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Simplifying Terms: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 3
Total 7

created with

eduqos‘ Question Bank



Simplifying Terms Non-Calculator
#1 433
(c) Simplify % [2]

H2 o xtxx]
R

Question taken from Edugas examination paper 530003, November 2020

#3 (@) Simplify each of the following.
. Yg
0 5 [1]
X

(ii) (%T (2]

Question taken from Edugas examination paper 530003, November 2022



Simplifying Terms: Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 2
#3 2
#4 3
Total 8

created with

eduqos‘ Question Bank



Simplifying Terms Calculator

H1 S
A1) [1]

Question taken from Edugas examination paper 530004, November 2024

#2 S 3.5 2
(@) Simplify 4x°p° x 7x<y. [2]
Question taken from Edugas examination paper 530004, November 2024
3
#3 (b)  Simplify (3h%) . 2]

Question taken from Edugas examination paper 530004, June 2024



Simplifying Terms Calculator

H’H4 2.,
Simplify (5:# . [3]

Question taken from Edugas examination paper 530004, June 2022



Substitution: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 2
#4 2
Total 8

created with

eduqos‘ Question Bank



Substitution Non-Calculator

#1
(b) The nth term of a different sequence is 213 + 3.
Write down the first 3 terms of this sequence. [2]

Question taken from Edugas examination paper 530003, June 2018

#H2 (b) The nth term of a sequence is (1 UJE)”.

Calculate the 4th term of this sequence.
You must simplify your answer. [2]

dthterm= ..

Question taken from Edugas examination paper 530003, November 2023

#3 The nth term of a sequence is given by 21 +9.

(@) Work out the difference between consecutive terms. [2]

Question taken from Edugas examination paper 530003, May 2023



Substitution Non-Calculator
n

#4 (b)  The nth term of a sequence is (2\/§)

Find and simplify the 3rd term of this sequence. [2]

Question taken from Eduqgas examination paper 530003, November 2020



Substitution: Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 3
#3 4
Total 8

created with

eduqos‘ Question Bank



Substitution

#1

Calculator

(c) Calculate the 105th term of a sequence with an nth term of 3n% — n. [1]

Question taken from Edugas examination paper 530004, November 2018

#2 When a ball is thrown upwards on the Moon, the maximum height, /1 metres, it reaches is given
2

by the formula /1 = % 5

In a particular case, U = 4-2 and a = 1-6, both correct to 2 significant figures.

Calculate the greatest possible value of /.

[3]

Question taken from Edugas examination paper 530004, November 2020

10



Substitution

#3

(e) You are given that:

¢ y=x+hxte
*» y=1l6whenx =0
e y=0whenx=-2

Find the values of / and ¢.

Question taken from Edugas examination paper 530004, June 2019

11

Calculator

[4]



Expanding Brackets: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 3
#2 3
#3 3
Total 9

created with

eduqos‘ Question Bank

12



Expanding Brackets

#1 - 3
(@) Expand and simplify (3x + 2)-.
Question taken from Edugas examination paper 530003, November 2021
H2 n——
(@) Expand and simplify 3(5a-2)-7(a—4).
Question taken from Edugas examination paper 530003, November 2024
#3 (@) Expand and simplify (4x + 5)(2x — 1).

Question taken from Edugas examination paper 530003, May 2022

13

Non-Calculator

(3

(2]

[3]



Expanding Brackets: Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 3
#3 3
#4 3
Total 11

created with

eduqos‘ Question Bank

14



Expanding Brackets Calculator

#1 (a) Expand and simplify (x+3)(x+7). 2]

Question taken from Edugas examination paper 530004, November 2023

#2 (@ Expand and simplify (x —6)(7x+35). [3]

Question taken from Edugas examination paper 530004, November 2021

#3

(@) Expand and simplify (2x — 7)(3x — 8). [3]
Question taken from Edugas examination paper 530004, November 2019
H4 e : - 5
(a) Expand and simplify (x + 61)(3x + 5p). [3]

Question taken from Edugas examination paper 530004, June 2019

15



Factorising: Non-Calculator

Question Maximum Mark
Mark Awarded
H#1 3
Total 3

created with

eduqos‘ Question Bank

16



Factorising Non-Calculator

#1 Factorise 3x)” + 6x7y [3]

Question taken from Edugas examination paper 530003, November 2023

17



Factorising: Calculator

Question Maximum Mark
Mark Awarded
H#1 2
Total 2

created with

eduqos‘ Question Bank

18



Factorising Calculator

#1 2
(b) Factorise v°+2 8. (2]

Question taken from Edugas examination paper 530004, November 2021

19



Forming an expression:
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 3
Total 5

created with

eduqos‘ Question Bank

20



Forming an expression Non-Calculator

#1 (i) The first four terms of a different Fibonacci-type sequence have been expressed
algebraically.

c, d, c+d, c+2d,

Write the expression for the 7th term of this sequence.
Give your answer in its simplest form. [2]

Question taken from Edugas examination paper 530003, November 2024

#2 (b) x chefs earn a total of £/ for 5 hours’ work.
You may assume that all the chefs earn the same amount each hour.

(i) Find an algebraic expression for a chef's hourly rate of pay. [1]

(i) The chefs get a pay increase of £y per hour.

Find an expression for the amount earned by a chef who works for 7 hours at this
new pay rate. [2]

Question taken from Edugas examination paper 530003, June 2018

21



Forming an expression: Calculator

Question Maximum Mark
Mark Awarded
#1 4
H2 5
Total 9

created with

equOS‘ Question Bank

22



Forming an expression Calculator

#1 A square lawn has a side of length 8 m.
A builder is asked to make a path around the outside edge of the square lawn.

(@) The plan was for a path of width ) metres with all the edges of the path being straight.

Find an expression for the area of this path in terms of y.
Give your answer in its simplest form. [4]

Question taken from Edugas examination paper 530004, November 2019

23



Forming an expression Calculator

#2 The diagram shows a shape made from a cone and a hemisphere.
The cone has height 5¢cm and base radius (x + 1) cm.

Diagram not drawn to scale

The volume of the shape is 247 cm®.

(@) Show that 2x® + 11x2 + 16x = 65. [5]

Question taken from Edugas examination paper 530004, November 2024

24



Solving an equation: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
H#2 3
#3 5
#4 5
Total 15

created with

eduqos‘ Question Bank

25



Solving an equation Non-Calculator

#1 (a Solve 5x—1=3x+4. [2]

Question taken from Edugas examination paper 530003, November 2019

#2 (a Solve 10(x—1)—(7x+9)=x. [3]

Question taken from Edugas examination paper 530003, November 2020

26



Solving an equation Non-Calculator

#3 (@) Solve 19 —-4x=11. [2]
x-3 )
(b) Solve =——=3x. [3]
Question taken from Edugas examination paper 530003, June 2019
#4 (a) Solve 12x—9 =6+ Tx. 2]

Question taken from Eduqgas examination paper 530003, June 2018

27



Solving an equation: Calculator

Question Maximum Mark
Mark Awarded

#1 2
#2 2
#3 2
H#H4 2
#5 2
#Ho 4
#7 5

Total 19

created with

eduqos‘ Question Bank

28



Solving an equation Calculator

#1
(b) Solve 7x+6=4x+7. [2]
Question taken from Edugas examination paper 530004, November 2023
H2
(@) Solve Tx—-5=2x+3. 2]
Question taken from Edugas examination paper 530004, June 2023
#3 d
fc)  Solve §+2=12_ [2]

Question taken from Edugas examination paper 530004, June 2018

29



Solving an equation Calculator

H#4 (a) Solve bx—1=5+ux. [2]

Question taken from Edugas examination paper 530004, November 2021

#5 (@) Solve 5x+4=2x+6. 2]

Question taken from Edugas examination paper 530004, November 2022

30



Solving an equation Calculator

#H6
Solve AX+5_x+1_5
3 6
You must show all your working. [4]

Question taken from Edugas examination paper 530004, June 2024

#7 (@) Solve2x +5=11+ 5x. [2]

(b) Solve 8Bx —(3x+1)=2.

Give your answer as a fraction. [3]

Question taken from Eduqgas examination paper 530004, June 2022

31



Forming and solving an equation:
Non-Calculator

Question Maximum Mark
Mark Awarded
H1 5
Total 5

created with

eduqos‘ Question Bank

32



Forming and solving an equation Non-Calculator

#1

(b) Show that the triangle below is not isosceles.
You must use an algebraic method and not trial and improvement. [5]

(5x + 7)°

(6x —9)° (8x —27)°

Diagram not drawn to scale

Question taken from Edugas examination paper 530003, November 2024

33



Forming and solving an
equation: Calculator

Question Maximum Mark
Mark Awarded

#1 3
#2 3
#3 4
H4 4
#5 4
#6 5
#7 6

Total 29

created with

eduqos‘ Question Bank

34



Forming and solving an equation Calculator

#1

Diagram not drawn to scale

Write an equation in terms of x and solve it.
You must show all your working. [3]

Question taken from Edugas examination paper 530004, November 2019

35



Forming and solving an equation Calculator

#2 (b) Abby, Ben and Ceri are solving a puzzle.

Abby takes x seconds.

Ben takes 5 seconds more than Abby.

Ceri takes twice as long as Ben.

Ceri takes 116 seconds to solve the puzzle.

Use an algebraic method to find how long Abby takes to solve the puzzle.

You must show all your working. [3]

Abby takes ... seconds

Question taken from Edugas examination paper 530004, November 2021

36



Forming and solving an equation

Calculator
#3 (c) Ali walks slowly from home through a forest and back home again.
He walks a total distance of (3x + 1) km in a time of (% + 6) hours.
Ali's average speed is 2 km/h. -
He left home at 9 a.m.
At what time did Ali return home? [4]

Ali returned home at

Question taken from Edugas examination paper 530004, November 2019

37



Forming and solving an equation Calculator

H4

(b) Roza is buying bananas and apples.
She buys x bananas which cost 30 pence each.

She buys 2 more apples than the number of bananas she buys.
Her apples cost 25 pence each.

She pays a total of £5.45.

Use an algebraic method to find the number of bananas Roza buys. 4]

Question taken from Edugas examination paper 530004, June 2023

38



Forming and solving an equation Calculator

#5 Filbert rides his bike at xkm/h for 15 minutes.
He then rides at (x + 2)km/h for half an hour.
The last section of his ride takes a further 15 minutes at (x — 4)km/h.

Show that the total distance of Filbert’s bike ride is xkm.
You must show all your working. [4]

Question taken from Edugas examination paper 530004, June 2018

39



Forming and solving an equation Calculator

#H6

The perimeter of the rectangle shown below is 232-8 cm.

3(7x + 5)em

| 2x-9em

Diagram not drawn to scale

Form an equation in terms of x and solve it.
Hence find the dimensions of the rectangle. [5]

Length of the rectangleis ... cm

Width of the rectangleis ... cm

Question taken from Edugas examination paper 530004, November 2018

40



Forming and solving an equation Calculator

#7

Ben draws an irregular pentagon.
The interior angles of the pentagon he has drawn are all less than 180°.

Ben attempts to express the interior angles of his pentagon using algebra.
His expressions are

X%, (x+40)y, (2x-30), 3(x-40)° and 3x°.

Show that Ben is incorrect. [6]

Ban IS INCOITECT DECAUSE ... et et ettt

Question taken from Edugas examination paper 530004, June 2019

41



Factorising (Quadratic):
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 3
Total 7

created with

eduqos‘ Question Bank

42



Factorising (Quadratic) Non-Calculator

#1 (@ Factorise 532 + 13x + 6. [2]

Question taken from Edugas examination paper 530003, November 2023

#2 ;
(b) (i) Factorise x=— 10x + 21. [2]
Question taken from Edugas examination paper 530003, May 2022
#3 . )
fa) Factorise x-+2x—[5 2]
(b)  Write down the solutions of the equation »* + 2x - 15=10. [1]

Question taken from Edugas examination paper 530003, November 2018

43



Factorising (Quadratic): Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 2
#4 2
#5 3
#6 3
Total 14

created with

equOS‘ Question Bank

44



Factorising (Quadratic) Calculator

#] (@) Factorise x* —5x—24. [2]
Question taken from Edugas examination paper 530004, June 2024
#2 L
(c) Factorise X~ +35x+4, [2]
Question taken from Edugas examination paper 530004, June 2023
#3 (a) Factorise a? + 5a — 14. [2]

Question taken from Edugas examination paper 530004, June 2018

45



Factorising (Quadratic) Calculator

#4 (b) Factorise x> — 13x + 36. [2]
Question taken from Edugas examination paper 530004, June 2019
#5 (a) Factorise and hence solve the following equation. [3]
4>+ 16+ 15 =0
Question taken from Edugas examination paper 530004, November 2019
#H6 (a) Factorise and hence solve the following equation. [3]

Gr—xn=2=10

Question taken from Edugas examination paper 530004, November 2018

46



Solving a quadratic equation:
Non-Calculator

Question Maximum Mark
Mark Awarded

#1 ]
H#2 3
#3 3
#4 6
#5 6

Total 19

created with

equOS‘ Question Bank

47



Solving a quadratic equation Non-Calculator

#1

(d) Gracie is trying to solve the equation x?—5x+ 6 =0.

Here is her work.

x2-Bx+6=0

(x-3)(x-2)=0

x-3 X-2

x=-3, x=-2

Is Gracie's work correct?

Yes No

Show clearly how you decide. [1]

Question taken from Eduqgas examination paper 530003, June 2018

H#2 b) () Factorise x2— 10x + 21. 2]

(i) Use your answer to part (b)(i) to write down the solutions of the equation
x2—10x +21=0. [1]

Question taken from Edugas examination paper 530003, May 2022

48



Solving a quadratic equation Non-Calculator

H#3 (b) Factorise and hence solve x> +3x—18=0. [3]

Question taken from Edugas examination paper 530003, November 2020

H4 (b) Use factorisation to solve the following equation. [6]
4 _ 3 +;
x—1 X

Question taken from Edugas examination paper 530003, May 2023

49



Solving a quadratic equation Non-Calculator

#5

Solve the equation

4 12
_4 12 _5 6
3%—3 xra ! (6]

Question taken from Edugas examination paper 530003, June 2018

50



Solving a quadratic equation:

Calculator
Question Maximum Mark
Mark Awarded
#1 3
H#2 3
#3 3
#4 10
Total 19

created with

eduqos‘ Question Bank

51



Solving a quadratic equation Calculator

#]1 (b) Solve w> + 8w —-33=0. [3]

Question taken from Edugas examination paper 530004, November 2019

#2 (c) Solve w2+ 7Tw—-18=0. [3]

Question taken from Edugas examination paper 530004, June 2019

52



Solving a quadratic equation

#H3 The diagram below shows a composite shape made by joining two rectangles.

(Bx—-4)cm

2xem

xXcm

(Bx + 1)em

Diagram not drawn to scale

(a) The total area of the composite shape is 47 cm=2.
Show that 6x2 - 3x —-47 = 0.

Question taken from Edugas examination paper 530004, June 2018

4 Debra buys a total of 4kg of flour and butter at a market.
She pays £7 for her flour and £9 for her butter.

She buys xkg of flour.

(@) Complete this table.

Number of kg
Total cost (£) bought Cost per kg (E)
Flour 7 X %
Butter 9 4-x

53

Calculator

[3]

[1]



Solving a quadratic equation Calculator

(b) The cost per kilogram of her butter is £5 more than the cost per kilogram of her flour.
Use this information and the table in part (a) to show that

S5x2—4x-28=0. [5]

(c) Use an algebraic method to find the cost of a kilogram of her flour.
You must show all your working. [4]

Question taken from Edugas examination paper 530004, June 2022

54



Completing the Square:
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
#2 5
Total 9

created with

eduqos‘ Question Bank

55



Completing the Square Non-Calculator

#1 Use the method of completing the square to find the coordinates of the turning point of the
curve y=x” +14x+70. [4]
Coordinates of the turning point ( ..., . )
Question taken from Edugas examination paper 530003, May 2024
H2 {a) Write the expression x* +8x+18 in the form (x+a }2 +b, where ¢ and b are integers.
[3]
(b)  Write down the coordinates of the turning point of the curve v = v? + 8y [2]

Turmning point=¢( _______, )

Question taken from Edugas examination paper 530003, November 2020

56



Completing the Square: Calculator

Question Maximum Mark
Mark Awarded
#1 3
H#2 3
#3 4
#4 6
Total 16

created with

eduqos‘ Question Bank

57



Completing the Square Calculator

#1

(d) The expression x> + 18x + 2 has a minimum value.
By completing the square, complete the statements below.
You must show all your working. [3]

'The minimum value of x2 + 18x + 2 occurs when x = ...

‘The minimum value of x2+ 18x + 2 is ...............

Question taken from Edugas examination paper 530004, November 2019

H2

(d) The expression x> + 14x + 25 has a minimum value.

By completing the square, complete the statements below.
You must show all your working. [3]

'"The minimum value of x2 + 14x + 25 occurs when X = ...,

'The minimum value of x>+ 14x + 25is o,

Question taken from Edugas examination paper 530004, November 2018

58



Completing the Square Calculator

#3 Use the method of completing the square to find the coordinates of the turning point of the
curve y = x2 + 12x + 57. [4]
Coordinates of the turning point (... W s oessssnssnes )

Question taken from Edugas examination paper 530004, June 2018

59



Completing the Square Calculator

H4 By first completing the square, draw a sketch of y = 4x? - 16x — 6.
You must clearly indicate the coordinates of any stationary points and the intercept with
the p-axis. [6]

Question taken from Edugas examination paper 530004, November 2024

60



Difference between two
squares: Calculator

Question Maximum Mark
Mark Awarded
#1 1
H#2 1
#3 1
#4 ]
#5 5
Total 9

created with

equOS‘ Question Bank

61



Difference between two squares Calculator

#1 : )
(¢) Factorise y~—400. [1]

Question taken from Edugas examination paper 530004, November 2023

#2 (c) Factorise b — 144. [1]
Question taken from Edugas examination paper 530004, November 2019

#3 (b) Factorise b2 — 25. [1]
Question taken from Edugas examination paper 530004, June 2018

L

(d) Factorise y2—121. [1]

Question taken from Edugas examination paper 530004, June 2019

62



Difference between two squares Calculator

#5 (@) Solvex*—36 < 0. 3]
(b)  On the axes below, sketch the part of the graph V= x? - 36 that represents the solution
to the inequality x> — 36 < 0.

Mark any intercepts with the x-axis on your sketch. [2]

y

A

-\
(0]

Question taken from Edugas examination paper 530004, June 2023
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Solving a Quadratic Equation
(Quadratic Formula): Non-Calculator

Question Maximum Mark

Mark Awarded
#1 3
#H2 3
Total 6

created with

eduqo‘s' Question Bank
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Solving a Quadratic Equation (Quadratic Formula)

#1 Factorise and hence solve the following equation.
337 +7x-20=0
Question taken from Edugas examination paper 530003, May 2024
#2 (@) Solve the equation 5x* —8x—1=0.

Give your answers in the form % V" where 1 and 1 are integers.

Question taken from Edugas examination paper 530003, May 2023
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Non-Calculator

[3]

[3]



Solving a Quadratic Equation
(Quadratic Formula): Calculator

Question Maximum Mark
Mark Awarded
#1 6
H2 7
#3 7
Total 20

created with

eduqos‘ Question Bank
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Solving a Quadratic Equation (Quadratic Formula) Calculator

#1

The diagram below shows a composite shape made by joining two rectangles.

(3x—4)em

2xecm

Xcm

Y

Bx + I)em

Diagram not drawn to scale

(b) Use the quadratic formula to solve 6x2 —3x — 47 = (.
Give both of your answers correct to 2 decimal places. [3]
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Solving a Quadratic Equation (Quadratic Formula) Calculator

(¢) Calculate the perimeter of the composite shape.

You must give a reason for any decision that you make. [3]
Decision:
Reason:
Working:
Perimeteris ..., cm.

Question taken from Edugas examination paper 530004, June 2018
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Solving a Quadratic Equation (Quadratic Formula) Calculator

H#2 Solve the following equation.
7 4
+ =
Ix+1 x+2
Give your answers correct to 2 decimal places. [7]

Question taken from Edugas examination paper 530004, November 2021
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Solving a Quadratic Equation (Quadratic Formula) Calculator

#3

A cone has a radius xcm, a perpendicular height (x + 2)cm and a slant height 16-4 cm.

16-4cm

Diagram not drawn to scale

Show that x satisfies the equation x” + 2x — 132:48 = 0 and calculate the volume of the cone.
You must show all your working. [7]

Question taken from Edugas examination paper 530004, June 2019
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Nth term (linear sequence):
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 2
Total 6

created with

eduqos‘ Question Bank

71



Nth term (linear sequence)

#1 (@) Find an expression for the nth term of this sequence.
3 11 19 27 35

Question taken from Edugas examination paper 530003, June 2018

H2 _ : :
(b)  Write down an expression for the nth term of the following sequence.
-3, 3, 9, 15, 21,

Question taken from Edugas examination paper 530003, November 2024

#3

(b) Find the nth term of the following sequence.

4, 9, 14, 19, 24,

Question taken from Edugas examination paper 530003, November 2022

72

Non-Calculator

(2]

(2]

[2]


Rhiannon Andrasko
Pencil


Nth term (Quadratic sequence):
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 2
#4 2
Total 8

created with

eduqos‘ Question Bank
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Nth term (Quadratic sequence)

#1 () Find the nth term of the sequence below.
3 15 35 63 99
nthterm=

Question taken from Edugas examination paper 530003, November 2023

H2

(b) Find the nth term of the following sequence.

-3 0 5 12 21

Question taken from Edugas examination paper 530003, May 2023

74

Non-Calculator

[2]

(2]



Nth term (Quadratic sequence) Non-Calculator

#3 (b) The diagram shows four patterns made using rectangular tiles.
Pattern 1 Pattern 2 Pattern 3 Pattern 4
Find an expression for the number of rectangular tiles needed for the nth pattern. [2]
Question taken from Edugas examination paper 530003, May 2024
H#4 {c)  Find the nth term of this sequence.

15, 3, 55, 9, 135, 2]

Question taken from Edugas examination paper 530003, November 2020
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Nth term (Quadratic sequence):

Calculator
Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 2
4 2
#5 2
#6 2
Total 12

created with

eduqos‘ Question Bank
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Nth term (Quadratic sequence) Calculator

#1 Find the nth term of the following sequence. [2]
-7, -4, 1, 8, 17, ...
Question taken from Edugas examination paper 530004, June 2019
#2 Find the nth term of the following sequence.

3. 7, 13, 21, 1 43, [2]

Question taken from Edugas examination paper 530004, June 2018
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Nth term (Quadratic sequence) Calculator

#3 (b)  Find the nth term of the following sequence. [2]

7,10, 15, 22, 31,42, ...

Question taken from Edugas examination paper 530004, November 2019

i (b)  Find the nth term of the following sequence. [2]
4, 7, 12, 19, 28, 39, .....
Question taken from Edugas examination paper 530004, November 2018
#5 (b)  Find the nth term of the following sequence. [2]

3, 9, 19, 33, 291,

Question taken from Edugas examination paper 530004, June 2022
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Pencil


Nth term (Quadratic sequence) Calculator

#6 (b)  Find the nth term of the following sequence.

2, 6, 12, 20, 30, .. 2]

Question taken from Edugas examination paper 530004, November 2021
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Sequences (other): Non-Calculator

Question Maximum Mark
Mark Awarded
#1 ]
#2 2
#3 3
#4 3
#5 3
Total 12

created with

eduqos‘ Question Bank
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Sequences (other) Non-Calculator

#] (@) Find the next term of the following Fibonacci-type sequence. 1]
2, 3, 5, 8, 13, 21, 34,
Question taken from Edugas examination paper 530003, November 2022
H#H2 (a) Find the next term of this sequence.
3 9 2i 81
. L 2]
Question taken from Edugas examination paper 530003, November 2020
H3 (@ (i) Find the next term in this sequence. 21
5 - 25 125 - 625
2 = 8 16
(i)  Find the next term in this Fibonacci-style sequence. 1
10 15 25 40 65

Question taken from Edugas examination paper 530003, November 2023
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Sequences (other) Non-Calculator

"4

(@) Write down the next term in the following sequence. [2]

2 4 8 16

a’ 3a’ 5a’ Ta’

(c) (i) The first seven terms of a Fibonacci sequence are given by
1, 1, 2, 3, 5 8, 13,

Find the 11th term of this sequence. M1

Question taken from Edugas examination paper 530003, November 2024

#5

(a) (i) Find the next term of the following Fibonacci-type sequence. [1]

(i) Here are the first 4 terms of a sequence.

V3 1 1 1
J3 3
Find the 6th term of this sequence.
Simplify your answer. [2]

Question taken from Edugas examination paper 530003, May 2023
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Sequences (other): Calculator

Question Maximum Mark
Mark Awarded
#1 ]
#2 2
Total 3

created with

eduqo‘; Question Bank
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Sequences (other) Calculator
#1 (@) Find the next term of the following sequence. [1

0, 7, 26, 63, 124,

Question taken from Edugas examination paper 530004, June 2022

#2 (@) Find the next term of each of the following sequences.
(i 2,9 11, 20, 31, 51, .. [1]
Gy 1, 2, 2, 242, 4, 442, 8, .. [1]

Question taken from Edugas examination paper 530004, November 2021
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Solving Inequalities: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 ]
#2 3
#3 3
#4 3
#5 3
Total 13

created with

eduqos‘ Question Bank
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Solving Inequalities

#1 (b) Adrian is trying to solve 3 — 4x > 11.
He writes the following:
3—4x>11
—4x>8
8
X > —
2
x>—2
Adrian’s method is incorrect. Explain why.
Question taken from Edugas examination paper 530003, November 2023
H2

€ (i) Solve 3x+2>3.

(i)  Represent your answer to part (c)(i) on the number line below.

Non-Calculator

[

(2]

[

Question taken from Edugas examination paper 530003, June 2019
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Solving Inequalities Non-Calculator

#3 ¢ () Solve the inequality 10x—7 < 8. 2]
(i)  Represent your answer to part (c)(i) on the number line below. [1]
L L L L : L L L L :_ \
-4 -3 -2 -1 0 1 2 3 4

Question taken from Edugas examination paper 530003, June 2018

H4 (¢) Representthe inequality —2 < x < 3 on the number line below. [1]
I 1 1 1 1 1 1 1 1 > \
-4 -3 -2 -1 0 1 2 3 4
2x
(d) Solve 544 (2]

Question taken from Edugas examination paper 530003, November 2019
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Solving Inequalities Non-Calculator

#5 The nth term of a sequence is given by 21 +9.
(b) (i) Solve 2n+9<99. [2]
(i)  Write down the number of terms of this sequence that are less than 99. 1]

Number of terms = .o,

Question taken from Edugas examination paper 530003, May 2023
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Solving Inequalities: Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 2
#3 2
#4 5
Total 10

created with

eduqos‘ Question Bank
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Solving Inequalties Calculator

#1 (c) Represent the inequality —2 < x < 3 on the number line below. 11

Question taken from Edugas examination paper 530004, June 2024

H2 (c) Tansy is trying to solve 1 < x + 2 < 5 where x is a whole number.
Here is her work.

l-2<xandx < 5-2
—lI<xandx <3
-l<x <3

xis—1.0,1.2or3.

Ali says,
"You have made an error.”

Is Ali correct?

Yes No
Show clearly how you decide. 1]
(d) Represent the inequality x > -2 on the number line below. [1]
T T T T T T T T T - .r
—4 -3 -2 ~1 0 1 2 3 4

Question taken from Edugas examination paper 530004, June 2022
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Solving Inequalties Calculator

#3 (b) Solve 4x—3>17. 2]

Question taken from Edugas examination paper 530004, November 2022

#H4
(b) (i) Solve n+1l<4n-35. [3]

(i) nmis an integer.

What is the least possible value of n? [1
(d) Represent the inequality =3 < x < 1 on the number line below. [1]
4 -3 -2 -1 0 1 2 3 4 7

Question taken from Edugas examination paper 530004, November 2024
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Inequalities (Graphs): Calculator

Question Maximum Mark
Mark Awarded
H#1 3
Total 3

created with

eduqos‘ Question Bank
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Inequalities (Graphs) Calculator

#1 y

|
E =%
|
w
|
[N ]
|
—
o
)]
w
N

el

S —
|
~

(8]

(@) Complete the following table to show the inequalities that describe the shaded region
above. [3]

Question taken from Eduqgas examination paper 530004, November 2023
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Changing the subject: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
#2 5
#3 3
Total 12

created with

eduqos‘ Question Bank
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Changing the subject Non-Calculator

#1

Rearrange this formula to make « the subject. 4]

a3b

Question taken from Edugas examination paper 530003, May 2022
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Changing the subject Non-Calculator

H2

Rearrange x+y=4/2(xy+w) to make x the subject. [5]

Question taken from Edugas examination paper 530003, June 2018
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Changing the subject Non-Calculator

#3 Rearrange 6(x + 1) = 8x — 5 to make x the subject. [3]

Question taken from Edugas examination paper 530003, June 2019
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Changing the subject: Calculator

Question Maximum Mark
Mark Awarded

#1 1
#2 2
#3 2
#4 2
#5 4
#6 4

Total 15

created with

eduqos‘ Question Bank
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Changing the subject Calculator

#1

(c) Make x the subject of the formula. 1

Question taken from Edugas examination paper 530004, November 2024

#2
(d) Rearrange the following to make ¢ the subject.
Simplify your answer.
9¢? = it [2]
Question taken from Edugas examination paper 530004, November 2019
#3

Make R the subject of the formula P =3/RQ . [2]

Question taken from Edugas examination paper 530004, June 2024
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Changing the subject Calculator

#H4 Make ¢ the subject of the formula. [2]

g=4e-3f

Question taken from Edugas examination paper 530004, November 2023

#5 Rearrange this formula to make ) the subject.

cr:?’(.\‘+“l'5)+2 [4]

Question taken from Edugas examination paper 530004, June 2023
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Changing the subject Calculator

#6

Rearrange each of the following to make 1w the subject of the formula.

G L (1]

w

() 3w+3)-f=g (3]

Question taken from Edugas examination paper 530004, November 2018
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Changing the Subject (when the
subject appears more than once):
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
#2 5
#3 4
Total 13

created with

eduqos‘ Question Bank
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Changing the Subject (when the subject appears more than once) Non-Calculator

#1 Rearrange 4x=3/7v+xy to make y the subject.
Give your answer in its simplest form. [4

Question taken from Edugas examination paper 530003, November 2022

#2 Make ¢ the subject of the following formula. [5]

3e=+/7—de

Question taken from Edugas examination paper 530003, November 2023
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Changing the Subject (when the subject appears more than once) Non-Calculator

#3 Make 1 the subject of this formula. 4]

wy+7
+y=—

Question taken from Edugas examination paper 530003, November 2021
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Simplifying Algebraic
Fractions: Non-Calculator

Question Maximum Mark
Mark Awarded
H1 5
Total 5

created with

eduqos‘ Question Bank
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Simplifying Algebraic Fractions Non-Calculator

#1 i
4x- -1

(b) - Simelity 637 13y 5 -

(]

Question taken from Edugas examination paper 530003, November 2021
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Simplifying Algebraic Fractions:

Calculator
Question Maximum Mark
Mark Awarded
H1 4
Total 4

created with

eduqos‘ Question Bank
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Simplifying Algebraic Fractions Calculator
#1 4x7 =25

Simplify —————
P)"6

x —15x ]

Question taken from Edugas examination paper 530004, June 2024
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Straight-line Graphs: Calculator

Question Maximum Mark
Mark Awarded
H#1 3
Total 3

created with

eduqos‘ Question Bank
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Straight-line Graphs Calculator
H1 (a) A straight line passes through the points (0, 7) and (3, 19).

Find the equation of the straight line.
Give your answer in the form y = mx + ¢. [3]

Question taken from Edugas examination paper 530004, November 2018
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Parallel and Perpendicular
gradients: Non-Calculator

Question Maximum Mark
Mark Awarded

#1 1
#2 2
#3 3
#4 4
#5 6
#6 7

Total 23

created with

eduqo‘s' Question Bank

11



Parallel and Perpendicular gradients Non-Calculator

#1 A line L has equation y=12—-4x.

Write down the equation of a different line that is parallel to L. [1]

Question taken from Edugas examination paper 530003, Novemlber 2020

#2 (i) Circle the equation that represents a line parallel to y = 3x — 1. 1

— . = =3y 3_, X_

y=3-x Jy=x-1 y=3x+2 J_—.\ 3=
(b) Circle the equation where v is directly proportional to x. [1
5
Y=< x+y=1 = xy p=3x? V= 4x
Question taken from Edugas examination paper 530003, Novemlber 2021

#3 (@) Show that the lines

Jy—12x=9 and 2y=8x—13

are parallel to each other. [3]

Question taken from Eduqgas examination paper 530003, November 2023
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Parallel and Perpendicular gradients Non-Calculator

#4 (@) Circle the equation of a line parallel to the line y =4x+35. 1]
_1-=:—lx+5 y=4x-5 y=—4x+5 ]':lx—ﬁ dpy=x+5
4 A . J 4 »
(b) The gradient of the line which passes through the points (a. 3) and (2a, 9) is %

Find the value of «. [3]

Question taken from Edugas examination paper 530003, May 2023
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Parallel and Perpendicular gradients

#5

Non-Calculator

The diagram shows the points P(—5,16) and Q(5,—4), joined by a straight line.

P(-5,16)

Q(5-4)

Diagram not drawn to scale

M is the midpoint of PQ.

By finding the gradient of PQ and the coordinates of M, show that the equation of the
perpendicular bisector of PQis 2y = x + 12.

You must show all your working.

[6]

Question taken from Edugas examination paper 530003, November 2021
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Parallel and Perpendicular gradients

#H6

10

(o]

(6)]

w

N

The diagram shows the graph of a straight line, AB.

(a) Find the equation of this line.
Give your answer in the form v = mx + ¢.

115

Non-Calculator

(3]



Parallel and Perpendicular gradients Non-Calculator

(b)  Find the equation of the perpendicular bisector of the line AB. [4]

Question taken from Edugas examination paper 530003, Novemlber 2019
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Parallel and Perpendicular
gradients: Calculator

Question Maximum Mark
Mark Awarded
#1 2
H#2 3
#3 5
#4 6
Total 16

created with

eduqos‘ Question Bank
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Parallel and Perpendicular gradients Calculator

#1 (b) Which two of the following equations represent a straight line that is parallel to
y=8x-3?
Circle your answers. [2]
y==3x+3 y=8x+3 yp==-8x+3
y=-8x-8 8&x+y+3=0 y—8x-8=0
Question taken from Edugas examination paper 530004, November 2018
H#2 Aline, L, passes through the point (-1, 5) and is perpendicular to y = lx +5.
Find the equation of the line L. -
Give your answer in the form ax+by+¢=0. [3]

Question taken from Edugas examination paper 530004, June 2024

118



Parallel and Perpendicular gradients Calculator

#3
(@) Find the equation of the line parallel to 4x = 5 —y which passes through the point (1, —1).

Give your answer in the form y = mx + c. [3]

-

(b) Find the equation of the line perpendicularto y=1--
point (0, 7).

which passes through the

"Jl|

[2]

Question taken from Edugas examination paper 530004, June 2022
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Parallel and Perpendicular gradients Calculator

H#4 (b) The line AB is shown on the diagram.

A (-3,10)

B (1,-6)

Diagram not drawn to scale

Show that the equation of the perpendicular bisector of the line ABis 4y =x+9 . [6]

Question taken from Edugas examination paper 530004, November 2023
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Simultaneous Equations
(Graphically): Non-Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 2
#3 2
Total 5

created with

eduqos‘ Question Bank
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Simultaneous Equations (Graphically) Non-Calculator

#1

(@) The diagram shows the graphs of y = 3x— 1 and y = 4 — 3x.

}1
'y
Ty =4-3x y=3x-1
7
6
J
5
3
2
1
J -
2 -1 0 1 2 3 4
|
A
(i) Use the graphs to write down an approximate solution of the equation
3x—1=4-3x. [1]
x =

Question taken from Edugas examination paper 530003, November 2021
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Simultaneous Equations (Graphically) Non-Calculator

H2 (@)

}T
A
o
A
4
Vi
i
Jy=3x=2 Y/
'I'
Wl
2 rd
ot l’l'
’I,
"'l
’/
'I
i
’f
2
r//
'I
'l
'I
’f
pd
p
14—~
l’,,
I,‘,
pd
yd
P
1’
—= =\
-3 -2 -1/ 0 1 2 3
J,"
pd
pd
1/
i -1
pd
pd
4
P y+2x=3
P
pd
pd
: -2
Use the diagram to solve the following simultaneous equations.
3y—3x=2
y+2x=3
Give your answers correct to 1 decimal place. [2]
I .}} e

Question taken from Edugas examination paper 530003, May 2023
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Simultaneous Equations (Graphically) Non-Calculator

H#3 (@

=

Use the diagram to solve the simultaneous equations
y—-x=3
x+2y=1

Give your answers corect to 1 decimal place. [2]

Question taken from Edugas examination paper 530003, November 2018
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Simultaneous Equations (algebraic):
Non-Calculator

Question Maximum Mark

Mark Awarded
#1 2
Total 2

created with

eduqos‘ Question Bank
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Simultaneous Equations (algebraic) Non-Calculator

Solve the following simultaneous equations. 2]
2x+y =28

x—y=1

Question taken from Edugas examination paper 530003, November 2019
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Simultaneous Equations (algebraic):

Calculator
Question Maximum Mark
Mark Awarded
#1 3
#H2 3
Total 6

created with

equOS‘ Question Bank
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Simultaneous Equations (algebraic) Calculator

#1 (d) Solve the following simultaneous equations. [3]
TE=3y=120
x+y=3

You must show all your working.

Question taken from Edugas examination paper 530004, November 2023
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Simultaneous Equations (algebraic) Calculator

H2
(c) Solve the following simultaneous equations. Use an algebraic (not graphical) method.
5x—2y=16
r—=p=2>3
You must show all your working. [3]

Question taken from Edugas examination paper 530004, November 2022
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Simultaneous Equations
(forming and solving):
Non-Calculator

Question Maximum Mark

Mark Awarded
#1 5
Total 5

created with

eduqos‘ Question Bank
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Simultaneous Equations (forming and solving) Non-Calculator

#1 (b) A theme park sells entrance tickets.

2 adult tickets and 3 child tickets would cost a total of £72.
3 adult tickets and 1 child ticket would cost a total of £66.

A family ticket costs £45 and allows entry for 2 adults and 2 children.

How much cheaper is it to buy a family ticket than it would be to buy 2 adult and 2 child
tickets? [3]

ltis€ ... . cheapertobuyafamily ticket.

Question taken from Edugas examination paper 530003, November 2018
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Simultaneous Equations
(forming and solving): Calculator

Question Maximum Mark

Mark Awarded
#1 5
#H2 6
Total 1

created with

eduqo‘s' Question Bank
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Simultaneous Equations (forming and solving) Calculator

#1

7 cartons of apple juice and 2 cartons of grapefruit juice cost £6.15 altogether. i
5 cartons of apple juice and 8 cartons of grapefruit juice cost £9.19 altogether.

Use an algebraic method to calculate the total cost of 2 cartons of apple juice and
5 cartons of grapefruit juice.

[>]

Total cost of 2 cartons of apple juice and 5 cartons of grapefruit juiceis £ ...

Question taken from Edugas examination paper 530004, June 2019
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Simultaneous Equations (forming and solving) Calculator

#2 Alpha Bathrooms sells only one size of shower curtain and one size of rail. —geoene————

Sunita is buying shower curtains and rails for her guest house.
She needs more shower curtains than rails.

6 shower curtains and 3 rails would cost her £24.60.
5 shower curtains and 2 rails would cost her £18.60.

Calculate how much change Sunita would get from £40 when buying
7 shower curtains and 5 rails.
You must use an algebraic method. [6]
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Simultaneous Equations (forming and solving) Calculator

Sunita’s change from £40 would be ...

Question taken from Edugas examination paper 530004, June 2018
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Simultaneous Equations
(one quadratic and one linear):

Calculator
Question Maximum Mark
Mark Awarded
#1 6
#2 6
#3 7
Total 19

created with

eduqos‘ Question Bank
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Simultaneous Equations (one quuadratic and one linear) Calculator

#1

Solve the following simultaneous equations.

x>+ dw— 7
o+ 5

o L2

p
¥

Use an algebraic method and give your answers correct to 2 decimal places. [6]

Question taken from Edugas examination paper 530004, November 2019
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Simultaneous Equations (one quuadratic and one linear) Calculator

H2

Solve the following simultaneous equations.

y=4x?+5x-7
y=3x+2

Use an algebraic method and give your answers correct to 2 decimal places. [6]

Question taken from Edugas examination paper 530004, November 2018
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Simultaneous Equations (one quuadratic and one linear) Calculator

#3 Find the coordinates of the points of intersection of the curve 3x* +2y° =12 and

the line y=x-3.
Give your solutions correct to 1 decimal place.

You must show all your working. [7]

Question taken from Edugas examination paper 530004, June 2024
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Quadratic Graphs: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
H2 3
#3 4
H4 5
#5 7
Total 21

created with

equOS‘ Question Bank
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Quadratic Graphs Non-Calculator

#1
(b) The diagram shows the curve y = 5= 4x — x2,

.1.

I
5-

] - X
-5 1
Calculate the coordinates of the turning point of the curve. [2]
( . )

Question taken from Edugas examination paper 530003, November 2023
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Quadratic Graphs Non-Calculator

#2 ;
(@) g
A
)
-1 0 4
-8
The diagram shows a sketch graph of a quadratic function.
Find the equation of this curve. [3]

Question taken from Edugas examination paper 530003, November 2019
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Quadratic Graphs Non-Calculator

H#H3 (b) The diagram shows the curve y= x2+2x-8.
.1.
I
8_
4-
T T 1 T - \
-5 1 3 = 5
(i) Write down the y-intercept of the curve. [1]
(ii) Find the coordinates of the turning point of the curve. [2]
( S )
(i) Use the diagram to solve x> +2x—8=0. [1]

Question taken from Edugas examination paper 530003, May 2023
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Quadratic Graphs Non-Calculator

#4 (@) A curve has equation y=4—(x—3).
Circle the correct description of the point (3, 4) on this curve. M
y-intercept maximum point minimum point root X-intercept

(b) The diagram shows a sketch of the curve y=(x—-35)"+a

Diagram not
drawn to scale

(5,-16)

The minimum point of the curve is (5, —16).

Find the x-coordinates of the points where the curve cuts the x-axis.
You must show all your working. 4]

Question taken from Edugas examination paper 530003, November 2022
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Quadratic Graphs

#5

The table shows some of the values of y = Phx—-lor-2 €x< 1.

Non-Calculator

X

-2

-4

-05

0

p=xlt+x—1

-1

-1-25

(@ Complete the table above.

(b) On the graph paper below, draw the graph of y = x>+ x— 1 for-2 < x < 1.

w

[2]

[2]

o

(c) State the equation of the line of symmetry of the curve y = x> + x — 1.

(d) Use your graph to solve x2 + x -1 = 0.

-3

Question taken from Edugas examination paper 530003, June 2019
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Quadratic Graphs: Calculator

Question Maximum Mark
Mark Awarded
#1 7
#2 6
#3 3
Total 16

created with

eduqos‘ Question Bank
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Quadratic Graphs

#1

Calculator
The table shows some of the values of vy = x?=2x-3for-2<x<4.
% ~2 -1 0 1 2 4
pE b I3 5 0 -3 -3 5
(a) Complete the table above. [1]
(b) On the graph paper below, draw the graph of y = x?=2x-3for -2< x<4. [2]
6
2
> X
=2 -1 0 1 2 3
-2
-4
-6

(©

Write down the roots of x> —2x—3=0.
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Quadratic Graphs Calculator

(d) Use your graph to solve the simultaneous equations

y=xt—In—13,
§=1. (3]

Question taken from Edugas examination paper 530004, November 2021

#2 A sketch of a graph representing the equation y = 3 + 2.x — x” is shown below.

(a) Find the y-coordinate when x = 0. [1]

(b) Find the y-coordinate when x = =3. [1]
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Quadratic Graphs Calculator

(c) Give the coordinates of the point where the sketch shows a gradient of zero. [1]
(T )
(d) Find the coordinates of all points for which 3 + 2x — x2 = 0. [2]

(e) Does the point with coordinates (8-2, —47-84) lieon y = 3 + 2x — x??

Yes No

You must show all your working to support your answer. 1]

Question taken from Eduqgas examination paper 530004, November 2018
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Quadratic Graphs Calculator

#3 The graph shows part of a quadratic curve.
N
)
\
\
2
\
1 A\
\
=\
0 1 2 3 &
\
1
\
N
-2 3 -
-3
(a) Use the graph to write down the minimum value of . 1
(b) The curve cuts the x-axis at (1-4, 0) and (a, 0).
Calculate the value of a. 2]

Question taken from Eduqgas examination paper 530004, November 2020
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Velocity-Time Graphs (linear):
Non-Calculator

Question Maximum Mark
Mark Awarded
H1 4
Total 4

created with

eduqos‘ Question Bank
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Velocity-Time Graphs (linear) Non-Calculator

#1

The diagram shows the velocity-time graph for the journey of a local train between Grangebrook
station and Eastown station.

A
k
Ji \
A
. /
Velocity
(metres / \
per /
second)
I N
Fi \
I
J \
ri N
-
0 1 2 3 4 5 6 7

Time (minutes)

The train leaves Grangebrook station. It increases its speed for 1 minute until it reaches a
speed of & metres per second.

It continues at this speed for 3-5 minutes and then slows down until it stops, 2 minutes later, at
Eastown station.

(@) Write down what the gradient of the graph represents. [1]

(b) The distance between Grangebrook station and Eastown station is 2400 metres.

Find the value of k. [3]

k= e metres per second

Question taken from Edugas examination paper 530003, November 2021
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Velocity-Time Graphs (non-linear):

Calculator
Question Maximum Mark
Mark Awarded
#1 6
#H2 9
Total 15

created with

eduqos‘ Question Bank
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Velocity-Time Graphs (non-linear) Calculator

#1

The graph shows the velocity of a car during the first hour of a journey.

Velocity (km/h)

1
50

40

-
!

N

30 \

20

10

—

0 -
0 20 40 60

Time, ¢ (minutes)

(@) At =4, find the velocity of the car in km/min. [1]
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Velocity-Time Graphs (non-linear) Calculator

(b) Calculate the acceleration of the car when 7 = 17.
Give your answer in km/minZ. [3]

(¢) Calculate the average acceleration of the car between 1 = 40 and 7 = 50.
Give your answer in km/h?2. [2]

Question taken from Edugas examination paper 530004, November 2018
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Velocity-Time Graphs (non-linear) Calculator

#2

The velocity-time graph below shows the first 60 seconds of a car’s journey.

Velocity, v m/s

A
125

10

4

75 .

PP

AN
b

25 y,

N\

0 10 20 30 40 50 60

Time, f seconds

(a) After how many seconds was the velocity of the car 9 km/h? [4]

After ..o, seconds
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Velocity-Time Graphs (non-linear) Calculator

(b) Harriet argues that the acceleration at 7 = 22 represents the typical acceleration of the car
during the first 32 seconds of this period.

Explain why Harriet’'s argument is correct. [1]

(c) Over the same 60 seconds, the velocity, vm/s, at time,  seconds, of another car is given

by the following equation.
12
v=T+ 1000

Find two times for which the difference in the two cars’ velocities was 2-5m/s.
Give these times correct to the nearest second.
You must show all your working. [4]

Question taken from Edugas examination paper 530004, November 2019
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Rate of Change Graphs:
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
#2 7
Total 1

created with

eduqos‘ Question Bank
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Rate of Change Graphs Non-Calculator

#1 The diagram shows Zac’s height from 8 to 18 years of age.

A

180

175

170 =

165

160

, 155
Height /

em) 450

N,

e

145

140

135

130

125

120

Y

8 9 10 M 12 13 14 15 16 17 18
Age (years)
(@) Find Zac's rate of growth on his 17th birthday. 1]

i..CM per year

(b) What is Zac's average rate of growth per year between his 10th and 15th birthdays?
You must show all your working. [3]

ii..CM per year

Question taken from Edugas examination paper 530004, November 2021
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Rate of Change Graphs Non-Calculator

#2 The graph shows the depth of water in a container over a period of 7 minutes.

Depth of water (cm)

A
70

60

40

30

0 = -
0 1 2 3 4 5 6 7 8
Time, 7 (minutes)

(@) Calculate an estimate of the rate at which the water level is changing at 7 = 6.
Simplify your answer as far as possible. [3]

(b) Calculate the average rate at which the water level is changing between =1 and r = 3.

(2]
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Rate of Change Graphs Non-Calculator

(c) Fromtime 1 =7 minutes, the rest of the water flows out of the container until it is empty.
During this time the depth of water decreases at a constant rate of %cm per second.

Complete the graph. [2]

Question taken from Edugas examination paper 530003, November 2024
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Trapezium Rule: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 3
#2 5
#3 8
Total 16

created with

eduqos‘ Question Bank
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Trapezium Rule Non-Calculator

#1 An engineer collects data about the velocity of a vehicle to check its performance.

The engineer draws a graph to show the velocity of the vehicle, in metres per second, 7 seconds
after it begins to move. Her graph is shown below.

Velocity
(m/s)

A
20
15

//
fJ, \\\
Wil \\
10 / X
\\
/ N
N
5 \
N\
*
0 P
0 10 20 30 40 50 60
Time (/, seconds)
(a) The engineer then

e draws a tangent to the curve at the point where 1 =40

* finds the gradient of the tangent.
What information has she estimated by carrying out this process? [1]
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Trapezium Rule Non-Calculator

(b) She estimates the distance travelled by the vehicle by summing the areas of rectangles.

Her rectangles are shown on the graph and her answer is 740 metres.

Velocity
(m/s)

[}
20

15

¥l

Y

0 10 20 30 40 50 60

Time (7, seconds)

(i) Explain why her method does not give a very good estimate of the distance travelled.

[1]

(i) Suggest a change that she could make to her method to improve her answer. [1]

Question taken from Eduqgas examination paper 530003, June 2018
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Trapezium Rule Non-Calculator

#2 y
f
20
15 \ /
\\ /’
N )i
10
N 7
N A
N
5 M Vi
N 4
0 -
0 2 4 6 8

The diagram shows the graphof y=(x—4)>+1 for 0 < x < 8.

(a) Using four vertical strips of equal width, estimate the area of the shaded region. [4]

(b) s your answer to part (a) an underestimate or an overestimate?

Underestimate Overestimate

Explain how you decide. [1]

Question taken from Edugas examination paper 530003, November 2019
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Trapezium Rule Non-Calculator
#3 The velocity, v m/s of a particle, f seconds after it begins to move is given by
v=10—1* for 0< 1< 10.
(@) The diagram shows the graph of the velocity of this particle.
Velocity,

v (m/s)
)

30

0 \ -
-2 0 2 4 6 8 10 12

Time,

{ (seconds)

Find an estimate for the acceleration of the particle at r = 6. [3]
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Trapezium Rule Non-Calculator

Velocity,
(b) v (m/s)

|

-2 0 2 4 6 8 10 12
Time,
f (seconds)

(iy Use five vertical strips of equal width to calculate an estimate of the area of the
shaded region. [4]

(i)  What does this area represent? 1

Question taken from Eduqgas examination paper 530003, November 2020
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Trapezium Rule: Calculator

Question Maximum Mark
Mark Awarded
H#1 7
Total 7

created with

eduqos‘ Question Bank
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Trapezium Rule Calculator

H1 The diagram shows the velocity, v metres per second, of a particle r seconds after it passes a
fixed point.

v metres per second
A

40

35 V.

yi

30 f \

-

—

——

20

—

———

T

M

10 \

-

|

4]

.

0 L
0 1 2 3 4 5 6 ! seconds

(@) Calculate an estimate of the acceleration of the particle when 1 = 3-5 seconds. [3]
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Trapezium Rule Calculator

(b) Use five vertical strips of equal width to estimate the distance travelled by the particle in
the first 5 seconds after it passes the fixed point. 4]

Question taken from Edugas examination paper 530004, November 2022
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Kinematics: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 3
#2 3
Total 6

created with

eduqo‘s' Question Bank
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Kinematics

#1

Non-Calculator

A hummingbird flies at a speed of v metres per second for 1 seconds after it has finished feeding
from a flower.

The diagram shows the speed of the hummingbird for 5 < 1 < 15.

ym/is i

AN—, .

5 15 "~ { seconds

Diagram not drawn to scale

Wheni=5,v=6.
The average acceleration of the hummingbird for 5 < r < 15 is 0-5m/s2.

Calculate the speed of the hummingbird when 1 = 15.
You must show all your working.

[3]

Question taken from Edugas examination paper 530003, May 2022
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Kinematics Non-Calculator

#2

Sofia’s dog is running through a field.
Its speed at 1 seconds is 1w metres per second.

The diagram below shows the speed of the dog for part of its run.

w (m/s) ¢

5 10 £(s)
Diagram not drawn to scale

When t =5, w=12.
The average deceleration of the dog between 5 and 10 seconds is 1-5 m/s?.

Calculate the speed of Sofia’s dog when r = 10.
You must show all your working. [3]

Speedwheni=10is ... ... m/s

Question taken from Edugas examination paper 530003, November 2023
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Reciprocal Graphs: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 6
Total 7

created with

eduqo‘s' Question Bank
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Reciprocal Graphs Non-Calculator
#1 (b)  Yasmin wants to draw the graph of y = f(x) and the graph of y = —f(x)
1

when f(x)= =

Yasmin draws both of her graphs on this diagram.

=)

Make one criticism of Yasmin’s diagram. [1]

Question taken from Edugas examination paper 530003, November 2018
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Reciprocal Graphs

#2

Non-Calculator

@ () =1

Explain why neither x nor y can be zero. 1]

(i)  On the axes below, sketch the graph of y=%

[2]

0
(i) Complete this sentence about the graph you have drawn. [1]
The graph shows 'yis_ .. ...........proportionalto.x'

(b) The variables J" and p are connected by the equation 12= 5.
p
Find the value of "when p = 0-1. [2]

Question taken from Edugas examination paper 530003, November 2020
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Exponential Graphs: Non-Calculator

Question Maximum Mark
Mark Awarded
H#1 2
Total 2

created with

eduqos‘ Question Bank
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Exponential Graphs Non-Calculator

#1 (b)

o

S~

W

¢

hN

h N

B X

The diagram shows the graph of the curve y = k.

Find the value of the positive integer k. 2]

Question taken from Edugas examination paper 530003, November 2019
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Trigonometric Graphs: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 3
#2 4
#3 4
Total 11

created with

eduqos‘ Question Bank
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Trigonometric Graphs Non-Calculator

#1 On the axes below, sketch the graph of y = sinx for 0° < x < 540°, [2]
¥
A
- 4 - } ; } - X
0 90° 180° 270° 360° 450° 540°

(b)) Write down the number of solutions of the equation sinx = 0-25 for 0° < x < 540°. [1]

Question taken from Edugas examination paper 530003, November 2018
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Trigonometric Graphs Non-Calculator

#2 (a) On the axes below, sketch the graph of y = tanx for 0° < x < 360°. [2]
.l.
A
O T T T T = X
90° 180° 270° 360°
fb)  Find all solutions of the equation tanx = 1 for 0° <€ x < 360°. [2]

Question taken from Edugas examination paper 530003, June 2018
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Trigonometric Graphs

Non-Calculator

#H3
(a) (i) On the axes below, sketch the graph of y = cos x for—180° < x < 180°. [2]
y
T T T Tl X
—180° —90° i3 90° 180°

(i) Solve cos .‘r:% for—180° < x < 180°

Question taken from Edugas examination paper 530003, May 2022
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Trigonometric Graphs: Calculator

Question Maximum Mark
Mark Awarded
#1 3
#2 4
#3 4
Total N

created with

eduqos‘ Question Bank
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Trigonometric Graphs Calculator

#1 (a) Using the axes below, sketch a graph of y = sin x for values of x from 0° to 360°. 1]
Y
A
1_

0 T T T T X
90° 180° 270° 360°

—14

(b) Find all the solutions of the following equation in the range 0° to 360°. [2]

Ssinx =2

Question taken from Edugas examination paper 530004, June 2019
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Trigonometric Graphs Calculator

#2

The diagram shows a sketch of y = cos.x for the values of x from 0° to 360°.

0 T —=\
180° 360°
_1 i
(@) Solve the equation cosx = —0-731 for all values of x from 0° to 360°. [2]
(b) Draw a sketch of y = cosx — 1 for the values of x from 0° to 360°.
You must indicate any important values on the axes. [2]
¥
A
0 -\

Question taken from Edugas examination paper 530004, November 2024
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Trigonometric Graphs Calculator

#3 (a) On the axes below, sketch the graph of y = tan x° where 0° < x < 360°, [2]
T
A
: T T T
0 90° 180° 2707 360°
(b) Solve the equation tan x = 0-8391 in the range 0° < x < 360°. [2]

Question taken from Eduqgas examination paper 530004, November 2020
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Translation of Graphs

Question Ma;;i;rr\;m
#1 1
H2 2
#3 2
H4 4
Total 9

created with

: Non-Calculator

Mark
Awarded

eduqo‘s' Question Bank
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Translation of Graphs Non-Calculator
#1 (a) Janesh wants to draw the graph of y = f(x) and the graph of y = —f(x).
Janesh says,

‘To draw y = —f(x) I must reflect the graph of y = f(x) in the y-axis
because the y-coordinates all change sign.

Is Janesh correct?

Yes No

Explain how you decide. [1]

Question taken from Edugas examination paper 530003, November 2018

#2 () The diagram shows a sketch of the graph of y = /i(x).
"
(-6, 0-5)
9 ™
=2,-1)
On the same diagram, sketch the graph of y = —/i(x).
Write down the coordinates of the maximum and minimum points of y = —/i(x). [2]

Maximum ( )

Minimum ( ¢ oo )

Question taken from Edugas examination paper 530003, November 2021
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Translation of Graphs Non-Calculator

#3 (b) The diagram shows a sketch of the graph of y = /(x).
The point A has coordinates (-2, —3) and the point B has coordinates (2, 1).

On the same diagram, sketch the graph of y = /i(x) + 4.

You must indicate the coordinates of the new positions of the points A and B. [2]
},‘
A
B2, 1)

A(=2, =3)

Question taken from Edugas examination paper 530003, June 2018

#4 (b) The diagram shows a sketch of the graph of y = f{(x).
The point A has coordinates (—2,0) and the point B has coordinates (0,3).

B(0,3)

A(=20) O
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Translation of Graphs Non-Calculator

(i) Sketch the graph of y = f(x) — 1 on the axes below.
You must indicate the coordinates of the new positions of the points Aand B. [2]

(i) Sketch the graph of y» = f(x — 3) on the axes below.
You must indicate the coordinates of the new positions of the points A and B.  [2]

Question taken from Edugas examination paper 530003, May 2022
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Translation of Graphs: Calculator

Question Maximum Mark
Mark Awarded
#1 4
H2 5
Total 9

created with

equOS‘ Question Bank
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Translation of Graphs Calculator

#1 (@) The diagram shows a sketch of the graph of v = f(x).

The point A has coordinates (-3, 0), the point B has coordinates (-1, 1).

¥
A

B(-1,1)

A (-3,0) 0

(i) Sketch the graph of v= f(—x) on the axes below.
You must indicate the coordinates of the new positions of the points A and B. [2]
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Translation of Graphs Calculator

(i) Sketch the graph of y= f(x)+2 on the axes below.
You must indicate the coordinates of the new positions of the points A and B. [2]

Question taken from Edugas examination paper 530004, November 2022
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Translation of Graphs Calculator

#2 (a) The diagram shows a sketch of y = f(x).
On the same diagram, sketch the curve v = —f(x).
Mark clearly the coordinates of any point where this curve crosses an axis. [2]
./v
4
3 B X

AN

(b) The diagram shows a sketch of y = g(x + 2).

On the same diagram, sketch the curve y = g(x — ).
Mark clearly the coordinates of the points where this curve crosses the x-axis. [3]

}!
A

Y
w

Question taken from Edugas examination paper 530004, June 2019
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ldentities: Calculator

Question Maximum Mark
Mark Awarded
H#1 3
Total 3

created with

eduqos‘ Question Bank
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Identities Calculator

#1 (3) Show that 2x(7x—8y)—3y(x—5v)=14x" —19xy + 1517 2]

(b) In part (@) the identity symbol (=) has been used.
Explain why this has been used and not an equal sign. 1

Question taken from Edugas examination paper 530004, June 2024
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Algebraic Proof: Non-Calculator

Question Maximum Mark
Mark Awarded
H#1 2
Total 2

created with

eduqos‘ Question Bank
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Algebraic Proof Non-Calculator

#1 (@) The nth term of a sequence is given by the expression n> +3n+2.
Prove that every term of the sequence is an even number.
Show all your working. [2]

Question taken from Edugas examination paper 530003, May 2024
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Algebraic proof: Calculator

Question Maximum Mark
Mark Awarded
H#1 3
Total 3

created with

eduqos‘ Question Bank
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Algebraic Proof Calculator
H1 (c) The numbers 4, 6, and 8 are three consecutive even integers.

Complete the following proof to show that the sum of any three consecutive even integers
is a multiple of 6. [3]

Proof:

Every even number is a multiple of 2.

Let the smallest of the three even numbers be 2n, where n is an integer.

The second of the three even numbers mustbe .
and the third of the three even numbers mustbe

T O O N e

Question taken from Edugas examination paper 530004, November 2021
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Trial and Improvement / Iteration:

Calculator
Question Maximum Mark
Mark Awarded
#1 4
#H2 4
#3 2
H4 4
#5 5
#6 4
Total 23

created with

eduqos‘ Question Bank
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Trial and Improvement / Iteration Calculator

#1 A solution to the equation 2x° —5x—23 =0 lies between 2 and 3.
Use the method of trial and improvement to find the solution correct to 1 decimal place. 4]

Question taken from Edugas examination paper 530004, June 2024
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Trial and Improvement / Iteration Calculator

#2 The equation x* +x =40 has a solution between 3 and 4.

Use trial and improvement to find this solution correct to 1 decimal place. 4

Question taken from Edugas examination paper 530004, November 2021
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Trial and Improvement / Iteration Calculator
#3 The equation 2x° —3x? —2 =0 has only one positive solution.

Akriti says,

The positive solution lies between 1-81 and 1-82.

Is Akriti correct?

Yes No

Show calculations and explain your decision. [2]

Question taken from Edugas examination paper 530004, November 2023
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Trial and Improvement / Iteration Calculator

"4

The equation 2x° +x* —12=0 has a solution between 1 and 2.

Use trial and improvement to find this solution correct to 1 decimal place. 4]

Question taken from Edugas examination paper 530004, November 2022
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Trial and Improvement / Iteration Calculator

#5 (@) The first 5 terms of a sequence are shown below.
5 8 11 14 17
Complete the term-to-term rule for this sequence. 1]
=5
o) =1y ey 2 1
. 3 - L 2x+3
(b) (i) Showthat x”—2x—5=0 can be rearranged as ¥ = e [1]
2: 5
(i) Use the iterative formula x,_, = Y’;Jr with X, =2

1
to find a solution of x> —2x—5=0 correct to 1 decimal place.
Write down all your values of X,+1. [3]

Question taken from Edugas examination paper 530004, June 2023
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Trial and Improvement / Iteration Calculator

#6 (b) A solution to the equation 2x + 11x?% + 16x = 65 lies between 1-6 and 17.
Use the method of trial and improvement to find the solution correct to two decimal
places. 4]

Question taken from Edugas examination paper 530004, November 2024
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Composite / Inverse Functions:
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
H#2 4
#3 6
#4 7
#5 7
#6 7
#7 7
#8 8
Total 50

created with

eduqos‘ Question Bank
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Composite / Inverse Functions Non-Calculator

#1

gx)=7

h(x)=x?
(@ Find hg(%) 2]
(b) Solve h'(x)=-2. [2]

Question taken from Edugas examination paper 530003, May 2022
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Composite / Inverse Functions Non-Calculator

#2 (a) The functions f(x) and g(x) are defined, for x = 0, by
fe) =,
ook
g(x) = *3 0
(i) Find the value of gf(8). [2]
(i)  Find an expression for g '(x). [2]
Question taken from Edugas examination paper 530003, June 2018
H3 . " y .
(a) The functions f(x) and g(x) are defined by
f(x) = sin x°,
g(x)=x-90.
Find the value of fg (120). [2]
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Composite / Inverse Functions Non-Calculator
(¢) The function k(x) is defined by
k(x) = x3-23.

Solve k~'(x)=5. [4]

Question taken from Edugas examination paper 530003, November 2021
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Composite / Inverse Functions Non-Calculator
4 (@ hix)= 2+ 3

ow that /i " (x) has no solutions for x < J.
Show that # (x) h lutions f 3 [3]

b) f(x)=x>+5.
glx)=x—4.

Show that fg(x) — gf(x) = 20 — 8x.
You must show all your working. [4]

Question taken from Edugas examination paper 530003, November 2023

212



Composite / Inverse Functions Non-Calculator

#5 The functions g(x) and /(x) are defined for all real x by
g(v) =4-3x,
h(x) = x* +5.
(a Solveg'(x)=x+2. [4]
(b) Find and simplify an expression for gg(x). [2]
(c) Explain why gh(-1) = gh(l). [1]

Question taken from Edugas examination paper 530003, November 2018
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Composite / Inverse Functions

Non-Calculator
HO

The functions f(x) and g(x) are defined for x > 0 by

8
FEy=o
gx)=x+35.
(a) Find and simplify an expression for ff(x). [2]
(b) Using your answer to part (a), or otherwise, explain the relationship between f(x)
and /(). [1]
(¢) Solve g 'f(x)= 11 [4]

Question taken from Edugas examination paper 530003, June 2019
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Composite / Inverse Functions Non-Calculator

#7 @ f(x)=+x—1for x > L

Show that f_l(w\‘) <1 has no solutions. [3]

(b) g(x)=5"
B5)= %43

Solve gh(x)= % : [4]

Question taken from Edugas examination paper 530003, Novemlber 2020
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Composite / Inverse Functions

#8 The function fis defined, for x #1, by f(x)= % i

(a) (i) Explain why x # 1 for this function.

(i) Showthat /' (x)= %—o—b , Wwhere a and b are integers.

(b) The functions g and /1 are defined for all real x by

g(x)=x+1,
h(x)=9x" .

Solve hg(x)= f(x).

Question taken from Edugas examination paper 530003, November 2019
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Composite / Inverse Functions:

Calculator
Question Maximum Mark
Mark Awarded
#1 4
#H2 6
Total 10

created with

eduqos‘ Question Bank
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Composite / Inverse Functions Calculator
#1 @ [x)=x°

Find /' (x). [1]

B  g(x)=(5x-1)

[=]

Expand and simplify £(x) . (3]

Question taken from Edugas examination paper 530004, June 2023
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Composite / Inverse Functions Calculator

#2 g(x)=2x?
_x+1
hi(x)= 1

(@) Show algebraically that the x-coordinates of the points of intersection of

» the curve with equation y=g(x), and
+ the line with equation y=7""(x),

are solutions of the equation [3]

2xt —4x+1=0.

(b) Use an algebraic method to find the x-coordinates of the points of intersection of

» thecurve y=g(x),and
« theline y=h"(x).

Give your answers correct to 2 decimal places.
You must show all your working. [3]

Question taken from Edugas examination paper 530004, November 2022
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Equation of a circle/
Tangent to a circle: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
#2 7
#3 3
#4 3
Total 17

created with

eduqos‘ Question Bank
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Equation of a circle / Tangent to a circle Non-Calculator

#1

In this question, all lengths are in centimetres.
A circle has equation x> + = 49.

Points A, B and C all lie on this circle.
Their co-ordinates are A (¢, 0), B (b, 0) and C (0, ¢), where ¢ <0, b >0 and ¢ > 0.

(a) Find the length of the line AB. [2]

AB = e, cm

(b)  The tangent to the circle at A and the tangent to the circle at C meet at the point T.

Find the coordinates of T. [2]

Question taken from Edugas examination paper 530003, November 2019
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Equation of a circle / Tangent to a circle Non-Calculator

H2 y

P (3, p)

O Q R

Diagram not drawn to scale

The diagram shows an arc of a circle with centre O and equation x> + yz = 50.
P (5, p) lies on the circle.

The arc meets the x-axis at Q.

The tangent to the circle at P meets the x-axis at R.

(&) Find the value of p, the y-coordinate of P. 1]

(b) Show that the equation of the tangent to the circle at P is y = mx + 10, where m is a
constant. 4]

(¢) Find the exact length of QR. [2]

Question taken from Edugas examination paper 530003, June 2019
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Equation of a circle / Tangent to a circle Non-Calculator

#3

In this question all dimensions are in centimetres.
The diagram shows a sketch of two circles, both with centre O.

Diagram not drawn to scale

The equation of the inner circle is x> + 1> = 4.

The equation of the outer circle is x> + 1> = 144.

The points A and B lie on the inner circle and outer circle respectively.
OAB is a straight line.

(@) Find the length of the line AB.
You must show all your working. [2]

(b)  Write down the equation of the tangent to the outer circle at the point B. [1]

Question taken from Edugas examination paper 530003, November 2018
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Equation of a circle / Tangent to a circle Non-Calculator
H4 A circle has equation x? + 1> = 400.

(@) Write down the length of the radius. 1]

(b) The points A(12, —16) and B lie on the circle.
AB is a diameter of the circle.

Find the coordinates of B. [2]

Question taken from Edugas examination paper 530003, May 2022
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Equation of a circle/
Tangent to a circle: Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 3
#3 3
Total 7

created with

eduqos‘ Question Bank
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Equation of a circle / Tangent to a circle Calculator

#1

(b) The diagram shows a sketch of the circle with equation x*+ y* =289.

—

Y
=

Write down the coordinates of point C. 11

Question taken from Edugas examination paper 530004, November 2022
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Equation of a circle / Tangent to a circle Calculator

#2 The graph below shows a circle centred at the origin.
.-l.
A
5
—5 0 5
-5
(@) Write down the equation of the circle shown on the graph above. 1

(b) Find the coordinates of the point of intersection of the tangent to the circle above at (0,5)
and the line v =2x+3. [2]

Question taken from Edugas examination paper 530004, November 2023

227



Equation of a circle / Tangent to a circle Calculator

#3

The diagram shows:

- the circle with equation x* + y* =32
» atangent to the circle. The tangent passes through (¢, 0) and (0, a).

Calculate the value of a. [3]

a

Question taken from Edugas examination paper 530004, June 2024
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Simplifying Terms: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 3
Total 7

created with

eduqos‘ Question Bank
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Non-Calculator

Simplifying Terms

Marking Scheme

#1 Component 1: Higher Tier Mark Comment
(c)
x 10 B2 B1 for either:
e sightof x 12
° sight of x’their 12'-2
H2 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark Comment
(@)
x5 , x 1i7o3 :
B2 |B1 for sight of Sorx attempted, may be in
Asteges ]
omponent 1: Higher Tier ar omment
#3 C 1: Higher Ti Mark C

(@)

1
* or E.'r“ or 0.5x4
(a)(ii)
— or 5x7° B2 |Mark final answer

X
2\l E
B1 for sight of (%) or (ﬁJ oe

X

B1 |Mark final answer
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Simplifying Terms: Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 2
#3 2
#4 3
Total 8

created with

eduqos‘ Question Bank

231



Simplifying Terms Calculator

Marking Scheme

H#1 Component 2: Higher Tier Mark Comment
20y =T7)? B1 |Mark final answer
(1)
H2 Component 2: Higher Tier Mark Comment
(a)
28x3yb B2 [B1 for one of the following:

kx5 k#28o0r0
28x"5 n#Z5o0r0or
28x5y™ m#z6or0
28 x x5 x yb

28 x5 = y6

28 x x5yb

Mark final answer. B1 if 28x%y® seen then
spoiled.

#3 GCSE (9-1) Mathematics
Component 2: Higher Tier Mark | Comment
(b) Mark final answer
27ho B2 |B1forkh® or 27h"wherek>1andn> 1
#4 Component 2: Higher Tier Mark Comment
3125 B3 |Mark final answer. Must be a single expression

31255y or

! B2 for any one of:
¢ any two elements of the product correct

3125x7

v

1

eg. Sy or

e a correct answer seen then spoiled

B1 for one of:
¢+ any one element of the product correct
e.g.25x"y

e sight of 5%x'%°® or 3125x'%% in working (from
correct expansion of the bracket)
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Substitution: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 2
#4 2
Total 8

created with

eduqos‘ Question Bank
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Substitution Non-Calculator

Marking Scheme

#1 (b)
5,19, 57 B2 B1 for any two correct
If no marks then SC1 for 3, 5, 19
#2 Component 1: Higher Tier Mark Comment
(b)
250 000 oe ISW B2 B1 for 25 x 10 000
#3 Component 1: Higher Tier Mark
(a)
2 B2 | B1 for sight of two correct consecutive terms
from the sequence 11, 13, 15, 17, ...
#H4 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark SO,
(b)
243 B2 |B1for 2°x(./3) or better
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Substitution: Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 3
#3 4
Total 8

created with

eduqos‘ Question Bank
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Substitution Calculator

Marking Scheme

#1 Edugas Autumn 2018
Component 2 Higher Tier Marks SammEms
(c) 32970 B1 CAO
#H2 GCSE (9-1) Mathematics
Component 2: Higher Tier Wik Comment
greatest U? S1 |Allow4.2<U <4.25and1.55 < a<1.6
smallest 2a
4.257 18.0625 M1
2X1.55 31
5.8(2...) or5.83 A1 | Allow an answer of 6 from correct working
only.
If many attempts are offered without a method
or answer being identified, then mark final
| |attempt
3)
#3 Mark Comment
(e) c=16 B1
0=(22 +bx-2+c¢ M1 | Allow -2%2 + bx-2 + ¢
0=(2P2 + bx-2"+16 M1 | FT ‘their derived 16’. Do not allow -22 + bx-2 + 16 unless -
22 seen or implied later as 4
b=10 A1
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Expanding Brackets: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 3
#2 3
#3 3
Total 9

created with

eduqos‘ Question Bank
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Expanding Brackets Non-Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark
(a)
(3x+2) =(3x+2)(3x+2)(3x+2) and S1 27x° +8is SO
attempting to multiply out one pair of
brackets
27+ 1+ 54x% + 36x + 8 or simplified B2 |Mark final answer
equivalent
B1 for (9x” +6x+ 6x +4)(3x+2) or better or for
a final answer with at most one incorrect
coefficient
NB: Correct unsimplified equivalent for B1 may be
27x° +18x" +18x" +12x +18x" +12x +12x+8
H2 Component 1: Higher Tier Mark Comment
(a)
8a + 22 OR 2(4a + 11) B2 | B1 for one of the following:
8a+kwherek#0
ka + 22 where k# 0
15a-6-7a+28
Mark final answer for B2 only
-1 for incorrect further work
#3 Component 1: Higher Tier Mark
(a)
8 —4x+10x—5 B2 | B1 for any two terms correct;
nx? + 6x + m implies two terms correct if not from
wrong working
X +6x—5 B1 Implies previous B2;

FT for equivalent level of difficulty, providing a
quadratic expression with 4 terms to consider
and like terms in x to collect with opposite signs

mark final answer except ignore ‘=0’
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Expanding Brackets: Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 3
#3 3
#4 3
Total 11

created with

eduqos‘ Question Bank
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Expanding Brackets Calculator

Marking Scheme

#1 Component 2: Higher Tier Mark Comment
(a) Mark final answer
x2+10x + 21 B2 |B1 for sight of. x? + 3x + 7x + 21
or a final answer of either
o X2+kx+21,k#00r10
e x2+10x+c,c#0or21

#2 GCSE (9-1) Mathematics
Component 2: Higher Tier Mark Comment
(a)
7x2+ 5y — 42y —30 B2 |B1 for any three terms correct;
nx? — 37x + m implies two terms correct if not from
wrong working
7x2 - 37x-30 B1 |Implies previous B2.
FT for equivalent level of difficulty, providing
4 terms to consider and like terms to collect
#3 (a)* 6x?—16x—21x + 56 B2 | B1 for any 2 terms correct
6x> — 37x + 56 B1 | FT for equivalent level of difficulty, providing at least 3
terms to consider and like terms to collect
H4 (a) 3x? + 18xy + 5xy + 30y? B2 | B1 for any 2 terms correct
3x2 + 23xy + 30y? B1 FT for equivalent level of difficulty, providing at least 3

terms to consider and like terms to collect
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Factorising: Non-Calculator

Question Maximum Mark
Mark Awarded
H#1 3
Total 3

created with

eduqos‘ Question Bank
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Factorising

#1

Non-Calculator

Marking Scheme

Component 1: Higher Tier

Mark

Comment

3xv(y + 2x)

B3

Mark final answer.

B2 for any one of the following:

e A correct answer seen then spoiled
3x(0? + 2v)

L ]

o 3y +2¢Y)

e xp(3v+ 6x)

e 3xy(v+mx)wherem=0orm=2
e 3xy(ny+ 2x)wheren=1orn=0

B1 for any one of the following:
o 31 +2¢Y)

x(31” + 6x)

y(3xp + 6x%)

3xv(v+...)

3xy(... + 2%)
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Factorising: Calculator

Question Maximum Mark
Mark Awarded
H#1 2
Total 2

created with

eduqos‘ Question Bank
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Factorising Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics
Component 2; Higher Tier Mark Comment
(b)
(y=2)y+4) B2 |B1for(v...2)(y...4)
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Forming an expression:
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 3
Total 5

created with

eduqos‘ Question Bank
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Forming an expression

#1

H2

Non-Calculator

Marking Scheme

Component 1: Higher Tier Mark Comment

(c)ii)

5c + 8d B2 [Mark the final expression as the answer
unless indicated otherwise.

B1 for any one of the following:

* An answer of ke+8d or 5¢ + kd where k#0
* An answer of 3¢ + 5d (the 6th term)

» Sight of 5¢c + 8d (not given as the answer)

(b))

m - 5
(£ per hour =) Br B1 | Accept unsimplified e.g. r -
(b)(it)
() 7[ % Ty ] or equivalent, ISW B2 | FT ‘their (b)(i)

Y

B1 for sight of 'their——'+ y
N
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Forming an expression: Calculator

Question Maximum Mark
Mark Awarded
#1 4
H2 5
Total 9

created with

equOS‘ Question Bank
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Forming an expression

#1

H2

Calculator

Marking Scheme

(a) Initial strategy, e.g. sketch of S1
concentric squares

Correct method to find area, e.g. M1
subtraction of areas or composite
shapes

(8+2y)(8+2y) — 8 x 8 A1
or 8y+8y+8y+8y+y>+y>+y+y?

4y?+ 32y or 4(y? + 8y) A1
or 4y(y +8) or equivalent

For intention, but some sections may be missed

Or equivalent

Mark final answer
If the path has been built inside then MR-1 and FT

Component 2: Higher Tier Mark Comment
(a)
(Expression for total volume)
1 4 1
XXM+ AP+ oxmTx (x+ 12 x5 B1 |Need not be equated to 24 for this mark
(Equate to 241 and expands brackets B3 |FT provided of the form:
correctly) fre(x + 1) + Smm(x + 1)? (= 24m)
2x3+11x2+16x+ 7 =72
or . .
B2 for volume equated to 241 and both (x + 1)?
2m 11 16 7 _ 72 _
SO SN+ w4 o =S (S24m) and (x + 1)2expanded correctly e.g.
or 2
—_ -3 -2 - -2
(20344324 24 232+ 4x+2)+(5x2+10x +5) =72 A
L (x?+2x+1)=24mw
or2(x3+2xv2 +x+x2+2x + 1) +
5(x2+ 2x + 1) =72
ORfor (x2+2x+1)2x +7)=72
B1 for one of the following:
e 2(x+1P+5(x+12=72
o (x+1P22(x+1)+5)=72
e (x+12(2x +7)=72
Convincingly leading to B1 [CAO

2x3+ 11x2 +16x =65

If no marks award SC1 for sight of:

1 4 1

Pl (e (.\*+1)3AND;>< Tx(x+1)32x5

If no marks or B1 BO BO awarded, award SC1 for

the correct expansion of (x + 1)3
x¥P+x2+x2+x2+x+x +x+ 1 orbetter
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Solving an equation: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
H#2 3
#3 5
#4 5
Total 15

created with

eduqos‘ Question Bank
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Solving an equation Non-Calculator

Marking Scheme

#1 " (a)
=3 B1
5
e S ISW B1 | FT from ‘their ax =5’ provided a # b or O or 1
and 5=0;
b ; B s ;
accept — but if on FT — simplifies to an integer
d a
the answer must be given as an integer.
‘x =" can be omitted but must not be wrong if
there.
Correct answer implies first B1.
#H2 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark Comment
(a) FT until 2nd error
10x-10-Tx-9=x B1 |Expands both brackets
10x—Tx—x=10+9 pe B1 [FT; collects terms
1 . :
(x =}T oe B1 |FT; ignore attempts to convert to a decimal
H3 (a) FT until 2nd error

—4x=11-19(=-8) or 4x=19-11(=8) B1 |sl

x=2 B1 |FT; mark final answer
allow 2 marks for 19 — 4(2) = 11 oe

(b) FT until 2nd error
2x—3=4x3x
or Zx —3% =ZI B1 | or separates fractions and collects terms

oe, si
10 3

10x=-3 oe B1 |FT; allow for ——x=—
47 4

) 3

= 10 oe; ISW B1 |FT ‘their expression of the form ax = b,

wherea =z+1and b= 0
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Solving an equation Non-Calculator

H4 "(a)
12x—Tx=6+9 or x= Lo} or equivalent B1 | Seen or implied
5 FT until 2nd error
x=3 B1 Mark final answer;
allow embedded answer for 2
(b) FT until 2nd error
10x+20—-(2x—9)=30 or B1 Seen or implied

10(x +2) =21 +9 =30 or better For expanding at least one pair of brackets

correctly
10x—2x= 30—9-20 or better B1 FT
For collecting terms
1 B1 FT;
X :g ISW if FT the common error 8x = 19, then the

answer must be 2.375 or g ., hot rounded to

eg. 2.3
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Solving an equation: Calculator

Question Maximum Mark
Mark Awarded

#1 2
#2 2
#3 2
H#H4 2
#5 2
#Ho 4
#7 5

Total 19

created with

eduqos‘ Question Bank
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Solving an equation Calculator

Marking Scheme

#1 Component 2: Higher Tier Mark Comment
(b)
3x=1 B1
- 1 B1 |Accept 0.33 or 0.3 but not 0.3.
=) - ISW
(x }309’ FTfromax=1,a#1or3x=b

accept Lor % but if on FT either simplifies to an
integer the answer must be given as an integer.

‘x = can be omitted but must not be wrong if
there.

Correct answer implies first B1.

#2 Component 2: Higher Tier Mark | Comments
(@
5x=8 B1
x=1.60r§|sw B1 | FTfrom ax=8,a#10r5x = b

b . . N
Accept g or P but if on FT either simplifies to an
integer the answer must be given as an integer.

‘x =" can be omitted but must not be wrong if
there.

Correct answer implies first B1.

H3 (c) d/5=12-2 or d/5=10 or | M1
d+2=x5=12=x5 or d+10=60

d=50 A1 | CAQ. Accept embedded answers
Mark final answer

If no marks award SC1 for an answerofd =70
fromd/s =12+ 2

253


Rhiannon Andrasko
Pencil


Solving an equation

H4

#5

Calculator

GCSE (9-1) Mathematics

Component 2: Higher Tier Mark Comment
(a)
6x—x=5+1oe B1
6
x=_08 ISwW B1 |FTfrom ax=6,a=1or 5x=b

accept Sor 2 butif on FT either simplifies to an
a 5

integer the answer must be given as an integer.

‘v =' can be omitted but must not be wrong if
there.

Correct answer implies first B1.

Final answer of x = _—Gis BO.

Maximum of 1 mark if not fully correct

Component 2: Higher Tier

Mark

Comment

(a)
S5x—2x=6—-4 or3x=2o0e

2
x=) —,ISW
( )3

B1
B1

Allow 0.67 or 0.666 but not 0.66
FTfrom ax=2,a#lor3x=5b

accept Ec:r % but if on FT either simplifies to an
a

integer the answer must be given as an integer.

Correct answer implies first B1 unless incorrect
working seen.

Maximum of 1 mark if not fully correct
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Solving an equation

Calculator

#6 GCSE (9-1) Mathematics
Compenent 2: Higher Tier Mark | Comment
May be seen in stages.
Correct equation with fractions removed or FT until 2" error.
over a common denominator e.g.
12x+15 —2x-2 _ ior 10x+13 _ S B2 |B1 for 1 error OR for one of the following:
(e) (e (6) (8 3(4x+5)-2(x+1) 5
() (6)
o 3Max+5) 2(x+1) 5
(6) 6) (e
10x+17 5 12x+15  2x+2 5
(6) = a leads to x =-1.2 B1 B1 B1 . () (6) (6)
o Sx+5) 6x+1) 5 X6 oe
2 3 s
10x+13
(6)
10x = -8 oe B1 |FT from B1 or from one slip
x =-0.8 0e B1 |If FT answer is a whole number, then it must be
shown as an integer.
If a FT answer is given as a decimal it must be
correctly rounded, or truncated, to 2 dp
Note: An unsupported answer of -0.8 is awarded
no marks.
4)
#7 Component 2: Higher Tier Mark Comment
(a)
5-11=56x-2x or 2x—-5x=11-5 B1
x=-2 B1 |FTfromax=x6,a=lorz3x=b
46 b
accept _7 or but if on FT either simplifies to an
integer the answer must be given as an integer.
‘x =" can be omitted but must not be wrong if
there.
Correct answer implies first B1.
(b)
8x=3x—1=2 or8x=2+3x+1 or better B1 |Expands the brackets
5x=2+1or better B1 |Only FT from 8x — 3x + 1 = 2 to obtain
5x =2 -1 or better
1
x= 3 or equivalent fraction B1 |FT answer OfE or equivalent fraction only
5
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Forming and solving an equation:
Non-Calculator

Question Maximum Mark
Mark Awarded
H1 5
Total 5

created with

eduqos‘ Question Bank
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Forming and solving an equation Non-Calculator

Marking Scheme

H#1 Component 1: Higher Tier Mark Comment
(b)
Ex+7+6x-9+8x-27 =180 M1 | May be seen in stages
Allow M1 for (180-7+9+27) = (5+6+8)
19x = 209 A1 Implies M1 Allow 209 =19
x =11 A1 |FT from ax = b OR ‘their 209’ + ‘their 19’

provided M1 awarded

For FT, accept answer written as a correctly
simplified, improper fraction (unless it gives a
whole number), mixed number or decimal.

If answer is only given as a decimal, it must be
correct to 1 decimal place — rounded or

truncated.
Method to calculate all three angles e.g. M1 |Ifx# 11 FT ‘their x’' provided x = 4 and M1
5x11+7 (=62) previously awarded.
6x11-9 (=57)
8 x11-27 (=61) M1 implied if three angles correctly found
OR calculates two angles by substitution (without working shown) from FT of ‘their x’
and the third by subtracting sum from 180
All three angles correctly calculated: A1 |CAO

62(%), 57(°), 61(°) (so not isosceles)
If no marks, award:

SC2 for x = 11, obtained with no working
shown or trials used AND angles of 62("),
57(%), 81(°) (so not isosceles)

OR

SC1 for x = 11 obtained with no working
shown or trials used.

Alternative method — showing that if two
angles are equal. angle sum is not 180(°)

One pair of angles equated

eg 6x-9=5x+7 M1
Correct value of x obtained e.g. x = 16
AND correct angle sum calculated AT
e.g. 275(°)

Both other pairs of angles equated
eqg. 8x-27=5x+7 AND 8x-27=6x—-9| M1

Both equations solved correctly A2 | AT for one correct value of x and the correct
x=11% AND x = 9 AND correct angle angle sum provided M1 awarded.
3

sums calculated e.g. 186 33;”) and 142(°)

6x-9=5x+7 |5x16+7=87
x=16 6x16-9=87
8 x 16— 27 = 101
Total = 275(°)
8x-27=58x+7 | 5x11 +7=632
3x =34 . 2
o 6x112 —9=59
x=117 f 2
8x11% -27=632
32 3
Total = 186 (°)
8x-27=6x-9 |5x9+7=52
2x =18 6x9-9=45
x=9 8§x9-27=45
Total = 142(°)
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Forming and solving an
equation: Calculator

Question Maximum Mark
Mark Awarded

#1 3
#2 3
#3 4
H4 4
#5 4
#6 5
#7 6

Total 29

created with

eduqos‘ Question Bank
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Forming and solving an equation Calculator

Marking Scheme

#1 Sight of B1
X+5+x—-10+x-75(+125)
3x-80+ 125 =360 B1 | Implies previous B1
or 3x—-80=360-125 FT ‘theirx + 5+ x — 10 + x — 75’ provided it contains
or 3x = 315 at least 2 of the appropriate angle terms, simplified

and correctly equated

x =105 B1 | CAO. An answer ‘x = 105" without previous equation
is awarded BO
3)
#2 GCSE (9-1) Mathematics
Component 2: Higher Tier Mark Comment
(b)
A correct equation e.g. 2x+ 10 = 116 B2 |B1for2(x+5)or2x+10
2(x+5)=116 x+5=568 x=116+2-5
198 Bl
If no marks award:
SC2 for x = 55.5 following 2x + 5 =116
______________________________________________________________ SClfor2v+5=116 ...
H3 (e} %x=55 B2 | B1 for sight of any one of the following:
¢ 31 =2
x2+6
e 3x+1=x2+6
2
o 3x+1=2(x/2+6)
o 2x=11

e atleast 2 correct trials

Total number of hours 8.75 (hours) B1

S(:)45 pm or 17(:)45 B1 | FT ‘their number of hours’ provided at least B1
previously awarded
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Forming and solving an equation

H4

#5

#H6

Calculator

Component 2: Higher Tier

Mark | Comments

(b)

(number of apples =) x + 2 si

30x + 25(x + 2) = 545 oe

55x + 50 =545 oe
x=9

B1 Not implied by use of numerical trials
Note: do not award B1 for x + 2 = 545 oe

M1 | FT ‘their x + 2’ providing binomial in x;
brackets may be omitted

m1 Expands the brackets and simplifies
A1 CAO (no FT as needs to be an integer answer)

If MOAO award either:

SC2 for an answer of 9 if unsupported or from
trials.

SC1 if 9 only seen in embedded working.

XXYat (X+2)x %+ (Xx—4)x% or M2 | M1 for any 2 terms correct (sum need not be
xx0.25 + (x + 2)x0.5+ (x —4)x0.25 shown), orforx x 15+ (x +2) x 30 + (x —4) x 15
or for intention of the correct sum but missing
brackets
(=) x4 +x2+1+x4-10r m1 | FT from M1 previously awarded for ‘their correct
equivalent using decimals expansion’
(=) x (km) A1 | From convincing working
(4)
3(7Tx+5)+2x-9+3(7x+5)+2x-9=232.8 B1 Or equivalent
21x+15+2x-9+21x+15+2x-9= 232.8 B1 FT from ‘21x+15 + 2x — 9 = 232.8" (semi perimeter)
46x + 12 = 232.8 or 46x = 220.8 B1 FT from 1 error (or repeated error) in multiplying
orx=2208+46 out brackets
x=4.8 (cm) B1 FT from ‘their ax + b = 232.8' provided a#0 and b#0
(FT from semi perimeter is 9.86... cm)
Length 115.8 (cm) AND B1 (FT from semi perimeter is 222.06 cm AND 10.72

Width 0.6 (cm)

cm)
FT evaluations correct for ‘their derived x’
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Forming and solving an equation

#7

Calculator

x+ x + 40+ 2x - 30 +3x — 120+ 3x B1 3(x -40) = 3x - 120 may be seen in later working

(Interior angle sum) 3 x 180(°) M1
or alternative FULL method

540(°) A1
10x -110 = 540 or 10x =540 + 110 M1 | FT ‘their 10x — 110’ = n where n = 360

or 10x =630
X = 65(°) A1 | CAO
(65(°), 105(°), 100(°), 75(°),)  195(°) E1 | FT provided similar outcome
(so this angle is greater than 180°)
(6)
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Factorising (Quadratic):
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 3
Total 7

created with

eduqos‘ Question Bank
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Factorising (Quadratic) Non-Calculator

Marking Scheme

#1 Component 1: Higher Tier Mark Comment
(a)
(5x + 3)(x + 2) B2 | B1 for two brackets which multiply to give
5x?+ 13x + k or 5x* + mx + 6

#2 Component 1: Higher Tier Mark
(b))
(x=3)x-7)oe B2 | If not B2, award B1 for (x ... 3)(x ... 7) or for

x(x—7)—3(x—7) oe;
ignore '=0
If no marks, award SC1 for factors x — 3 and
x — 7 stated but not as a product

#3 @ (x=3)(x+5) B2 | Bifor(x...3)(x...5)

(b) 3,-5 B1 Correct or correct FT;

FT ‘their (x+a)(x+b)’ from (a)
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Factorising (Quadratic): Calculator

Question Maximum Mark
Mark Awarded

#1 2
#2 2
#3 2
#4 2
#5 3
#6 3

Total 14

created with

equOS‘ Question Bank
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Factorising (Quadratic) Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics
Component 2: Higher Tier Mark | Comment
(a)
(x—8)(x+3) ISW B2 |B1 for a pair of brackets (using integers only) that
expand to give, X2 = 5xx..... or X2 ... -24

eg. (x+8)(x=3) or(x=6)(x+1)

H#2 Component 2: Higher Tier Mark | Comments
(c)
(x+1)(x+4) B2 B1 for a pair of brackets that expand to give
x>+ 5x+a
OR
x’+bx+4
H#H3 "a) (@-2)a+T) B2 |Bifor(a...2)a...7)
H#4 (b) (x — 9)(x - 4) B2 [ B1for(x..9)x..4)
H#5 (a) (2x +3)(2x + 5) (=0) B2 | If not B2, award B1 for (2x £ 3)(2x £ 5)
or (x + 5/2)(x + 3/2)
x=-3/2withx=-52 ISW B1 | Strict FT from ‘their pair of brackets’ provided
equivalent level of difficulty, with at least one answer
a fraction
H6 Ja) (2x +1)(3x -2) (=0) B2 If not B2, award B1 for (2x £ 1)(3x £ 2)
or (2x £ 2)(3x £ 1)
x=-1/2with x =2/3 B1 Do not accept 0.6 for 2/3, unless sight of 2/3

Allow 0.66(...) or 0.67 for 2/3

Strict FT from ‘their pair of brackets’ provided
equivalent level of difficulty, with at least one
answer a fraction
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Solving a quadratic equation:
Non-Calculator

Question Maximum Mark
Mark Awarded

#1 ]
H#2 3
#3 3
#4 6
#5 6

Total 19

created with

equOS‘ Question Bank
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Solving a quadratic equation Non-Calculator

Marking Scheme

#1 (d)
No with valid explanation. E1 Do not accept e.g. ‘'The values do not work’
e.g. The correct answers arex =3 and x = without supporting evidence.
2.” or ‘She has forgotten to put x — 3 and
x — 2 equal to 0 and solve.’ or ‘When x = -3 Allow ‘Noand (-3-3)=-6and (-2-2)=-4
the value is 30." or ‘The correct solution is
x=3orx=2/
H2 Component 1: Higher Tier Mark
(b)(i)
(x-3)(x-T)oe B2 If not B2, award B1 for (x ... 3)(x... 7) or for
x(x—7)—3(x-7) oe;
ignore '= 0
If no marks, award SC1 for factors x — 3 and
x — 7 stated but not as a product
(b)(ii)
x=3.x=7 B1 STRICT FT from ‘their (x ... a)( x ... b))’ where a
and b are constants;
#H3 GCSE (9-1) Mathematics
Component 1: Higher Tier MEE Commient
(b)
(x—3)(x+6)oe B2 |Ifnot B2, award B1 for (x ... 3)(x ... 6)
x=3,x=-6 B1 |STRICT FT from ‘their (x ... a)( x ... b)’ where a

and b are constants;
accept ‘x = 3 or x = —6’, which is correct, allow for
e.g. x=3 andx =-6
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Solving a quadratic equation

H4

#5

Non-Calculator

Component 1: Higher Tier Mark
(b)
4x=3x(x—1)+2(x—1)9r M2 M'Ifor(i): 3x+2 o
4x=CBx+2)(x—1)oe, si x-1 x
4x =3x* +2x—3x —2 or better M1 | Allow one error in expansion.
32 —5x-2=0 A1 | CAO
Bx+1)(x-2)(=0) M1 | Allow for (3x = 1)(x + 2)
FT ‘their 3x* — 5x — 2 = O provided at least M2
previously awarded.
3
Alternative method
4=(3+2)x-1) M1
4-3x_3+ 27x 75 M1 | Allow one error in expansion.
4x =3 —3x +2x -2 M1
3x* —5x-2=0 A1 | CAO
Bx+D(x-2) (=0) M1 | Allow for (3x = 1)(x + 2)
FT ‘their 3x* —5x—2=0" provided at least M2
previously awarded.
1
x=—— ,x=2 A1l
3
Clears the fractions M2 | May be seen or implied later e.g.

A(x+2)+12Q2x—3)=T2x-3)(x+2)

Expands the brackets and collects all terms
on one side

[4x+8+24x-36=7(2x + x—6)]

[28x —28 =14x" + 7x—42]
14x* —21x—14=0 or 2x* —3x-2=0

Factorises or solves their 3-term quadratic
equation
(2x+1)(x—2)[=0] or equivalent

1

x=——.x=2
)

M2

M1

Al

28x—28=7(2x" +x—6)

; Ax+2)+12(2x-3) 7]
(2x—3)(x+2)
For first M1 or M2, allow recovery from

omission of brackets e.g.
Axx+2+12x2x—-3=Tx2x—-3xx+2

M1 fo

For M2 and M1 allow one error in expansion or
collection

M1 for ‘their 28x — 28 = ‘their 14x” + 7x — 42’
FT for M2 or M1 only if of equivalent difficulty,
so e.g. if brackets have been omitted, they
must ‘work as if they are there’ for these marks
May use the quadratic formula; must be correct

for their equation; their equation must have
real roots.

CAO

268



Solving a quadratic equation:

Calculator
Question Maximum Mark
Mark Awarded
#1 3
H#2 3
#3 3
#4 10
Total 19

created with

eduqos‘ Question Bank
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Solving a quadratic equation Calculator

Marking Scheme

#1 (b) (w + 11)(w — 3) (=0) B2 | B1 for (w...11)(w ... 3)
w=-11 withw=3 B1 | STRICT FT from ‘their pair of brackets’
H2 (c)w+9)w-2)=0 B2 | B1for (w..9)(w...2)
w=-9 withw=2 B1 STRICT FT from ‘their pair of brackets’
Alternative:
(W=) {-7 £\(72 - 4x1x-18))/ 2 M1
(=) (-7 £N121)/2 A1

w=-9withw=2 A1l
Accept trial & improvement method only if both solutions
are found correctly for B3

H3 (a) 2x(3x —4) + 5x (=47) or M1 | Allow intention
2x(3x + 1) — bx (=47) or equivalent
6x? — 8x + 5x = 47 or A1 | Must be from convincing working shown

6x2 + 2x — 5x = 47

6x>—3x—47=0 A1 | Must be from convincing working shown
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Solving a quadratic equation

"4

Calculator
Component 2: Higher Tier Mark Comment
(a)
9
B1 |Allow=+5
4—x x
(b)
9 7 . . 9 | . a
=—+50e M1 |FT ‘their ——’ provided of the form
4—x x 4-x bx+c¢
Equates correct or correct FT expressions
9x = 7(4 —x) + 5x(4 — x) oe m1 | Clears fractions e.g. 9x = (7+5x)(4—x);
may be in stages
9x=28-7x+20x—5x" oe m1 | Multiplies out
0y =28+13x-5x*0e m1 |Collects terms on RHS oe
Correct completion to given answer A1 | Not from wrong working
5x° —4x—-28=0
(c)
(5x—14)(x +2) M2 M1 for (5x...14 )(x ... 2)
Must be seen
x =28 (ot x =-2) A1 |CAO
Allow if working solution seen in (b) and not
contradicted in (c).
Using trial and improvement
Award B3 for a method leading to both solutions,
namely x = -2 AND x = 2-8, otherwise BO.
7 o ” .
(— —] (£)2.5(0) B1 |FT ‘their derived positive value of x providing two
2.8 solutions with one positive and one negative si
Allow this mark if the quadratic has been solved
on the calculator (M0 AO previously awarded).
Alternative method:
- AN = M1 | Must be seen; allow one slip in substitution for
x= e ‘/( Ay —~Ax %28 oe M1 m0 AO; formula must not be clearly incorrect.
2% 5
If the —(—4) not clearly included in the fraction
then MO unless corrected later.
Award M1 mo A0 for missing brackets on the -4?
unless corrected but allow use of 42,
Allow attempt to complete the square with at
maost one slip
x:4+— {76 (or ;“:4_— ‘576) oe m1
10 10
x=28(orx =-2) A1 |CAO
Allow is working solution seen in (b) and not
contradicted in (c)
7
(E =J (£)2.5(0) B1 |FT ‘their derived positive value of x’, providing

two solutions with one positive and one negative
si

Allow this mark if the quadratic has been solved
on the calculator (MO AQ previously awarded)
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Completing the Square:
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
#2 5
Total 9

created with

eduqos‘ Question Bank
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Completing the Square

#1

H2

Non-Calculator

Marking Scheme

GCSE (9-1) Mathematics

Component 1: Higher Tier Mark Comment

(y=) (x+7)2+21 B2 |Mark final answer
B1 for sight of (x+7)2 or (x + (14:2))?
Ignore sight of ‘=0

Turning point (=7, 21) B2 |Must follow from B1
FT from ‘their’ (x+7)? for the x coordinate
FT ‘their’ 21 but not 70 or 49 for the y
coordinate
B1for(—7,....)or(...., 21)

(4)
GCSE (9-1) Mathematics Mark Comment

Component 1: Higher Tier

(@)

5 . 8 2 ) T a2
(x+4P’+2 or a=4.b=2 B3 |B2 for sight of |I~:r:+5;I -4 or (x+4)" —4" oe
_ ‘g x_:: .
or B1 for sight of | x+— | or (x+4)
U NN 1= 11! .= =11 o
(b)
(—4, —16) B2 |FT —'their o' and ‘their 5'-18;
nseeee s B fOr each provided not from wrong working,
(5)

-
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Completing the Square: Calculator

Question Maximum Mark
Mark Awarded
#1 3
H#2 3
#3 4
#4 6
Total 16

created with

eduqos‘ Question Bank
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Completing the Square Calculator

Marking Scheme

#1 (d) (x +9)2 £ ... M1
(Minimum value at x =) -9 A1
(Minimum value is) -79 A1
H#2 d) (x+7)7% .. M1
(Minimum value at x =) -7 Al
(Minimum value is) -24 Al
#3 (x+6) + ... B1 | Sight of (x+6)” or (x + "’/,)” Ignore sight of ‘=0’
........ +21 B1 | Accept 57 - 36 if not evaluated, otherwise mark
final value. Do not accept '=-21" or ‘=21
(x + 6)° + 21, B1, B1 ISW.
Stationary point (-6, 21) B2 | Must follow completingg the square
FT from ‘their (x + 6 ) for the x coordinate
FT their value but not 57 or - 36 for the y
coordinate
Bifor(....,21)or (-6, ....)
(4)
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Completing the Square

"4

Calculator

Component 2: Higher Tier Mark Comment
(y=)4(x2—4x)-6 or 4[x2—4x—-1.5] or B1
4x2-16x+16-16-6
(y=)4(x-2P-4x%x22-6 or B2 |[FT from4(x2—4x)+c
4[(x =22 =15-2%0e or Award B1 for 4(x = 2)? or (2x —4)?
(2x -4 -16-86 Either B2 or B1 implies the first B1.
(y=)4(x—-22-22 or (2x—-4)-22 B1 |[CAO
Sketch of a quadratic curve with (0,-8) B2 [No marks are awarded for the graph unless an
indicated at the intercept with the y axis and expression of the form a(x £ b)? £ ¢ obtained with
(2, -22) indicated at stationary point a>1,b#0andc#0
¥ FT ‘their expression’ in the form a(x £ h)2 ¢
B1 for the correct shape curve with either the
y-intercept coordinate correct, or the stationary
point coordinates correct.
Intercepts on the x-axis are not required but, if
given they must be correct for their equation
(4.345.. and -0.345 if correct)
(0, -6)
2, -22)
(6)
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Difference between two
squares: Calculator

Question Maximum Mark
Mark Awarded
#1 1
H#2 1
#3 1
#4 ]
#5 5
Total 9

created with

equOS‘ Question Bank
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Difference between two squares Calculator
#1 Component 2: Higher Tier Mark Comment
(c)
(y +20)(y — 20) B1 |Allow (x + 20)(x — 20) oe
H2 (c) (b=12)(b + 12) B1
#3 b) (b+5)b-5) B1 | CAO
Hé (d) (y—11)(y + 11) B1
#5 Component 2: Higher Tier Mark | Comments
(a)
—6<x<6or B3 | B2 for one of the following
e —6<x<6
e —6<x<6
e —6<xo0rx<6
e —6<x<6
B1 for one of the following:
o (x-6)(xt6)
e x< 6
o Xx=36
(b) ,
Correct parabola starting at (-6, 0) and B2 | B1 for correct parabola going through and
ending at (6, 0). extending beyond (-6, 0) and (6, 0).
FT their (a) for B1 if possible.
()
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Solving a Quadratic Equation
(Quadratic Formula): Non-Calculator

Question Maximum Mark

Mark Awarded
#1 3
#H2 3
Total 6

created with

eduqo‘s' Question Bank
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Solving a Quadratic Equation (Quadratic Formula) Non-Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark Comment
(3x=-5)(x+4) (=0) B2 |B1 for one of the following:
o (3x...5)(x...4)
» two brackets that expand to give
X2+ Tx+k OR 3x2 + mx —20
(x=) 8/3, (x=) —4 B1 |STRICT FT from ‘their’ brackets provided at
least B1 previously awarded, with at least one
answer a fraction.
Accept ‘x =5/3 or x = -4', which is correct,
allow for e.g. ‘x=5/3 and x = -4’
Do not accept 1-6 or 1-7 only 1:866(...)
If no marks award SC1 for (x=) 5/3, (x=) -4
Use of formula — no marks
(3)
#2 Component 1: Higher Tier Mark
(a)
~(-8) £+/(=8)’ —4x5x(~1) M1
(x =)
2x5
8++/84 Al
(x=)
10
4421 A1
(x =) s
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Solving a Quadratic Equation
(Quadratic Formula): Calculator

Question Maximum Mark
Mark Awarded
#1 6
H2 7
#3 7
Total 20

created with

eduqos‘ Question Bank

281



Solving a Quadratic Equation (Quadratic Formula)

Marking Scheme

#1

H#H2

Calculator

(b) (x =) 3 +V((-3)° — 4 x 6 x -47) M1 | Allow 1 slip in substitution, but must be correct
2x6 formula
=3 +\1137 A1
12
3.06 and -2.56 A1 | Both solutions given to 2dp
(c) 32.6 (cm) B2 | FT use of ‘their positive value’ for B1 only provided
previous M1 in (b) awarded
B1 for sight of 10x + 2 or equivalent, OR
10x3.06 + 2
Decision, e.g. ‘that the negative E1 | Accept if the decision and/or reason is written in (b)
solution in (b) was not valid’, ‘only
used the position solution’
AND
Reason, e.g. ‘as lengths can only be
positive’
GCSE (9-1) Mathematics
Component 2; Higher Tier Mark Comment
T(x+2)+4(3x+1) = (Br+1)(x +2) M2 |soi
M1 for T(x+2)+4(3x+1) (=1) soi
(Bx+1(x+2)

Expands the brackets and collects all terms

on one side:
Tx+14+12x+4 =32 +6x+x+2
3x? —12x-16=0

Applies the quadratic formula:

~(=12) £/(=12)* — 4(3)(-16)

2x3

Simplifies:

1244336 o 6221
6 3

or equivalent

-1.06, 5.06

or better

M2

M1

Al

FT for possible M2 or M1 here, only if of
equivalent difficulty;

For M2 and M1 allow one error in expansion or
collection;

M1 for expansion not equated to zero e.qg.
Tx+14+12¢x+4 =3 +6x +x +2
leading to

‘their 19x + 18" = ‘their 3x* + Tx + 2’

FT ‘their derived 3-term quadratic’ (even if it does
not result in real roots); allow one slip in
substitution; formula must not be clearly incorrect;
allow attempt to complete the square with at most
one slip

FT ‘their derived 3-term quadratic’;

may be implied by correct decimal values
—1.05505..., 5.05505...
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Solving a Quadratic Equation (Quadratic Formula)

#3

Calculator

Showing x% + 2x - 132.48 =0
or 2x?+4x-264.96 =0

x =41 \(42_ 4 x 2 x 264.96)
2 %2
or x=-2+ V(224 x 1 x -132.48)
2% 1
or (x+172 —133.48=0

X =-4 +7V2135.68 or x = -2+V533.92
4 2
orx+1=+133.48

x =10.55....(cm) or 10.6(cm)

(Volume =) ¥ x 11 x 10.55...2 x 12.55...

Answer in the range
1462 (cm®) to 1483 (cm?)

B2

M1

A1

A1

M1

A1

7)

B1 for x2 + (x + 2)2 =16.42

FT for equivalent level of difficulty
Allow 1 slip in substitution, not use of incorrect formula

Either negative x-value not given or ignored in further
working

Candidate must not show working with negative x-value

FT provided at least 2 marks previously awarded

Must be from correct working
FT for an answer in a similar range, not allowing truncation
of ‘their x’ to a whole number or 1 d.p.
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Nth term (linear sequence):
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 2
Total 6

created with

eduqos‘ Question Bank
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Nth term (linear sequence) Non-Calculator

Marking Scheme

#1 “(a)
8n—5 B2 | B1 for 8n + kwhere k= -5
H2 Component 1: Higher Tier Mark Comment
(b)
Bn-9 B2 ([B1 for &n +/- k where kz 0
#3 Component 1; Higher Tier Mark Comment
(b)
Sn—1 or =1+ 5n B2 |Mark final answer

B1 for:

o Sn+k wherek=-1

s a correct answer seen and then spoiled.

¢ an unsimplified expression which would lead
to 5n -1

Allow the use of other variables for n for B1 or B2
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Nth term (Quadratic sequence):
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 2
#4 2
Total 8

created with

eduqos‘ Question Bank
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Nth term (Quadratic sequence) Non-Calculator

Marking Scheme

#1 Component 1: Higher Tier Mark Comment
(c)
4n2 -1 B2 | May be seen as (2n)? -1
B1 for 4n? + k or (2n)? + k where k # -1

#2 Component 1: Higher Tier Mark
(b)
n2—4 B2 | B1 for either:
o n’+k k#z—4o0r0
o kn*—4, k=10r0.
#3 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark Comment
(b)
n+2 B2 |BlifornZ+kwherekz0or2
Allow B1 forn2+ bn+ cwhereh#0orc#0
H4 GCSE (9-1) Mathematics Mark Comment

Component 1: Higher Tier
()

lel?+1 oe B2 |B1 for %Hr. k=1
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Nth term (Quadratic sequence):

Calculator
Question Maximum Mark
Mark Awarded
#1 2
#2 2
#3 2
4 2
#5 2
#6 2
Total 12

created with

eduqos‘ Question Bank
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Nth term (Quadratic sequence) Calculator

Marking Scheme

H#1 n*-8 B2 | Award B1 for (1)n? £ ‘any number’, provided this number
#0
If no marks, award SC1 for n?— 8n
2)
#2 . ne+n+1 B2 | CAO
B1 for sight of n” + ..., not for n® alone OR
B1foran’+...wherea# 1
(2)
#3 [ (b)) n’+6 | B2 [ B1forn®ta, where a#0
H#4 | (k) n*+3 | B2 |Biforn’za, wherea#0
#5 Component 2: Higher Tier Mark Comment
(b)
3,2 R
2n" +1 oe B2 |B1 for sight of 2n°
H6 GCSE (9-1) Mathematics
Component 2: Higher Tier Mark Comment
(b)
n* +noe B2 |Accept unsimplified e.g. n x n+n

B1 for n° + Jm + ¢ where k and ¢ are not both 0
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Sequences (other): Non-Calculator

Question Maximum Mark
Mark Awarded
#1 ]
#2 2
#3 3
#4 3
#5 3
Total 12

created with

eduqos‘ Question Bank
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Sequences (other) Non-Calculator

Marking Scheme

#1 Component 1: Higher Tier Mark Comment
(a)
55 B1
H2 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark Comment
(a)
@ B2 (B1 for a numerator of 243 or a denominator of 32
. or ﬁ]r—E#—ESi' implied by e —EE_J
R L ION A T~ Y

#3 Component 1: Higher Tier Mark Comment
(a)()
3125 B2 B1 for a fraction with either:
32 e anumerator of 3125

e adenominator of 32
e sight of -625 x -5

16 2
(a)(ii)
105 B1
H4 Component 1: Higher Tier Mark Comment
(a)
32 B2 |B1 for one of the following:
9a
32
. —
9a
32
. _E wherek#0
k
e -—wherek#0
9a
(c)(i)
89 B1
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Sequences (other)

#5

Non-Calculator

Component 1: Higher Tier Mark
(a)i)
10 B1
(a)(ii)
1 B2 | B1for sight of one of the following:
9 o 1
(6th term )3 \/15 7
e (5thterm :) iz
e (ratio =) NG
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Sequences (other): Calculator

Question Maximum Mark
Mark Awarded
#1 ]
#2 2
Total 3

created with

eduqo‘; Question Bank
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Sequences (other)

#1

H2

Calculator

Marking Scheme

Component 2: Higher Tier Mark Comment
(a)
215 B1
GCSE (9-1) Mathematics
Component 2: Higher Tier Mark Comment
(@)(i)
82 B1
""" @da)y
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Solving Inequalities: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 ]
#2 3
#3 3
#4 3
#5 3
Total 13

created with

eduqos‘ Question Bank
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Solving Inequalities Non-Calculator

Marking Scheme

#1 Component 1: Higher Tier Mark Comment

(b)
Valid response e.g. ‘(Dividing by a E1 Allow ‘the answer should be x < -2’.
negative) he should reverse the inequality’

H2 (e)(i)
3x>5-2 oe M1
x>1 oe A1 |No marks for use of “=”, unless finally replaced to
give x =1 then award M1 A1;
mark final answer
(ii)
Empty circle at 1 with arrow right B1 |STRICT FT ‘their (¢)(i)’ provided an inequality;
if a line drawn rather than an arrow then there
must be no idea of termination and it must extend
as far as the end of the number line
#3 (c)(i)
10x <15 or equivalent M1
x=1.5 or equivalent A1 | Mark final answer
No marks for use of “=", unless finally replaced
to give x < 1.5 then award M1 A1.
(il
Solid circle at 1.5 with arrow left B1 STRICT FT ‘their (c)(i)’ provided an inequality
Accept any unambiguous notation provided
there is no termination (so not a line with a
circle at each end)
H4 (c)
Line with solid circles at both ends starting B1
at -2 and ending at 3
(d)
2x < 4x3 M1
x<6 A1 No marks for use of “=”, unless finally replaced
to give x <6 then award M1 A1.
x<=6is A0
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Solving Inequalities

H

Non-Calculator

| Component 1: Higher Tier Mark
(b)(i)
n<45o0e B2 | B1 for either:
e 2n<99-9o0e
e n<k/2 from2n < k, where k is a constant.
Use of ‘=" is BO unless finally replaced.
(b)(ii)
44 B1 FT ‘their 45 — 1, unless ‘their 45’ = 99.
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Solving Inequalities: Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 2
#3 2
#4 5
Total 10

created with

eduqos‘ Question Bank
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Solving Inequalties

#1

H2

#3

Calculator

Marking Scheme

GCSE (9-1) Mathematics
Component 2: Higher Tier Mark | Comment

(c)

) ® B1

T 5 3 & 6 1 & 5 4"

Component 2: Higher Tier Mark
(c) Yes indicated and clear explanation e.g. E1
‘-1 should not be included.’
‘xcanonlybhe0,1,20r 3
“1<-1+2=5isincorrect
“1 <1 =5isincorrect

Comment
Yes may be implied if a box is not ticked
Allow Yes with ‘x canbe 0,1, 20r 3’

(d)

Empty circle at —2 with arrow right B1 |If aline not an arrow, then line must extend to
near the end of the number line; must be no
indication of termination on the right.

Component 2: Higher Tier Mark Comment

(b)
4x>17+3 oe M1
=5 A1 |Mark final answer;
no marks for use of “=", unless finally replaced to
give x > 5 then award M1 A1.
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Solving Inequalties Calculator

#H4 Component 2: Higher Tier Mark Comment
(b)(i)
1M+5<4n-n or n-4n<-5-11 B1
16 < 35 or -3n<-16 B1 |Implies the first B1
? <n oe or n> ? oe B1 |ISW. Allow 5.33...<n or n>5.33...

If n> 5.3 without n > % award B1 B1 B0

FTfrom 16 <an or b<3n
OR 3n<c or -dn<-16
where a, b, cand d =0

Use of equal signs is not awarded the marks
unless finally replaced.

6 B1 |FT ‘theirn> % where a > b

x| B1
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Inequalities (Graphs): Calculator

Question Maximum Mark
Mark Awarded
H#1 3
Total 3

created with

eduqos‘ Question Bank
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Inequalities (Graphs)

#1

Marking Scheme

Calculator

Component 2: Higher Tier Mark Comment
(a)
x> -2 B1
y=3x+1 B2 |B1 for one of the following:

y>3x+1
y=3x+1
y<3x+1
y<3x+1
y 2 kx + 1 with k> 1
y 2 3x (£ k)
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Changing the subject

Question Ma;;i;rrw;m
#1 4
#2 5
#3 3
Total 12

created with

: Non-Calculator

Mark
Awarded

eduqos‘ Question Bank
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Changing the subject

#1

H2

#3

Non-Calculator

Marking Scheme

Component 1: Higher Tier Mark
FT until second error; marks may be awarded in
a different order
i’b+35=T¢ or Tl _ . B1
7
ab=T7c-35 orab=7(c-5) B1
a_,,=7c.'—35 or ﬂ;:'z’(c—S) B1
b b
a= .,3,‘ 7e735 or 3ﬂM B1 | Mark final answer
b b
(4)
For squaring both sides e.g B1 FT until second error where possible;
(:r+y)2 =2(xy +w) or equivalent, seen or ) )
implied a first line of x™ +»~ = 2(xy +w) implies the
first B1
x"+ )" +xpy+yx =2xy+ 2w or better B2 |FT _
’ o ’ B1 FT for 3 out of 4 terms correct in
(x+y) =x>+ap+yx+y°
or for x* +3° +2xy =2xy+w
or for x* + 37 +2xy = 4ay + 2w
Omission of (2)xy in expansion of (:x+y)2
counts as one error
¥ =2w—y" B1 FT
i for collection of ‘their x terms’ to one side and
all other terms to the other
x=+\2w—y* CAO B1 | Mark final answer
Allow x :\/211»—3:2 ; the final subject must be
X
If B1 B2 BO, allow SC1 for a final answer of
X = J_r«/2w+ }"2
)]

FT until 2nd error;

6x+6y=8x—35 B1 | Expands brackets
6y+5=8x—-6x B1 FT; collects terms; implies first B1
6y+5 B1 FT; divides; mark final answer;
= S final answer may be unsimplified
eg. x= 56y
6-8
3)
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Changing the subject: Calculator

Question Maximum Mark
Mark Awarded

#1 1
#2 2
#3 2
#4 2
#5 4
#6 4

Total 15

created with

eduqos‘ Question Bank
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Changing the subject Calculator
H#1 Component 2: Higher Tier Mark Comment
(c)
- a
X_E B1 |Donotallowx=a=+h
H2 Edugas Autumn 2019
C2 Higher Tier
(d)e=(z) B2 | Bl1for e=tfore=yt>, wherex#0andy #0
3 3
#3 GCSE (9-1) Mathematics
Component 2: Higher Tier Mark | Comment
R = P? B2 |B1 for one of the following:
T Q ¢« RQ=P?
¢« R=P*:Q
. % (R omitted)
BO for P2+ Q
(2)
He Component 2: Higher Tier Mark Comment
g+3f=e B2 |Bl1forg+3f=4eor-g-3f=-4e
4
If no marks, award SC1 for an answer of
g-3f=e
4
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Changing the subject

Ho

#6

Calculator
Component 2: Higher Tier Mark | Comments
FT each step until second error
a=T7x+7y°+2 B1 | Expand brackets
a-7x—-2=T7y° B1 | Isolate 7y°
AT7X2 2 S B1 | Isolate y°
7
i B1 | Mark final answer
7

Alternative method FT each step until second error
a-2=7(x+y"% B1
a7_2=x+y5 or a—-2=7x+7y° B1
2 _x=y5 or ETE_ 5 B1

7 7

_ sla-2 _ sla—2-7x
y=Jy7 ~Xory= 7 B1 | Mark final answer
4)
(a) w=Tle B1 CAO. Accept7/e =w
(b) FT until 2™ error occurs
w+15—-f=qg or 3w+ 1b=1f+g B1
w=f+g-15 B1
w=f+g-15 B1 Mark final answer
3
Alternative method:
w+5—-/3=g/3 B1
w=g/3+#3-25 B2
Mark final answer, if further incorrect manipulation,
(4) award final B1 not final B2
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Changing the Subject (when the
subject appears more than once):
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
#2 5
#3 4
Total 13

created with

eduqos‘ Question Bank
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Changing the Subject (when the subject appears more than once)

#1

H2

Non-Calculator

Marking Scheme

Component 1: Higher Tier

Mark

Comment

Clears the root and simplifies e.g.

FT expressions of equivalent difficulty until 2nd
error; marks can be awarded in a different order

64x° =Ty +xy si B2 |B1for (4x)’ =7y +xysi;
Implied by e.g. kx* =71+ 11 where k=0 or 64
CR 64x=Ty+xy
Factorises e.g.
64x" = (7 +x) or (4x)’ = Y(7 +x) B1 |FT
- 64x° I
Dividese.g. y=— B1 |FT; final answer must be simplified
7 +x
(4)
Component 1: Higher Tier Mark Comment
FT until 2" error for equivalent level of difficulty
9¢? = 7 — de* B1 | Squaring both sides
Allow 3%e? or (3e)? for 9e2?
9e2 +de*=7 B1 | Isolating terms in e?
e?(9+d)=7 B1 | Factorising
2= T B1 | Isolating 2
9+d
e =(+) 7 B1 Taking square root. Mark final answer.
—7 4l 9+d
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Changing the Subject (when the subject appears more than once)

#3

Non-Calculator

GCSE (9-1) Mathematics

Component 1: Higher Tier Mark
| FT if of equivalent difficulty until 2nd error
(x+y)=wy+7or 3x+3y=wy+70e | B1 [Clears the fraction
3y—wy=T7-3x or 3x—7=wy—-3y oe B1 |FT; collects terms
v(3—w)=7-3x0r 3x—7=y(w—3)oe B1 |FT; factorises; allow omission of closing bracket
= 7-3x or y= 3x=7 46 B1 |FT;divides
’ 3—w ' w=—3
e I
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Simplifying Algebraic
Fractions: Non-Calculator

Question Maximum Mark
Mark Awarded
H1 5
Total 5

created with

eduqos‘ Question Bank
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Simplifying Algebraic Fractions Non-Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark
(b)
Qx+1(2x-1) B2 |Allow for 4[' 2 _i’]:4|" L Hl}
\ 4 ) \ 2\ 2
B1 for sight of (2x)* —1° ; allow for sight of
(2x) -1
6x° —13x+5=(2x—1)(3x—5) soi B2 1B1for 6x® —13x+5= (2v... 1)(3v ... 5)
2x+1
— B1 |CAO; mark final answer
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Simplifying Algebraic Fractions:

Calculator
Question Maximum Mark
Mark Awarded
H1 4
Total 4

created with

eduqos‘ Question Bank
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Simplifying Algebraic Fractions

#1

Calculator

Marking Scheme

GCSE (9-1) Mathematics

Component 2: Higher Tier Mark | Comment

(Numerator =) (2x + 5)(2x — 5) B2 |B1 for sight of (2x)2 — 52

(Denominator = ) 3x(2x — 5) B1

2x+5 B1 [Mark final answer. FT provided no more than 1
2x °° previous error and simplification required.
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Straight-line Graphs: Calculator

Question Maximum Mark
Mark Awarded
H#1 3
Total 3

created with

eduqos‘ Question Bank
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Straight-line Graphs

Marking Scheme

Calculator

#1

(@)y=4x+7

B3

Must be given as an equation

B2 forsightofy=4x (+ ..)orm =4, OR
B1 for sightof y=(..x)+7o0rc=7
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Parallel and Perpendicular
gradients: Non-Calculator

Question Maximum Mark
Mark Awarded

#1 1
#2 2
#3 3
#4 4
#5 6
#6 7

Total 23

created with

eduqo‘s' Question Bank
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Parallel and Perpendicular gradients Non-Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics I S
Component 1: Higher Tier
y=k—4x with k=12 B1 |Accept the equation of a different parallel line in
any forme.g. 2y =—8x
(1)
#2 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark
(a)(ii)
y=3x+2only indicated B1
)
y =4x only indicated B1
#3 Component 1: Higher Tier Mark Comment
(a)
Correctly rewriting the equations in the B3 B2 for:
form e one correct equation and a correct but
y=mx +c incomplete rearrangement of the other seen
eg.y=4x-6-5and3y=12x+9
y=4x+3AND y=4x—6.5 e both inthe form y = 4x + ¢ with an error in
one constant term, provided constants aren’t
equal.

(So lines parallel)
egy=4x—6-5andy=4x+9

B1 for:

e one correct equation
y=4x—-6.5 oror y=4x+3

e two equations of the form y = 4x + ... with
errors in both constant terms or no constant
terms.

Allow all marks for equivalent complete methods

e.g. 6y — 24x =18 AND 6y — 24x =— 39 or
(3y=12x + 9AND 3y = [2x — 19.5)

and a clear statement that the two equations are

of the same form and the only difference is the

constant, so they are parallel.
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Parallel and Perpendicular gradients Non-Calculator

#H4 Component 1: Higher Tier Mark
(a)
y =4x — 5 only indicated B1
(b)
2a—-a o€, st B1
9-3 _ 3, (g) oe. si M1 FT ‘their derived gradient’ providing numerator or
2a-a 4 ’ denominator correct.
2a—a =8
Award B1 M1 for change in y = 6 and change in
x =8.
(a=)8 A1 | CAO
(4)
#5 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark
-2 B2 |B1 for 16--4 with at most one arithmetic error
-5-5
oe, si;
may be implied by a right-angled triangle drawn
with dimensions ‘their 20’ and (-)10 or
20 and ‘their (<)10° marked and 'their+ 2L 1
x diff
which must be negative, calculated;
If no marks, award SC1 for a derived answer of 2.
(0, 6) B2 |May be on diagram
B1 for each correct coordinate or for sight of
(=5+5 16—4)
L2 2
y=%x+6leadingto 2y=x+12 B2 |FT ‘their 6 and ‘their -2 for B1
Bilforv=1tix+c or forv=hkx+6 k=0
If B2 B2 BO, award SC1 for showing 2y=x+12
is the same as y = Yax + 6 and that —2 x l =—_1
2
_____________________________________________________ | |andthat(0,6)isontheliney=":x+6
(6)
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Parallel and Perpendicular gradients Non-Calculator

#H6
(a)
m = 2 si B1 could be gradient = 2
c=1si B1 | could be y-intercept = 1
y=2x+1 B1 Implies all 3 marks
(b)
m = -0.5 si B1 FT ‘their gradient AB’; must be clear indication
of being the gradient
(midpoint =) (1, 3) B1
3=-0.5(1)+c M1 | FT ‘their 0.5’ provided = 2;
Accept other full methods e.g.
3 ='their -05'or y—3="their -0.5'(x-1)
x—
y=-0.5x+3.5 ISW A1 | Accept any correct form e.g.
Y=3 . 55 or j—3=—056—1
x—1
(7)
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Parallel and Perpendicular
gradients: Calculator

Question Maximum Mark
Mark Awarded
#1 2
H#2 3
#3 5
#4 6
Total 16

created with

eduqos‘ Question Bank
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Parallel and Perpendicular gradients

#1

H2

#3

Calculator

Marking Scheme

(b)y=8x+3andy-8x-8=0, B2
with no other equations indicated

B1 for both correct answers with another equation
also indicated, or

B1 for one correct selection with at most one
incorrect selection

GCSE (9-1) Mathematics
Component 2: Higher Tier

Mark | Comment

(Gradient of the perpendicular line =) -2

5=-2x-1+c or (y=5)=-2(x+1)oe
or y=-2x+3

2x+y—-3=0 or -2x-y+3=0

B1 |May be implied in later working

M1 |FT for gradients of 2 and —% only

Al |FT
Allowy + 2x -3 =0 oe
Mark final answer

Note: BO M1 A1 for the following
Gradient of 2 leadingto 2x—y +7=00e

Gradient of —% leadingto x +2y—9=00e

Component 2: Higher Tier

Mark Comment

(@)
(gradient =) -4

—-1=-4(1)+cor 4l)=c—(-1) oe
v=—4x+3 or y=3—-4x
v =-4x + 5 is BO MO AOQ (the original)

v = -4x — 3 probably from using (-1, 1) check
B1 MO A0

B1 |May be seen as:
¥ =-4x + c or 4x = ¢ -y where ¢ may be numeric

butc#5
M1 | FT ‘their -4’
A1 |CAO

If gradient of 4 used, award M1 and SC1 for an
answer of v = 4x — 5 if appropriate working seen

(b)

y=5x+7 oe

B2 |B1 for gradient = 5, may be seen in an equation
eg.yv=5x+cC
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Parallel and Perpendicular gradients

H4

Calculator

Component 2: Higher Tier Mark Comment
(b)
(Gradient of AB =) . -4 B1
(Gradient of perpendicular bisector =). % B1 |FT ‘their gradient of AB’
(Mid-point of AB =) (-1, 2) B1
= Yy —(- =1x.
y-2=x=(1) or 2=7x-1+c oe M1 |FT ‘their perpendicular bisector gradient’ and
‘their mid-point’
4y-8=x+1 or y= % X+ 2% oe A1 | Allow any correct intermediate step.
or better
A1 |CAO

for convincingly showing 4y =x + 9
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Simultaneous Equations
(Graphically): Non-Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 2
#3 2
Total 5

created with

eduqos‘ Question Bank
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Simultaneous Equations (Graphically) Non-Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark
(a)(i)
q
Answer in range 0.8 to 0.9 g1 |Allow answer inrange 0.8 to 0.9 and “gbut
5
do not allow ‘gonly (question requires use of
graph); must be the only answer
______________________________________________________________ not for coordinates as final answer
#2 Component 1: Higher Tier Mark
(a)
x=0.70r0.8 B1
y=140r15 B1
If no marks award SC1 for one of the following:
e avalue of x between 0-7 and 0-8 (including
7/9) and a value of y between 1-4 and 1-5
(including 1 2 or ),
e correct values given as coordinates in the
working lines,
e correct answers, written to 1 decimal place,
reversed.
#3 (@) x=-1.680r-1.7 B1
y=130r14 B1 If no marks then SC1 for

a value of x between —1.6 and —1.7 and a value

of v between 1.3 and 1.4 or for correct values
given as coordinates
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Simultaneous Equations (algebraic):
Non-Calculator

Question Maximum Mark

Mark Awarded
#1 2
Total 2

created with

eduqos‘ Question Bank
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Simultaneous Equations (algebraic)

Non-Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark Comment
(b)
= B1
y=2 B1
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Simultaneous Equations (algebraic):

Calculator
Question Maximum Mark
Mark Awarded
#1 3
#H2 3
Total 6

created with

equOS‘ Question Bank
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Simultaneous Equations (algebraic)

#1

#H2

Calculator

Marking Scheme

Component 2: Higher Tier

Mark

Comment

(d)

No marks for T&l; no marks for an unsupported
answer.

Method to eliminate an unknown e.g. equal M1 | Allow one error in one term, not in the equated

coefficients AND appropriate addition or coefficients

subtraction

or rearranges one equation and substitutes

into the other

Finds one unknown A1l |CAO;x=3.5, y=-0.5

Finds the other unknown A1 |FT ‘their x’ or ‘their y" used in one of their
equations

Compoenent 2: Higher Tier Mark Comment

(c) No marks for T&l; no marks for an unsupported

answer.

Method to eliminate an unknown e.g. equal M1 | Allow one error in one term, not in the equated

coefficients and subtraction coefficients if appropriate

or rearranges one equation and substitutes

into the other

Finds one unknown A1l |CAO;x=2 y=-3

Finds the other unknown A1 |FT ‘their X" or ‘their y’ used in one of their

equations
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Simultaneous Equations
(forming and solving):
Non-Calculator

Question Maximum Mark

Mark Awarded
#1 5
Total 5

created with

eduqos‘ Question Bank
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Simultaneous Equations (forming and solving) Non-Calculator

Marking Scheme

#1 (b) 2a+3¢c=72 and 3a+c¢=66 B1 May use other letters or words throughout this
part
Method to eliminate an unknown M1 FT their equations provided one is correct and
e.g. equal coefficients and the other is linear in the same pair of unknowns
subtraction

or rearranges one equation and substitutes into
the other

Allow one error in one term, not in the equated

coefficients

Finds one unknown A1 CAQ; a=18 or ¢=12

Finds the other unknown A1 FT ‘their a’ or ‘their ¢’ used in one of their
equations

(£)15(.00) B1 FT 2(‘their derived a') + 2(‘their derived ¢') — 45

provided 2(‘their derived a’) + 2(‘their derived ¢’)
is greater than 45

Alternative method:

Adult ticket costs £18, child ticket costs £12
found using trials B4
(£)15(.00) FT 2(‘their derived a’) + 2(‘their
derived ¢') — 45 provided 2(‘their derived a’) +
2(‘their derived ¢’) is greater than 45 B1
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Simultaneous Equations
(forming and solving): Calculator

Question Maximum Mark

Mark Awarded
#1 5
#H2 6
Total 1

created with

eduqo‘s' Question Bank
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Simultaneous Equations (forming and solving) Calculator

Marking Scheme

#] 7a+2g=6(.)15 B1 | Both equations are required for the award of B1
AND 5a+8g=9(.)19
Method to eliminate variable, e.g. equal M1 | FT provided at least one equation is correct and the other
coefficients and is of equivalent difficulty.
method to find second variable Allow 1 error in one term, not one with equal coefficients
First variable A1 a=67(p) ora=(£0).67
or g=73(p)org=(£0).73
Second variable A1 | FT their first variable provided M1 previously awarded
(£)4.99 B1 | CAO, not FT
()
H2 6c+ 3r =24(.)60 AND B1 | Both equations given, ¢ & r may be other letters,
5¢c+ 2r =18(.)60 words are accepted
FT provided at least one equation is correct and
consistent place value, with equivalent level of
difficulty
Method to solve simultaneous M1 | Allow 1 error in one term, not one with equal
equations, allow an error but not in the coefficients
equated variable with an attempt to
subftract
First variable correct A1 | Acceptin£orp Curtain £2.20
Rail £3.80
Method to calculate second variable m1 | FT their first variable provided M1 previously
awarded
Second variable correct A1 | Acceptin£orp
(40 = (7ctbr) =40 - 34.40 =) B1 | FT ‘their ¢’ and ‘their r’ provided M1 previously
(£)5.6(0) or 560(p) awarded
If units are given they must be correct
Unsupported answers, ho marks
(6)
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Simultaneous Equations
(one quadratic and one linear):

Calculator
Question Maximum Mark
Mark Awarded
#1 6
#2 6
#3 7
Total 19

created with

eduqos‘ Question Bank
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Simultaneous Equations (one quuadratic and one linear)

Marking Scheme

#1

Calculator

2x+5=3x2+4x -7
3x2+2x-12=0

x= -2 +V(22 - 4x3x-12)
2x3

=-2 +\V148 or x=-1 37
6 3

x=1.69...and x=-2.36...

x=1.69 withy= 8.39
and
X =-2.36 withy = 0.28

M1
A1

m1

A1

A1

Al

Must be equated to zero.
‘=0" may be implied in further work to solve, if no
further work and not ‘=0’ then AO

FT provided their quadratic does not factorise and
equivalent level of difficulty

Use of correct quadratic formula, allow 1 slip in
substitution (not a slip with the formula)

Alternative using x = (y - 5)/2

M1 Correct substitution of x = (y — 5)+2

A1 3y?—26y+7=0

m1 Allow 1 slip in substitution into the quadratic
formula

A1l Correct simplification of b? — 4ac

FT provided M1, m1 previously awarded using their
values of x in 2x + 5 or equivalent to find y-values to 2
d.p.

Accept answers given as coordinates
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Simultaneous Equations (one quuadratic and one linear)

#2

Calculator

Ax+2=4x"+5x -7
4 +2x—9=0

x= -2 £(2° - 4x4x-9)
2x4

x=-2 +\148
8

x="127069... or x=127 and
x=-177069... or x=-177

x=127 withy = 581 (ory =5.80)
and
X =-1.77 withy =-3.31 (or y=-3.32)

M1
Al

m1

Al

Al

Al

(6)

Must be equated to zero.
‘=0" may be implied in further work to solve, if no
further work and not "'=0" then AQ

FT provided their quadratic does not factorise and
equivalent level of difficulty

Use of correct quadratic formula, allow 1 slip in
substitution (not a slip with the formula)

If completing the square used award mlfor sight of
A(x + 1/4)% +

FT provided M1, m1 previously awarded using their
values of x in 3x + 2 or equivalent to find y-values
to 2dp.

Accept answers given as coordinates

Alternative using x = (v - 2)/3

M1 v = 4(y- 2)2+ a(y- 2)— 7 or equivalent
3 3
Al 4\;2 - 10y - 77 =0 or equivalent, must
_ R equate to zero
m y = {10£((-10)- 4=x4x-T7)}/2x4
or equivalent, allow 1 slip in substitution
Al y = (10+/1332)/8 or equivalent
Al y=-3.312... or y=-3.31

andy= 5812 or y= 581

Al Xx=127,y=581 withx=-1.77,y =-3.31
FT to final A1, provided M1, m1 previously
awarded using their values of y in (y - 2)/3 or
equivalent to find

x-values to 2 d p.
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Simultaneous Equations (one quuadratic and one linear)

#3

Calculator

GCSE (9-1) Mathematics
Component 2: Higher Tier

Mark

Comment

3x2 + 2(x2 - Bx + 9) = 12 or better

Bx2—-12x+6=0

- IZP—asiee
(X=) (—12)+/(-12)>—4 x5x6
2%5

(x =) 1.68(9..)or 1.690r 1.7
and 0.71(0..) or 0.7

(Solutions = ) (1.7, -1.3) and (0.7 ,-2.3)

B2

B1

M1

m1

A1

B1

If not B2, award B1 for either:
3x2 + 2(x — 3)2 = 12 or better
3x2 + 2(x2 + 6x + 9) = 12 or better (y = x + 3 used)

Allow B1 for 5x2 + 12x + 6 =0 (fromy = x + 3)
FT from B1 provided only one error in the
expansion of (x — 3)2 and an equation of the form
ax? + bx + ¢ = 0 is obtained with a, b and ¢ # 0.
The equation may be implied by appropriate
substitution into the quadratic formula.

The substitution into the formula must be
seen for M1, otherwise award M0 m0 AO.
FT ‘their derived 5x2- 12x + 6 = 0" for M1 and
possible m1.

Allow one slip in substitution for M1 only but
must be correct formula.

Can be implied from at least one correct value of
x evaluated.

CAO

FT their x values provided M1 awarded.
Allow forx =17, y=-1.3and x=0.7, y=-2.3
Must be correct to 1 decimal place.

Alternative Method

3(v2 + 6y + 9) + 2y? = 12 or better

5y2+ 18y + 15=0

—(18)+,/(18)2—4 x5x15

v=) s

—

—18++/24

V=) —0

(y=)-1.31(0..) or-1.3
and -2.28(9...) or -2.29 or-2.3

(Solutions = ). (1.7, -1.3) and (0.7, -2.3)

B2

B1

M1

m1i

A1

B1

If not B2, award B1 for either:
3(y + 3)2 + 2y? = 12 or better
3(y2- 6y +9) +2y2 =12 or better (x = y - 3 used)

Allow BT for 5y? — 18y + 15 =0 (from x =y - 3)
FT from B1 provided only one error in the
expansion of (y + 3)2 and an equation of the form
ay? + by + ¢ = 0 is obtained with a, b and ¢ # 0.
The equation may be implied by appropriate
substitution into the quadratic formula.

The substitution into the formula must be
seen for M1, otherwise award M0 m0 A0.

FT ‘their derived 5y? + 18y + 15 = 0 for M1 and
possible m1

Allow one slip in substitution for M1 only but
must be correct formula.

Can be implied from at least one correct value of
y evaluated.

CAOQ

FT their y values provided M1 awarded.
Allow forx=1.7, y=-1.3and x=0.7, y =-2.3
Must be correct to 1 decimal place

337



Quadratic Graphs: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 2
H2 3
#3 4
H4 5
#5 7
Total 21

created with

equOS‘ Question Bank
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Quadratic Graphs Non-Calculator

Marking Scheme

#1 Component 1: Higher Tier Mark Comment

(b)
(-2, 9) B2 B1 for each

If no final coordinate given, award B2 for an
unambiguous x = -2 and y = 9 seen in working

B1 for one of x = -2 or y = 9 seen in working

H2 (a)
y=2(x+1)(x—4) oe; ISW B3 | B2for y=k(x+1)(x—4), where k is -2 or any
non-zero positive value e.g. 1
or B1 forafactorof (x+1) or (x—4) seenor
implied
If no marks then SC2 for an answer of
¥ =2(x—1)(x+4) or equivalent or SC1 for an
answer of y =k(x—1)(x+4) oe, where kis -2
or any non-zero posifive value e.g. 1
#3 Component 1: Higher Tier Mark
(b)(i)
-8 B1 | Allow (0,-8)ory=-8
(b)(ii)
-1,-9) B2 | B1 for each.
If no final coordinate given, allow:
e B2 for an unambiguous x =-1 AND y = -9
seen in the working
e B1 for an unambiguous x =-1 ORy =-9
seen in the working
If no marks, award SC1 for (-9, —-1).
(b)(iii)
x=-4,x= 2 B1 If answer line is not completed, allow —4, 2, but
do not allow (-4, 2)
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Quadratic Graphs

"4

o

Non-Calculator

Component 1: Higher Tier Mark Comment
(a)
maximum point indicated B1
(b)
(x—5)>-16=0si B1
M2 |May be seen in stages

5+4/16 or (x = 1)(x = 9)

M1 for x—Szi\/E or S+\/E or
x> —10x+9(=0)

x=1x=9 A1 |Not from wrong working;
allow (1, 0) and (9, 0)
final answer of x = 9 only implies M1
5)
(a)
X -2 -1 -0.5 0 1 B2 | B1 for any two correct
v 1 -1 | 125 | -1
(b)
All 5 correct points plotted correctly B2 | Mark intent
and joined with a smooth curve
B1 for a smooth curve at least through 3 correct
pairs of coordinates or for all of their 5 pairs of
coordinates plotted correctly
Allow 2 marks here if curve correct even if there
is a slip in their table
(c)
v = _i oe B1 Equation must be stated; check graph;
2 1
not for x=——y=-1.25
2
(d)
(x=)05t00.7, -1.5t0-1.7 B2 | or FT ‘their curve’

B1 for one correct root

If their curve has more than 2 roots, they must
give all their solutions for B2 and may omit one
solution only for B1.
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Quadratic Graphs: Calculator

Question Maximum Mark
Mark Awarded
#1 7
#2 6
#3 3
Total 16

created with

eduqos‘ Question Bank
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Quadratic Graphs

#1

H2

Calculator

Marking Scheme

GCSE (9-1) Mathematics

joined with a smooth curve

Component 2; Higher Tier Mark Comment
(a)

A LB
(b)

All 7 correct points plotted correctly and B2 |Tolerance + a small square;

FT ‘their points’ and ‘their curve’ for 2 marks
provided the curve is reasonably parabolic

B1 for a smooth curve at least through 4 pairs of
coordinates or for all of ‘their 7 pairs of
coordinates’ plotted correctly

(c)
-1,3 B1 |Must be exact as values given in the table.
Do not award for (-1, 0) and (3, 0)
N
The line v = 1 drawn B1 | Allow for appropriate marks on the curve at v =1
for at least one intersection
FT ‘their curve' provided there are at least 2
intersections; if their curve has more than 2
intersections with v = 1, they must give all their
solutions for B2.
x=-12t0-1.3 B1 | Allow these marks for calculated solutions
x= 32t03.3 B1 |e.g.x= -1.2360...and x = 3.2360...
Award B1 only if both solutions are given as
coordinates e.g.(-1,2, 1) and (3.2, 1)
T
(a)3 B1 Accept (0, 3)
Do not accept (3, 0)
(b)-12 B1 Accept (-3, -12)
Do not accept (-12, -3)
o (c)(1,4) B1 Do not accept ‘4’ or (4, 1)
(d) (-1, 0) and (3, 0) B2 With no extra coordinates
B1 for sight of -1" and ‘3’
(e) Sight or indication of ‘“Yes’ with B1
appropriate working shown, e.g.
3+16.4-67.24 (=-47.84)
(6)
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Quadratic Graphs

#3

Calculator

GCSE (9-1) Mathematics

Component 2: Higher Tier MARE b
(a)
-2.2 B1 |CAO
o \BOfOr(3.5,-22)
(b)
5.6 B2 B1for3.5-140r3.5+(3.5-1.4)orclear
evidence of attempting one of these.
L |AcCept345t0355astheirds
(3)
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Velocity-Time Graphs (linear):
Non-Calculator

Question Maximum Mark
Mark Awarded
H1 4
Total 4

created with

eduqos‘ Question Bank

344



Velocity-Time Graphs (linear)

#1

Non-Calculator

Marking Scheme

GCSE (9-1) Mathematics

Component 1: Higher Tier Mark
(a)
Acceleration B1 |Accept rate of change of velocity
""" by
1 1 -
2 <60k +210 f\'+§>< 120 < £ = 2400 or M2 |If unit conversion attempted, allow 1 consistent
y error for M2
> «(210+390) & = 2400 or Ignore errors in unit conversion for M1
1><(1]><};+3_5 <k+1 2k = 2400 or M1 for an attempt to sum at least 2 out of 3 areas
2 2 with at most one error
1 - or for an attempt to find the area of a trapezium
2" (3.5+6.5)xk = 2400 with at most one error in the structure of the
formula, si
8 (m/s) A1 |CAO
Final answer of 480 (metres per minute) implies
_________________________________________________________ o2
(4)
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Velocity-Time Graphs (non-linear):

Calculator
Question Maximum Mark
Mark Awarded
#1 6
#H2 9
Total 15

created with

eduqos‘ Question Bank
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Velocity-Time Graphs (non-linear)

#1

H2

Marking Scheme

Calculator

(a) (30+=60=) 0.5 (km/min) B1 Accept an answer in the range 0.46(km/min) to
0.52(km/min)
(b) Tangentdrawn att =17 B1
difference in y values (= 60) M1 Allow with + 60 for change of units omitted for M1
difference in x values only
........ (km/min’) A1 | (Note: 0.01 to 0.03 km/min’)
(c) (33-44)=10 (x60) M1 Allow (44 - 33) + 10 ( x 60)
Allow with x 60 for change of units omitted for M1
only
-66 (km/h?) A1l Must be negative
(6)
(a)(9) + 60 + 60 M1
x 1000 M1
Reading from graph 16 (seconds) A2 | FT from ‘their 2.5(m/s)’ provided at least M1

previously awarded
Al for 2.5(..m/s)

(b) Reasonable statement, e.g. E1 | Do not accept, e.g.
‘tangent at t = 22 is almost parallel ‘positive gradient’
to the gradient during this period’
Allow, e.qg.
‘gradient of the tangent is positive’,
‘the tangent follows the trend’
(c) Attempt to find at least one S1
point, i.e. value of v for 0 <t <60
t (0) |10 20 30 40 |50 |60
At least 2 correct plots or 2 P1 Y (7) |71 |74 |79 86 |95 | 106
appropriate values of v
Suitable curve between 10 and 60, C1
or 3 values of v evaluated in the
interval 10 =t = 60,
Two times with difference of B1 | (20 and 51 seconds, allow 20 and 50 seconds)

2.5m/s
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Rate of Change Graphs:
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
#2 7
Total 1

created with

eduqos‘ Question Bank
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Rate of Change Graphs

#1

H2

Non-Calculator

Marking Scheme

GCSE (9-1) Mathematics

Component 2; Higher Tier Mark Comment
(a)
0 (cm per year) B1
(b)
Gradient of the chord joining (10, 145) to
(15, 168)
168 -145
15-10 M2 |M1 for the gradient of a chord with one point
correct
4.6 (cm per year) A1 |CAO
ey
Component 1: Higher Tier Mark Comment
(a)
Tangent drawn at time 6 seconds M1
Difference in y . .
Difference in m1 |Allow the m1 if two positive values are used.
Correctly evaluated negative gradient from | A1 |Accept answer written as a correctly
their tangent simplified, improper fraction (unless it gives a
whole number), mixed number or decimal.
If answer is only given as a decimal, it must be
correct to 1 decimal place — rounded or
truncated.
Ignore units.
(b)
17.5or = oe Bz |ISW
z B1 for (37-2)+2
Ignore units.
(c)
Line drawn from (7, 40) to (7.8, 0) B2 [B1 for either
¢ aline from (7, 40) through (7.5, 15)
* sight of 48 seconds (from 40 + 5/6)
(7)

349




Trapezium Rule: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 3
#2 5
#3 8
Total 16

created with

eduqos‘ Question Bank
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Trapezium Rule

#1

H2

Non-Calculator

Marking Scheme

(@)

Valid comment e g. E1 | Allow acceleration or deceleration only without

‘An estimate of the acceleration (at 40 reference to ‘at 40 seconds’.

seconds).” or ‘How fast the vehicle was

accelerating (at 40 seconds).’ Allow e.g. ‘How fast the vehicle was
decelerating (at 40 seconds).’

(b)) |

Valid explanation e.g. E1

‘The rectangles are all bigger than the area

they are estimating.” or ‘The rectangles she

has chosen give an overestimate.” or ‘The

area is overestimated.” or ‘It is an

overestimate.’

(b)(i) | | |

Valid improvement e.g. E1 | Check diagram for information to further

‘She could use some triangles as well as explain their comment e.g. drawing the

rectangles.” or ‘She could use trapezia.’ or positions of hew rectangles

‘She could use thinner rectangles.” or ‘She

could lower the height of the first 3 and the

last 2 bars so that the top went through a

cross.’ or ‘She could use the trapezium

rule.’

3)
(a)

Summation of areas of 4 vertical strips S1 e.g. trapezium rule or equivalent attempted with
trapezia or triangles and rectangles
Do not allow for ‘counting squares and adding’,
even if by strip

(v values =) 17,5, 1, [5, 17] si B1 | ignore extra correct y values for this mark;

Correct calculation for the area using 4 M1 | FT ‘their y-values’ e.g.

trapezia oe 1 1
2(5X2X(17+5)+EX2X(5+1)J

56 (square units) Al CAO

(b)

Overestimate with valid reason e.g. E1 Allow e.g. ‘The trapeziums are above the curve’

‘(The curve is convex so) the area of under
the curve for each strip is less than the
area of the trapezium estimating that area.’

or ‘The curve is convex’

Comments must be based on an attempt to find
the area using 4 vertical strips in (a)
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Trapezium Rule

#3

Non-Calculator

GCSE (9-1) Mathematics

Component 1: Higher Tier Mark Comment

Sigl’g‘?éf tangent at r = 6 S1

Uses % M1

Correct evaluation (m/s? or ms=) A1 |FT ‘their _verticaldiff_. must be negative;

(b)(i)
Summation of areas of strips S1 |e.g. trapezium rule or equivalent attempted with
trapezia/triangles/rectangles
(v values =) (0) 16, 24, (24, 16, 0) si B1 |Ignore extra correct v values for this mark;
accept mid-ordinates 9, 21, 25, (21, 9)
Correct calculation for the area using 5 M1 |FT ‘their v-values’ e.g.
strips 1 1
2| 57 2x16+-x2x(16+24) |+2%24 or
2 %><2><16+2><20+1><24.5 |or
1 1 -
2 3% 2x16+ 2 x2x(16:+24) |+2x25
(using mid-ordinates) 2(9x2)+2(21x2)+25x2
MO if only using rectangles except for use of mid-
ordinate rule approaches
160 or 161 or 162 (square units) | Al__|FT; mid-ordinates give 170 |
(b)(ii)
Distance (travelled inmetres) | | B ]
(8)

horizontal diff °

allow improper fractions
NB allow full marks if calculus method used.
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Trapezium Rule: Calculator

Question Maximum Mark
Mark Awarded
H#1 7
Total 7

created with

eduqos‘ Question Bank
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Trapezium Rule

#1

Calculator

Marking Scheme

Component 2: Higher Tier Mark Comment
(@)
Reasonable tangent drawn at 7 = 3.5 S1
Calculateg —vertical diff M1 |FT ‘their tangent’ provided S1 awarded

horizontal diff

vertical diff

Correct gradient A1 |FT 'theirihorizontaldiﬁ’; must be negative
(b)

Correct calculation for the area using 3 M3 |Allow 14 to 15 and 24 to 25 for v att =1 and t=4
trapezia and 2 triangles oe e.g. M2 for a correct calculation with one error
%x (I)=15 +§>< (D)= (15+35) +%x (I)=(35+32) g:l)'OSSIny repeated) in a v value

1 1 M1 for a sum of 5 areas using strips of equal
+—x(1)x(32+25) +3x (1)x25 width with at most 2 errors
107 (metres) A1 |FT

Accept answer in range 105 to 109 inclusive with
working; ignore any units if stated
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Kinematics: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 3
#2 3
Total 6

created with

eduqo‘s' Question Bank
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Kinematics

#1

Marking Scheme

Non-Calculator

Component 1: Higher Tier Mark
v—>06 S1 Forms a gradient in terms of v
15-5
=0 _05 M1 | FT their —Yomicaldil - ies the 1
=1.2 ewr —— . .Imples ihe
15-5 horizontal diff P
(v=)11 (m/s) Al
Alternative method 1
v=u+at withu=6a=0.51=10 St
6+ (0.5)(10) M1 | Implies the S1
fv=)11I (m/s) Al
Alternative method 2
Right-angled triangle drawn with S1
horizontal 10 marked or use of
change in v
change in ¢
0.5x10 ( +6) M1 | Implies the S1
(v=) 11 (m/s) Al
Alternative method 3
v=05r+35 S1 | Finds the equation of the line;
allow in terms of y and x:
(v=v,x=1)
v=05x+¢
6=0.5(5)+c
c=35
v=0.5(15)+3.5 M1
(v=) 11 (m/s) Al
(3)
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Kinematics Non-Calculator

#2 Component 1: Higher Tier Mark Comment
12—-w or w-=12 S1
10-5 10-5
w=12=-15o0r 12—-w =15 M1 Implies S1
10-5 10-5 Allow forw=12=1.5
10-5
w=4.5(m/s) A1 CAO

An answer of w = 19.5 is awarded S1 M1 AO
provided no incorrect working seen.

Alternative method
Useofv=u+atwithu=12 a=-1.51t=5 S1 Allow S1 and M1 for use ofa = 1.5

12-1.5x5 M1 | Implies S1

w = 4.5 (m/s) A1 | CAO
3)
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Reciprocal Graphs: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 6
Total 7

created with

eduqo‘s' Question Bank
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Reciprocal Graphs Non-Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark Somiment
(b) Valid criticism e.g. E1 | Allow e.g. ‘There is no scale so she might have
‘The graphs are not labelled so P 2
you cannot tell which is which’ or drawn something like — and ——
‘None of the branches should 2 %
cross the x-axis’
H2 GCSE (9-1) Mathematics
Component 1: Higher Tier tade Kb At
(a)(i)
Valid explanation e.g.
‘There is no value for which 0 x .... = 1" or *1 . A i
All Q. x=—, y=— if b th
cannot be divided by 0’ or ‘Because if one of | E1 e y7 7 % RSN SRR
them is zero, the product would be zero not have no value’
1.
Do not allow e.g. ‘Because then the value could
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, not be 1" without further explanation |
(a)(ii)
Correct graph:

One branch in 1st quadrant, not touching
either axis and correct shape

One branch in 3rd quadrant, not touching
either axis and correct shape B2 |For 2 marks, must be 2 distinct curves; allow
some slight curving back at ends

B1 for either branch correct

If no marks, SC1 for both branches correct but

(a)(iii)
inversely B1 |allow poor spelling;
allow ‘inverse’ or ‘not directly’ or ‘not in direct’ or
‘not direct’ or ‘not’ or ‘indirectly’
RN MRS | Do not allow e.g. ‘invertional’ or ‘inversamental’ |
(b)
5 x 0.1% oe, si M1 | Substitutes and rearranges; may be in stages;
implied by e.g. Vq 5, L .us, P53 (must be
0.17 0.2
clear that ‘0.2’ is what they think is 0.1?)
0050e | Al llmpliesMt
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Exponential Graphs: Non-Calculator

Question Maximum Mark
Mark Awarded
H#1 2
Total 2

created with

eduqos‘ Question Bank
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Exponential Graphs Non-Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics
Component 1: Higher Tier Mais Gomment
(b)
Substitutes a pair of co-ordinates with non- S1
zero x co-ordinate into y =k"
4 B1 not from wrong working; implies S1
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Trigonometric Graphs: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 3
#2 4
#3 4
Total 11

created with

eduqos‘ Question Bank
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Trigonometric Graphs Non-Calculator

Marking Scheme

#1 (a)

Correct sine graph over full domain with B2 | B1 for correct shape over full domain but 1 and

maxima and minimum at 1 and —1 —1 not marked

respectively
or for correct roots, maxima and minimum but
incorrect shape e.g. ruled sections
or for the correct curve from 0° to 360° with 1
and -1 marked

(b) 4 B1

3)
#H2 ~ (@ _

Correct tangent graph over full domain B2 | B1 for asymptotes at x = 90° and x = 270° and
correct shape for at least one complete and
continuous section; be generous with shape

(b)

45(°) and 225(°) B2 | with no exfras in range
B1 for either, ignoring extras, or for
180 + ‘their 45 providing ‘their 45’ is acute
If no marks then SC1 for sight of tan45 = 1

(4)
#3 Component 1: Higher Tier Mark
(a)(i)

Correct cosine graph over full domain with B2 | B1 for correct shape over full domain but 1 and

minima and maximum at -1 and 1 —1 not marked

respectively

T OR for correct roots, minima and maximum but
incorrect shape e.g. ruled sections

/\ OR for the correct curve from at least 0° to 180°
—+ o = p - with 1 and —1 marked
_/ Al \

(a)(ii)
30°, -30° B2 And no extras in range
B1 for either, ignoring extras;

if no marks, award SC1 for stating cos30 =

N3
2
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Trigonometric Graphs: Calculator

Question Maximum Mark
Mark Awarded
#1 3
#2 4
#3 4
Total N

created with

eduqos‘ Question Bank
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Trigonometric Graphs Calculator

Marking Scheme

H#1 (a) Correct sketch B1

(b) 23.578....(°) and 156.42...(°) alone B2 | B1 for either angle
Accept rounding and truncation of angles

#2 Component 2: Higher Tier Mark Comment
(a)
136.9(7...) or 137(°) B2 |B1 for either angle. Allow embedded answers.
AND Penalise -1 for each additional incorrect value.
223(%) with no other values lgnore additional correct values outside the range
for B2 or B1.

If no marks award SC1 for answers of
136(°) AND 224(°) with no other values

(b)
A correct translation through (°,) with at B2 |B1 for a correct translation through (°) without

least -2 indicated on the y axis and 180 and labels on the axes.
360 indicated on the x axis.

#3 GCSE (9-1) Mathematics Mark Bommunt
Component 2: Higher Tier
(a)
Correct sketch with inflection points at B2 |If vertical asymptotes not seen, they may be
(0,0), (180, 0) and (360,0) AND graph implied by a break in the curve of ‘their sketch’
tending towards the vertical asymptotes at x at x = 90 x = 270 provided there is asymptotic
=90 and x = 270 behaviour.
Graph must be attempted fromx=0tox =
360.
Ignore continuation of sketch beyond these
values.
B1 for sketch with inflection points at (0,0),
(180, 0) and (360,0) only OR vertical
| |@symptotes seen at 90 and 270 0nly
(b)
40 and 220 and no others inthe range | | B2 |B1foreitherone
(4)
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Translation of Graphs

Question Ma;;i;rr\;m
#1 1
H2 2
#3 2
H4 4
Total 9

created with

: Non-Calculator

Mark
Awarded

eduqo‘s' Question Bank
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Translation of Graphs

#1

H2

#3

"4

Marking Scheme

Non-Calculator

(a) No implied or indicated with valid
explanation e.g. ‘(All the y-
coordinates change sign so) itis a
reflection in the x- axis’

E1

GCSE (9-1) Mathematics
Component 1: Higher Tier

Mark

(b)

Reflection in the x-axis

B1 Mark intent

(-2, 1) and B1 |CAO
(=6, -0.5)indicated .
(b)
0
Translation through (I\J where k>0 B1
A(-2, 1) and B(2, 5) seen or scales marked | B1
Component 1: Higher Tier Mark

(b)({)
0
Translation through L where k<0

Correct coordinates seen or scale marked

B1 | Allow good freehand

B1 A

0,2)
\/
(-2

Y

V
—1)

(b)(ii)
k
Translation through o0l where k>0

Correct coordinates seen or scale marked

B1 Allow good freehand

\

B1
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Translation of Graphs: Calculator

Question Maximum Mark
Mark Awarded
#1 4
H2 5
Total 9

created with

equOS‘ Question Bank
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Translation of Graphs Calculator

Marking Scheme

#1 Component 2: Higher Tier Mark Comment

(a)(i)
Reflection in y-axis B1 |lgnore coordinates for this mark; graph must be in
1st quadrant, starting at origin and ending at a
point on the x-axis

Correct coordinates seen or scale marked B1 |A(3,0)and B(1, 1)

(a)(ii)

. 0
Translation through {kl where k>0 B1 |lgnore coordinates for this mark; graph must be in
2nd quadrant, but mark intent for the end points
to have the same y-coordinate

Correct coordinates seen or scale marked B1 |A(-3,2)and B(-1, 3)
#H2 (a) Reflection in the x-axis M1
0,2 A1 | Accept 2 indicated correctly on the y-axis
(b) Horizontal translation B1 | Any horizontal translation without including any other

transformation

Correct translation with (1, 0) and (3,0) B2 | Accept indication of 1 and 3 on the x-axis with the correct
indicated on the x-axis translation

B1 for a correct translation with only one of the values 1
and 3 indicated, or

for a horizontal translation with (-1, 0) and (1, 0) indicated
on the x-axis as intersections, or

for a horizontal translation to show y = g(x) with (0, 0) and
(2, 0) indicated on the x-axis as intersections
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ldentities: Calculator

Question Maximum Mark
Mark Awarded
H#1 3
Total 3

created with

eduqos‘ Question Bank
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Identities Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics

Component 2: Higher Tier
(a)

14x? = 16xy — 3xy + 15y? B2 |B1 for either 14x? — 16xy or -3xy + 15y?

convincingly leading to 14x? — 19xy + 152

(b)

Mark | Comment

A correct explanation e.g. E1 [|Allow, e.g.
‘The expression is true for all values ‘The different expressions have the same value.’
of xand y.’ ‘To show the two expressions are identical.’

‘It is always true’
Do not allow, e.g.

‘It means they are identical.’

‘It represents the same thing written in different
ways.’

Explanations involving equations.
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Algebraic Proof: Non-Calculator

Question Maximum Mark
Mark Awarded
H#1 2
Total 2

created with

eduqos‘ Question Bank
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Algebraic Proof

#1

Non-Calculator

Marking Scheme

GCSE (9-1) Mathematics

Component 1: Higher Tier Mark Comment
(a)

(n+1)(n+2) B1 |Allow n(n+3) + 2 with (odd x even) or (even x
odd) is even then + 2 is even

odd = even - even B1 |Suitable complete explanation.

(since n+1 and n + 2 are consecutive

numbers so one will be odd and one even)

Alternative method 1 - using expansion of

odd and even expressions

(2k)2 + 3(2k) + 2 = 4k? + 6k + 2 AND ‘all B2 | Bf1 for working correct expansion,

terms even’ simplification and justification of either

AND

(2k+ 1)2 +3(2k+ 1) +2=4k2+ 10k + 6 (2k)?2 +3(2k) + 2 OR (2k+ 1)2 + 3(2k + 1) + 2

AND ‘all terms even’

Alternative method 2 — using combinations

of edd and even terms

Correct justification e.g. B2 | B1 for justification with either odd OR even

ifnisoddthenn?+3n+2is
odd + odd + even 2 even
AND
ifniseventhenn?+3n+2is
even + even + even = even

values for n.

OR

B1 for at least 4 correctly evaluated terms
from substituting two (or more) odd values
AND two (or more) even values of n.

n 1 2 3 4 5
n?+3n+2 6 12 | 20 | 30 | 42

n 6 7 8 9 10
n?+3n+2 56 | 72 | 90 | 110 | 132
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Algebraic proof: Calculator

Question Maximum Mark
Mark Awarded
H#1 3
Total 3

created with

eduqos‘ Question Bank
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Algebraic Proof Calculator

Marking Scheme

#1 GCSE (9-1) Mathematics
Component 2; Higher Tier Mark Comment
(c)
2n+2and B1 |oe
2n+4
2n+2n+2+2n+4=)6n+6 B1 |FT 2n + ‘their 2n + 2’ + ‘their 2n + 4’
Convincing statement of divisibility by 6 E1 |oe
| 9. =6+ 1)or'bothterms divide by 6" | |
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Trial and Improvement / Iteration:

Calculator
Question Maximum Mark
Mark Awarded
#1 4
#H2 4
#3 2
H4 4
#5 5
#6 4
Total 23

created with

eduqos‘ Question Bank
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Trial and Improvement / Iteration

#1

Marking Scheme

Calculator

GCSE (9-1) Mathematics
Component 2: Higher Tier

Mark

Comment

One correct evaluation 2 < x <3

2 correct evaluations 2-55 = x = 2-75,
one <0, one >0,

2 correct evaluations 2-55 = x £ 2-65,
one <0, one > 0.

x=26

B1

B1

M1

Al

Correct evaluation regarded as encugh to identify

if <0or>0.

If evaluations not seen accept ‘too high' or ‘too

low'.

Note: Some candidates may test 2x3 - 5x = 23

=

R e T
DO OB GRS

Note: Evidence for M1 must be seen before A1

2¢° - 5x - 23

-17
-14.978
-12.704
-10.166

-7.352
-4.25
-0.848
2.866
6.904
11.278
16

can be awarded.

2.62
2.63
2.64

2.55
2.65
2.75

-0.130...
0.232...
0.559....

-2.587...
0.969...
4.843...
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Trial and Improvement / Iteration

H2

Calculator

GCSE (9-1) Mathematics

Component 2: Higher Tier Mark Comment
Correct evaluation enough to imply > 40 or < 40;
If evaluations not seen then may be implied by
e,g, 'too big’ or ‘too small’;
Solving +* + v— 40 =0 should be marked
equivalently
One correct evaluation with 3 < x < 4 B1
Two correct evaluations with 3.25 <x < 3.45 | B1
and
one > 40, one < 40 soi
Twao correct evaluations with 3.25 <x<3.35 | M1 |Providing at least B1 awarded allow this M1 for a
and clear statement of the solution, e.g. between 3.3
one > 40, one < 40 soi and 3.4.
3.3 A1 X ©+x or © +x—40
3 30 -10
3.1 32.891 —7.109
3.2 35.968 -4.032
3.25 | 37.578... —2.421...
3.3 39.237 -0.763
3.35 | 40.945... 0.945...
3.4 42.704 2.704
3.45 | 44.513... 4.513...
3.5 46.375 6.375
3.6 50.256 10.256
3.7 54.353 14.353
3.8 58.672 18.672
3.9 63.219 23.219
4 68 28
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Trial and Improvement / Iteration

#3

Calculator

Component 2: Higher Tier

Mark

Comment

No indicated or implied with

(2% 1.813-3 x 1.812—-2 =) 0.03(1....) AND
(2 x 1.823— 3 x 1.822- 2 =) 0.1(19...) AND

a correct explanation e.g

‘one should be positive, and one should be
negative’.

‘0 is not between 0.119.. and 0.03..’
‘0.119... and 0.03.. are both positive’

Alternative Method
No indicated or implied with

(2x1.813— 3 x 1.812=) 2.03(1....) AND
(2 x 1.823— 3 x 1.822 =) 2.1(19...) AND

a correct explanation e.g

‘one should be more than 2, and one should
be less than 2.

‘0 is not between 0.119.. and 0.03..°
‘0.119... and 0.03.. are both positive’

B2

B2

Allow for 0.03 seen and an explanation saying
that 1.82 will lead to a greater answer that is not
negative.

Award B1 for one of the following:

e 0.03(1....) and 0.1(19...) seen with a correct
explanation but with yes indicated.

e a correct explanation following an error in
their substitution.

e 0.03(1....)and 0.1(19...).

Allow for 2.03 seen and an explanation saying
that 1.82 will lead to a greater answer that is not
negative.

Award B1 for one of the following:

e 203(1...)and 2.1(19...) seen with a correct
explanation but with yes indicated.

e a correct explanation following an error in
their substitution.

e 203(1...)and 2.1(19...).
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Trial and Improvement / Iteration Calculator

H4 Component 2: Higher Tier Mark Comment

Correct evaluation enough to imply > 0 or < 0; If
evaluations not seen then may be implied by e,g,
‘too big’ or ‘too small’;

Mark solving 2x* + x* =12 equivalently

One correct evaluation with 1 <x <2 B1

Two correct evaluations with 1.55 <x < 1.75| B1
and one > 0, one < 0 si

Two correct evaluations with 1.65 <x<1.75| M1
andone > 0, one <0 si

1.7 Al x 28 +x7 =12 | or | 2%+

1 -9 3
1.1 -8.128 3.872
1.2 —7.104 4.896
1.3 -5.9186 6.084
1.4 —4.552 7.448
1.5 -3 9

1.55 | —2.149... 9.850...
1.6 —1.248 10.752

1.65 | -0.293... 11.7086...
1.7 0.716 12.716

1.75 | 1.781... 13.781...
1.8 2.904 14.904
1.9 5.328 17.328
2 8 20

If no marks, award SC2 for a complete method
with a final answer of 1.1 from
Qv +xi-12=00r vy’ +x’=12

(4)
#5 Component 2: Higher Tier Mark | Comments
(a)
+3 B1 | Allow ‘Plus 3’ but not 3
(b)(i)
Correct rearrangement to x = /2’:’5 B1 Allow working back from x = / 2’:’5 to
x3-2x—-5=0
(b)(ii)
Xy =\/§or2.12(...) M1
x5 = 2.08(...) m1 | Allow omission of x, =2.09...;
Xy = ;-83(---) allow for x, =2.09 x, =2.1(0) x,=2.09
¥s = 2.09C..) (from rounding consistently to 2dp)
(x=)21 A1 | Allow omission of x; =2.09..., ignore extra
iterations if listed; answer without/with incorrect
working does not imply the method marks
)
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Trial and Improvement / Iteration Calculator

#H6 Component 2: Higher Tier Mark Comment
(b) Correct evaluation regarded as enough to identify
if <Qor>0.
If evaluations not seen accept ‘too high’ or ‘too
low’

Some candidates may test
2x3+ 11x2 +16x—65=10

2x3 + 11x? + 16x

1=

1.6 61.952
One correct evaluation 1.6 = x< 1.7 B1 1.61 62.619...
1.62 63.291...
2 correct evaluations 1.635 = x < 1.655, B1 1.63 63.967...
one <0, one > 0. 1.64 64.647... 1.835 64.3086...
1.65 65.331... 1.645 64.989...
2 correct evaluations 1.645 < x < 1.655, M1 1.66 66.020... 1.646 65.0575..
one <0, one > 0. 1.67 66.712... 1.855 65.675...
1.68 67.409...
x=1.65 A1l 1.69 68.110...
1.7 68.816...

Note: Evidence for M1 must be seen before A1
can be awarded.

No marks awarded for an unsupported answer of
1.85.
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Composite / Inverse Functions:
Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
H#2 4
#3 6
#4 7
#5 7
#6 7
#7 7
#8 8
Total 50

created with

eduqos‘ Question Bank
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Composite / Inverse Functions

#1

H2

Non-Calculator

Marking Scheme

Component 1: Higher Tier Mark
(a)
1 B ’ X 1
—lor|—=] OR A =__ oe M1 | mustbe —
h[é} [6] ()= 6
OR
X 3
Accept e.g. hg{x)z(é]

3
Allow e.g. hg — [%) or any clear indication they

know what the function is

16 Al
L
If no marks, SC1 for ‘their %’ correctly cubed, as
1
final answer providing they have shown 3 or
exact equivalent
(b)
W (x)=3x or x=h(=2) or (-2) M1
(x=)-8 Al
(4)
@)i) 46
2(64) M1 | orfor gf(x)= ! _+ seen or implied
14 A1 | CAO
(a)(i)
g (x)=5x-6 B2 | Allowy=....efc
B1 for x=5y—6 if x and y not interchanged
later
or
SC1 for yorg ' (x)=5x+6 or equivalent
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Composite / Inverse Functions Non-Calculator

#3 GCSE (9-1) Mathematics
Component 1: Higher Tier Mark
@)
sin30 M1 |or fe(x) = sin (x — 90)
Y2 or 0.5 A1
() e

[;‘;‘1(,\-) :] v +23 B2 |Award B1 for x=3{y+23 oe, unless x and ¥
interchanged later
or

SC1 for (york™(x)=)3[x—23 oe

¥ +23 = 5%r better M1 | FT ‘their inverse function’ if possible; must be of
equivalent difficulty; MO for e.g. — =5
X =23
x =102 A1 |CAO
Alternative method: | |
k' (x)=35 means x=k(5)si B2
k(5)=5"-23 M1
Y=102 Al 1A
H#H4 Component 1: Higher Tier Mark Comment
(a)
\(x) = Vx =3 B2 | B1 forx?=y— 3 or equivalent
Valid explanation e.g. E1
‘You cannot find the square root of a
negative number, so the smallest value of
xis 3.
(b)
fex)=(x—-4y2+5 B1
gf (x)=(x*+5)—4 B1
(x—4’+5-((*+5)-4) M1 | FT ‘their fg (x)” and/or ‘gf (x)’ provided of
g
equivalent difficulty
(x?=8x+16+5-x"-1=)20-8x A1 | Must not be from incorrect working.
(@)
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Composite / Inverse Functions

#5

#6

Non-Calculator

4-x 4—vy
(a) g (x)= X ! B2 | B1for x=— ) or equivalent unless x and y
- 2
interchanged later
or
-1 4+ .
SC1for vorg (x)= or equivalent
4—x=3x+6 or equivalent M1
1
=== A1 | Alternative method:
- x=g(x+2) B1
x=4-3(x+2) B1
x =—2—3x or equivalent M1
1
X=—o At
2
(b) 4-3(4-3%) M1
Ox—8 A1
(c) Valid explanation e.g. E1 | Allow ‘17 is the same as (-1)"".
“h(—=1)=h(1)=6 so both are equal
to g(6).’ Allow for working out gh(—1)and gh(l) and
showing they are both e.g. —14.
(7)
(a)
8+— oe MA
%
X A1
(b)y .
Valid explanation e.g. E1 | allow e.g. f(x) is a self-inverse function’;
‘They are the same function.’ allow the inverse function found and the
explanation stated
(c)
(g"()=)x- B
(g'/(0= )——5 B1
8
—=16 or better M
X
1
(x :)E oe A1 | CAO
Alternative method:
JF(x)=g(l) M1
f(x)=16 M1
b 16 or better M1
5
1
(x=)— oe A1
2
(7)

385




Composite / Inverse Functions

#7

#8

Non-Calculator

GCSE (9-1) Mathematics

Component 1: Higher Tier Mark Comment
(a)
R OLERS BZ | Allow for y=x*+1

2
B1 for x=y"+1 oe, seen, unlessx and y

interchanged later
or

SC1for (yorf™(x)=)x* -1 oe

Valid explanation e.g. E1 |Allow for ‘x? < 0 is impossible’ or
‘The smallest value of x?is 0, so x* +1 x? <0, x < 0 there are no real solutions.
cannot be less than 1’ or ‘ x* +1<1 means
x* <0 and a square number cannot be
negative.’
Alternative method: | |
The range of f'(x) is the domain of f(x) E2 |NB there is no E1 by this method.
(which is x > 1)
Therefore f~(x)2=1 E1
(b)
gh(x)=5" B1
5 5% o P =5 or
5" x5 = L or better M1 | Writes equation in powers of 5; implies B1; must
=5 be using correct expression for gh
x+3=-2o0rx+5=0si m1 |Interprets the equation
(x=)-5 A1 |Implies 4 marks if not from wrong working
"""""""""""""""""""""""""""""""""" o
(a)(i)
Valid explanation e.g. ‘7 divided by 0 is not E1 | Accept e.g. ‘You cannot divide by 0.
defined.’
‘The denominator is 0. is not sufficient
(a)(ii)
Swop variables and change subject or vice M1 | Allow one sign or arithmetic slip
versa
7 . 7
y:——&-l (fl(,\"):—"'l) A1 CAO
o o
(b) .
(hg(x)=)9(x+1) B2 | B1for9(+/x+1)3
Ax+1)x—1)=7 M1 | FT ‘their hg' if of equivalent difficulty
x= gﬂ oe M1
4
% :ig oe Al CAO
(8)
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Composite / Inverse Functions:

Calculator
Question Maximum Mark
Mark Awarded
#1 4
#H2 6
Total 10

created with

eduqos‘ Question Bank
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Composite / Inverse Functions

#1

H2

Calculator

Marking Scheme

Component 2: Higher Tier Mark |Comments
(a)
f*l(x):i/; B1 f'(x) =may be omitted
(b)
gx) = 125x3 — 75x2 4+ 15x — 1 B3 | Mark final answer; g(x) = may be omitted
B2 for either of:
A correct unsimplified answer
125x3 — 25x2 — 25x2 + 5x — 25x%2 + 5x + 5x — 1
OR
(25x2? — 5x — 5x + 1)(5x — 1) expanded with
three of the four terms correct
OR
(25x2 + 10x + 1)(5x -1) = 125x3 +25x2 — 5x -1
B1 for attempt at expansion of
(25x% = 5x = 5x + 1)(5x — 1)
“4)
Component 2; Higher Tier Mark Comment
(@)
x4+l .
Y leading to 4y —1=x M1 |Changes the subject fully or swops the variables
_ and requires one step only to change the subject;
or y=2 +1 leading to 4x=1v+1 must be derived not found from the given
' equation; allow other variables e.g. h = ...
h_]('x) =4x-1 Al |Allow y=4x-1
2x" =4x—1 leading to 2x* —4x+1=0 A1
21.(b)
2 Allow if this work seen in (a)
—(—4) +J(—4) - LS
(A 2J(H —4Q)D) or better M1 |Substitution into the formula must be seen for
2(2) M1, otherwise award MO AO.
Allow one slip in substitution but not in the
formula
If completing the square used award for sight of
2x—1)2 =+ ...
4+ . .
1 oe, si A1 |Implied by 1.707 10..., 0.292809...
1.71, 0.29 B1
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Equation of a circle/
Tangent to a circle: Non-Calculator

Question Maximum Mark
Mark Awarded
#1 4
#2 7
#3 3
#4 3
Total 17

created with

eduqos‘ Question Bank
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Equation of a circle / Tangent to a circle

#1

Non-Calculator

Marking Scheme

(@)
14 B2 | B1for 2x+/49 or for radius = 7 si
(b) o '
(-7.7) B2 | FT ‘their derived radius’ from part (a)

B1 for T (—v/49, /49

or equations of tangents stated as
x=-7andy=7

or clear sketch with correct intersecting
tangents marked and axes appropriately
numbered.

NB Sketch may be in answer space for part (a).

390



Equation of a circle / Tangent to a circle

H2

#3

Non-Calculator

(a)
(p)5 oe B
(b) .
(rnma'ius :) i or 1 M1 FT M
5 5
(m,, =) -1 m1 | FT ‘their 1’
5=-1x5+c¢ oe M1 FT ‘their gradient of tangent’ and ‘their p’:
'their p'="their(-1)'x5+c¢
Allow fore.g. y —5=—-1(x—5)or y=> _ -1
x-5
y=10-x oe A1 Allow for
y=—x+c
S=-Ix5+c
c=10
Candidates starting with the answer and
working back score 2, 3 or 4 SC marks
for:
- _
5=5m+10 or B —1 leading to
5
m=-1 and [m,_m,m —g—] 1 oy
1 x—1 = —1 (therefore OP | PR) SC1
Conclus{on including fangent is SC1 | NB For final SC1, the equation y =—x+10
perpendicular to radius a{nd therefore must be stated at some point,
v =—x+10/s the equation of the tangent
(at P).
(c)
10—\/5_00r 10_5\6 ISW B2 | or exact equivalent
B1 for R(10, 0) or OR =10 or
Q(\/%, 0)orOQ= /50 or exact equivalent
(7)
(@) J144-J4 =10 or 12-2=10 B2 | B1for 144 —J4 or for
(radius of outer circle = )12 or
(radius of inner circle =) 2 seen
(b) v=-12 B1
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Rhiannon Andrasko
Pencil

Rhiannon Andrasko
Pencil

Rhiannon Andrasko
Pencil


Equation of a circle / Tangent to a circle

"4

Non-Calculator

Component 1: Higher Tier Mark
(a)
20 (units) B1 Ignore any units if stated
(b)
B(-12, 16) B2 | Allow brackets omitted; allow x=-12, y = 16

B1 for each coordinate OR
B1 for (12 — 24, —16 + 32) oe seen OR
B1 for (-12)? + 162 = 400

If no marks award SC1 for a sketch of a circle
centre (0, 0) with A marked in the correct quadrant
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Equation of a circle/
Tangent to a circle: Calculator

Question Maximum Mark
Mark Awarded
#1 1
#2 3
#3 3
Total 7

created with

eduqos‘ Question Bank
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Equation of a circle / Tangent to a circle Calculator

Marking Scheme

#1 Component 2: Higher Tier Mark Comment
(b)

C(17,0) B1 |Allow for sight of x =17 provided y = 0 is not

contradicted; may be seen on diagram

Do not allow for 17 alone orc =17

#H2 Component 2: Higher Tier Mark Comment
(a)
x2+y?=25 or x¥2+y?=5? B1
(b)
(1,5) B2 |Allowx=1andy=5
B1 for 5 = 2x + 3 or better
3)

#3 GCSE (9-1) Mathematics

Component 2: Higher Tier Mark | Comment

a=28 B3 |Award B2 for any one of the following:

(&) + @) -2

() =16

o o= (25) 4 (v
. a2={;—3+ 32

e sightof4? + 42= 32
e sightofx=4 ANDy =4
e sight of (4, 4)

If not B2, award B1 for any one of the following:
* sight of line and curve meet at e,g)

¢ sight of x = 4 (from 2x2 = 32 oe)
¢ sight of y = 4 (from 2y? = 32 oe)
o 2x2=32
e y=-x+cwherec>0
o« T4 _3

22 2
« =16

2

z2
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