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QUESTIONS
31 questions  ·  166 marks  ·  2 sub-topics

SUB-TOPIC C1a

DIFFERENTIATION
Sub-topic C1a  ·  10 questions  ·  53 marks  ·  lowest tariff first

2



IGCSE Paper 1H  ·  November 2020  ·  Q23  ·  4 marks C1a  Differentiation ANSWER >

25

*P62652A02528* Turn over     
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23	 Curve C has equation  y = px3 − mx  where p and m are positive integers.

	 Find the range of values of x, in terms of p and m, for which the gradient of C is negative.

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

(Total for Question 23 is 4 marks)
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IGCSE Paper 1H  ·  November 2023  ·  Q16  ·  4 marks C1a  Differentiation ANSWER >

*P73465A01928* Turn over      

19
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16	 A curve has equation  y x x� � �4 8 5
3

	 Find the x coordinates of the two points on the curve where the gradient is 1
3

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

(Total for Question 16 is 4 marks)
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IGCSE Paper 1H  ·  January 2019  ·  Q12  ·  5 marks C1a  Differentiation ANSWER >

16

*P59017A01628*
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12	 The curve C has equation y x x= − +1
3

9 13

	 (a)	 Find d
d
y
x

d
d
y
x  = 

(2)

	 (b)	Find the range of values of x for which C has a negative gradient.

(3)

(Total for Question 12 is 5 marks)
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IGCSE Paper 1HR  ·  January 2023  ·  Q23  ·  5 marks C1a  Differentiation ANSWER >

*P72438A02628*
26

	

	

  

23	 G is the point on the curve with equation  y = 8x2 – 14x – 6  where the gradient is 10 
The straight line Q passes through the point G and is perpendicular to the tangent at G

	 Find an equation for Q 
Give your answer in the form  ax + by + c = 0  where a, b and c are integers.

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

(Total for Question 23 is 5 marks)
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IGCSE Paper 1H  ·  June 2024  ·  Q18  ·  5 marks C1a  Differentiation ANSWER >

Turn over     

19

	

	

  *P73990A01928*

18	 A curve C has equation  y = x3 ‒ 40x + 1

	 Find the coordinates of both the points on C at which the gradient is 8

( .. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . )

( . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . )

(Total for Question 18 is 5 marks)

7



IGCSE Paper 2H  ·  June 2018  ·  Q17  ·  6 marks C1a  Differentiation ANSWER >

18

*P54695A01824*
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17  y = x3 – 2x2 – 15x + 5

 (a) Find 
d
d
y
x

d
d
y
x  = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 C is the curve with equation y = x3 – 2x2 – 15x + 5

 (b) Work out the range of values of x for which C has a negative gradient.

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

(4)

(Total for Question 17 is 6 marks)
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IGCSE Paper 1HR  ·  November 2020  ·  Q13  ·  6 marks C1a  Differentiation ANSWER >

13

*P62653A01324* Turn over     

	

	

13	 The curve C has equation    y = 5x3 – x2 – 6x + 4

	 (a)	 Find  
d
d
y
x

d
d
y
x

 = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

	 There are two points on the curve C at which the gradient of the curve is 2

	 (b)	Find the x coordinate of each of these two points. 
Show clear algebraic working.

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

(4)

(Total for Question 13 is 6 marks)

9



IGCSE Paper 1H  ·  January 2022  ·  Q24  ·  6 marks C1a  Differentiation ANSWER >

*P69196A02728*
27

	

	

  

24	 The curve C has equation  y = ax3 + bx2 – 12x + 6  where a and b are constants.

	 The point A with coordinates (2, –6) lies on C 
The gradient of the curve at A is 16

	 Find the y coordinate of the point on the curve whose x coordinate is 3 
Show clear algebraic working.

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

(Total for Question 24 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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IGCSE Paper 1H  ·  June 2023  ·  Q11  ·  6 marks C1a  Differentiation ANSWER >

*P72790A01328* Turn over      

13
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11	 The curve C has equation  y = 4x3 + x2 – 20x

	 (a)	 Find  
d
d
y
x

d
d
y
x

 = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

	 (b)	Find the x coordinates of the points on C where the gradient is 4
		  Show clear algebraic working.

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

(4)

(Total for Question 11 is 6 marks)
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IGCSE Paper 1HR  ·  June 2023  ·  Q21  ·  6 marks C1a  Differentiation ANSWER >

*P72792A02128* Turn over      

21

	

	

  

21	 The curve T has equation  y = x3 – 2x2 – 9x + 15

	 (a)	 Find  
d
d
y
x

d
d
y
x

 = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

	 (b)	Find the range of values of x for which T has a positive gradient.
		  Give your values correct to 3 significant figures.
		  Show your working clearly.

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

(4)

(Total for Question 21 is 6 marks)

12



SUB-TOPIC C1b

TURNING POINTS & KINEMATICS
Sub-topic C1b  ·  21 questions  ·  113 marks  ·  lowest tariff first

13



IGCSE Paper 1H  ·  June 2019  ·  Q24  ·  4 marks C1b  Turning points & kinematics ANSWER >

24

*P58365A02424*
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24 A particle P is moving along a straight line that passes through the fixed point O.
 The displacement, s metres, of P from O at time t seconds is given by

s = t3 t2 + 5t

 Find the value of t for which the acceleration of P is 3 m/s2

t = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

14



IGCSE Paper 2H  ·  November 2023  ·  Q18  ·  4 marks C1b  Turning points & kinematics ANSWER >

*P73469A01624*
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16



18	 A particle is moving along a straight line that passes through the fixed point O 
The displacement, s metres, of the particle from O at time t seconds is given by

s t t t� � � �2 5 6 5
3 2

	 Find the value of t when the acceleration of the particle is 5 m/s²

t = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 18 is 4 marks)

15



IGCSE Paper 1H  ·  November 2024  ·  Q20  ·  4 marks C1b  Turning points & kinematics ANSWER >

*P75934A02128* Turn over      

21
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20	 The curve with equation   y x x� �2 64
4   has a minimum point.

	 Find an equation of the tangent to the curve at the minimum point. 
Show clear algebraic working.

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

(Total for Question 20 is 4 marks)

16



IGCSE Paper 1HR  ·  June 2019  ·  Q16  ·  5 marks C1b  Turning points & kinematics ANSWER >

15

*P60260A01524* Turn over     
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16 A particle P is moving along a straight line.
 The fixed point O lies on this line.

 At time t seconds, the displacement, s metres, of P from O is given by 

s = 4t 3 t 2 + 5t

 At time t seconds, the velocity of P is v m/s.

 (a) Find an expression for v in terms of t.

v = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Find the time at which the acceleration of the particle is 6 m/s2

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  seconds
(3)

(Total for Question 16 is 5 marks)
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IGCSE Paper 2H  ·  June 2019  ·  Q18  ·  5 marks C1b  Turning points & kinematics ANSWER >

19

*P58371A01928* Turn over     
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18 The diagram shows a solid cuboid.

(12 – 3x) cm

Diagram NOT 
accurately drawn

x cm

x cm

 The total surface area of the cuboid is A cm2

 Find the maximum value of A.

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

(Total for Question 18 is 5 marks)

18



IGCSE Paper 1HR  ·  January 2021  ·  Q20  ·  5 marks C1b  Turning points & kinematics ANSWER >

*P66298A02328* Turn over     

23

	

	

20	 A particle P is moving along a straight line. 
The fixed point O lies on the line.

	 At time t seconds (t  0), the displacement of P from O is s metres where

s = t3 – 9t2 + 33t – 6

	 Find the minimum speed of P.

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

(Total for Question 20 is 5 marks)

19



IGCSE Paper 2H  ·  January 2021  ·  Q19  ·  5 marks C1b  Turning points & kinematics ANSWER >

*P66301A02228*
22

	

	

19	 A particle P is moving along a straight line. 
The fixed point O lies on this line.

	 At time t seconds where t  0, the displacement, s metres, of P from O is given by

s = t³ + 5t² – 8t + 10

	 Find the displacement of P from O when P is instantaneously at rest.

	 Give your answer in the form 
a
b

 where a and b are integers.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . metres

(Total for Question 19 is 5 marks)
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IGCSE Paper 2H  ·  June 2021  ·  Q21  ·  5 marks C1b  Turning points & kinematics ANSWER >

*P65918A02428*
24

	

	

21	 The point A is the only stationary point on the curve with equation y kx
x

= +2
16  

where k is a constant.

	 Given that the coordinates of A are 2
3
, a





	 find the value of a.
	 Show your working clearly.

a = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 21 is 5 marks)

21



IGCSE Paper 2H  ·  January 2022  ·  Q24  ·  5 marks C1b  Turning points & kinematics ANSWER >

*P69203A02628*
26

	

	

  

24	 A particle P moves along a straight line that passes through the fixed point O

	 The displacement, x metres, of P from O at time t seconds, where  t  0 , is given by 

x = 4t3 − 27t + 8

	 The direction of motion of P reverses when P is at the point A on the line.

	 The acceleration of P at the instant when P is at A is  a  m / s2

	 Find the value of a

a = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 24 is 5 marks)

22



IGCSE Paper 1H  ·  June 2022  ·  Q17  ·  5 marks C1b  Turning points & kinematics ANSWER >

*P68796A01828*
18

	

	

17	 A particle P moves along a straight line.
	 The fixed point O lies on this line.

	 The displacement of P from O at time t seconds,  t  1, is s metres where

s = 4t 2 + 
125

t

	 The velocity of P at time t seconds,  t  1, is v m / s

	 Work out the distance of P from O at the instant when v = 0

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m

(Total for Question 17 is 5 marks)

23



IGCSE Paper 1H  ·  January 2023  ·  Q20  ·  5 marks C1b  Turning points & kinematics ANSWER >

*P72437RA02232*
22

	

	

  

20	 The radius of a right circular cylinder is x cm.

	 The height of the cylinder is   
800 x
πx

 
− 

 
 cm.

	 The volume of the cylinder is  V cm3

	 Find the maximum value of V 
Give your answer correct to the nearest whole number.

24



IGCSE Paper 1H  ·  January 2023  ·  Q20  ·  5 marks C1b  Turning points & kinematics ANSWER >

*P72437RA02332* Turn over     

23

	

	

  

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

(Total for Question 20 is 5 marks)

Turn over for Question 21

25



IGCSE Paper 1HR  ·  June 2024  ·  Q19  ·  5 marks C1b  Turning points & kinematics ANSWER >

*P73466A01924* Turn over      
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19	 A curve C has equation y x x x� � � �3 2
8 12 5

	 Curve C has exactly two stationary points, one at point A and one at point B such that

x coordinate of point A > x coordinate of point B

	 Find the coordinates of point A 
Show clear algebraic working.

� (. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)

(Total for Question 19 is 5 marks)
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20

  

20	 (a)	 Express 2 11 9
2x x� �  in the form a x b c( )− −2  where a, b and c are numbers to  

be found.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

	 The curve C has equation y x x� � � � �2 3 11 3 9
2

( ) ( )

	 The point P is the minimum point on C

	 (b)	 Find the coordinates of P

� (. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(2)

(Total for Question 20 is 5 marks)
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*P75662A02228*
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22

  

22	 The diagram shows a solid cuboid.

x cm

x cm
( )15 4− x cm

Diagram NOT 
accurately drawn

	 The volume of the cuboid is V cm3

	 Find the maximum value of V

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

(Total for Question 22 is 5 marks)
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19

*P59012A01924* Turn over     
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19 The curve shown in the diagram has equation

y = x3 x + k  where k is a positive constant with k  54

 The curve has a maximum point at A (a, b)
 The curve has a minimum point at B (c, d)

Diagram NOT 
accurately drawn

A (a, b)

B (c, d)

y

xO

 Using differentiation, find the value of  b d
 Show your working clearly.

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

(Total for Question 19 is 6 marks)
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24

*P58443A02424*

	

23	 A particle moves along a straight line.
	 The fixed point O lies on this line.
	 The displacement of the particle from O at time t seconds, t  0, is s metres where

s = t 3 + 4t 2 − 5t + 7

	 At time T seconds the velocity of P is V m/s where  V  −5

	 Find an expression for T in terms of V.

	 Give your expression in the form  − + +4

3

k mV   where k and m are integers to be found.

T = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 23 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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*P68727A02832*
28

	

	

  

23	 Two particles, P and Q, move along a straight line. 
The fixed point O lies on this line.

	 The displacement of P from O at time t seconds is s metres, where 

s = t 3 – 4t 2 + 5t   for t > 1

	 The displacement of Q from O at time t seconds is x metres, where 

x = t 2 – 4t + 4   for t > 1

	 Find the range of values of t where t > 1 for which both particles are moving in the 
same direction along the straight line.
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*P68727A02932* Turn over     

29

	

	

  

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

(Total for Question 23 is 6 marks)

Turn over for Question 24
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16

  

17	 y x x x� � �4 5 2
3 2

	 (a)	 Find d
d
y
x

d
d
y
x
= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

	 (b)	 Find the coordinates of the turning points on the graph with 
	equation y x x x� � �4 5 2

3 2  
Show clear algebraic working.

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

(4)

(Total for Question 17 is 6 marks)
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15

*P59022A01528* Turn over     

	
 

 
 

 
 

	
 

 
 

 
 

	
 

 
 

 
 

	
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

	
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

	
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

13	 A curve C has equation  y = x3 – x2 – 8x + 12

	 (a)	 Find d
d
y
x

d
d
y
x  = 

(2)

	 The curve C has two turning points.

	 (b)	Work out the x coordinates of the two turning points.
		  Show your working clearly.

(3)

	 (c)	 Show that the x-axis is a tangent to the curve C.

(2)

(Total for Question 13 is 7 marks)
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*P68789A02428*
24

	

	

22	 The diagram shows a sketch of part of the curve with equation  y = x2 – p
x

  where p is a 

positive constant.

Diagram NOT 
accurately drawn

y

x

T

O

	 For all values of p, the curve has exactly one turning point and this turning point is a 
minimum shown as the point T in the sketch.

	 For the curve where the x coordinate of T is –3

	 (a)	 find the value of p

p = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(4)
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*P68789A02528* Turn over     

25

	

	

	 The line with equation  y = k  is a tangent to the curve with equation  y = x2 – 16
x

	 (b)	Find the value of k

k = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 22 is 7 marks)

Turn over for Question 23

36



IGCSE Paper 1H  ·  January 2020  ·  Q15  ·  8 marks C1b  Turning points & kinematics ANSWER >

18

*P59756A01828*

	

	

15

(2x + 5) cm

(x + 1) cm

(3 − x) cm

Diagram NOT 
accurately drawn

	 The diagram shows a cuboid of volume V cm3

	 (a)	 Show that  V = 15 + 16x − x2 − 2x3

(3)
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19

*P59756A01928* Turn over     

	

	

	 There is a value of x for which the volume of the cuboid is a maximum.

	 (b)	Find this value of x.
		  Show your working clearly.
		  Give your answer correct to 3 significant figures.

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

(5)

(Total for Question 15 is 8 marks)
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MARK SCHEME  ·  IGCSE Paper 1H  ·  November 2020  ·  Q23 C1a  Differentiation < QUESTION

 

22  
 ( )

7
10

2
y x= − +  or (gradient =) 

7

2
−   

 4 B1 for correct gradient which may 

be seen in an equation.  

Condone 
7

2
x−  

  7
' ' 1

2
m− = −  or (m =)

2
' '
7

  
  M1 ft their gradient for use of 

 m1 × m2 = −1 

  
 

2
11 ' ' 6

7
c− =  +  or  

2
11 ' '( 6)

7
y x−− = −  oe  

 

  M1 ft dep on  M1 

   89
0,

7

 
− 

 
  

 A1 
accept 

5
0, 12

7

 
− 

 
  must be  

exact values 

       

      Total 4 marks 

 

 

23 
 

2d
3

d

y
px m

x

 
= − 

 
  

 4 M1 for 23px or −m 

  23 0px m−  oe   M1 ft dep on M1 for setting up an 

inequality with their 2'3 ' ' 'px m−

must be a two-term expression in 

the form 2apx m  

  

3

m

p
   

  B1 for both critical values 

   

3 3

m m
x

p p
−     

 
A1 may be seen as two separate 

inequalities 

      Total 4 marks 
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15  3 4 3nx x p n     3 M1 for removing the denominator and 

expanding in a correct equation 
  3 3 4nx n p x   or  

4 3 3x p n nx     

  M1ft for gathering terms in n on one side 
and other terms the other side in an 
equation 
ft their equation dep on 2 terms in n and 2 
other terms 

  Working not required, so correct answer 
scores full marks (unless from obvious 
incorrect working) 

3 4
3 1
p xn
x





 
 

A1 oe 
3 4
1 3

p xn
x

 



oe (must see “n =”… 

on answer line or in working)   
      Total 3 marks 

 
 

16  2d 3 4 8
d

y x
x

    
 

(= 212 8x  )  4 B2 for  3 × 4x2 – 8 or 212 8x  (with no 
other terms) 
 
(B1 for one term, ie 3 × 4x2 or 12x2 or –8) 
  
 

  2 1"12 8"
3

x    
  M1 for equating their initial derivative 

with the given gradient.  
Derivative must be a quadratic  
(dep on B1) 
 

  Working not required, so correct answer 
scores full marks (unless from obvious 
incorrect working) 

5
6

  
 A1oe   Ignore y values 

Allow ±0.83(333…) or 
25
36

   oe 

      Total 4 marks 
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Question Working Answer Mark Notes 

12 (a) 
3×

1

3
x2  − 9 

 

   

 

 

M1 

 
for 3×

1

3
x2  oe   or   −9 oe 

 

   2
9x    oe 2 A1 or for 1x2 – 9  oe 

 

 (b)  3 3x    oe 3 B3 may be seen as two separate inequalities 

 

      if not B3 then award B2 for 

3 x   

or 3x    

or −3 ≤ x ≤ 3 

 

      if not B2 then award B1 for  
2

9 0x    or 2
9x   oe 

or for ( 3)( 3)x x    

or for ( ) 3x    (values maybe seen in 

incorrect inequalities) 

 

SC: If no marks awarded and M1 awarded 

in (a) then award B1 for “quadratic” < 0 
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23  d
16 14

d

y
x

x

 
= − 

 
 

 5 M1 Differentiation to obtain 2 terms 

with at least 1 correct 

  16x ‒ 14 = 10  M1 their dy/dx = 10 dep on M1 

  (1.5, ‒9) or x = 1.5, y = ‒9  A1 coordinates of point on curve at 

which gradient is 10 – allow given 

as coordinates or as x worked out 

and y worked out if meaning is 

clear 

  
eg 

1 3
9 ( )

10 2
y x−− = − −  oe  or   

eg 
1

9 1.5
10

c− = −  +  oe 

 M1 A correct method to find the 

equation for line Q using (1.5, ‒9) 

 

  Correct answer scores full marks (unless 

from obvious incorrect working) 

2x + 20y + 177 = 0 A1 oe where a, b, c are integers eg 

10x + 100y + 885 = 0 

      Total 5 marks 
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18  23 40x −or   5 M1 for differentiating one of the first two 

terms correctly 

  23 40x −    A1 for both terms correct and no 

additions 

  “ 23 40x − ” = 8    M1ft dep on M1 for equating their 

quadratic derivative with 8 

  

(Derivative must be in the form  

ax2 – 40 or 3x2 – b where a ≠ 0 and  

b ≠ 0) 

   3( )"4" 40 "4" 1( 95)y = −  + = −  or 
3(" 4") 40 " 4" 1y = − −  − +  (= 97) 

  M1ft dep on previous M1for substituting 

at least one x value into y 

 

NB Following through from ax2 – 40 = 8 

or 3x2 – b = 8, their x values must be 

correct 

  Working not required, so correct answer scores full 

marks (unless from obvious incorrect working) 

(4, ‒95), (‒4, 97)  A1 both coordinates must be paired 

correctly 

      Total 5 marks 
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Question Working Answer Mark Notes 

17 (a)  23 4 15x x   2 B2 Award B1 for any 2 or 3 of the 4 terms 
differentiated correctly. 

 (b) 3x² − 4x – 15 < 0 (or = 0)  4 M1 ft from (a) ie “their (a)” = 0 (or < 0) 

  (3x + 5)(x – 3)( < 0)  or    
 

2( 4) ( 4) 4 3 ( 15)

2 3

       


 

  M1 ft from “their (a)” (=0) for 3 term 
quadratic, for correct factorisation or 
correct use of quadratic formula to find 
the two critical values, allow 1 sign 
error.  [−(−4) could be 4 and (−4)² 

could be 4²](condone missing 
brackets) 

  5
, 3

3
  

  M1 Both critical values correct 
Accept -1.66… rounded or truncated to 
3SF. 

   5
3

3
x     

 A1oe Inequality signs needed 

Allow 
5

, 3
3

x x       

       

      Total 6 marks 
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13 (a)  15x² − 2x − 6 2 B2 

 

(B1 

for correct differentiation 

 

for 2 of 15x², −2x, −6 correct) 

 (b) e.g. “15x² − 2x – 6” = 2 oe  4 M1 ft, for equating their dy/dx to 2 

 

  15x² − 2x – 8 (= 0)    M1 (dep on M1) ft their three-term quadratic 

 

  e.g. (3x + 2)(5x – 4) (= 0) 

 
22 ( 2) (4 15 8)

2 15
x

 − −  −
=


 

 

  M1 for solving their quadratic equation using any 

correct method - if factorising, allow brackets 

which expanded give 2 out of 3 terms correct 

(if using formula or completing the square 

allow one sign error and some simplification 

– allow as far as e.g. 
2 4 480

30

 +
 oe) 

    
2 4

,
3 5

−   A1 oe, dep on M2 (allow −0.66 or better),  

Both values – isw any attempt to find y 

coordinates 

      Total 6 marks 
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24 eg −6 = 8a + 4b – 24 + 6 or 8a + 4b = 12 oe  6 M1 for substituting x = 2 and y = −6 into the 

equation for C 

  dy 
=

 
3ax2 + 2bx −12 oe 

 
dx 

 
  

 M1 at least 2 terms correct 

 eg 16 = 12a + 4b – 12 or 12a + 4b = 28 oe  M1ft (dep on previous M1) 

follow through their 
dy

 
dx 

 a = 4 and b = −5  M1 for a = 4 and b = −5 

 eg “4”× 3³ + “−5”× 3² − 12 × 3 + 6  M1ft correctly substituting their a, their b and 

x = 3 into the equation for C 

  33 A1 (dep on M3) allow (3, 33) 

    Total 6 marks 
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11 (a)   2 M1 for at least 2 of 12x², 2x, −20 

   12x² + 2x − 20 A1  

 (b)  12x² + 2x – 20 = 4 oe  4 M1 ft, for equating their dy/dx to 4 

 

  12x² + 2x – 24 (= 0) or 6x² + x – 12 (= 0) 

 

 M1 (dep on M1) ft their dy/dx in the  

form ax2 + bx (+ c)  

 

  eg (6x – 8)(2x + 3) (= 0) 

or (3x – 4)(2x + 3) (= 0) 

or 

22 (2) (4 12 24)

2 12
x

−  −  −
=


 

 M1 for solving their three-term quadratic 

equation using any correct method - if 

factorising, allow brackets which expanded 

give 2 out of 3 terms correct (if using 

formula or completing the square allow one 

sign error and some simplification – allow 

as far as eg 
2 4 1152

24

−  +
 oe) 

  Working required 4 3
,

3 2
−  

A1 
(dep on M2) oe, allow 1.33(3...) for 

4

3
, 

both values – isw any attempt to find y 

coordinates 

      Total 6 marks 

 

12 (a)  28 1 B1 allow 27.5 − 28.5   

 (b)  14 1 B1 cao 

 (c)   2 M1 for a reading of 38 from vertical axis  

or 50 ‒ (their reading from a height of 35) 

  Correct answer scores full marks (unless from 

obvious incorrect working) 

12 A1  cao   

 

      Total 4 marks 
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21 (a) 3x² or −2×2x or −4x or −9 oe  2 M1 for differentiating one term 

correctly 

   23 4 9x x− −   A1 for a correct expression  

Allow 23 2 2 9x x−  −   

 (b) 24 ( 4) (4 3 9)
( )

2 3
x

 − −  −
=


 

or 

2 2
2 2

3 9( 0)
3 3

x − − − =
    
    
    

 

 4 M1 for finding the critical values for a 

3-term quadratic using any correct 

method - if using formula or 

completing the square allow one 

sign error and some simplification 

– allow as far as eg 
4 16 108

6

 +
 

oe  

or eg 

2
2 1

3 10
3 3

x
 

− − 
 

 oe) 

   −1.19 and 2.52  A1 for critical values 

 of −1.19 and 2.52 or better 

(for this A1 mark allow  

–1.2 or  –1.18 and 2.5  

or 
2 31

3


 oe) 

   1.19x  −   A1 awrt −1.19  

   2.52x    A1 awrt 2.52  

      Total 6 marks 
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23  10 2 7 19
,

2 2

  
 
 

 or (6, 13) 
 5 M1  

  19 7 12

10 2 8

  
 

  
 oe or 1.5 oe 

 M1  

  
m × 

3

2
 = −1 oe  or   m = 

2

3
  

 M1 for use of m1m2 = −1 

  
“13” = “

2

3
 ”× “6” + c   or  c = 17 

oe or  
2

"13" " "( "6")
3

y x       

 M1 
Or for 

2
17

3
y x    

[NB: “13”,  “6” and “
2

3
  “ must come 

from correct working]  

   3y + 2x = 51 A1 for  3y + 2x = 51  or 3y = −2x + 51 etc but 

must be integer coefficients 

      Total 5 marks 

 

 

24  (v =) 3t2 – 6 × 2t + 5 (+ 0)  4 M1 for differentiating at least 2 

terms correctly 

  (a =)  3 × 2t – 12   M1 dep ft 

  6t – 12 = 3  M1 dep on at least M1 for equating 

their acceleration in terms of t 

to 3 

   2.5 oe A1  

      Total 4 marks 
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Q19 
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q22 
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Question   Working  Answer  Mark  Notes 
18  2d( ) 6 10 6

d
s t t
t
     4 M1 at least 2 terms correct 

  d( )12 10
d
v t
t
     M1ft ft from a 3 term quadratic 

  “12t ‒ 10” = 5   M1ft ft dep on previous M1 awarded 
  Working not required, so correct answer 

scores full marks (unless from obvious 
incorrect working) 

1.25  A1oe  

      Total 4 marks 
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20  34 2x or 38x or ±64  4 M1 for differentiating one term 

correctly 

  38 64 0x − = oe    M1 dep on M1  

The equation must be in the form 
3 64 0ax − = oe where a ≠ 0 or 
38 0x b+ = oe where b ≠ 0 

where a and b are constants 

  
( )3

64
2

8
x = =  

  M1 dep on previous M1 for solving 

for x.  

The equation must be in the form 
3 64 0ax − = oe where a ≠ 0 or 
38 0x b+ = oe where b ≠ 0 

where a and b are constants 

  Working required y = ⎼96  A1 oe eg y + 96 = 0 or y = 0x ⎼ 96  

or ⎼y = 96  

 

dep on M3 must be an equation in 

terms of y 

 

Do not accept ⎼96 or (2, ⎼96) 

      Total 4 marks 
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15  
(Gradient of L1 =) 6 ÷ 2 (=3)  

 
4 M1 could be seen as part of an 

equation. Ignore constant term if 

candidate rearranges L1 

  m × “3” = −1 or    
 M1 for use of m1m2 = −1  

could be seen as part of an 

equation 

  
1

1 " " 9
3

c     or
1

1= " "( 9)
3

y x     or c = 2  
 M1  

     
 A1 oe in required form eg 3y + x = 6,  

6y + 2x = 12 etc 

 

    
  Total 4 marks 

 

16 (a) 
23 4 2 6 5t t      

 
2 M1 For 2 terms correct 

   
212 12 5t t   

 A1 Fully correct 

 (b) 
24 12t    

 
3 M1 Method to differentiate their v, ft a 3 

term quadratic expression from (a) 

  “ 24 12t  ” = 6  
 M1 ft if previous M1 awarded 

   0.75 
 A1 oe 

    
  Total 5 marks 

 

1

"3"
m  

1
2

3
y x 
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18  x2 oe 

or 

x(12 − 3x) oe 

 

  M1 for finding an expression for the area of one face 

  x2 + x2 + 48x − 12x2 (= 48x − 10x2) 

 

  M1 for a complete expression for A (6 sides) with brackets 

expanded 

 

  ‘48 – 20x’ = 0 

 

‘−10’[(x – ‘2.4’)2 – 

‘2.4’2] oe 

  M1 for differentiating a correct expression for A (allow 1 error) 

and equating to zero  

 

or  

 

completing the square 

  (x = 2.4) 

48 × ‘2.4’ – 10 × 

‘2.4’2 

‘−10’ × − ‘2.4’2 or 

‘−10’ × − ‘5.76’ 

 

 

  M1 ft if previous M1 awarded  

 

for isolating x and substituting into A  

 

or 

 

finding max value of A from completing the square 

 

   57.6 5 A1 accept 58 from correct working 

    Total 5 marks 
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20  (v =) 3t2 – 9 × 2t + 33  5 M1 for differentiating at least 2 

terms correctly 

  (a =) 3 × 2t – ‘18’  

 

or 

 

( )
18 18

2 3 6
t

−  
= − = 

  
 

( ) ( ) ( ) ( )
2 2

3 3 3 33v t = − − +
 

or 

( ) ( ) ( ) ( )
2 2

3 3 3 11v t = − − +
 

 

 

 

  M1 dep ft must be a two term 

linear equation 

or 

for the use of ( )
2

b
t

a
= −  

or 

for a correct first step for 

completing the square on at 

least a two term quadratic 

 

  6t – 18 = 0 or t = 3 ( ) ( ) ( )
2 2

3 3 3 33v t = − − +
 

or 

( ) ( ) ( )
2 2

3 3 3 11v t = − − +
 

 

  M1 dep on at least M2 for equating 

their acceleration to 0 

or 

for a correct method for 

completing the square on at 

least a two term quadratic 

  23 '3' 18 '3' 33 −  +   ( ) ( )
2

3 3 6v t= − + or 

( ) ( )
2

3 3 2v t = − +
 

 

 

  M1 dep on at least M2 for 

substituting their t into v 

or 

for a seeing a correct 

simplified expression after 

completing the square  

   6  A1  

      Total 5 marks 
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19  (v =) 3t² + 10t − 8  5 M1 For at least 2 terms differentiated correctly 

  3t² + 10t – 8 = 0  M1 Their v = 0 dep on M1 could be implied by 

correct values 
  (3t – 2)(t + 4) (= 0)  

(t =) 
2

3
 or (t =) –4 

 M1 
dep on M1 for correct values for t or for t = 

2

3
 

or 

correct method to solve their 3 term quadratic 

equation: 

If factorising, allow brackets which when 

expanded give 2 out of 3 terms correct  (If 

using formula or completing the square allow 

one sign error and some simplification – allow 

as far as eg 
10 100 96

6

−  +
 oe 

25 48
3( ) 0

3 3
t + − = ) 

 
  3 2

2 2 2
( ) 5 8 10

3 3 3
s

   
= +  −  +   
   

 
 M1 

For 
2

3
(only) substituted into formula for s or 

for selecting the value from this substitution or 

for an answer of 7.185… 
   194

27
 

A1 oe but numerator and denominator must be 

integers.   

      Total 5 marks 
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Question   Working  Answer  Mark  Notes 

21  
2d

2 16
d

y
kx x

x

− 
=  − 

 
 or 

2

16
2kx

x
−  oe 

 5 M2 

 

(M1) 

for both terms differentiated correctly 

 

for one term differentiated correctly 

 

  2"2 16 " 0kx x−− =  oe   M1 ft dep on M1  

  eg  
8

8
27

k =  or 
4

36
3

k =  or k = 27 oe   M1 (not ft) for substituting 
2

3
x =  into their correct 

equation for k and getting as far as one step from 

the value of k or the correct value of k 

 

  Working must be seen  

 

36  A1 dep on M4 

      Total 5 marks 
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24 (v =) 12t2 – 27 (= 0)  5 M1 Correct differentiation 

 
t2 = 

27 
(= 

9
) oe 

12 4 
or (3)(2t + 3)(2t − 3) (= 0) 

  M1 dep M1 first stage to solve v = 0 

by rearranging, factorising, 

quadratic formula, or completing 

the square 

 9 
oe  (= 

3 
) or  

9 
oe (=  

3 
) 

4 2 4 2 

  A1 Correct value of t (allow  ) 

 (a =) 24t   M1 dep 1st M1 for differentiating v 

  36  A1 correct answer 

    Total 5 marks 
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17  8t or 
2125t− oe  5 M1 for differentiating one term correctly 

  28 125t t−− oe or 
2

125
8t

t
− oe 

  A1 for both terms correct 

  
28 125t t−− =0 and ( ) ( )3

125
2.5

8
t = =   

  M1 for equating their  
28t at− oe or 

2125bt t− oe to 

zero and solving for t ie must have correct powers of t 

and at least one correct coefficient and correct isolation 

of t  

  
( )

2 125
4 "2.5"

"2.5"
+  

  M1 dep on previous M mark for substituting into s 

   75  A1 

      Total 5 marks 
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20  
( ) 2 800
V x x

x




 
= − 

 
or 3800x x− oe 

 5 M1 for volume of cylinder (in terms of 

one variable, e.g. x or r) 

  
2d

800 3
d

V
x

x


 
= − 

 
 

  M1ft for differentiating an expression in 

one variable to find  

800 or 23 x  

(must come from a cubic in the form 
3800x x or 3800x ax or 3bx x  

where a ≠ 0 and b ≠ 0) 

  2"800 3 " 0x− =    M1ft dep on previous M1 for equating 

their 
d

d

V

x
to zero (must be a quadratic in 

the form 2800 ax or 23b x   

where a ≠ 0 and b ≠ 0) 

  
( ) ( )800

84.8(8263...)
3

x


= = or 
9600

6




 or 

9.2(13177…)  

  A1 for a correct value of x 

Allow use of quadratic formula 

  Award marks within the range from correct 

working 

4914  A1  accept 4910 – 4914  

 

      Total 5 marks 

 

 

62



MARK SCHEME  ·  IGCSE Paper 1HR  ·  June 2024  ·  Q19 C1b  Turning points & kinematics < QUESTION

 

19  2d
3 16 12

d

y
x x

x

 
= − − 

 
 

 5 M1 for differentiation with at least 2 terms correct  

  2"3 16 12" 0x x− − =   M1ft 
(dep on previous M1) for their 

d

d

y

x
= 0 

  eg (3 2)( 6)x x+ − (= 0) 

or (x =) 
2( 16) ( 16) 4 3 ( 12)

2 3

− −  − −   −


 

or 

2
8 64

3 12( 0)
3 9

x
  

− − − =  
   

 

 M1ft (dep on 1st  M1)  

 

for the correct x value (of 6) – ignore other x value 

OR 

for solving their 3 term quadratic equation using any 

correct method  

(if factorising, allow brackets which expanded give 2 

out of 3 terms correct)  

(if using formula allow one sign error and some 

simplification – allow as far as 
16 256 144

6

 +
)  

(if completing the square then as far as shown on 

LHS)   

 

The award of this mark implies the previous M mark 

  eg 3 26 8 6 12 6 5( 139)−  −  + = −   M1ft (dep on 1st M1) for x = 6 substituted into correct 

equation for curve C  

OR  

(dep on 1st M1 and 2 values for x) for their greatest x 

value substituted into correct equation for curve C 

(ignore any attempt to substitute their least x value) 
  Working required (6, ‒139) A1 (dep on M2) cao  

      Total 5 marks 
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20 (a) 2 11
2 ...

2
x x

 
− + 

 
 or 2 11

2 ...
2

x x
 

− + 
 

 oe  3 M1 for taking out a factor of 2 

  2
2

2

11 11
2 ...

4 4
x

  
− − +  

  
 or 

2
2

2

11 11
2 ...

4 4
x

  
− − +  

  
 

oe 

 M1 for correctly completing square 

  Correct answer scores full marks (unless from 

obvious incorrect working) 

2
11 49

2
4 8

x
 

− − 
 

 
A1 oe, eg ( )

2
2 2.75 6.125x − −  

allow a = 2, b = 11

4
 oe, c = 49

8
 oe 

if no other marks awarded,  

award SCB1 for 

2
11

2 ...
4

x
 

− + 
 

 

  ALTERNATIVE     

ALT (a) 2 22ax bax b a c- + -  

 

 3 M1  for correctly expanding 2( )a x b c- -

to give 
2 22ax bax b a c- + -  

  ‒2ba = −11 or 2ba = 11 and b2a ‒ c = 9 

 

 M1 for setting up 2 equations using the 

coefficient of x and the numerical term 

  Correct answer scores full marks (unless from 

obvious incorrect working) 

2
11 49

2
4 8

x
 

− − 
 

 
A1 oe, eg ( )

2
2 2.75 6.125x − −   

allow a = 2, b = 
11

4
 oe, c = 

49

8
 oe 

if no other marks awarded,  

award SCB1 for 

2
11

2 ...
4

x
 

− + 
 

 

 (b)  23 49
,

4 8

 
− 

 
 

2 B2ft 

 

(B1ft  

oe, eg (5.75, −6.125) 

 

for one correct coordinate) 

      Total 5 marks 
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22 
 

 (V =)  x(x)(15 – 4x)   (= 15x2 – 4x3) 

 
 5 M1  for a correct expression for the volume (condone 

missing V = …) 

dV

dx
=

æ

èç
ö

ø÷
  30x – 12x2 

 M1ft  ft dep on a V of the form ax3 + bx2  where a, b ≠ 0 

 

for a two-term derivative with at least one term 

correct for their V 

 

eg 15(2)x  or  30x  or  –3(4)x2  or  –12x2    

 

30x -12x2 = 0   x = … 

or 

(x =)  2.5  oe 

 

 M1ft  dep on previous M mark 

 

for equating their 2-term first derivative to 0 and 

solving to get a value of x (the value of x obtained 

must be greater than 0 and must not be where 

their second derivative is equal to 0) 

or  

the correct value of x 

 

(V =)  “2.5” × “2.5” × (15 – 4 × “2.5”)   

 

or  (V =)  15(“2.5”)2 – 4(“2.5”)3 

 

 M1 dep on M3 

for a full and correct substitution of their value  

of x 

 

Correct answer only scores full marks (unless from 

obviously incorrect working) 

31.25 A1  
oe eg  

125

4
 

ignore any units on the answer line 

     Total 5 marks 
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18  o222 120cos1282128 SQ  

 

 

91.4 6 M1 If this mark is awarded then ft on the 

remaining M marks   

 

  304)( SQ    M1 for correct order of operations e.g. 64 

+ 144 + 96 or 304 or 17.4…. or 4√19  

  sin 𝑅

"√304"
=

sin 27°

9
    M1  

  𝑅 = 𝑠𝑖𝑛−1 (
sin 27°×"√304"

9
)  

  M1 can be implied by 61.5833... 

  61.58   A1 for  61.58 - 61.6 

     B1 ft dep M3 

180 – “61.6” – 27  

      Total  6 marks 

 

 
19  

273
d

d 2  x
x

y
 

108  M1 for at least one of 3x2 or 27 

 

  0273 2 x    M1  (dep) for a 2 or 3 term quadratic =0 

  3x    A1  

  When x = −3, b = (−3)3 − 27(−3) + k (= 54 + k) 

 

When x = 3, d = 33 − 27(3) + k (= −54 + k) 

  M1 for either substituting x = 3 or  

x = −3 into the y expression.  

Only award this mark if k or a 

number representing k is in the 

expression for b or d 

  b − d = 54 + k − (−54 + k)   M1 dep on all previous M marks  

Expressions for b and d must have k 

or the same number representing k 

     A1  

      Total  6 marks 
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22 a   2 M1 for one correct value 
   2.5, −60  A1 oe e.g. −2.5 & 120 
     SC M1 for drawing cos curve 
 bi  (2, 5) 1 B1  
 bii  (4, −2) 1 B1  
      Total 4 marks 

 
23  (v =) 3t2 + 2 × 4t − 5   M1 2 out of 3 terms differentiated 

correctly
  3T 2 + 8T – 5 = V OR 3T 2 + 8T – 5 – V = 0   A1 correct equation 
  3(T2 + 8

3
T) − 5  

OR 3(T2 + 8

3
T − 5

3
) 

(T =) 
28 8 4 3 ( 5 )

2 3

V      


 
  M1 attempt to complete the square 

OR use quadratic formula 
(condone one sign error in a, b 
or c and ft their quadratic with 
mistake in a or b) 
(condone + instead of ±)

  2 2
4 4 5

3 3 3

VT         
   

  (T =) 
8 124 12

6

V  
 

  M1 sight of this method mark 
implies the previous M1 
(condone + instead of ±) 
(ft their quadratic with mistake 
in a or b)

  T = 4 1
16 3 15

3 3
V

     
(T =) 

8 2 31 3

6

V  
 

  M1 (condone + instead of ±) 
(ft their quadratic with mistake 
in a or b)

   4 31 3

3

V  
 

6 A1 accept k = 31 and m = 3 

      Total 6 marks 
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23  23 2 4 5t t−  + or  
23 8 5t t− +  

 6 M1 for differentiation of s with 2 out of 3 

terms correct (can be implied by subsequent 

working) 

  23 2 4 5 0t t−  + = or  
23 8 5 0t t− + =  

  M1 (dep on previous M1) for equating at least 

a 2TQ to zero (allow inequality signs),  

E.g. 23 8 0t t− = or 23 5 0t + =  

(can be implied by subsequent working) 

  
( )

5

3
t = oe ( )and 1t =  

  
A1 for 

5

3
(and t = 1 may be crossed out or 

absent) 

(allow 
5

3
= 1.6(66666) to 2 sf truncated or 

rounded) 

  2 4 0t − =    M1 for differentiation of x to find 0at b+ =

(allow inequality signs) where  a = 2 and b = 

−4 

  ( )2t =    A1 for a correct value of t  

   
( )

5
1

3
t   and 2t   

 
A1 oe ( )1t   

5

3
t  and 2t   

      Total 6 marks 
 

  

68



MARK SCHEME  ·  IGCSE Paper 2H  ·  June 2025  ·  Q17 C1b  Turning points & kinematics < QUESTION

 

Question   Working  Answer  Mark  Notes 

17(a) 

 
Two of 212 10 2x x+ +  

 
2 M1 for differentiating 2 or 3 terms correctly 

 

  212 10 2x x+ +   A1 for all 3 terms correct 

(b) (3x + 1)( 4x + 2) (= 0) or (6x + 2)( 2x + 1)(= 0) or 

2(3x + 1)( 2x + 1) (= 0) or (3x + 1)( 2x + 1)(= 0) 

 
210 10 4 12 2

2 12

−  −  


or 

25 5 4 6 1

2 6

−  −  


or 

( )
2 2

10 10
12 2 0

24 24
x

    
+ − + =    

     

 oe or  

( )
2 2

5 5
6 1 0

12 12
x

    
+ − + =    

     

 oe 

 

 

4 M1 ft dep on M1 for a correct method to solve 

their 3 term quadratic equation (with at 

least 2 correct coefficients) using any correct 

method (if factorising, allow brackets which 

expanded give 2 out of 3 terms correct) (if 

using formula allow one sign error and some 

simplification – allow as far as 

10 100 96

24

−  −
) Derivative must be a 3 

term quadratic for this M mark 

NB Can be implied by answers of ( )
1

2
x = −  

and ( )
1

3
x = −  

   
1 1

,
2 3

− −  

 A1 oe dep on previous M1 

Allow ‒0.33(333) or 0.3
•

−  for correct x 

values  

  
( )

3 2
1 1 1 1

4 5 2
2 2 2 4

y
      

=  − + − + − = −      
      

 or 

( )
3 2

1 1 1 7
4 5 2

3 3 3 27
y

      
=  − + − + − = −      

      
 

 

 M1 ft dep on previous M1for substituting at least 

one x value into y  

 

NB Can be implied by one correct value of y 

  Working required 1 1
,

2 4

1 7
,

3 27

 
− − 
 

 
− − 
 

 

 A1  oe dep on M1 for correct coordinates 

( )0.5, 0.25 , ( 0.33, 0.25(9...))− − − −  

      Total 6 marks 
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Question Working Answer Mark Notes 

13 (a)  3x2 − 2x − 

8 
 

2 B2 (B1 for at least 1 correct non zero term) 

 (b) “3x2 − 2x – 8” = 0 

 
2,

3

4
  

 

3 M1 Dep on at least B1, ft on M marks only dep 

on 
dy

dx
 being a 3 term quadratic 

  (3x + 4)(x −2)  (=0) 

 

or 

 

32

1002




x  or 

32

)8(34)2(2
2




x  

 

 M1  

    A1 (dep 2nd M1) 

 

 (c) At x = 2, y = 23 – 22 – 8 × 2 + 12 (= 0)  

or at 
3

4
x ,  

y = (−
4

3
)

3
− (−

4

3
)

2
− 8 × (−

4

3
) + 12

500

27

 
 
 

 

 

Shown 

 

2 M1 
Substitutes at least one of  

4

3
  or 2 or their 

answer from (b) into 128)(
23

 xxxy   

    A1 must show that (2,0) is a turning point on the 

curve and give concluding statement 
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22 (a) 
2d

2
d

y
x px

x

− 
= + 

 
oe 

 4 M2 Both terms correct 

(M1 for one term correct) 

22( 3) ( 3) ( 0)p −− + − =    M1 (dep on M1) substitute −3 into a 

derivative of the form 2ax bx−+  

 54 A1  

 (b) 
2d

2 16 0
d

y
x x

x

− 
= + = 

 
  

 3 M1 
set 

d
0

d

y

x
= , at least one term correct 

eg 2x3 + 16 = 0 or 2x3 = −16 or 3 8x = −  or 3 8x = −  or  x = 

−2  

 M1 rearrangement of the correct 

equation to remove the negative 

power of x 

 12 A1  

      Total 7 marks 

 

23 (a) 
22( 6 ) 3x x− +  or 

2 3
2( 6 )

2
x x− +   

 3 M1 or for one of a, b or c correct 

OR expanding a(x2 + 2bx + b2) + c 

( )
2

2 3 9 3x − − +
   or ( )

2 2 3
2 3 3

2
x

 
− − + 

 
 oe 

 M1 or for two of a, b or c correct 

OR −12 = 2ab or 3 = ab2 + c 

 22 ( 3) 15x− −  A1 accept a = 2, b = −3, c = −15 

 (b)  (−1,−15) 2 B2ft eg accept [their −b – 4] for the x-coordinate  

or [their c] for the y-coordinate 

(B1 ft for one correct coordinate) 
      Total 5 marks 

 

 

 

71



MARK SCHEME  ·  IGCSE Paper 1H  ·  January 2020  ·  Q15 C1b  Turning points & kinematics < QUESTION

 

15 (a) (2x + 5)(x + 1) = 2x2 + 2x + 5x + 5  
(= 2x2 + 7x + 5) or 
 
(x + 1)(3 – x) = −x2 + 3x – x + 3   
(= −x2 + 2x + 3) or 
 
(3 – x) (2x + 5) = −2x2 + 6x − 5x + 15  
(= −2x2 + x + 15) 

 3 M1 for multiplying out two 
brackets correctly at least 3 
terms correct 

M2 for at least 4 terms correct out of a 
maximum of 8 terms 
 
6x2 −2x3 + 6x − 2x2 + 15x − 5x2 +15 − 5x 

  E.g. 
[(2x2 + 7x + 5)(3 – x) =] 
 −2x3 − 7x2 − 5x + 6x2 + 21x + 15 or 
 
[(−x2 + 2x + 3)(2x + 5) =] 
−2x3 − 5x2 + 10x + 4x2 + 6x + 15 or 
  
[(−2x2 + x + 15)(x + 1) =]  
−2x3 − 2x2 + 15x + x2 + x + 15 

  M1 for at least 3 terms 
correct out of a maximum of 
6 terms 
 
or  
 
for at least 4 terms correct 
out of a maximum of 8 
terms 

  Shown A1
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15 (b)  2d
16 2 3 2

d

V x x
x

     
 

oe 
 5 M1 for the correct differentiation of at least 2 correct terms from  

 
16 or −2x or (3 × −2x2)  

  2d
16 2 6

d

V x x
x

    
 

 oe 
  A1 for a correct differentiated expression  

  2'16 2 6 ' 0x x   oe    M1 (dep on M1) for equating their differentiated expression to zero   

  E.g. 

(x = ) 
22 2 4 6 16

2 6

    


 oe  

(accept + in place of ±) or 
 
E.g. 

 
2 2

1 1
6 16 0

6 6
x

                
oe 

  M1 (dep on M1) for a complete method to solve their 3-term 
quadratic equation (allow one sign error and some simplification – 

allow as far as 
2 4 384

12

  
) 

 

   1.47  A1 dep on M1 for answer in range 1.47 – 1.5 from correct working 
(Must reject −1.80 to −1.81 if calculated)

    Total 8 marks 
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