Practice Paper 1 Questions — June 2026 P2 Prep (Total Marks 156)

DISCLAIMER: THERE IS NO GUARANTEE
THESE TOPICS WILL COME UP ON
PAPER 2.

These are common topics not appeared on
P1 (or topics that regularly appear twice).

REVISE THOROUGHLY!!

NOTE: I've compiled this paper using very
challenging questions!!
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In a large theatre there are n rows of seats, where n is a constant.
The number of seats in the first row is a, where a is a constant.

In each subsequent row there are 4 more seats than in the previous row so that

e inthe 2" row there are (a + 4) seats
e inthe 3™ row there are (a + 8) seats
e the number of seats in each row form an arithmetic sequence

Given that the total number of seats in the first 10 rows is 360

(a) find the value of a.

Given also that the total number of seats in the n rows is 2146
(b) show that

n?+8n-1073=0

(c) Hence

(i) state the number of rows of seats in the theatre,
(ii) find the maximum number of seats in any one row.

(Total for question = 7 marks)
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Given logab = k, find, in simplest form in terms of k,

log | —
(i) b
log_a’b
(i) log b’
50
Y (k +log,b")
(iii)y =1

Online Maths
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(Total for question = 7 marks)
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

(i) Solve

2log, (4 —x) =3 + log,

o

[x+lj

(i) The curves Cy and C, with equations

x+1

y=3 and y=6x3

meet at the point P.

Find the exact coordinates of P, writing your answer in the form (logsa, b) where a and b are integers.

(Total for question = 10 marks)
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(a) Find the first four terms, in ascending powers of x, of the binomial expansion of

(\
4

(b) Given that x is small, so terms in x* and higher powers of x may be ignored, show

] 6 l 6
(2 ——x] + (2 + —.\'] =a + bx?
4 4

where a and b are constants to be found.

(Total for question = 7 marks)
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The circle C has centre X (3, 5) and radius r
The line I has equation y = 2x + k, where k is a constant.
(a) Show that /and C intersect when

5x2 + (4k — 26)x + k2 - 10k + 34 - 2 =0

Given that / is a tangent to C,

(b) show that 572 = (k + p)?, where p is a constant to be found.
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Figure 2

The line |

e cuts the y-axis at the point A
e touches the circle C at the point B

as shown in Figure 2.
Given that AB = 2r

(c) find the value of k

(Total for question = 12 marks)
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The circle Ci has equation
X2+ y?-6x+5y-41=0
(a) Find

(i) the coordinates of the centre of C;
(i) the radius of C;

The circle C» has

e centre (—k, 0) where k is a positive constant
e radius 5

Given that circles C1 and C; touch

(b) find the exact value of k.

(Total for question = 6 marks)

www.onlinemathsteaching.co.uk



Online Maths

Q7 Teaching

North
A

East

Figure 4

Figure 4 shows a sketch of the closed curve with equation
(x+y)+10y° = 108x

(a) Show that

dy 108 =3(x+y)

dr 20y +3(x + )

www.onlinemathsteaching.co.uk



Online Maths
The curve is used to model the shape of a cycle track with both x and y measured in km. Teaching

The points P and Q represent points that are furthest north and furthest south of the origin O, as shown in
Figure 4.

Using the result given in part (a),

(b) find how far the point Q is south of O. Give your answer to the nearest 100 m.

(Total for question = 9 marks)
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Q8.

30cm

Figure 3

Figure 3 shows a container in the shape of a hollow, inverted, right circular cone.
The height of the container is 30 cm and the radius is 12 cm, as shown in Figure 3.
The container is initially empty when water starts flowing into it.

When the height of water is h cm, the surface of the water has radius r cm and the volume of water is V
cm?

(@) Show that

B axh’
75

[The volume V of a right circular cone with vertical height h and base radius r is given by the formula

1 5
V=—marh
3

. ]

v

Given that water flows into the container at a constant rate of 2 cm?® s

(b) find, in cm s, the rate at which h is changing, exactly 1.5 minutes after water starts flowing into the
container.

(Total for question = 6 marks)
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In a controlled experiment, the number of microbes, N, present in a culture T days after the start of the
experiment were counted.

N and T are expected to satisfy a relationship of the form

N=aT?’ where a and b are constants

(a) Show that this relationship can be expressed in the form

logioN = mlogwoT + €
giving m and c in terms of the constants a and/or b.

log, [N

0 T T T T T T i

0 02 04 06 08 10 12 147527

Figure 2
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Figure 2 shows the line of best fit for values of log+oN plotted against values of log+o T Teaching

(b) Use the information provided to estimate the number of microbes present in the culture 3 days after
the start of the experiment.

(c) With reference to the model, interpret the value of the constant a.

(Total for question = 7 marks)
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(a) Given that

3 log3(2x — 1) = 2 + logs(14x — 25)
show that
2x3—3x2-30x+56=0

(b) Show that —4 is a root of this cubic equation.

(c) Hence, using algebra and showing each step of your working, solve

3 10g3(2x — 1) = 2 + logs(14x — 25)

(Total for question = 10 marks)
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fx)=x+(p+3)xX*—x+q
where p and q are constants and p > 0
Given that (x — 3) is a factor of f(x)
(a) show that

9p + q =-51

Given also that when f(x) is divided by (x + p) the remainder is 9
(b) show that

3p>+p+q-9=0

(c) Hence find the value of p and the value of q.

(d) Hence find a quadratic expression g(x) such that

f(x) = (x=3) g(x)

Online Maths
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(Total for question = 9 marks)
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Y
C
P
0 X
Figure 1

Figure 1 shows a sketch of part of the curve C with equation
2" dxy+ Y =13  y=0

The point P lies on C and has x coordinate 2

(a) Find the y coordinate of P.
(2)

dy
(b) Find dx in terms of x and y.
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The tangent to C at P crosses the x-axis at the point Q. Teaching

aln2+5H

(c) Find the x coordinate of Q, giving your answer in the form € In2 + d where a, b, cand d are
integers to be found.

(Total for question = 10 marks)
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In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Using the substitution # = 3+~v2x =1 find the exact value of

J-13 4
—_—dx
1 34+42x -1

giving your answer in the form p + g In 2, where p and q are integers to be found.

(Total for question = 8 marks)
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In this question you must show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.
(i) Solve

2logs(4x + 5) — logs(x + 3) = 2

(i) Giventhata>0, b>0 and

logioa + logiob = logio(a + b)

il
(a) provethata= b—1

(b) Hence write down the full restriction on the value of b, giving a reason for your answer.

(Total for question = 10 marks)
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Figure 1
Figure 1 shows a sketch of part of the graph with equation y = f(x), where
f(x)=|3x-11|-4
The vertex of the graph is at the point P, as shown in Figure 1.

(a) State the coordinates of P.

(b) Solve the equation f(x) = 8
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The line [ has equation y = mx, where m is a constant. Teaching

Given that / intersects the graph of y = f (x) at exactly one point,

(c) find the possible values of m.

The graph with equation y = f(x) is transformed onto the graph with equation y = a f (x — b), where aand b
are constants.

Given that the vertex of the graph with equation y = af (x - b) is (5, 16)

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

(Total for question = 10 marks)
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(a) Sketch the curve with equation

y=a'+4

where a is a positive constant greater than 1
On your sketch, show

e the coordinates of the point of intersection of the curve with the y-axis
e the equation of the asymptote of the curve

X 2 23 2.6 2.9 3:2
y 0 0.3246 | 0.8629 | 1.6643 | 2.7896

The table shows corresponding values of x and y for
y=2"-2x
with the values of y given to 4 decimal places as appropriate.

Using the trapezium rule with all the values of y in the given table,

o
)

J- (2" - 2,\‘) dx

(b) obtain an estimate for

Online Maths
Teaching

LUV
N

4.3137

, giving your answer to 2 decimal places.
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(1)

(i1)

35

(2I + 2x) dx

-

35

(2"'] - 41‘) dx

-

Online Maths
(c) Using your answer to part (b) and making your method clear, estimate Teaching

(Total for question = 9 marks)
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Figure 1

Figure 1 shows a sketch of parallelogram ABCD.
% %
Given that 4B =6i—2j + 3k 5,4 BC =2i+ 5j+ 8k

(a) find the size of angle ABC, giving your answer in degrees, to 2 decimal places.

(b) Find the area of parallelogram ABCD, giving your answer to one decimal place.

(Total for question = 5 marks)

www.onlinemathsteaching.co.uk



Online Maths

Q18. Teaching

A tree was planted in the ground.
Exactly 2 years after it was planted, the height of the tree was 1.85 m.
Exactly 7 years after it was planted, the height of the tree was 3.45 m.

Given that the height, H metres, of the tree, t years after it was planted in the ground, can be modelled by
the equation

H=at+b
where a and b are constants,

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

(b) State, according to the model, the height of the tree when it was planted.

(Total for question = 5 marks)
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G F
D
Ne E
2k A c
3] B
< M
o 4 4

Figure §

Figure 5 shows a sketch of the cuboid OABCGDEF
Unit vectors i, j and k lie on the lines OA, OC and OD respectively where O is the origin.

Given that

==—3¢ . g ——3
OA=4i and OC = 3j and OD =2k

e the points M and N are the midpoints of AB and CG respectively
e the point P lies on MN such that MP = 3PN

(a) show that

— 21, 3
OP=i+—j+>k
g4 &

The straight line through O and P meets the face BFGC at the point Q
(b) Find the coordinates of Q

(Total for question = 6 marks)
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Given that 6 is small and measured in radians, use the small angle approximations to show that

o 6 2 B
4 sin o +3cos*@=a+bl+chl*

where a, b and c are integers to be found.

(Total for question = 3 marks)
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Mark Scheme

Q1.
Question
Number Scheme Marks
(a) Usessm=360=>${2xa+9x4}=360 M1
=2a+36=72=>a=18 Al
2)
() Uses S, = 2146 = = {2x"18"+(n—1)x 4} = 2146 M1
= n{16+2n} =2146
=n +81-1073=0 * Al*
(2)
(©) | (@) States 29 Bl
(ii) Attempts "18"+("29"—1)x4 =130 MI1. Al
3)
(7 marks)
(a)

. ; : I 10
MI: Uses S|, =360 with a correct formula to set up a linear equation in "a". E.g. 7{2 xa+9x4} =360

Altematively uses the sum of all 10 terms
a+(a+4)+(a+8)+(a+12)+(a+16)+(a+20)+(a+24)+(a+28)+(a+32)+(a+36)=360

Al: a =18 following a correct equation

®)
MI: Attempts touse S =2146= g{Z x"18"+(n—1)x 4} = 2146 following through on their value of "a"

Al*: Proceeds to n° +81—1073=0 showing sufficient working. which 1n most circumstances should be
regarded as one comrect simplified intermediate line. (See main scheme)

(©)(1)
B1: States 29.

The —37 if written down must be deleted/crossed out, or the 29 chosen by being "nnged"” or underlined
(c)(a1)
M1: Attempts a+(»n—1)x4 with their values of g and n. E.g. "18"+("29"-1)x 4
29
Altematively uses 2146 = T{"IS ==

A1l: Maximum number of seats =130 which may be labelled / =130
This alone scores both marks (but only 1f they had a = 18 and n =29 earlier)

(Q08 WMA12/01, Oct 2023)
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Question Scheme
Number
@ sy il 1
loga[T]zglogaa—logab=5—k MI1 Al
(2)
(@) |1 b 21 +log, b 2+k
ogaa3 _2log,a+log, b _ M1 Al
log, b 3log, b 3k
2
(1ii) X ,
Z(k+logab")=50k+(1k+2k+3k+...+50k’) or (2k+3k+4k+..+51k)
Nl
Uses the sum formula an AP with n=50,d =k Ml
. 5
S=50k+$—:)(2k+49k) S=£(2k+51k) Al
=1325k Al
3
(7 marks)
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@
M1

Al

(11)

Ml

Al

(iii)
M1

Online Maths

Uses log laws to achieve %loga ~logh oreg 0.5loga—logh

l—Ir oe
2

Uses correct log laws on the numerator or denominator. Score for = l"' b or — or sight of the
og ;
numerator 2loga +logd which does not have to be part of a fraction (May be implied by 2+k)

2+k | ;
or — +— do not 1sw
3k 3k 3

Either uses the sum formula for an AP in terms of & on part or all of the expression
with n=50.d =k.a=kor n=50,d =k.a =2k . It 1s sufficient to see the terms substituted 1n for this

mark.
50 50 50 50
an =T(2k+49k)or Z(k+nk) =T(2k+51k) 3

n=l < Tl
50
You may see the equivalent sum %(a +1) eg 7(/( +50k)

Or uses the sum formula for an AP in terms of log, b on part of the expression with
n=50.d =logb.a=logh

50 50
> logh" =—(2logh+49logh)
nel 2
; n e = -5}
You may see the equivalent sum -;(a +L)= Zlogb = —;—( logh+50logb)

Nnel

Al A correct unsimplified answer in terms of k.
s
Eg §= 50k+%(2k+49k) or §= 5—70(21\’ +51k)
Al 1325k

(Q07 WMA12/01, Oct 2019)
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Question
Miirdios Scheme Marks
) 51 4 B x+11
0) Zlog; (F-x)=3t+log| ——
One correct law applied — examples (not exhaustive):
2 x+11
2log, (4—x)=log,(4-x)", logz(x )=log2(x+11)—log_,2 o
3=log,8
Correctly combines two original terms e.g.  2log, (4—x)=log, (4x+44) | M1
Correct equation not involving logs (4—x )2 =4x+44 Al
x —12x-28=0=>(x—14)(x+2)=0=>x=_. dM1
=>x=-2 only Al
&)
o X 2x+l 2x+l : x
(i1) Combines y=6x3 and y=3 =3 T =6x3 M1
=3 x3=6
=3 =2=x=log 2 dMI, Al
y=6x3 " =6x"2" ddM1
coordinates of P are: (log3 2, ]2) Al
(3)
(10 marks)
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B1:

Mil:

Al:

Al:

Online Maths

Sight of one correct log law applied. See scheme. There will be other equivalent examples
x+11

e.g. log, ( J =log, (x+11)—1. This mark can still be awarded if they have made errors before

applying the law and do not withhold this mark for any subsequent errors.

2(4-x)
Correctly combines two of the three original terms of the equation. e.g. log, { l:]ll ] =3
e X

May be implied by a correct equation in any form not involving logs provided 1t has not come from

3 =X 3 4_-- .’
incorrect log work. e.g. log;(4-2) =3=> (4-x)

: : A~ =8 1sMO
x+11 x+11
log, - 2

Correct equation 1n any form not involving logs which has not come from incorrect log work.

Solves a quadratic equation via factorisation. the formula or completing the square (usual rules apply).
They are not allowed to just state the roots. Dependent on the previous method mark.

x=-2 only (the 14 if found must be rejected or not included in their final answer)
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(i)

Mi1:

AT

ddM1:

Al:

Online Maths

Note that if logarithms are written as decimals instead of keeping their values exact then
- if they find x first the maximum score is M1dMOAOddMNO0AO
- if they find y first the maximum score is M1dMIA1ddMOAO

Sets up a correct equation 1n x or y. Most likely in x but 1t 1s possible to form an equation 1 y

2x+1 ) oy 2 vV 2
eg. y=3 = X(3 ) =3xr'—)
- \ 6

A correct method of solving the equation 1n x (or y) to find either
¢ an unsimplified expression or value for x 1n terms of logs, or
® an expression or value for y not involving logs

It 1s dependent on the previous method mark. Condone arithmetical slips but any log/index work must
be correct.

There may be some alternative approaches here to solving:
e.g. taking logarithms of base 3:
log;(3*!) =log;(6x3") = 2x+1=log, 6 +log;3* = 2x+1=1+log; 2+ x=> x= .

e.g. forming a quadratic in 3° (or another variable)
3Ix3F —6xF =0=3"(3F-2)=0=2>3F =2=x=__.

X
36

If solving an equation in y theneg. V= 3X(’}6¥] = \ =3X=— y=

Correct x coordinate (log, 2 or equivalent expressions such aslog, 61 or o.e.) or y coordinate

log3
which must be 12

Uses a correct method to find values for both x and y. Condone anithmetical slips but any log/index
work must be correct.

It 1s dependent on the previous two method marks.

May be implied by a correct coordinate for their x or y. Do not allow logarithms to be written as
decimals.

( log, 2, 12) Accept if written separately e.g. x=1log;2, y=12_ isw if they incorrectly state the values

of a and b after correct coordinates are seen.
Condone missing brackets but do not allow the coordinates to be the wrong way round.

(Q06 WMA12/01, June 2025)
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Question b —
Number

(a) +6C 7\f—lr 1+6C ?'( € 73(—11‘): Bl1. M1
; 2|7 )2 2| g e .
= 64-48x+15x <2.5x Al Al
4)
. & A { ) -
(b) [ %1] =(64—48x+15x"—2.5x3)+(64+43x+15f+2.5.r’) M1
~128+30x" Bift Al
3
(7 marks)
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Notes

'(4‘(‘/.‘ ing

(@
6 &% W
B1 For either 2 or 64. Award for an unsimplified °C,2° (_Z x)
M1  For an attempt at the binomial expansion. Score for a correct attempt at term 2. 3 or 4.

( 1 : 3 3 3
Accept sight of 6C1 25 li%x) °C3 N { i'%x) 6C32 (i—}x} condoning omission of brackets.

Accept any coefficient appearing from Pascal's triangle. FYI 6, 15, 20

Al For any two simplified terms of —48x+15x — 2.5x

Al For 64—48x+15x" —2.5x" ignoring terms with greater powers. This may be awarded in (b) 1f 1t
1s not fully simplified in (a). Allow the terms to be listed 64. —48x. 15x,—2.5x . Isw after sight
of correct values. The expression written out without any method can be awarded all 4 marks.

(b) Note that this is now marked M1 Bl Al
M1  For adding two sequences that must be of the correct form with the correct signs.

Look for (A —Bx+Cx' -Dx’ ) - (..-1 +Bx+Cx’ +Dx ) but condone

(A—Bx+Cx2)+(A+Bx+Cx:)

For this to be scored there must be some negative terms 1in (a)
Blft For one correct term (follow through). Usually @ = 128 but accept either a = 2x'their' +ve 64

or b=2x"their' +vel5s
Al  For 128+30x* . CSO so must be from (64—48x+15x2 ~9.5%° )+(54+48x+15.x-2 +2.5x3)

Allow a =128.b =30 following correct work.
This 1s a show that question so M1 must be awarded. It must be their final answer so do not 1sw

Altemative method 1n (a):

B 6 2 3
1 6 1 5 1 6x5( 1 6x5%x4( 1
s N i T =) o AR iy
(- 4x] 2 [1 8x] 2 {1+6{ 8.\)+ 3 ( 8'\] + 3 ( Sx) +]

: : 6
Bl For sight of factor of esther 2 or 64
M1  For an attempt at the binomial expansion seen 1n at least one term within the brackets.
Score for a correct attempt at term 2. 3 or 4.

3 1 2 3
Accept sight of 6( i—;—x) 6: 2 {i’%—x} GX;X : (i%x] condoning omission of brackets

Al For any two terms of 64—48x+ 15.7(2 - 2.5.1'3

2 3
Al For all four terms 64—48x+15x —2.5x ignonng terms with greater powers

Attempts to multiply out
Bl For 64

2 3
M1  Multiplies out to form a+bx+cx +dx +...and gets b, ¢ or d correct.
AlAl Asmain scheme

(Q04 WMA12/01, June 2019)
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Question Scheme Marks
() Equation of circle is (x—3)* +(y—5)> =7 and lineis y =2x+k
p e M1
So intersect when (x—3) +(2x+k-5) =r~
=x—6x+9+4x’ +4(k-5)x+(k-5) =1
A ‘ ) ) dM1
= 5x +(-6+4k-20)x+9+k -10k+25-r" =0
= 5x° +(4k-26)x+k* -10k +34—r* = 0* Al*
(3)
(b) szgenttoC‘zbz—4a¢-=0=:>(4k—26)2—4><5><[k2—101&'—1-34—1'2 )=0 M1
= 16k — 208k + 676 — 20k + 200k — 680+ 207" =0 -
=5 =__ i
=57 =k + 2k +1=(k +1)’ Al
(3)

(b)

Way 2

1 1 ‘
Gradient of BX 1s “5 equation of BX'1s y—5 = Z (x-3)

~

. , (13-2k 26+k) n
y=5=—=(x-3),y=2x+k=>x=_,y=_] : I
B L 5 5
/129 .2 5 . 5
]13 ‘5—3k + :‘?ifv-’] =72 dM1
=5 =k +2k+1=(k+1)* Al
(3)
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(© Triangle AXB is right angled so AB> +7° = X4° =(3-0)’ +(5-k)
AB* =4r* so AB*+1r? =57 M1
=52 =9+(5-k) Al
=k +2k+1=9+25-10k +k? M1
=12k=33=2k=_. dM1
11
ke == Al
4
(6)
(12 marks)
Notes:
(a)

M1: Forms equation of circle and substitutes in equation of line.
The circle equation must be of the form (x+3)* +(y£5)* =17
dM1: Expands both sets of brackets and collects terms in x° and x.
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Al~*: Reaches the answer given with no errors seen.
Note that some candidates expand the brackets first before substitutione.g.:

(x=3 +(=5) " =r =2 —6x+9+ 3> —10y+25=r> = ¥’ —6x+9+(2x+k) —10(2x+k)+25=7"
This implies the first M and then the second M will score when terms in x? and x are collected.
Note about poor squaring e.g. (x - 3)* = x* +9 : The first M is available in both cases above but

the second M requires at least two x> terms and at least two x terms from the expansions.

Note that 1t 1s acceptable to go from a completely correct full expansion to the printed answer e.g.

(x=3P +(-5) =" =>x?—6x+9+3*—10y+25=r> = x* —6x+9+(2x+k) —10(2x+k)+25=7"
= x2-6x+9+4x° +4kx + k> —20x-10k+25=1r> = 5x* +(4k-26)x+k* -10k+34-r* =0
Scores full marks 1n (a)

(b)

M1: Uses the discriminant 1s zero to form an equation in k and r

dM1: Expands and rearranges to make o7~ the subject

Al: Correct answer

Way 2

M1: Attempts the equation of BX and solves simultaneously with / to find the coordinates of B

Alternatively uses x = - S at B and uses this to find y at B

2a 5
dM1: Correct use of Pythagoras for BX and sets = 72
Al: Correct answer
()
M1: Attempts X4° correctly in terms of k (the k may appear as y but must be replaced by  later) and
uses 1t in Pythagoras theorem for triangle AXB.
May be implied.
M1: Applies 4B = 2rto get AB> + 7 in terms of 7. Condone with 4B> = 27 used.
Al: Correct equation.

M1: Substitutes the result from (b) and expands brackets.
dM1: Solves a linear equation in k. Depends on the previous M.

Al: Correct value.
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Alt (¢) AtB x=_7i= 13—52k’y=2',13;2k 1+k
2a )
» | -2 \ "'2 — 4K \2
AB’=| 135 k—o} +| 6 4k+k—k‘ MI Al
= 25x4r° =(13-2k) +(26-4k)* = ... M1

= 20x(k+1)? =(13=2k)" + (26— 4k)* = 20k* — 260k + 845

dM1
=k 42k +1=k —13k+¥ .

= k=— Al
4

(6)

Notes:

()

M1: Uses the result in (a) to find the x coordinate where the line and circle meet and then finds y
An alternative 1s to find the equation of BX as in (b) way 2 and solve with / to find x and y at B
(May have already found the coordinates of B i (a) but must be re-stated or used i (c) to score
this mark)

M1: Uses distance formula to find an expression i k for 4B or AB°

Al: Correct expression for 4B or 4B* Need not be simplified.

MI1: Applies 4B = 2r to the equation. Condone with 4B* = 2/*used.

dM1: Substitutes the result from (b) and solves a linear equation in k. Depends on the previous M.

Al: Correct value.

(Q10 WMA12/01, June 2022)
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Question
Mk Scheme Marks
(a) X+ —6x+5y—-41=0
, i 0 5
Attempts (x—3)° +(_v+;) = M1
5
Correct centre (3, - —)—] Al
Exact radius % Al
(3)
-~ a = M 2 \J 5 ' ¥ I15 ' 3
(b) Sets up appropriate equation (K+'3")” + =l A 5+ = M1
(k+3)" =150=> k+3=4/150 dM1
= k=5J6-3 Al
3)
(6 marks)
(a)

M1: Attempts to complete the square for both variables. Look for (x* 3'): .(_v + % T =

5
This mark can be implied from the coordinates of the centre [( 3 —;]] just written
down.
5
Al: [ 3 - —}
2
15 225 : i S sl e 3. 225
Al: >3 condone R o.e which may be scored followmng (x—3)"+|» +7 = T
(b)
MI1: Uses Pythagoras™ theorem to set up an equation 1n &
i (8Y 15.) 5
Look for (k£'3') +(-;.) - (5 - '7'J following through on their (3, —;J and %

Also look for k> +6k—141=0 o.e.
dM1: Uses an appropriate method to proceed to a value for k&

Al: k=56 -3 oe.

(Q05 WMA12/01, Jan 2026)
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Question .
Necutios Scheme Marks
@ | (x+y) +10y* =108x
Differentiates 10y° to 20 v-(—ll Bl
. - d‘.
. . . 3 2, dy)
Differentiates (x+ y) to 3(x+ y) i 1+ = M1
\ /
2f . dy) dy
3(x+y)|1+— |+20y—=1
(x+y) ] dl__| Oy 4= =108 Al
; 2 dy dy ; 2
) ==+ 20y — = —_ -V
3(x+y) dx+._0_1 = 108-3(x+y) dM1
) 108-3(x+y)
d)_' —_ - 5 Al*
& 20y+3(x+y)
3
2 92
(b) Deduces that P and Q are where 108—-3(x+y) =0=(x+y) =36 M1
Attempts to substitute (x+y)=16 into (x +)-‘)3 +10y” =108x to form dM1
an equation iy (orx)
Solves 216+10y* =108(6 — v) and finds the negative root ddM1
Awrt 13900 metres Al
4)
(9 marks)
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dy
(a) Allow use of )" for a‘ . This 1s a proof. Look carefully for evidence of candidates working

backwards.

B1: Differentiates 1037 to 20—‘,%

3 af . dy) .
M1: Attempts to differentiate (X+ ) Via the chain rule look for k{x+y) l 1+ II l See**

Alternatively you will see attempts where (x+y )3 1s multiplied out. Terms may not be

collected but

look for 3of X' - ', _x'y—2xy+x’ % N +23‘3'% and »* —3y° g‘;
differentiated to the correct form.
Al: Correct differentiation 3(x+y )2 l 1+ % I +20y % =108
or 3x* + 31 2y + 2 % | + 3‘ ¥+ 21;’% +35° % + 20_»% =108

dM1: Collects the terms in 9(1—“: .

Look for either % being factonised out of the relevant terms

dy
dx

It 1s dependent upon BOTH the B and M marks.
A1l#*: Proceeds to the given answer.

or the terms in being set on one side of the equation and the other terms on the other side

| dy oo oo
‘+3.} ey 20_}5;—108 it 1s

dy

In the approach 3x” + 3‘ 2xy+x° gx}- ’+3‘ v +2xp s

acceptable

~ ) d 4 ~ ~ 0 X
to go from (3x” +6xy+3y~ +20y E‘ =108 —3x~ —6xy — 3y straight to the given answer

Watch for candidates who use the given answer and work backwards *~.

2
dy  108=3(x+y) v . e | ’
- ( V) s 3(xeyP L 20y —108-3(x+y)
& 20y+3(x+y) dx dx
Therefore candidates who start with
3<x-+v)2511+?ovﬂ—108—3<x-+ R 3(x‘*1*)2£+3(r+v)2+70vﬂ—108
T T T o i i

without any other working or evidence can only score B1 M0 A0 M0 A0

www.onlinemathsteaching.co.uk



Online Maths

(b)
\2 \2
M1: Deduces that P and Q are where 108-3(x+y| =0=(x+y) =36

This is implied if there is a statement that (x+ y)= 16

dM1: Attempts to solve (x+y)=26 and (x+y )3 +10y” =108x simultaneously to form
a quadratic equation i y or x.
ddM1: Solves 216+1 0_v2 =108(6 -y )and finds the negative root. Allow if both roots are found
Note that (x+ y)=6 must have be used.
If an equation was set up 1 x, then look for an attempt to find the larger root of
216+10(6—-x )2 =108x which should then be used to find a negative y value

Al: Awrt 13900 metres or awrt 13.9 km with the correct units. Condone answers like —13.9 km

(Q11 WMA14/01, Oct 2022)
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Question 5
Nistiibés Scheme Marks
(a) .12 , (93X
eg.’_=.}::>; =£}13V:—T}" 21/’:‘:}1]}7 M1
h 30 30 3 L5 )
gp 4/7/73 * Al*
75
(2)
(b) Arh® 17 Th
V=-35 [ - 2 k "
V=15x60x21
- 3 s

1807 = 270 =3375= h=_(15) M1

ah _dhdv 75

—_——— —_— 2T =

dr _dv dr  12zxis Ml

_18. (cms™) Al
“
Total 6

(a)
M1: Uses the 12 and the 30 to find the ratio between % and » and substitutes into the volume

Al*:

®
B1:

Mi1:

M1:

Al:

formula to find ¥ in terms of 1. Condone poor bracketing / invisible brackets for this mark.

; 2
May just state » = gh

instead of » = %h

This mark cannot be for substituting ine.g. r =

w2

Correct proof with no errors including brackets. There must be at least one mtermediate

stage of working between establishing » = ;;2) h and proceeding to the given answer.

Note that substituting /2 =1.5 or /4 =90 will score MOMO in (b)

in any form

.',

Correct expression for

1
Attempts their volume (27 7) after 1.5 minutes and uses this with the given result from
(a) to find /. They may find / by equating their expression for the volume to the given result
from (a) before substituting 7 =90 and rearranging to find . Do not be concerned by the
mechanics of the rearrangement. Condone slips.

Correct chain rule attempt using their / to find % . It 1s dependent on having used =90

(or condone 7= 1.5 ) when finding /.

Correct value. Allow awrt 0.0556 (cm s™) Units not required for this mark.
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Alt(b) I Solving the differential equation d = —— and then using =90

75

dt 6h°

’4 b2 2 \
BI1- dy 2 127h ‘ - 4rh T
dh 75 A 25
dh dh dV { 75
Ml1: Attempts 2 el | =— | to achieve an expression in /1. attempts to solve their
d dv dr \ en)
differential equation-‘.6h: dh = J-75 dt =20 =75t+c oe.anduses =0, h=0=>¢=0
1
(you may not see the working for ¢) to find /i = f(r) (4 =(37.5¢)3). Do not be concerned by
the mechanics of the rearrangement.
{ 2
-= d/
Ml1: Attempts di l = -1-\/3 37513 J and substitutes £ =90 = — =...
d | 3 ) dr
Al: Asabove in main scheme
Alt(b) IT Equating volumes, rearranging to /; = ... and then using 7 =90
B1: V =2nrt
4/Th3 = }.
MI1: Equates their 277 equal to and rearranges to 1 = () (h=(37.5¢)3). Do not be
concermned by the mechanics of the rearrangement.
dh [ 1, 2) . i
Mi:  Attempts = | =23375¢3 ' and substitutes #=00=5— =
d | 3 ds
Al: Asabove in mam scheme

(Q05 WMA14/01, Oct 2024)
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Scheme

(a) N =aT® = log,, N =log,,a+log,, T’ M1
= log), N =log,ga+blog,,T som=b5band c=log,a &1
(2)
(h) Uses the graph to find eitheraor b g =10""Por b = gradient Ml
Uses the graph to find bothaand b g =10""*'and b = gradient M1
Uses T =3in N =aT®?with their a and b Ml
Number of microbes ~ 800 Al
4)
(c) States that 'a’ 1s the number of microbes 1 day after the start of the experiment. Bl
1)
(7 marks)
Notes:
(a)
MI1: Takes log, 's of both sides and attempts to use the addition law. Condone log =log,, for
this mark.
Al: Proceeds correctly to log;y N =log,;a+blog,, T and states m = b and c= log,,a
(b) Way One: Main scheme
M1: For attempting to use the graph to find either a or b using g =10"®*'or b = gradient. This
may be implied by a=10""%"% or 5=227 to 2.33
M1: For attempting to use the graph to find BOTH a and b (See previous M1)
Ml1: Uses r=3in N =qT”with theiraand b
Al: Number of microbes ~800
Way Two: Alternative using line of best fit techniques.
M1: For log, 3~048 and using the graph to find log /N
MI1: For using the graph to find log | N (FYI log, ) N=29)
M1: Forlog, N=k=> N=10"
Al: Number of microbes ~800
(©
Bl: See scheme.

(Q08 WMA13/01, Specimen papers )
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‘Question Scheme Marks
(a) 2 =log; 3* oe seen or implied by working Bl
3log;(2x—1)=log;(2x— 1)’ or
A 2 M
log,"3""+log,(14x—25) =log, ("3‘ "(14x— 25)) 1
= (2x-1)’ =9(14x-25) dM1
= 8x° —12x" + 6x—1=126x—225 Ki#
=8x’ —12x" —120x+224=0=>2x" —3x" —30x+ 56 =0* )
4)
) 2(34)° —3(4)° -30(4) + 56 = ... M1
2(—4)° —3(—4)* —30(—4) + 56 =—128 —48 +120+ 56 =0 Ai
Hence —4 1s a root of the equation. )
2)
Alt(b) | 2x°—3x7 —30x+56=(x£4)(2x’ +..¢14) M1
2x° =327 =30x+56 = (x+4)(2x” ~11x +14) so —4 is a oot of the equation. | Al
(2)
(c) 2x* =3x7 —30x+56 =0=> (x +4)(2x* +..£14) =0 M1
(x+4)(2x° ~11x+14)=0 Al
(x+4)2x-T)(x-2)=0=>x=... dM1
7
(Equation not defined for x = —4 so) solutions are 2 and 7S Al
4)
(10 marks)
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[/

Notes:

(a

Bl): States or implies 2 =log, 3? or equivalent. May be gained via log; f(x)=2= f(x)=9
M1: Uses a correct log law. either power law on 3log,(2x—1) =log, (2x—-1)° or sum law on
logs"?,2 "+log;(14x—25) =log; ("32 "(14x — 25)) or equivalent work (e.g. difference law if
combining the two log terms on one side first).

dM1: Uses correct log work to remove the logs. Allow slips, but all log work must have been
correct.

Al*: Expands and simplifies to the given cubic. Must see an intermediate step between the
factorised sides and final answer.

(b)

M]1: Substitutes =4 into the cubic and attempts to evaluate 1t.

Al: Evaluates to 0 with intermediate working shown. and gives conclusion that —4 is a root.

Alt:

M1: Attempts to take a factor of (x = 4) out of the equation or uses long division. Look for first term

) s :
2x” and last term 14 in the quadratic factor.

Al: Correct factorisation with conclusion. If via long division, all work must be correct with zero
remainder found.

()

M1: Attempts to take a factor of (x+4) out of the cubic. or attempts long division by x + 4
Al: Correct quadratic factor (either by factorisation or by long division)

Note: the first two marks may be awarded for work seen 1n part (b).

dM1: Depends on first M. Solves the resulting quadratic (any means).

Al: Correct two solutions only identified. Withhold 1f —4 1s listed as a solution.

Since the question says “hence, using algebra and showing each step of your working™. solutions
derived from a calculator with no working shown score no marks. The intermediate quadratic must
be attempted to gain marks in part (c)

(Q07 WMA12/01, June 2021)
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Question .
Number Scheme Marks

() 3¥+3(p+3)-3+¢=0 M1
eg =>27+9p+27-3+q=0=>9p+q=-51*% Al*
(2
(b) (-p) +(p+3)(-p)' —(-p)+q =9 M1
eg —p +p +3p +p+q=9=3p + p+g-9=0* Al*
2)

(©) 3p°+p+qg-9=0
=3p’+p-51-9p-9=0 M1

=3p*-8p-60=0
p:() Al
q=-51-9p=-105 Al
3

(d) f(x)=x+9x*—x-105
) M1
f(x)=(x=3)(.x"+.x+...)
g(x)=x:+12x+35 Al
2)
Total 9
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(a)

M1 Attempts to use the factor theorem by setting f(+3) = 0. Score for the values embedded n the expression

leading to an equation in p and ¢g. The = 0 may be implied by later work for this mark.
Alternatively, there may be other attempts eg to divide algebraically by x—3

X+ (p+6)x+3p+17
.1’—3).\'3 +(p+3)x: -X +q
g —-3x°
(p+6)x* -X

(p+6)x” +(-3p-18)x
Bp+17)x +q
Bp+1Nx-9p-51
=-9p-51=¢g=>9%p+g=-51
To score the method mark they would need to proceed as far as equating ¢ with their "-9p—-51" to
achieve an equation in p and g.
With alternative methods look for a correct method, condoning slips and invisible brackets leading to an
equation m p and g.
Al* Correct proof with no errors including brackets. There must be at least one intermediate stage of working
and =0 must be seen at some pont in their solution via the factor theorem method.
eg 3 +(p+3)x3’ -3+g=0=9p+g=—51 scores MI1AO (no intermediate stage seen)
27+ (p+3)x9-3+g=0=51+9p+q¢=0=9p+qg=-31 scores M1A1l
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(b)
Ml

Al*

(©)
M1

Al
Al

(d)

Al

]

Attempts the remainder theorem by setting f(+p)=9o0e Award fore.g.
(-p _)3 +(@+3)(-pr ): + p+ g =9 condoning sign slips and invisible brackets.

Alternatively, they may attempt to divide algebraically by x+ p leading to a remainder in terms of . P
and ¢ which 1s equated to 9. Condone slips 1n their working.
2 + 3x -1-3p

x-&-p)xs«!-(p«+-3)x2 -X +q
¥ o
3x —Xx
3x° +3px
(-1-3p)x +q

(-1-3p)x+(-1-3p)p
With alternative methods look for a correct method, leading to a remainder in terms of p°, p and ¢
which 1s equated to 9

Correct proof with no errors including brackets. There must be at least one intermediate stage of working
before proceeding to the final answer

eg. (—p)3+(p-i-3)(-p)2 —(-p)+q=9=3p" + p+g—9=0 scores M1AO (no intermediate stage)
(=p) +(p+3)(-p) —(-p)+q=9=3p’ + p+q=9=>3p’ + p+g—9=0 scores MIAl

Attempts to use both given equations to form a 3TQ equation 1n p (or ¢). (terms do not need to be all on
one side and condone the omission of = 0)

Do not be too concemed by slips 1n their substitution/rearrangements or miscopying of the given
equations. May be implied by either a correct value for p or a correct value for ¢

_ 10
p =6 (ignore any reference to 3 )

g =-105 only

Uses their values for p and ¢ and a correct strategy (inspection or long division) to obtain the quadratic
factor.

Via inspection score for x* +..x+ —f;—

Via long division score for proceeding as faras x* £"(p+ 6)"x . If they attempt algebraic division in (a)

you may need to check their quotient with their value for p to see 1f the method mark can be scored.
They may also restart which 1s acceptable.

Condone the use of a negative value for p for this mark (eg evenif p =—6= 0x)
¥ +12x+350e eg (x+5)(x+7) Allow embedded as (x—3)(x* +12x+35) and condone poor notation
such as f(x)=x" +12x+35. Also allow this mark to be scored if seen within their long division.

(Q05 WMA12/01, Jan 2023)

www.onlinemathsteaching.co.uk



Online Maths

Q12. Teaching

%111;5:1;21 Scheme Marks
(a) . .
x=224-8y+y*=13=(»*-8y-9=0=|y=.. M1
y=9 Al
2
dy ) dy
—“4xy—>-4x—-4y OR )y " ->2y— M1
: & .
dy dy
2’'In2-4x—-4y+2y—=0 Al
& O
dy dy
—(2y—4x)=4y-2"In2=>—=__ M1
de i dx
dv 4y-2In2 dy 2l2-4y dy In2e™ -4y
_f —=—————— o — = —@ @ @ Al
dx 2y-4x dr  4x-2y dx 4x-2y
(5)
(©) ;' 4(9)-2°m2
I2.9)—>%=:9)ﬁ
o
= _n9" n = “m _2
? 10 ;
— A2
.1'=0:>0—"9"—'36 lghl“"tx—?_)zn':... dM1
_4In2+9 — r_—8h17—18
“om2-18 oo “F T w2136 Al
3)
Total 10
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(a) |
M1: Substitutes x = 2 into the equation for C. forms a quadratic equation in y and then solves to obtain at least

one value for y
Al: y=9only

L 11 .
(b) It 1s acceptable to use 3*'9% in this question

B1: Correct differentiation of 2° . Allow also 2° =e™®? 5 e™?In2
2 £ d / : A 3 d\'
M1: Differentiates —4xy — i.-er—} By OR differentiates y" = ky—
= ;

Al: Fully correct differentiation. Allow versions such as 2° In2dx—4xdy—4ydx+2ydy =0

dy : i . dy ; ; 2 )
M1: Attempts to make g the subject with the 2 terms 1n a coming from differentiating y~ and —4xy
2y-2"mn2

, dy ;
Al: Any correct expression for a Note that you can 1sw after a correct answer. —7- is correct
; =%

(c)

M1: Uses x = 2 and their y value from part (a) to find the gradient at P and attempts to form the equation of the
i _ dy
tangent at P. Condone poor attempts at differentiation but gmust have both x and y terms.

If the form y = mx + c 1s used they must proceed as faras ¢ = ...

dM1: Substitutes y = 0 into their tangent equation and rearranges to find x. Dependent upon previous M
It 1s possible for a method to combine this with the previous M.

Look for methods like the following. which score M1, dM1

; . dy
—"9"="m"(x—2)= x =.. where 'm' 1s the value of their (i—]atx =2

X
E 3 n » L] - - d-"
or ="m"=> x=_. where 'm' 1s the value of therr —atx=2
2=x dx
L . dy
Al: Correct expression in the required form. Must come from a correct =

Do not be concerned about the order of the terms on the numerator and denominator

(Q02 WMA14/01, June 2023)
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e Scheme Marks
u-3)+1  dv
u=3+ 2.\'—1:>x=% —‘=u—3
2 du
or M1 Al
du 1 w1 1 1
u=3+J2x-1=>—=—(2x-1)2x2= =
dx 2(' ) 2x—-1 wu-3
4 4 ;
————dx= | —x(u-3)du M1
I 3+42x-1 J u ( )
: ( 2
Iix(u—3)du=J.l4—1—"]du dM1
u : | o
Ny b
J (4——]du=4u—121nu or k(4u-12Inu) ddM1 Alft
\ u )
13 4
—  dv=[4u-12Inu] =(4x8-121n8)—(4x4-12In4
J: 3421 [ L.=( )—( )
or M1
13 i i
—dv=[4(3+V2x-1)-121n(3+2x-1)] =(4x8-121n8)—(4x4-121n4)
J‘] 3V [( =4 i o) B o i )
=16—-12In2 Al
(8 marks)
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M1: Differentiates to get % in terms of x and then obtains % i terms of u
X ‘

1
Need to see g=k(2x—l)_E —>£= - or£=au+b
dx dx au+b du

or

Attempts to change the subject of # =3++/2x —1 and differentiates to get = in terms of u

du
+3)+1 4y
Need to see x=u—>$=au+b
2 du
Al: £=u—3 oeeg %= 1 du= dx 5d\'=(u—3)du
du dx -3 u—3

M1: Attempts to write the integral completely in terms of u.

u du u dx

Need to see J‘ —x theirg du with or without the “du” but not e.g. J' =X L du
du

dM1: Divides to reach an integral of the form J-[d +B xl) du. Depends on both previous M’s

u

dM1: Integrates to a form 4w + Blnu. Depends on the previous M.
An altemative for the previous 2 marks 1s to use integration by parts:

Esg. J'iX(u—B) du =4(u—3)1nu—j4lnu du=4ulnu-2hu—4ulnu+4u=4-12Inu

u

Score dM1 forj‘ﬁx(Au +B) du =k(Au+B)lnu—Iklnu du and dM1 for integrating to a form Au+Blnu.
u

Alft: 4u—12Inu or k(4u—12Inu) following through on I=k(u—3) only.
/

M1: Substitutes 8 and 4 into their 41 —12In# and subtracts or substitutes 13 and 1 into their 41 —12Inu with

u =3++/2x—1 and subtracts. This mark depends on there having been an attempt to integrate, however
poor.
Al: 16-12In2

(Q05 WMA14/01, Jan 2021)
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Question

Sarc ar Scheme Marks
(4x+5)?
(i) | 2log,(4x+5)—log,(x+3)=2=>log; (675) =2 M1, M1
2
- q oot
(x+3)
=16x> +31x—-2=0
16x—-1)(x+2)=0=> x = Ilg only dM1, Al
(5)
n States that loga + logh = log(ab) or else usesrule and proceeds from 81
(i) (a) given equation loga+ logb = log(a + b) 10 logab = log(a + b)
Deduces ab=a+b=> ab—a:b:a(b—l):b:a:% . M1, AT*
(b) Stateseither b>1 or b#1 as awould not be defined Bl
b>1 aslogsonly exist for positive numbers Bl
(5)
(10 marks)
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(i) We are now scoring this question M1, M1, Al, dM1, Al
M1: Usually scored for the power law of logs 2log; (4x+5) = log, (4x + 5)2 (allow without the base

3)
But may be awarded forwriting 2 as log, 9

M1: For combining two terms of the original equation.

(4.\'+ 5)2 .
E.g log, B 2 (allow without the base 3) or 2log, (4x+5) =log, 9(x+3)
‘ ) ) y (4x+ 5)2 2 > ;
Al: A correct equation notinvolvinglogs. E.g. o) 9 or (4x+5)" =9(x+3)

dM1: Requires all of the following
(4x+5)°

e Astartingequation of the form (or equivalent to the form) m
X

=k k>0

¢ Anintermediate equationthatisa 3TQ
e Acorrectattemptto solve the 3TQ by any means condoning the use of a calculator
here.

Itis dependent upon scoring atleast one of the previous M marks

Al: CSO% oe only. The decimal equivalentis 0.0625

‘Correct’ solutions with missing orincorrect lines
Examplel: Incorrect statement
(4x+5)

log, (4x+ 5)2 _—

2 4x —log;(x+3)=2> ——F—=2 ——fm
log; (4x+5)—log; (x+3)=2=> log3(x+3) (x+3)

=9leading to fulland correct

solution
Score Special Case M1, MO, Al,dM],AOfor3 out of 5
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Example ll: Missing lines
(x+3) T (x+3)
(4x+5)2

(x+ 3)

2log, (4x+ 5)— log, (x+ 3) =2= logy 9

Oreven 2log, (4x+5)—log, (x+3)=2=> =9 leading to full and correct solution

can be awarded all the marks.

(i) Youcancondone the omission of the base
(a) Main method

Bl: Statesoruses loga+logh =log(ab) 0.e.ltisimplied when log(ab) = log(a + b) is written down or
ab =a+b butitcannotbe awarded following incorrect work. Condone loga + b for log(a + b)

if the intentionis clear (but the use of this would mean that the A1* mark is not scored)
a+b
A )

Alternatives exist such as log(a+5)—logh = log(

M1: Following correctlog work, candidate removes the logs, correctly deduces ab=a+b , and
then attempts to collect termsin a. To award this mark the two terms in a must be moved to
the same side of the equation and the a factorised out. It can be awarded when the termin
‘a’isisolated.E.g abta=b=>a(bt1)=b

Alternatively removes the logs, deduces a = aT"'b and then attempts to collecttermsina

. : - b ..h b
Acceptable alternativesexist.E.g. ab=a+b=>b=1+ p = - b-1=>a= =i

The method mark can be awarded here when there is a single termin a. See double
underlined expression

Al*: Correctly proves that a= % via a(b—1)=borab—a=>b.

Thisis a given answer and ALL appropriate lines must be seen and be correct.
Condone a missing trailing bracket.

The appropriate lines that must be seen (as a minimum) via the standard approach are;
b

logab=log(a+b)=>ab=a+b=>a(b—l)=b=>a=ﬁ
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(a) Alt method

2

Bl: Substitutes a= —b—l in loga + logh and proceeds to log( b )

b-1

M1. Substitutes a= % in log(a+ b) and proceeds to log(% + b) and attemptstowrite as a

single fraction

AT*: Shows that loga + logb = log(ab) when a= bLI and makes a minimal statement.

Thisis a given answer and all appropriate lines must be seen and be correct (including any
bracketing).

(i)(b)
Bl: For either (i) giving the full restrictionon b. E.g.
b>1,'bismore than one’ or ‘it must be bigger than one’. No (correct) explanation

required.

" ; : b
or (ii)statingthat b#1 with areasonsuchas = —>worb-1=0.

Allow reasons such as ‘the denominator cannot be O’ ‘when b = 1you get a maths

error’
Do not accept ambiguous statements such as h = |because it cannot be O

or (iii) stating that 5 ...1 with areasonsuchas b-1cannot be negative

Bl: b>1 or ‘b must be more than one’ aslogs only exist for positive numbers.
Allow ‘b >1as amust be greaterthan O’

Allow variations that imply this so accept b>1 as b_bT needs to be positive or h—-1 needsto

be positive
There really needs to be some words here and the statement and explanation must be given
togetherandinalogical order. Aminimum acceptable response couldbe‘asa>0,b>1
Donotacceptincorrectreasons suchas'b>1 as a must be greaterthanorequalto O’

Do not award this mark if there are incorrect statements along with correct ones. If unsure

usereview.

(Q09 WMA12/01, Oct 2025)
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Q15. Teaching
Question
AR Scheme Marks
11
(a) (— y— 4] Bl Bl
&)
2
(b) Attempts 3x-11-4=8 and -3x+11-4=8§ M1. dM1
1 23
X=—=,— Al
B B
3
12
(c) m=3, m=——1, m<-3 MI1. Al Al
(3)
4
(d) a=-4, b=5 Blft, Blft
)
(10 marks)
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Note: Check working near to the question text or written on the diagram.

(a)
Bl

B1

(®)
M1
dM1

Al

Alt

M1
dM1

Al

(©)
M1

Al

Al
@

Bift Eithera=-4 or b =g but follow through on their vertex. so allow g = 26

Bilft Botha=-4 and b= % but follow through on their vertex, so allow g = -"1—-2” and h=5- '?"

For one correct coordinate

For (]—; - 4). Allow missing brackets. or x = l—;,y =—4 . Accept equivalent fractions for ]31

For a full attempt at either 3x—11-4=8 or —3x+11-4=8_ Must lead to a value for x.
Dependent on the first M1. For a full attempt at both 3x—11-4=8 and —3x+11-4 =8 leading to
values for x.

y
x= —%_ %3 only. If one of these has clearly been selected as a final answer and the other rejected.
withhold this mark.

Reaches |3x—11|=12 . squares both sides and solves a quadratic equation. Must lead to a value for x.
Reaches two values for x following a valid method for solving their quadratic equation.

2
A % i —TB . If one of these has clearly been selected as a final answer and the other rejected. withhold
this mark.

Finds any of the three cnitical values for 7. This need not be presented as an mnequality.

2
Twoof m=23. m= —i—‘i. m < —3. Do not give this mark 1f there are contradictions. e.g.

12 12

m =——_m >—— unless the correct answer 1s clearly indicated. Accept set notation.
11 11
12 : gins :
Allthreeof m=23., m= ETE m < —3 with no contradictions (see above). Accept set notation.

Nate: If a=... and b=... are not stated, they could be embedded in y = af (x—5). The stated values

take precedence.

or b=5—"u'
"_A4" 3

11

(Q07 WMA13/01, Jan 2026)
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?\l%enfgg? Scheme Marks
(a)
Shape or asymptote | M1
Intercept | Bl
Fully correct | A1
3)
h=0.3 | Bl
0.3
(b) | Area ~—{0+4.3137+2x(0.3246+0.8629+1.6643+2.7896)} | M1
= awrt 2.34 Al
3)
.35 35 5535
() (i) 2+ Zx) dx = (2 - -.7x+4x) dx=2.34 +|i2x“] M1
2 2 2
=2.34+16.5=18.84 Alft
e 3.5 35
(i) (z”l-4x) dx J' 2 z"—zx)dx=2x2.34=4.6s BI fi
3)
(9 marks)
(a)

M1: For etther the correct shape. an increasing curve in any position in quadrants 1 and 2
or for the correct asymptote (labelled in some way at height 4) but must have a curve

B1:

Al:

(b)

B1:
M1:

Al:

approaching as an asymptote. not just the line drawn. Be tolerant on “pen slips™ approaching
the asymptote.

Correct intercept (touching or crossing). Accept 5 on axis, or stated as (0.5). Condone (5.0)
on the graph if 1t 1s 1n the right place.

Fully correct. Shape in quadrants 1 and 2 only with the y intercept at 5 and asymptote of

y =4 clearly drawn on the graph and labelled or stated separately. Be tolerant on “pen slips™

approaching the asymptote. If there 1s conflicting information. what 1s on the graph takes
precedence.

03
For =03  This is implied by sight of B in front of the bracket.

Applies the trapezium rule with correct bracket condoning slips in copying (or even
truncating) values. May use separate trapezia. Allow a missing final bracket, but otherwise
bracketing must be correct or recovered by correct answer.

awrt 2.34 Note that the calculator answer for this integral 1s 2.30
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(c) (1) Lching

35 35 .

(2"+2x) dx:J‘ (2"—2x+4x) dr=2.34+|:kr2] The 4x should

2

M1: For realising that J‘

~

be seen with an attempt to integrate (increase in power) made (though may be implied).
1.5
Could also use answer to (b) and add the area under the trapezium 7(4 x2+4x%3.5) - may

be implied by correct answer after seeing the integral correctly split.
35
s 35 _
Another alternative 1s to 1solate the J‘ 2%dx = [.\" 1 +"2.34" and use this to find a value

for the integral required.
Alft: "2.34"+16.5=18.84 but follow through on their 2.34 and allow awrt to 3s.f..
There must be a suitable method for this mark to be awarded.
Answer via repeated trapezium rule scores MOAO
(e)(a1)
Bl ft: For 2xtheir "2.34"=4.68 ((awrt to 3s.f) must be evaluated). Follow through on their
answer to (b).
Note: Answer via repeated trapezium rule 1s permitted to score the Bl as long the answer 1s twice
their (b).

Some examples of graphs for (a):

MOB1AO Not 1 quadrant 2. but does have correct intercept.

Beatsen 6 carstroed e
P’

/ ‘; /
{?’5.)/ e .L- T ";"'
D — gz g — [ .
SIS N
I >
ll'
MI1B1AO Does not approach asymptote M1BO0AO Incorrect intercept and asymptote
a)
N

SRS s = ) Alos)

4G

l
MI1B1AO Correct asymptote and intercept  M1B1AO asymptote not drawn.

(Q06 WMA12/01, June 2024)
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Q17.

%‘:1:2‘;? Scheme Marks
@ B4 BC=—6x2+2x5-3x8=(-26) M1
Uses B_..AR'=|E||B_C"|c056:>—26=\/E><\/9_'3cos<9:>0=... dM1

8=112.65° Al

(3)
(b) Attempts to use IB—A”B—C |sin @ with their & M1
Area=awrt 62.3 Al

(2)

(5 marks)

@)

M1: Attempts the scalar product of +AB_+BC condone slips as long as the intention is clear
Or attempts the vector product +ABx+BC (see alternative 1)
Or attempts vector AC (see alternative 2)

dM1: Attempts to use +4ABBC= |E”B—C| cos&@ AND proceeds to a value for &

Expect to see at least one correct attempted calculation for a modulus.
For example 2 +5 +§° (=\/93) or V6 +2°+3°(=7)

2
Note that we condone poor notation such as: cosé = 7”—J(;_3 = 67.35° Depends on the first mark.

Must be an attempt to find the correct angle.
Al: 6=awrt112.65° Versions finishing with & = awrt 67.35° will normally score M1 dM1 A0

Angles given in radians also score A0 (NB 8 =1.9661... or acute 1.1754..)

2
Allowe.g. 6=67.35°= 8 =180—-67.35°=112.65 and allow cose=—"6—=>¢9=112.65
793

1. Alternative using the vector product:

61 {2 -31
M1: Attempts the vector product +ABx+BC=%| -2 |x£| 5 |=+| 42 | condone slips as long as the intention is
3 8 t 34

clear
dM1: Attempts to use +ABxBC = |E”B_C:| sin & AND proceeds to a value for &

Expect to see at least one correct attempted calculation for a modulus on rhs and attempt at the modulus of the
vector product

For example V2 +5° +8% or /6% +2% +37 and V31 +42° +34° (= /3881
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V3881

793
Must be an attempt to find the correct angle.
Al: @=awrt112.65° Versions finishing with 6 = awrt 67.35° will normally score M1 dM1 A0

Note that we condone poor notation such as: smné = = 67.35° Depends on the first mark.

2. Alternative using cosine rule:

MI1: Attempts +AC= i(ﬁ + ﬁ) =1(8i+3j+11k) condone slips and poor notation as long as the intention is
g

cleare.g allow | 3j
11k

dM1: Attempts to use AC* = AB* + BC* —2AB BCcosf AND proceeds to a value for 8
Must be an attempt to find the correct angle.
Al: f=awrt112.65°

(®)
M1: Attempts to use |E| |B_C.'| sin & with their 6. You may see %|E| IB_C.'Isin & found first before it is doubled.

or attempts the magnitude of their vector product e.g. /3881
Al: Area=awrt 62.3. If this is achieved from an angle of & =awrt 67.35° full marks can be scored

Note that there are other more convoluted methods for finding the area — score M1 for a complete and correct
method using their values and send to review if necessary.

(Q02 WMA14/01, Jan 2021)
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%L:Jer:gg? Scheme Marks
(a) 1.85=2a+b and 345=T7a+b M1 Al
Solves simultaneously to get a=0.32,b=1.21 (oe) dM1 Al
C))
(b) States 1.2l mor 121 cm (oe) Blft
(1)
(5 marks)
(a)

M1  Foretther 1.85=2a+b or 345=7a+b

Al Forboth 1.85=2a+b and 345=7a+b

dM1 Solves simultaneously to get a value for @ and a value for b

Al a=0.32,b=121 or equivalent fractions. May be seen in the equation.

(b)

Bl ft States 1.21 mor 121 cm (oe including units). Correct answer or follow through on their positive b
Alt part (a)

M1  Attempts A=A 85, Allow from attempts at use of anthmetic series. or from incorrect indexing. So

Eg 1.85=3a+b345=8a+b=>a=.. or a,=a+(n—-1)d.a, =185.a, =3.45= a = ... gain this mark.

Al a=0.32 (may be called 4 if using AS)

dM1 Full cormrect method to find b E. g substitutes their g =0.32 into either correct equation (with correct
indexing). orin "a, =a+(n—1)d" finds "a"(=1.53) and expands to find b="a"-"d".

Al a=0.32,b=121

(Q02 WMA11/01, Oct 2019)
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Question Scheme Marks AOs
(a) Attempts OM and ON and subtracts to find +MN
e < )
Eg. OM =4i+=]
- M1 1.1b
ON =3j+k
(MN)=(3j+k)- '4i+3j =gt 2 ik
- 2
Uses the given information to find either +MP or +PN
=i e st M1 31a
EitherMP=%‘W=%(-4i+%j+kj=—3i+%j+%k
e L - Al 1.1b
OrPN=%W=%(-4i+%j+k)——l+%j+%k
— i 3 9..3 28 §
8 iy 3 g P Bl L o2KL . B
OP =OM + MP 4l+2j}+ 31+8]+4k} 1+8]+4k
oreg Al* 21
— 3 A ¢ S A
OP=ON+NP=(3j+k)+ l—§]—ZkJ—l+-§]+Zk
4)
(®) —. o1 3
OQ=7[I+?]+Zk = M1 3.1a
: 8 6
Coordinates O = (7, L 7) Al 3.2a
2)
(6 marks)
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Notes:
(a)
MI1:
Mi1:
Al:

Al*:

(®)

M1:

Al:

Correct +MP or iFIV

1 i
: s e e B 21 2L
Completes proof showing all key steps to obtain i +3 ) +Zk ore.g. e but not = i
3 3,
4 AN
s ogf 34003l gt .
Attempts OQ = Z|i+5d + Zk = ... May be implied by a correct vector or point.

7

Do not allow as a vector unless the correct coordinates are seen first then 1sw.

Deduces that O = (g 3, -QJ :

(Q12 9MAO0/02/M, June 2025)
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Question Scheme Marks AOs
Examples:
4si112z4 QJ 3c0539:t-3{1—£}
L <4
2 ) ; M1 1.1
3cos’ @ =3(1-sin> @) ~3(1-6°) .
: 20+1 A o
3COS'9=3M:§:E[1—£+1]
2 2 2
Examples:
4sin§+3cos:0z4(2)+3[l—ij
4sin—‘?-+3cosz9:4(£]+3(1—sm26)a29+3(1—62) Ml | e
2 2
5 _ cos26+1 3( a
4sin§+3cos‘6=4sm£+3(cos—+)&r4(£)+—(1—49 +1]
2 2 2 22 2
=20+3(1-6°+...)=3+26-36° A1 | 21
3
(3 marks)

Notes

M1: Attempts to use at least one correct approximation within the given expression.

2

Either sing ~ gor cosf ~ I-—-oreg sin @ ~ @ if they write cos® @ as 1-sin*fore.g.
26’

cos2f ~1-- S (condone missing brackets) if they write cos” 8 as

1+cos26

Allow sign slips only with any 1dentities used but the appropriate approximations must be
applied.
dM1: Attempts to use correct approximations with the given expression to obtain an expression
m terms of & only. Depends on the first method mark.
Al: Correct terms following correct work. Allow the terms in any order and ignore any extra
terms if given correct or incorrect.

(Q04 9MA0/02, Oct 2021)
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