = 992-by +1
By 1
2 1992-by + 1) + 392 = 11
Expand the brackets
1842 - 129 + 2 + 392 = 11
collect like terms
2192 -12g + 2 = 11
-11 from both sides
2,192 - 12,g 29 = 0
using the quadratic equation, where a-21, b =-12, C =-9.
y =-b±Vb²-4 (a) (c)

substitute ✗ = By-1 into 2×2 + 3g = I
2 (3y-1) 2 + 392 = 11
39 -1
992 -39 = 992-by +1
By 1
2 1992-by + 1) + 392 = 11
Expand the brackets
1842 - 129 + 2 + 392 = 11
collect like terms
2192 -12g + 2 = 11
-11 from both sides
2,192 - 12,g 29 = 0
using the quadratic equation, where a-21, b =-12, C =-9.
y =-b±Vb²-4 (a) (c)

substitute ✗ = By-1 into 2×2 + 3g = I
2 (3y-1) 2 + 392 = 11
39 -1
992 -39 = 992-by +1
By 1
2 1992-by + 1) + 392 = 11
Expand the brackets
1842 - 129 + 2 + 392 = 11
collect like terms
2192 -12g + 2 = 11
-11 from both sides
2,192 - 12,g 29 = 0
using the quadratic equation, where a-21, b =-12, C =-9.
y =-b±Vb²-4 (a) (c)

substitute ✗ = By-1 into 2×2 + 3g = I
2 (3y-1) 2 + 392 = 11
39 -1
992 -39 = 992-by +1
By 1
2 1992-by + 1) + 392 = 11
Expand the brackets
1842 - 129 + 2 + 392 = 11
collect like terms
2192 -12g + 2 = 11
-11 from both sides
2,192 - 12,g 29 = 0
using the quadratic equation, where a-21, b =-12, C =-9.
y =-b±Vb²-4 (a) (c)

substitute ✗ = By-1 into 2×2 + 3g = I
2 (3y-1) 2 + 392 = 11
39 -1
992 -39 = 992-by +1
By 1
2 1992-by + 1) + 392 = 11
Expand the brackets
1842 - 129 + 2 + 392 = 11
collect like terms
2192 -12g + 2 = 11
-11 from both sides
2,192 - 12,g 29 = 0
using the quadratic equation, where a-21, b =-12, C =-9.
y =-b±Vb²-4 (a) (c)

substitute ✗ = By-1 into 2×2 + 3g = I
2 (3y-1) 2 + 392 = 11
39 -1
992 -39 = 992-by +1
By 1
2 1992-by + 1) + 392 = 11
Expand the brackets
1842 - 129 + 2 + 392 = 11
collect like terms
2192 -12g + 2 = 11
-11 from both sides
2,192 - 12,g 29 = 0
using the quadratic equation, where a-21, b =-12, C =-9.
y =-b±Vb²-4 (a) (c)

substitute ✗ = By-1 into 2×2 + 3g = I
2 (3y-1) 2 + 392 = 11
39 -1
992 -39 = 992-by +1
By 1
2 1992-by + 1) + 392 = 11
Expand the brackets
1842 - 129 + 2 + 392 = 11
collect like terms
2192 -12g + 2 = 11
-11 from both sides
2,192 - 12,g 29 = 0
using the quadratic equation, where a-21, b =-12, C =-9.
y =-b±Vb²-4 (a) (c)

substitute ✗ = By-1 into 2×2 + 3g = I
2 (3y-1) 2 + 392 = 11
39 -1
992 -39 = 992-by +1
By 1
2 1992-by + 1) + 392 = 11
Expand the brackets
1842 - 129 + 2 + 392 = 11
collect like terms
2192 -12g + 2 = 11
-11 from both sides
2,192 - 12,g 29 = 0
using the quadratic equation, where a-21, b =-12, C =-9.
y =-b±Vb²-4 (a) (c)

substitute ✗ = By-1 into 2×2 + 3g = I
2 (3y-1) 2 + 392 = 11
39 -1
992 -39 = 992-by +1
By 1
2 1992-by + 1) + 392 = 11
Expand the brackets
1842 - 129 + 2 + 392 = 11
collect like terms
2192 -12g + 2 = 11
-11 from both sides
2,192 - 12,g 29 = 0
using the quadratic equation, where a-21, b =-12, C =-9.
y =-b±Vb²-4 (a) (c)

:

2 (a)

2 (a)

Y =-(-12) ± ✓ 122-4121) (-9)

Y =-(-12) ± ✓ 122-4121) (-9)

Y =-(-12) ± ✓ 122-4121) (-9)

Y =-(-12) ± ✓ 122-4121) (-9)

2121)
y = 12T ✓ 900

2121)
y = 12T ✓ 900

2121)
y = 12T ✓ 900

42 or 9=12-1900
9. =} 42
y = 1
plugging back into ✗ = 39-I
0C = 3 (317) -1 or 0C = 3 (i) -1
0C = ¥ x = 2

42 or 9=12-1900
9. =} 42
y = 1
plugging back into ✗ = 39-I
0C = 3 (317) -1 or 0C = 3 (i) -1
0C = ¥ x = 2

42 or 9=12-1900
9. =} 42
y = 1
plugging back into ✗ = 39-I
0C = 3 (317) -1 or 0C = 3 (i) -1
0C = ¥ x = 2

y = -317, 9=1,
✗ = -1617 and ✗ = 2

y = -317, 9=1,
✗ = -1617 and ✗ = 2


22 The diagram shows a triangle 4BC and a flagpole BF

F

A

A, B and C are points on horizontal ground.

BF is vertical.

AB=9m

BC=1lm AC=16m

D is the point on AC such that angle BDC = 90°

BF=10m

Work out the size of the angle of elevation of the point ' from the point D
Give your answer correct to one decimal place.

Consher t(.‘angle ABC :
B8
q 1 I

._\ 8
D g

A

VSN Cogine ryle LD gmd 6:

Q%= b* +(% - 2bc Lo A
=01 vet oo Y14 )coso

€.1-92) -_(||'2+ gt .92
20000 >

© = ws7(0)

© =32.763.°
©-BCA =32 7630
22

Now congider Grangle BC -

g

l\ \ =9
= . - 516 =

[~ ) -Bg_
6 p C G727 B8

BO=¢in22 76 X1)
BD =5.95mn

Tr{amgle, FDRB . E

TonFOQ =

Tan FOR = v
505

FOQ = Gan™ (-6_‘('5)

B

5.5

FOR=59-2°
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consider triangle ABC:
B

A C
16
using cosine rule to find ⊖:
a- = b- + [a - 2b (COSA :
92 = 112 +162-2 (II) (16) cos ⊖
COS ⊖ = (1122+4116)2(-169)2) 0
⊖ = COS_ ' (① )
= 32-763...
:. BCA = 32.763..."

A C
16
using cosine rule to find ⊖:
a- = b- + [a - 2b (COSA :
92 = 112 +162-2 (II) (16) cos ⊖
COS ⊖ = (1122+4116)2(-169)2) 0
⊖ = COS_ ' (① )
= 32-763...
:. BCA = 32.763..."

A C
16
using cosine rule to find ⊖:
a- = b- + [a - 2b (COSA :
92 = 112 +162-2 (II) (16) cos ⊖
COS ⊖ = (1122+4116)2(-169)2) 0
⊖ = COS_ ' (① )
= 32-763...
:. BCA = 32.763..."

A C
16
using cosine rule to find ⊖:
a- = b- + [a - 2b (COSA :
92 = 112 +162-2 (II) (16) cos ⊖
COS ⊖ = (1122+4116)2(-169)2) 0
⊖ = COS_ ' (① )
= 32-763...
:. BCA = 32.763..."

A C
16
using cosine rule to find ⊖:
a- = b- + [a - 2b (COSA :
92 = 112 +162-2 (II) (16) cos ⊖
COS ⊖ = (1122+4116)2(-169)2) 0
⊖ = COS_ ' (① )
= 32-763...
:. BCA = 32.763..."

q

"

⊖ (

Now consider triangle BCD:
Sino = ♀
A C sin 3276 = BF
BD = Sin 32.76... X1)
BD = 5.95m
Triangle FDB: F

Now consider triangle BCD:
Sino = ♀
A C sin 3276 = BF
BD = Sin 32.76... X1)
BD = 5.95m
Triangle FDB: F

32.76...

10in
B
Tan FDB = ♀
Tan FDB = 10
5. 95
FDB = tan-' (¥5)

10in
B
Tan FDB = ♀
Tan FDB = 10
5. 95
FDB = tan-' (¥5)

10in
B
Tan FDB = ♀
Tan FDB = 10
5. 95
FDB = tan-' (¥5)

10in
B
Tan FDB = ♀
Tan FDB = 10
5. 95
FDB = tan-' (¥5)

10in
B
Tan FDB = ♀
Tan FDB = 10
5. 95
FDB = tan-' (¥5)

we want to find
☐ this angle

7

A 5.95

A 5.95

A 5.95

FDB= 59.20


(Total for Question 22 is S marks)
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59-2


r

23 The diagram shows a cuboid with a square cross section.

X Ccm

(2\/_ - 3)cm

The volume of the cuboid is (13 4 6\/§ )cm3

Without using a calculator, find the value of x
Give your answer in the form a + Jb where a and b are integers.
Show your working clearly.

X * = volume
Sue ler\%c#\,

AZ = 12465
245 -3
Ram‘mausm% che denominauof

3¢6{s  2E+3
1T -3 e
2(5 +3

113 _¢l5
25| 2698 60
i 29 k(s

|z 3
afs| 20 6%
-3 [6f5 -9

= 2645 ¢+ 1845 +3G + 60
20-9

(.o\neccmg like cerms

ots 29 3+ yuqS
- {

Sl’l"lp‘!’g%ms
x?=q+yy5
% z2+(5

Diagram NOT
accurately drawn

I,

GKKAAS

VANY SIHLNI 3

XA

24
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002 = volume
side length
x2 = 13 + 655
255 -3
Rationalising the denominator
13+655 × 255+3
255 -3 255+3
13 655

002 = volume
side length
x2 = 13 + 655
255 -3
Rationalising the denominator
13+655 × 255+3
255 -3 255+3
13 655

002 = volume
side length
x2 = 13 + 655
255 -3
Rationalising the denominator
13+655 × 255+3
255 -3 255+3
13 655

002 = volume
side length
x2 = 13 + 655
255 -3
Rationalising the denominator
13+655 × 255+3
255 -3 255+3
13 655

002 = volume
side length
x2 = 13 + 655
255 -3
Rationalising the denominator
13+655 × 255+3
255 -3 255+3
13 655

255
3

2655 60
39 1855
255 3

2655 60
39 1855
255 3

255
-3

20 655
-655 -9
= 2655 + 1855+39+60
20- a
collecting like terms
99+4455

20 655
-655 -9
= 2655 + 1855+39+60
20- a
collecting like terms
99+4455

20 655
-655 -9
= 2655 + 1855+39+60
20- a
collecting like terms
99+4455

20 655
-655 -9
= 2655 + 1855+39+60
20- a
collecting like terms
99+4455

20 655
-655 -9
= 2655 + 1855+39+60
20- a
collecting like terms
99+4455

22 =
1
simplifying
22 = 9+455
x = 2+55

22 =
1
simplifying
22 = 9+455
x = 2+55

22 =
1
simplifying
22 = 9+455
x = 2+55


(Total for Question 23 is 4 marks)
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Drawing o (OOGh Sketth (On help

VS visoalise Che Questio

24 ABCD is a kite with AB = AD and CB = CD 10

A is the point with coordinates (-2, 10)

B 1s the point with coordinates (—2—57, 4)

C 1s the point with coordinates (4, —5) .21 2 \W
g —

Work out the coordinates of D (a_' (d) S .
Ficst §ind the midpoint of Bp-

SEart by gnding The genorent o AC:

M= 92 "% | Ry M, o phe
Lz — x-| '6: ma +¢

M,z 105 0= '%C'Z) +C

-1 - C=
P ©-($(2)

tuasion of o line:

M= -5 C=5
2 S 4=3x+s
Now gl Ghe gradient o g
g‘ o oo, g ?\v%m; A D: As AC ond BO o perpendiculur o ench other, we (an use:
2xm, = - 2 It the equation o o lne: '
mz e =~ = mo sc quosoN of o line:
LT Z =2,
s TR

dradiens o BD= 2 _
§80=1 - - (RD)
C= 154
25

(5:-%.1_ ¥ 15y
25

m‘i\ﬂs =
'%au 5=2
) 5
a5 - 1y
- 3
%1 =29

-'X.:-L

and Solving for -
X,ﬁ-@-
2

5
Plaging o ingo
3= ”—gmx. +5

3 54+
$=4

mid point o BD = (-2, ¢)
5

Pluaqy in . . .
mg% :‘E&M boche (ordinates 0f B ancl the mdpoinc into Ghe equation of the

&ind. D
(%*LDLL , Yt Y Y coordinate o D: - . Coordndies 0? D (k6 'Q>
=) 4+ Lt
X Coordinate 7 -
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Drawing a rough sketch can help
us visualise the question)

(x, y)

start by finding the gradient of AC:
plugging m, into the equation of a line:
y-ma + c
10 = -526-2) + C
C = 10-1- 5-21-21)
(= 5
😐. 9=-200+5 ①

start by finding the gradient of AC:
plugging m, into the equation of a line:
y-ma + c
10 = -526-2) + C
C = 10-1- 5-21-21)
(= 5
😐. 9=-200+5 ①

start by finding the gradient of AC:
plugging m, into the equation of a line:
y-ma + c
10 = -526-2) + C
C = 10-1- 5-21-21)
(= 5
😐. 9=-200+5 ①

M, = 92 - y,
22- I,
M = 10 1-5)

M, = 92 - y,
22- I,
M = 10 1-5)

M, = 92 - y,
22- I,
M = 10 1-5)

M, = 92 - y,
22- I,
M = 10 1-5)

M, = 92 - y,
22- I,
M = 10 1-5)

M, = 92 - y,
22- I,
M = 10 1-5)

- 2

M, = -¥ .
Now find the gradient of BD. As AC and BD are perpendicular
Mi X Ma =-1 plugging me into the equation of a line:
y = Max to
4- 251¥) + C
(= 4-13-1-57)
C = 15¥
9=252 + 152¥ ②
making ① = ② and solving for x:
- 520C + 5 = ⅔x + 152¥
- 28 x +5 = 152¥
- ⅔ x = ⅔,
x =-£
plugging a into ① :

M, = -¥ .
Now find the gradient of BD. As AC and BD are perpendicular
Mi X Ma =-1 plugging me into the equation of a line:
y = Max to
4- 251¥) + C
(= 4-13-1-57)
C = 15¥
9=252 + 152¥ ②
making ① = ② and solving for x:
- 520C + 5 = ⅔x + 152¥
- 28 x +5 = 152¥
- ⅔ x = ⅔,
x =-£
plugging a into ① :

M, = -¥ .
Now find the gradient of BD. As AC and BD are perpendicular
Mi X Ma =-1 plugging me into the equation of a line:
y = Max to
4- 251¥) + C
(= 4-13-1-57)
C = 15¥
9=252 + 152¥ ②
making ① = ② and solving for x:
- 520C + 5 = ⅔x + 152¥
- 28 x +5 = 152¥
- ⅔ x = ⅔,
x =-£
plugging a into ① :

- 4

to each other, we can use:

l

-52 × Me = -I

Mz = ¾
gradient of BD = ⅔

☒ D

☒ D

y= -52×+5
9=-5-21-37+5
y = 6
midpoint of BD = (if 6
Plugging in the coordinates of B and the midpoint into the equation of the
midpoint to find D:
+

first find the midpoint of BD:

first find the midpoint of BD:

2 1 91 +292
I coordinate
08 D = - 2, 2 +13¥ ¥
01, = 4.6

2 1 91 +292
I coordinate
08 D = - 2, 2 +13¥ ¥
01, = 4.6

2 1 91 +292
I coordinate
08 D = - 2, 2 +13¥ ¥
01, = 4.6

x, X2

x, X2

y coordinate of D:
y' +4=6

y coordinate of D:
y' +4=6

y coordinate of D:
y' +4=6

y coordinate of D:
y' +4=6

y coordinate of D:
y' +4=6

Z
y, = 8

Z
y, = 8

ii. coordinates of D:(4-6,8)

ii. coordinates of D:(4-6,8)
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(Total for Question 24 is 6 marks)
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25 A solid sphere has a radius of 2.8 centimetres, correct to 1 decimal place.
The sphere has a mass of Mz grams, where M = 260 correct to 2 significant figures.

Work out the upper bound for the density of the sphere.
Give your answer in g/cm?® correct to 2 decimal places.

Show your working clearly.

for the upper boond 0§ the density, e need to uvse the

lower oo und Ok The (odivs andk Oh

Mass .

Lower outd. of fackivs: 215
Vppec bound of vowme' 245

Vowme of spnere © b -1
3

) %‘W(z-w)?*
= 133)

H—%]T

DQﬂQlt“ = MNwses
volume

Deneitg = 2651

183 / ue

Dengita -
Slb*b = 94.56 (2 decimal places)
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(Total for Question 25 is 4 marks)
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for the upper bound of the density, we need to use the
lower bound of the radios and the upper bound of the
mass.
Lower bound of radius: 275
upper bound of volume: 265
volume of sphere: ⅔#r³
= #IT (2.7573
= 13318 IT
Density = Mass

for the upper bound of the density, we need to use the
lower bound of the radios and the upper bound of the
mass.
Lower bound of radius: 275
upper bound of volume: 265
volume of sphere: ⅔#r³
= #IT (2.7573
= 13318 IT
Density = Mass

for the upper bound of the density, we need to use the
lower bound of the radios and the upper bound of the
mass.
Lower bound of radius: 275
upper bound of volume: 265
volume of sphere: ⅔#r³
= #IT (2.7573
= 13318 IT
Density = Mass

for the upper bound of the density, we need to use the
lower bound of the radios and the upper bound of the
mass.
Lower bound of radius: 275
upper bound of volume: 265
volume of sphere: ⅔#r³
= #IT (2.7573
= 13318 IT
Density = Mass

volume

Density = 2651T

Density = 2651T

13311481T
Density = 9. 56 (2 decimal places)

13311481T
Density = 9. 56 (2 decimal places)

9. 56




