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International GCSE Mathematics
Formulae sheet – Higher Tier

Arithmetic series

Sum to n terms, Sn = n
2

 [2a + (n – 1)d]
Area of trapezium = 1

2
(a + b)h

b

a

h

The quadratic equation

The solutions of ax2 + bx + c = 0 where 
a ¹ 0 are given by:

x b b ac
a

�
� � �2 4

2

Trigonometry

A B

C

b a

c

In any triangle ABC

Sine Rule  a
A

b
B

c
Csin sin sin

= =

Cosine Rule  a2 = b2 + c2 – 2bccos A

Area of triangle = 1
2

ab sin C

Volume of cone = 1
3
πr2h

Curved surface area of cone = πrl

r

l
h

Volume of prism 
= area of cross section × length

cross 
section

length

Volume of cylinder = πr2h 
Curved surface area 
of cylinder = 2πrh

r

h

Volume of sphere = 4
3
πr3

Surface area of sphere = 4πr2

r
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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.

1 Show that  4 2
3

1
1

5
3
8

9
� �

(Total for Question 1 is 3 marks)
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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:

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:

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:

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:

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:

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:

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:

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:

-

-
-

-

-

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
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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.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 2 is 3 marks)

www.mymathscloud.com

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

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

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

0.27
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3 ABCD is a trapezium.

B

A

C

D

(3x + 46)°

(4x – 27)° (3x + 10)°

Diagram NOT 
accurately drawn

 BC is parallel to AD

 Find the size of the largest angle inside the trapezium.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °

(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

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

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

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

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

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

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

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

l
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4 (a) Complete the table of values for  y = x2 – x – 4

x –3 –2 –1 0 1 2 3

y 2 –4

(2)

 (b) On the grid below, draw the graph of  y = x2 – x – 4  for values of x from –3 to 3

y

10

9

8

7

6

5

4

3

2

1

O

–1

–2

–3

–4

–5

x–3 –2 –1 1 2 3

(2)

(Total for Question 4 is 4 marks)

www.mymathscloud.com

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

8

- 2
- 4

- 2

2
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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?

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 5 is 4 marks)

6 (a) Write  76 000 000  in standard form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Write  5.4 × 10–4  as an ordinary number.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 6 is 2 marks)

www.mymathscloud.com

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.
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.
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.
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,

10
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7

A
O

C
D

48°

Diagram NOT 
accurately drawn

 A and C are points on a circle, centre O
 DA is the tangent to the circle at A and DC is the tangent to the circle at C

 Angle ADC =  48°

 Work out the size of reflex angle AOC

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °

(Total for Question 7 is 3 marks)

www.mymathscloud.com

²

r

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 $

$.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 8 is 3 marks)

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

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m / s

(Total for Question 9 is 3 marks)

www.mymathscloud.com

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

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

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
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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?

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 10 is 4 marks)

www.mymathscloud.com

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

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

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

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

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

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

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

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

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

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

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

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

12
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11 Here is a 9-sided regular polygon ABCDEFGHJ, with centre O

G

J

A

B

C

D

EF

H
O

K
x°

Diagram NOT 
accurately drawn

 ODK and FEK are straight lines.

 Work out the value of x

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(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.
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.
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.
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.
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.
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°

10° (Yoo
40°

10° (Yoo
40°

10° (Yoo
40°

🙁

770

0

30°
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12 The diagram shows right-angled triangle ABD

Diagram NOT 
accurately drawn

A

B

C

D

38°

14 cm

8 cm

 AB = 14 cm      AD = 8 cm

 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.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm

(Total for Question 12 is 4 marks)

www.mymathscloud.com

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.

red

yellow
... . . . . . . . . . . . . . . . . .

red

yellow
... . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . .

red

yellow

... . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . .

Dice BDice A

2

6

(2)

 (b) Work out the probability that both dice land on yellow.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 13 is 4 marks)

www.mymathscloud.com

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

¥

¥

%

5

6

%

½
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14

Diagram NOT 
accurately drawn

P

R

S

Q

22°

O

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

 (a) (i) Find the size of angle RQP

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °

(1)

  (ii) Give a reason for your answer.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °

(1)

  (ii) Give a reason for your answer.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 14 is 4 marks)

www.mymathscloud.com

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  32 15

3

5a� �

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Express  
1

10

3

x
�
�
�

�
�
�
�

  in the form  pxn  where p and n are integers.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (c) Solve  
1 2

3

4

5

2 1

2

�
� �

�y y

  Show clear algebraic working.

y = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 15 is 7 marks)

www.mymathscloud.com

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
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16 Q is directly proportional to t
 The graph shows the relationship between Q and t for 0 < t < 8

9

8

7

6

5

4

3

2

1

87654321O t

Q

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

 Q is increased by 20%

 (b) Find the percentage increase in t

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .%
(2)

(Total for Question 16 is 5 marks)

www.mymathscloud.com

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)

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

 (b) Make e the subject of  w e g
ef d

�
�
�

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(4)

(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
y

xO

Graph B
y

xO

Graph C
y

xO

Graph D
y

xO

Graph E
y

xO

Graph F
y

xO

 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

y = sin x
. . . . . . . . . . . . . . . . . . . . . . . . . . . .

y = –
3
x . . . . . . . . . . . . . . . . . . . . . . . . . . . .

y = 4x3 – 5x
. . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 18 is 3 marks)

www.mymathscloud.com

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  3x2 – 6x + 5  in the form  a(x – b)2 + c

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(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
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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.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 20 is 3 marks)

www.mymathscloud.com

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

R R G
"§:"

R R G
"§:"

R R G
"§:"

r

:

A J E

A J E

A J E
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21 Solve the simultaneous equations

 2x2 + 3y2 = 11
 x = 3y – 1

 Show clear algebraic working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 21 is 5 marks)

www.mymathscloud.com

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
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22  The diagram shows a triangle ABC and a flagpole BF

A

B

F

C

16 m

9 m

10 m

11 m

Diagram NOT 
accurately drawn

 A, B and C are points on horizontal ground.

 BF is vertical.

AB = 9 m    BC = 11 m    AC = 16 m    BF = 10 m

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

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

www.mymathscloud.com

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
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(Total for Question 22 is 5 marks)

Turn over for Question 23
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59-2
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23 The diagram shows a cuboid with a square cross section.

x cm

x cm
(2 5  – 3) cm

Diagram NOT 
accurately drawn

 The volume of the cuboid is  (13 + 6 5 ) cm3

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

www.mymathscloud.com

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
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x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 23 is 4 marks)

Turn over for Question 24
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2+55
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24 ABCD is a kite with AB = AD and CB = CD

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

 B is the point with coordinates  ��
�
�

�
�
�

27

5
4,

 C is the point with coordinates  (4, –5)

 Work out the coordinates of D

www.mymathscloud.com

5 ¾

±

L

A

B

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)

Turn over for Question 25
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4- 6 8
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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  M π  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 / cm3 correct to 2 decimal places.
 Show your working clearly.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g / cm3

(Total for Question 25 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

www.mymathscloud.com

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




