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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
1. Nov 2025 2H/Q22

Curve C has equation y =x" — 16x + 7

At two points on C, the gradient is 11
The tangents to C at these two points have equations of the form y=ax + b

Work out the two possible values of b
Show clear algebraic working.

(Total for Question 22 is 6 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
2. June 2025 2H/Q17

y=4x®+5x* +2x

. o dy
(a) Find —
dy

dy
dx

(b) Find the coordinates of the turning points on the graph with

equation y=4x" +5x% +2x
Show clear algebraic working,

(Total for Question 17 is 6 marks)

2 4
C o EPA RESOURCES EXAM AR ARENA

.'l IGCSE & A-LEVEL PREP RESOURCES HUB OF EXAM PREPARATIOHN



ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
3. June 2025 2HR/Q22

The diagram shows a solid cuboid.

Diagram NOT
accurately drawn

i
i
' xXcm
I
i

il xcm
(15-4x)cm

The volume of the cuboid is 1" cm?

Find the maximum value of I/

(Total for Question 22 is 5 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
4. Nov 2023 2H/Q18

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  seconds is given by

s=203-51*+61-5

Find the value of r when the acceleration of the particle 1s 5 m/s?

I =

(Total for Question 18 is 4 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
5. Jan 2022 2H/Q24

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 1 seconds, where 1 > 0, is given by
x=4r-27r+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 Pisat 4 1s am/s?

Find the value of a

a=

{Total for Question 24 is 5 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
6. Oct 2021 2H/Q21

The curve C has equation y = f(x) where f(x)=9-3(x +2)
The point 4 is the maximum point on C.

(a) Write down the coordinates of 4.

( )
) 4
The curve C 1s transformed to the curve S by a translation of 0
(b) Find an equation for the curve S.
The curve C is transformed to the curve T.
The curve T has equation y = 3(x + 2y -9
(¢) Describe fully the transformation that maps curve C onto curve T.
b 99 EPA RESOURCES EXAM XD ARENA
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

The graph of y = acos (x — b)° + ¢ for =180 < x < 360 is drawn on the grid below.

VA
6

N _

~180 90 0 9() 180 270 360 x

(d) Find the value of a, the value of b and the value of .

a=

(Total for Question 21 is 6 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
7. May 2021 2H/Q21

i ; ; : ; : . 16
The point A is the only stationary point on the curve with equation y = kx™ + —

where £ 1s a constant. x
. . 2
Given that the coordinates of A are 3 a

find the value of a.
Show your working clearly.

a=

(Total for Question 21 is 5 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
8. Jan 2021 2H/Q19

A particle P is moving along a straight line.

The fixed point O lies on this line.

At time ¢ seconds where 1 = 0, the displacement, s metres, of P from O is given by
S=P+-8t+10

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

y : . a )
Give your answer in the form > where @ and b are integers.

metres

(Total for Question 19 is 5 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

9. June 2019 2H/Q18

The diagram shows a solid cuboid.

xcm

The total surface area of the cuboid is A cm?

Find the maximum value of A.

£
¥ EPA RESOURCES
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Diagram NOT
accurately drawn

3x)em

(Total for Question 18 is 5 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
10. June 2018 2H/Q17

y=x’-2x*-15x+5

o =)
(a) Find —
dx

dy

C is the curve with equation y = x* — 2x* - 15x + 5

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

(Total for Question 17 is 6 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMALC ABCULLAH SHAH
11. Sample 2018 2H/Q25

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, ¢ = 0, is s metres, where

s=P-52-8t+3

Find the value of ¢ for which the particle is instantaneously at rest.

ll' =

(Total for Question 25 is 4 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN
CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
MARKING SCHEME

1. Nov 2025 2H/Q22

2 dv : : 6 [B2for3=x—16or3r - 16
[ax—z]_hc_l ~16(=3x" ~16) {with no other terms)
(B1 for one term, ie 3 * x* or 3x” or -16)
3.t:—|f:——1|m:|:g3xz—27-—-(l Mlﬂch‘)ﬂBl
{allow one of x = 3 or x = =3}
Derivative must be a two term quadratic
in the form
3 -a=11oecwherea#0or
b’ — 16=11 oe where b £0
{ar and b are constants)
Allow 3x - 16+ 7 =11 oe
NB 3¢ — 16w = 11 is MO
( ..:}{--3--"‘ ~16("3")+ 7(=—14) M1 dep on previous M1 and for a comrect
: i ) ' rearrangement for x
or o
(¥ =]l\"—3\"]= —16("-3")+7(=28)
"~ 14" = 11("3") 4 bor y="-14"=11{x="3")or —-""';4 ~11 M:ghep o provass M1
x="3"
ar
LT L
"8 =11{"-3")+b or y-"28"=11(x-"-3")or 1—-_%? =lloe
x="-
Warking required 47 Al dep on B2MI
and Answer of -47 or 61 award 5 marks dep on
6l BIMI
Total 6 marks
2. June 2025 2H/Q17
Question | Working Answer Mark Notes
17(a) | Twoof 125" +10x+2 2 M1 for differentiating 2 or 3 terms correctly
12x" +10x+ 2 Al for all 3 terms correct
(b} (Bx+ 1) 4x +2) (=0} or (bx + 2} 2x+ L)=0)or 4 M1 fitdep on MI for a correct method to solve
20+ I+ 1) (=0 or (3x+ 1) 2x+ 1)(=0) their 3 term quadratic equation (with at
least 2 correct coefTicients) using any correct
10+ \flﬂ': —4x12x2  =5E5—dxbx] method (if factorising, allow brackets which
e or - or expanded give 2 out of 3 terms correct) (if
e 1: 3 Ix6 using formula allow one sign error and some
107 [10Yy simplification — allow as far as
12 (I+-—-—] —[-—J +2(=0) oeor P
[ 24 24 ~10£+/100-96 o
> . 5 T ) Dertvative must be a 3
5 5 &
h[["""' E] _[E] :|+ 1{=0) oe term quadratic for this M mark
I
NB Can be implied by answers of {x =}_E
I
and (x=)-=
(x=)-3
T Al oec dep on previous M1
R Allow ~0.33(333) or 0.3 for correct x
- values
Ly iy B 1 M1 ft dep on previous M1 for substituting at least
(¥ =14"[‘;] "’5[_;} +2[‘ ,—I][z _E] or one x value into y
[5mhax . ' +50 = l] 42 Iy_ 7 NE Can be implied by one correct value of y
: 3 3 3 Jl 27
Working required Al oc dep on MI for correct coordinates

(-0.3, =0.25), (-0.33, - 0.259...))

Total 6 marks
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
3. June 2025 2HR/Q22

22 (V=) x(x}15-4x) (=15 —4Y) 5| M1 foracorrect expression for the volume (condone
missing I'=...)
(dy . MIft fit depona I"of the form av' + b’ wherea, b2 0
l-:l-x— ={ Mx- 1 2x*
for a two-term denivative with at least one term
correct for their 17
eg 152k or 30x or “3dT or 1247
=12 =0 =x=... MIft  dep on previous M mark
or
(x=) 2.5 oc 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 % "2.57) M1 depon M3
for a full and correet substitution of their value
or (1I"=) 15{*2.57F - 4(*2.5"¢ of x
Correct answer only scores full marks (unless from 31.25 Al 125
abviously incorrect working) R
ignore any units on the answer line
| B | 1 Total 5 marks
4. Nov 2023 2H/Q18
Question | Working Answer | Mark Notes
18 {:_: S G 4 M1 at least 2 terms correct
{?‘ 2e-10 MIft  fi from a 3 term quadratic
i
“12r=10"=35 MIft_ fit dep on previous M1 awarded
Working not required, so correct answer 1.25 Aloe
scores full marks (unless from obvious
incorrect working)
Total 4 marks
5. Jan 2022 2H/Q24
24 (v=)127-27(=0) 5 M1 Correct differentiation
P (= ‘}I e M1 dep MI first stage to solve v=0
TE E by rearranging, factorising,
or (321 + 3326 = 3)(=0) quadratic formula, or completing
the square
. e {:E T 1_3_: Al Correct value of 1 {allow +)
4 2 4 2
{a=)24¢ M1  dep Ist M1 for differentiating v
36 Al correct answer
Total 5 marks
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
6. Oct 2021 2H/Q21

24 =)128-27(=0 5 M1  Correct differentiation
e P ‘3:' ve M1 dep M1 first stage to solve v=10
I 3 by rearranging, factorising,
or ()2 + 32 = 3 (=0) quadratic formula, or completing
the square
¥ e {=f Yo ijf aiiale 3_: Al Correct value of 1 (allow +)
4 2 4 2
(a =) 24¢ M1 dep Ist M1 for differentiating v
36 Al correct answer
Total § marks
7. May 2021 2H/Q21
Ouestion Working Answer Mark Notes
21 dy % 5 M2 for both terms differentiated correctly
I:al =-|2xb'—!ﬁx" or 2y - _li‘- oe
- (M1} for one term differentiated correctly
"2 =16x7"=0 oc M1 ftdeponMI
og ;%.k =% or :;k =36 ork=27 oe Ml (not ft) for substituting ;—.:;. into their correct
equation for & and getting as far as one step from
the value of & or the correct value of k
Warking musi be seen 36 Al depon M4
Total 5 marks
8. Jan 2021 2H/Q19
19 (v=)32+ 10r-8§ 5 M1 For at least 2 terms differentiated correctly
g+ I-8=0 M1 Their v=0dep on M! could be implied by
correct values
[ +4)(=0 P
@ 2,,]“ H=Y) W dep on M| for correct values for ¢ or forr = =
(t=) = or(r=)-4 3
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 crror and some simplification - allow
as far as eg =l £+ 100496 ,{I’()(I+9t\ or

5, 48
3“4-}] _T_U}

) > 2
(s =,[E] +5H[E] _gxg_'_ 10 el For gtcm[y]l substituted imo formula for 5 or
3 3 3

for selecting the value from this substitution or
for an answer of 7.185...

194 Al oe but numerator and denominator must be

27 integers.

Total 5 marks
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - CIFFERENTIATICN

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
9. June 2019 2H/Q18

18 X oe M1 for finding an expression for the area of one face

or

12 - Axjoe

ot 4By - 124 (= 48x - 102 M1 for a complete expression for A (6 sides) with brackets
expanded

‘48 -20x' =0 =10 - 2.4 - M1 for differentiating a correct expression for A (allow 1 error)

2.4% oe and equating to zero

or

completing the square

(x=24) =10 x =247 or M1 ftif previous M1 awarded

4B=24'-10x% | =10 =% -"576

247 for isolating x and substituting into A
or

finding max value of A from completing the square

57.6 s Al accept 58 from correct working
Total 5 marks
10. June 2018 2H/Q17
17 (a) It —dx-15 2 B2  Award Bl for any 2 or 3 of the 4 terms
differentiated correctly.
(bl 3x2=4x=15<0(or=0) 4 M1 ft from (a) e “their (a)" = 0 (or < 0)
(3% + S}x - 3){ <0) or M1 ft from “their {a)" (=0) for 3 term
quadratic, for carrect factarisation or
Iy, T PR IR T ] correct use of quadratic formula to find
(A2 -4x3x(-15) the two critical values, allow 1 sign
2x3 error, [—(-4) could be 4 and (-4)2
could be 42]{condone missing
brackets)
5 M1 Both critical values correct
-=.3 Accept -1.66... rounded or truncated to
3 3SF.
3 Aloe Inequality signs needed
-~<x<l 5
Allow x> —-=, x<3
3
Total 6 marks

11. Sample 2018 2H/Q25

15 (r=)3"-521—8 A Ml for 2 out of 3 terms differentiated correctly
I -l -8=0 Al cormect equation
(31 + 2 -4)=0 Ml for method 10 solve quadratic
4 4 Al =44 only
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