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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
1. Nov 2024 1H/Q20

The curve with equation y = 2x* — 64x 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)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

2. June 2024 1H/Q18

A curve C has equation y=2x" —40x + 1

Find the coordinates of both the points on C at which the gradient is 8
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(Total for Question 18 is 5 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
3. June 2024 1HR/Q19

A curve C has equation y=x’—8x*—12x+5
Curve C has exactly two stationary points, one at point 4 and one at point B such that
x coordinate of point 4 > x coordinate of point B

Find the coordinates of point 4
Show clear algebraic working.

(i S i )
(Total for Question 19 is 5 marks)
£3(ae
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
4. Nov 2023 1H/Q16

A curve has equation y=4x-8x+5

. s . i o i
Find the x coordinates of the two points on the curve where the gradient is 3

(Total for Question 16 is 4 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
5. June 2023 1H/Q11

The curve C has equation y =4x’ + x* — 20x

., dy
Find —
(a) Fin 5

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

(Total for Question 11 is 6 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
6. June 2023 1HR/Q21

The curve T has equation y=x*-2x>—-9x + 15

. o Ay
(a) Find &

(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.

(Total for Question 21 is 6 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
7. Jan 2023 1H/Q20

The radius of a right circular cylinder is x cm.

The height of the cylinder is [E@ - x} cm.
X

The volume of the cylinder is Vemr’

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

P
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

(Total for Question 20 is 5 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
8. Jan 2023 1HR/Q23

G is the point on the curve with equation y = 8x” — 14x — 6 where the gradient is 10
The straight line Q passes through the point & and is perpendicular to the tangent at G
Find an equation for Q

Give your answer in the form ax + by + ¢ = 0 where a, b and ¢ are integers.

(Total for Question 23 is 5 marks)
S
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
9. June 2022 1H/Q17

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

The displacement of P from O at time ¢ seconds, r = 1, is s metres where

, 125
s=4r+ S

The velocity of P at time r seconds, 12> 1, is vm/s

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

(Total for Question 17 is 5 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
10. June 2022 1HR/Q22
¥

The diagram shows a sketch of part of the curve with equation y = x* = £ where pisa
X

positive constant.

Diagram NOT

accurately drawn

&)
=Y

For all values of p, the curve has exactly one tuming point and this tuming point is a
minimum shown as the point 7 in the sketch.

For the curve where the x coordinate of T1s -3

(a) find the value of p

(4)

EPA RESOURCES ExAM BT ARENA 1O
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
16

The line with equation y = k is a tangent to the curve with equation y = x* — —
x

(b) Find the value of &

(Total for Question 22 is 7 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
11. Jan 2022 1H/Q24

The curve C has equation y = ax’ + bx* — 12x + 6 where a and b are constants.

The point 4 with coordinates (2, —6) lies on C
The gradient of the curve at 4 is 16

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

(Total for Question 24 is 6 marks)
LN
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
12. Jan 2022 1HR/Q23

Two particles, P and 0, move along a straight line.
The fixed point O lies on this line.

The displacement of P from Q at time ¢ seconds is s metres, where

s=t*—4t*+5¢ fort>1
The displacement of Q from O at time ¢ seconds is x metres, where
x=p-4t+4 fort>1

Find the range of values of ¢ where ¢ > 1 for which both particles are moving in the
same direction along the straight line.

L o

&N/ EPA RESOURCES 16
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

(Total for Question 23 is 6 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
13. Nov 2021 1H/Q19

ABCED is a five-sided shape.

Diagram NOT

accurately drawn

A xem B

ABCD is a rectangle.
CED is an equilateral triangle.

AB=xcm BC=ycm

The perimeter of ABCED is 100cm.
The area of ABCED is Rem?

(a) Show that R = E(zm = |:ﬁ - Jﬂx]

"“f’p' EPA RESOURCES cxam QD Arena 18
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

(b) (1) Find the value of x for which R has its maximum value.

Give your answer in the form qﬁpi where p and q are integers.

(ii) Explain why the maximum value of R is given by this value of x.

(Total for Question 19 is 6 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
14. Jan 2021 1H/Q21

A curve has equation y = f(x)
The coordinates of the minimum point on this curve are (-9, 15)

(a) Write down the coordinates of the minimum point on the curve with equation

(@) y=1f(x+3)

(i) y= 3 )

2

.........

oA B EH b g Ny
Given that @ > 0 and that 0 < b < 360

(b) find the value of a and the value of b.

(Total for Question 21 is 4 marks)

EPA RESOURCES ExAM D Arena 20
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATICN
CCMPILED BY SIR MUHAMMACD ABCULLAH SHAH
15. Jan 2021 1HR/Q20

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

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

=1* - 92+ 331-6

Find the minimum speed of P.

(Total for Question 20 is 5 marks)
S
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
16. Nov 2020 1H/Q23

Curve C has equation y = px’ — 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)

EPA RESOURCES ExAM BT ARENA 22
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
17. Nov 2020 1HR/Q13

The curve C has equation y=5x'—x*—6x+4

dy
Find
(a) Fin o

dy B
o
(2)
There are two points on the curve C at which the gradient of the curve is 2
(b) Find the x coordinate of cach of these two points.
Show clear algebraic working.
(4)

(Total for Question 13 is 6 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
18. Jan 2020 1H/Q15

Diagram NOT
accurately drawn

: (x+ Dem
(3 —x)cm
(2x + 5)cm
The diagram shows a cuboid of volume V'em®
(a) Show that V'= 15+ 16x — x> — 2»°
@< EPARESOURCES
0 9 U EXAM EEEEE ARENA
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

There 1s 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.

(Total for Question 15 is 8 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
19. Jan 2020 1HR/Q23

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

s=r+45 =51+ 17

At time 7 seconds the velocity of P is V' m/s where V' = -5

Find an expression for T in terms of V.

4 + Jk + mV

Give your expression in the form

where k and m are integers to be found.

3
oA
(Total for Question 23 is 6 marks)
L o
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
20. June 2019 1H/Q24
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 f seconds is given by

s=P-6f+5—4

Find the value of ¢ for which the acceleration of P is 3 m/s’

(Total for Question 24 is 4 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
21. June 2019 1HR/Q16

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

At time ¢ seconds, the displacement, s metres, of P from O is given by
s =4 — 61* + 5¢
At time ¢ seconds, the velocity of P is vim/s.

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

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

...................................................... seconds

(Total for Question 16 is 5 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
22. Jan 2019 1H/Q12

The curve C has equation y = %xl -9x+1

: dy
a) Find =
(a) i

&

(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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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMALD ABCULLAH SHAH
23. Jan 2019 1HR/Q13
A curve C has equation y=x"—x" —8x+ 12

. dy
a) Find =
(a) &

The curve C has two turning points.

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

(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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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
24. June 2018 1HR/Q19

The curve shown in the diagram has equation

y =x*— 27x + k where & is a positive constant with £ < 54

The curve has a maximum point at 4 (a, b)
The curve has a minimum point at B (¢, d)

F Y
4 (a, b)
Diagram NOT
accurately drawn
\ >
0 x
B (c, d)
Using differentiation, find the value of b — d
Show your working clearly.
(Total for Question 19 is 6 marks)
L£22(o
|
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ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
25. Sample 2018 1H/Q21

The curve C has equation y=x'-6x+4

Using the axes below, sketch the curve C.
On your sketch show clearly

(1) the exact coordinates of any points of intersection of C with the coordinate axes,

(i1) the coordinates of the turning point.

_]} r 3
>
0 x
(Total for Question 21 is 6 marks)
£232(o6
7N/ EPA RESOURCES ExAM BT ARENA O2

.|I IGCSE & A-LEVEL PREP RESOURCES e A PR P o



ECEXCEL IGCSE MATHEMATICS LINEAR 1H & THR - CIFFERENTIATION
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

MARKING SCHEME

1. Nov 2024 1H/Q20

] 4x2x or 8x’ or 264 4 | M1 for differentiating one term
correctly
2’ =64 =00¢ M1 dep on M1

The equation must be in the form
ax’ =64 = 0oe where a # 0 or
Bx" +b=00c¢ where h£0
where a and b are constants

64 M1 dep on previous M1 for solving
x=3—(=2) for x.
The equation must be in the form
ax’ =64 = O0oe where a # 0 or
8x" + b =00c where b #0
where a and b are constants
Working required y=-96 Alocegy+96=00ry=0x-96
or -y =96

dep on M3 must be an equation in
terms of ¥

Do not accept -96 or (2, -96)
Total 4 marks

2. June 2024 1H/Q18

18 3x" or —40 5 M1 for differentisting one of the first two
terms correctly
3’ —4d0 Al for both terms correet and no
additions
“3x'—40"=§ M1ft dep on M1 for equating their

quadratic derivative with ¥

{Derivative must be in the form
ax® —40 or 3x° - b where a £ 0and

b #£0)
(O =)"4"" - 40x"4"+ (= —95) or M1ft dep on previous M1 for substituting
p=("=4"Y - 40x"-4"¢1 (=97 at least one x value into y

NB Following through from ax® — 40 =8
or Jx” — b = 8, their x values must be

correct
Warking not required, so correct answer scores fill | (4, -95), (-4, 97) Al both coordinates must be paired
marks (unless from obvieus incorrect warking) correctly
Total 5 marks
3. June 2024 1HR/Q19
18 3% or —40 5 M1 for differenmtiating one of the first two
terms correctly
3x - 40 Al for both terms correct and no
additions
“I -4 =§ M1ft dep on M1 for equating their

quadratic derivative with 8

{Derivative must be in the form
ax® — 40 or 3x2 — b where a # Oand

b#£0)
(3 =)"4"-40="4"+1(=-95) or M1ft dep on previous M1 for substituting
y=("=4") —40%x"—4"41 (=97) at least one x value into y

NB Following through from a’ -40=8
or Jx” — b = 8, their x values must be

correct
Warking not required, so correct answer scores full | (4, -95). (-4, 97) Al both coordinates must be paired
marks (unless from obvious incorrect working) correctly

Total 5 marks

EPA RESOURCES ExAM BT ARENA OO
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ECEXCEL IGCSE MATHEMATICS LINEAR TH & THR - CIFFERENTIATICN
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

4. Nov 2023 1H/Q16

16 [ﬁ-]lx#x-'—ﬁk 12¢ -8) 4 B2 for 3 =4y — Ror 12x° =& (with no
dx other terms)
(B1 for one term, ie 3 = 4x° or 12%° or —8)
"2 —§" = 1 M1 for equating their mitial denvative
Tk A with the given gradient.
Derivative must be a quadratic
(dep on B1)
Working not required, so correct answer o5 Aloe Ignore y values
scores full marks {unless from abvious ' 25
incarrect working) Allow £0.83(333..) or & % oe
Total 4 marks
5. June 2023 1H/Q11
11 {a) 2 M1 forat least 2 of 1247, 2y, =20
129 + 2 - 20 Al
(b} 12+ 2x ~ 20 = 4 oe 4 M1 i, for equating their dy/dy to 4
12+ 2x -2 (=0)orbx +x- 12 (=0) M1 (dep on M1} fi their dy/dx in the
form ax” + bx (+ €}
eg (b - B)(2x + 3)(=0) M1 for solving their three-term quadratic
or(3x -4)(2x + 3)(=0) equation using any correct method - if
or factorising, allow brackets which expanded
24 ||[2}: —(4x12x-24) give 2 out of 3 terms correct (if using
x=— - formula or completing the square allow one
2x12 51 d 3 lificati .
gn crror and some simplification - allow
i ) 2
as far as eg # oc)
Worki ired 4 3 Al 4
b |\ S =8 (dep on M2) oe, allow 1.33(3..) for =
both values — isw any attempt to find y
coordinates
Total 6 marks
6. June 2023 1HR/Q21
21 {a) 3x? or =2x2x or —dx or D oc 2 M1 for differentiating one term
correctly
T Al fora correct expression
Allow 3x* =2x2x-9
(b} 4+ f{__.”-' —(4x3%-9) 4 M1 for finding the critical values for a
(x=) o 3-term quadratic using any correct
el 3 : method - if using formula or
_J 2) (2L =0 completing the square allow one
o i 3 3 =0 sign error and some simplification
44416+ 108
—allow as faraseg ———
[
oe
3[ 2 ]_‘ 10 : )
oreg 3 x——=| =10 oe
i T
-1.19 and 2.52 Al forertical values
of =1.19 and 2.52 or better
(for this Al mark allow
~1L.2or —L.18 and 2.5
2
or g o¢)
x<—1.19 Al awrt—1.19
x>2.52 Al awrnt 252
Total 6 marks
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ECEXCEL IGCSE MATHEMATICS LINEAR TH & THR - CIFFERENTIATICN
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

7. Jan 2023 1H/Q20

20

(¥ =)ax’ [ﬁ_‘-{_:'—f- - .1'];:»1‘ BO0Ox —x" 0

5 M1 for volume of cylinder (in terms of
one varnable, e.g. x or r)

(5= Jsoo-3me
dy

Mt for differentiating an expression in
one variable 1o find

800 or +3xx°

(must come from a cubic in the form
800x + 7x"or 800x tax’or hx+ 1y’
where ¢ £ 0 and b2 0)

“800-37x""=0

M fi dep on previous M1 for equating

their Eld-‘l- to zero (must be a quadratic in
¥

the form 800+ ax’or b+ 372"
where a £ 0 and b £ 0)

(x =}J§{=\ﬁ.8[&2ﬁl“]}ur :ﬁﬂn or

9.2(13177...)

Al for a correct value of x
Allow use of quadratic formula

Award marks within the range from correci
warking

4914

Al accept 4910 - 4914

Toial 5§ marks

8. Jan 2023 1HR/Q23

23

[d—‘ :]If:-x—[-‘i
dr

l6x— 14 =10

3 MI  Differentiation to obtain 2 terms
with at least | correct
M1 their dy/dx = 10 dep on M1

(1.5, 9 orx=15y=-9

Al coordinates of poinl on curve at
which gradient is 10 - allow given
as coordinates or as x worked out
and y worked out if meaning 1s
clear

g ]'——9:—%{3’—%} ¢ or

1
== x].54¢ o
ki T

MI A correct method to find the

equation for line Q using (1.5, =9)

Correct answer scores full marks funless
_from obvious incorrect working)

2+ 20y + 177=0

Al oe where g, b, c are integers cg
10x + 100y + 885 =10

Total 5§ marks

9. June 2022 1H/Q17

17 ror 21251 o¢ 5 | Ml for differcniiating one term correctly
. 5 Al for both :
8125 oc or 81~ == oc el
E
& 125 M1 for equating their 81+ ar~ oeor Br 125 oe 1o
8r=125" =0 and (r =]'|“T{=2'5} zero and solving for £ ie must have correct powers of £
and at least one correct coefhicient and correct 1solation
of
A ¥ 1 - o ! > 3
(2.5 + 125 M1 dep on previous M mark for substituting into 5
HZ-SH
73 Al
Tuotal S marks
10. June 2022 1HR/Q22
1 (a) d)' 3 4 M2  Both terms correct
{E F]h*-‘“ oe (M1 for one term correct)
2(-3)+ _;,{_3)'3{_—_ 0y M1 (dep on MI) substitute =3 into a
denvative of the form gy + by *
54 Al
(b} ﬁ: Yx 16y =0 3 Ml set ﬂ:l}.allcah‘t one term correct
dr ’ dx
eg 14 =02 =—l6or o =<8 or &= ﬁ or = M1 ru:lrra_ngcmcnl of the correct :
= equation to remove the negative
power of x
12 Al
Total 7 marks
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ECEXCEL IGCSE MATHEMATICS LINEAR TH & THR - CIFFERENTIATICN
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

11. Jan 2022 1H/Q24

24 eg-bh=8Bu+4b-24+6orBa+db=120¢ 6 M1 for substituting x = 2 and y = =6 into the
equation for C
LA ‘35_-‘1 +2hy—12 oe M1 at least 2 terms correct
[d.r
eg l6=12a+4b- 12 0r 12a+4b6 =28 oe MIft  (dep on previous M)
follow through their <
dy
a=4and b=-5 Ml fora=4and b=-3
eg " 4x P+U-S"2 P - 12x3+6 MIft  ecorrectly substituting their g, their b and
x =3 into the equation for C
i3 Al (dep on M3) allow (3, 33)

Total & marks

12. Jan 2022 1HR/Q23

23 3 = 2xdi+Sor

A —Bt+5

& M1 for differentiation of 5 with 2 out of 3
terms comrect (can be implied by subsequent
working)

W -2xdr+5=00r
¥ -k+5=0

M1 (dep on previous M1) for equating at least
a 2TC to zero (allow inequality signs),

Eg 3 -&=00r ¥ +5=0

{can be implied by subsequent working)

(¢ :}gm (andr=1)

Al for %i’md t= | may be crossed out or
absent)

fallow % = LO(66666) to 2 s truncated or
rounded)

U=4=0 M1 for differentiation of x to find ar +b=0
{allow inequality signs) where a = 2 and b =
_4

(r=)2 Al for a correct value of ¢

{l-:]lr-;% and >2

Al oe {rbl} r-:-j—lundr:-2

Tatal 6 marks

13. Nov 2021 1H/Q19

l:%x.rkxx%[ 1B
&

19 (a) [Eg x4 y+x+y+x=I1000e0r
3+ 2y = 100 ce l;-: '””:3"
e ' Tix
%xx:c.rxsinﬂ] = [_)-‘ Lh¥and

M1 for a correct equation for the penmeter of
the shape or for a correct expression for the
area of tnangle CED

W3,

4

of 100=3x),
X IT] -+ oe

&

M1 for the arca of the shape in terms of x only

00—6x) x'\3
Eg x| 2524
R '[ 3 I 3
200x —6x” + Peti]
4 4

or g:zm.r —6* + 22D

or il:ZEHJ — fx 4 J.'\‘.B_] or

Shown

Al for the area given in correct form with full
working shown (at least one intermediate step
before the answer)
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(b) dRr g _“E 2 M1 for differentiation of correct expression
O [~ SU—ExEx.r 4'EXT:UOB with 2 out of 3 terms correct and equated to 0
{can be implied by subsequent working)
Correct answer scores full marks (unless from obvious 100 Al for a correct expression

incorrect working) 6H— ;;I"{

(i) Correct |
reason

Bl for correct reason
R is a quadratic with negative coefficient of ¥
E.g. the graph of R is M shaped or

d°R
(allow —— < (loe)
dx*

Total 6 marks

14. Jan 2021 1H/Q21

21 {(a){i) (=12, 15) I Bl
(ii) (=%, 5) I Bl
(b) a=2and b=90 2 B2 for both values correct
(Bl fora=2or b =90
or g = =2 and b = -90)
Total 4 marks
15. Jan 2021 1HR/Q20
20 (v=)3F -9 x 21+ 33 5 M1 for differentiating at least 2
terms correctly
{(a=)3=x21-"18 [r=]3[[f—3];—[3}:]{‘*33}“!‘ M1 d_cpﬁmn:-.tlbcalwnturm
) J lincar equation
o h-:]s[[.- -3) -(3Y (+11 ;] or

for the uwof[r=]—-{’n

t)-53=%) 3

2x3L 6, or

fior a correct first step for
completing the square on at
least a two term quadratic

6r-18=0ori=3

(v=)3(r=3) ~(3)" | +330r i

(v=)3[(r-3) -(3) +11]

dep on at least M2 for equating
their acceleration to 0

or

for a correct method for
completing the square on al
least a two term quadratic

3'37 18 3% 33

(v=)3(r=3) +60r
(v=)3((-3)" +2]

M1  dep on at least M2 for
substituting their ¢ into v
or
for & seeing a correct
simplified expression afler
completing the square

Al

Total 5 marks

16. Nov 2020 1H/Q23

23 {dr ]3 .
——— X —m
rragl Ll

ML for 3px*or —m

3px’ —m<loe

MI  ftdep on MI for setting up an
inequality with their '3px" '—'m’
must be a two-term expression in
the form apx” +m

Bl  for both eritical values

im Ilm
- —cx< [—
ip 3p

Al may be seen as two separate
inequalitics

Total 4 marks
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17. Nov 2020 1HR/Q13

13 (a)

153 =2 =6

2 B2  for correct differentiation

(Bl  for 2 of 15x% —2x, —6 correct)

(b} ep 15 =-2x—6"=20e

4 M1 i, for equating their dy/dy to 2

15¢ -2y -8 (=0)

M1 (dep on M) fi their three-term quadratic

eg (3x+2)5x-4)(=0)

i 244J(=2F = (4x15x-8)

2x15

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

2444480

— allow as far as e.g. —

]

faa | e
A e

Al oe, dep on M2 {allow —0.66 or better),
Both values — isw any attempt to find y
coordinates

Total 6 marks

18. Jan 2020 1H/Q15

15 [(@) [(x+5)x+D=23+2+5x+5
(=22 + T+ 5)or

(x+D3-=-"+3x-x+3
(== +2x+3)or

(B-x)(2x+5)=-2+6x—5x+15
=-2+x+15)

MI for multiplying out two | M2 for at least 4 terms correct out of a
brackets correctly at least 3 | maximum of 8 terms

terms correct

6 =2+ Gy = 2%+ 15— S +15 - 5x

E.g.
[(2x + Tx + 5)(3 —x) =]
27 - I =Sx+ 6 +21x+ 150r

[(—F + 2x + 3)(2x + 5) =]
27 =52+ 10x+ 4 +6x + 15 0r

(=2 +x + 15)(x+ 1) =]

MI for at least 3 terms
correct out of a maximum of
6 terms

ar

for at least 4 terms correct
out of a maximum of 8

2 -2+ 15y + P +x+ 15 terms
o Shown Al
15 |ib) | [dF 5 5 M1 for the correct differentiation of at least 2 correct terms from
l!i_= 16-2x+(3x-2x" Joe
X s
16 or —2x or (3 * —2x7)
(dr =]1ﬁ ot v TP A Al for a correct differentiated expression
| dv
N6 -2x-6x""=00e M1 (dep on M1} for equating their differentiated expression 1o zero
Eg. M1 (dep on M1) for a complete method to solve their 3-term
i, ||2.' - quad:mli.i: equation (allow one sign error and some simpliﬁ:nliun =
"“"_"—,—“c -2+4/4 4384
2x6 allow as far as ————)
(accept + in place of +) or 12
Eg.
i R i o |
6| x+—]| =| =] |-16(=0)oc
6] \6,
1.47 Al dep on MI 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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19. Jan 2020 1HR/Q23

18 a Bl tangent drawn at P (x = 2)
M1  (dep on Bl) for a method to find gradient e.g.
difference in y-values
difference in x-values
-0.6 3 |al (dep on Bl) accept answers in range —0.4 1o
—01.7 and from correct figures for their line
ail eg y=-06c+cory=mx+*3.6 M1 for start of method to find the tangent equation
or2d=-06x2+¢ e.g. v = mx + ¢ where m is their gradient or y =
mx + ¢ where ¢ is the y-intercept for their
tangent or for substituting a point from the
curve e.g. (2, 2.4) inte ¥ = mx + ¢ where m is
their gradient
y=—0.bx+3.6 . Al ft their gradient from (1) and intercept of their
tangent, so long as intercept / value of e 1s > 3
b 3 Bl
=1 2 |Bl
Total 7 marks
20. June 2019 1H/Q24
24 W=)3R-6x2t+5(+0) 4 M1 for differentiating at least 2
terms correctly
(o=) 3x2t-12 M1 depft
Br-12=3 M1 dep on atleast M1 for equating
their acceleration in terms of ¢
to 3
2.5308 Al
Total 4 marks
21. June 2019 1HR/Q16
16 () It —2nbr+5 2 |mM Forzterrmscorrec:
132 151 45 Al Fully correct
(b) 24¢-12 3 |M1  Method to differentiate theirv, fta 3
il term quadratic expression from (a)
“5dr_127"= 6 M1 ftif previous M1 awarded
0.75 " =
Total 5 marks
22. Jan 2019 1H/Q12
Question Working Answer Mark Notes
2 33*];1':’ -9 M I'cr}h;:.\" oc or —Hoe
-9 oe 2 Al orfor1x¥* -9 oe
(b) ~3<x<d oe 3 B3 may be seen as two separate mequalities
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if not B3 then award B2 for
x<3

or x> =3

or-3<x<3

ifnot B2 then award B for

' =9<0 or x* <9 oe

or for (x-3)x+3)

or for {x =)=3 (values maybe seen in
incorrect inequalities)

SC: If no marks awarded and M1 awarded
in (a) then award Bl for “quadratic™ < 0
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23. Jan 2019 1HR/Q13

Question Working Answer | Mark Notes
13 (a) Bt = 2x = 2 B2 (B1 for at least 1 correct non 2ero term)
B
(b) Y -2 —g"=0 4 5 3 Mi Dep on at least Bl fi on M marks only dep
' on % being a 3 term quadratic
e
(3x +4)x =2) (=0) M1
or

244100 211’I—EI:—4:¢3>¢|—K]

ST R Zx3
Al {dep 2nd M1)
. =2 y=P_P_gx2+2(= ' 2
(€} A=Y 4- e St Stoen E v Substitutes at least one of - 4 or 2 or their
orat x=-=, A
i 3 ’ answer from (b) into (v =)y —x" -8x+12
4 4" 4
(- e x (o2
500
[_ 27
Al must show that (2,0) is a rning point on the
curve and give concluding statement
24. June 2018 1HR/Q19
19 d;1 o3 37 108 M1 for at least one of 3x° or 27
dv
W _27=0 M1 (dep) fora 2 or 3 term quadratic =0
x=13 Al
Whenx==-3, 8= (-3 -2-3) + k(=54 + k) M1 for either substituting x = 3 or
x==3 into the y expression,

Whenx=3,d =3 -273) + k(=54 + k) Only award this mark if & or a

number representing & is in the
expression for b or o
b-d=534+k-(-54+k) M1 dep on all previous M marks
Expressions for b and d must have &
of the same number representing &

Al
Total 6 marks
25. Sample 2018 1H/Q21
21 : M
c_g.g'l=?_r-fmr (x=3F-3+4dor ]
dv
L 9 'Jﬁ_.‘i' J o Jgi
2
ix—3—Sorx=3 Al (ft providing previous M1 scored) for (3, -5)
cg. M1  for correct method to find roots
=6t Jl-6) —4x1x4
X= or
2xl
x=32¥ -4 gr(x-3)°=5
x=3+45 Al orexact equivalents
Correct 6 B2 for fully correct labelled graph
graph (sec end of mark scheme)
(B1 for parabola intercepting y-axis at (00, 4))
Total 6 marks
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