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QUESTIONS

17 questions - 125 marks - 3 sub-topics

SUB-TOPIC P1.5a

EQUATIONS OF STRAIGHT LINES & GRADIENTS

Sub-topic P1.5a - 11 questions - 79 marks - lowest tariff first
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2. A tree was planted in the ground.
Exactly 2 years after it was planted, the height of the tree was 1.85m.
Exactly 7 years after it was planted, the height of the tree was 3.45m.

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

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

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

(b) State, according to the model, the height of the tree when it was planted.
0))
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3. The share price of a company is monitored.
Exactly 3 years after monitoring began, the share price was £1.05
Exactly 5 years after monitoring began, the share price was £1.65

The share price, £V, of the company is modelled by the equation
V=pt+q

where ¢ is the number of years after monitoring began and p and ¢ are constants.

(a) Find the value of p and the value of g.
3

Exactly T years after monitoring began, the share price was £2.50

(b) Find the value of 7, according to the model, giving your answer to
one decimal place.
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2. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
Given that
* the point 4 has coordinates (—2\/5 , 5)
» the point B has coordinates (7\/5 , 8)
* the straight line /| passes through 4 and B
(a) show that the gradient of / is p\/g , where p is a rational constant to be found.
You must show each step of your working.
2
The straight line /, is perpendicular to /, and passes through 4.
(b) Find the equation of /,, giving your answer in the form y = mx + ¢, where m and ¢
are constants.
3
\ y,
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Question 2 continued

(Total for Question 2 is 5 marks)
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3. The population of a town was monitored.

Exactly 5 years after monitoring began, the population was 58 000
Exactly 10 years after monitoring began, the population was 65 000

Given that the population of the town, P thousand, ¢ years after monitoring began can be
modelled by the equation

P'=a+bt

where a and b are constants,

(a) find the value of a and the value of b.
3

According to the model, exactly 7 years after monitoring began, the population
was 85000

Making your method clear,

(b) find the value of 7, giving your answer to one decimal place.

(Solutions relying entirely on calculator technology are not acceptable.)
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Question 3 continued
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S
<

o8
R

%
KX
KX

%

12



ANSWER >

Leave\
blank
2. A tree was planted.

Exactly 3 years after it was planted, the height of the tree was 2m.
Exactly 5 years after it was planted, the height of the tree was 2.4m.

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

H’=pt’+q
where p and ¢ are constants,

(a) find, to 3 significant figures where necessary, the value of p and the value of g.

“
Exactly T years after the tree was planted, its height was 5m.

(b) Find the value of T according to the model, giving your answer to one decimal place.

)
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1. The line /, passes through the point A(-5, 20) and the point B(3, —4).

(a) Find an equation for / giving your answer in the form y = mx + ¢, where m and ¢
are constants.

3
The line /, is perpendicular to /, and passes through the midpoint of 4B :
(b) Find an equation for /, giving your answer in the form px + gy + r = 0, where p, ¢ %
and r are integers. §§§
3
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Question 1 continued
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Figure 2

The points P and Q, as shown in Figure 2, have coordinates (-2, 13) and (4, —5) respectively.

The straight line / passes through P and Q.

(a) Find an equation for /, writing your answer in the form y = mx + ¢, where m and ¢

are integers to be found.

3

The quadratic curve C passes through P and has a minimum point at Q.

(b) Find an equation for C.
3

The region R, shown shaded in Figure 2, lies in the second quadrant and is bounded by

C and / only.

(c) Use inequalities to define region R.
(2)

|\ J

Q‘\’/ﬂ'
19



ANSWER >

S Leave |
0 blank
Question 4 continued

INZ]
20



ANSWER >

LeaveN
blank

Question 4 continued

INZ]
21



ANSWER >

Leave\
blank

Question 4 continued

(Total 8 marks) —]

INZ]
22



ANSWER >

( Leave |
blank
8. The line /| has equation
2x—=5y+7=0
(a) Find the gradient of /,
@
Given that
» the point 4 has coordinates (6, —2)
*  the line /, passes through 4 and is perpendicular to /,
(b) find the equation of /, giving your answer in the form y = mx + ¢, where m and c are
constants to be found.
3
The lines / and [, intersect at the point M.
(c) Using algebra and showing all your working, find the coordinates of M.
(Solutions relying on calculator technology are not acceptable.)
3
Given that the diagonals of a square ABCD meet at M,
(d) find the coordinates of the point C.
(2)
\ y,
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Figure 5

Figure 5 shows a sketch of the quadratic curve C with equation
= —i (x+2)(x—b)  where b is a positive constant

The line /, also shown in Figure 5,
1
* has gradient 5
» intersects C on the negative x-axis and at the point P

(a) (i) Write down an equation for /,

M

(i) Find, in terms of b, the coordinates of P

3
Given that the line /, is perpendicular to /, and intersects C on the positive x-axis,

(b) find, in terms of b, an equation for /,

2
Given also that /, intersects C at the point P

(c) show that another equation for /, is

5b
=2x+—-4
4 2

2

(d) Hence, or otherwise, find the value of b

2
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Figure 1
In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

The straight line /,, shown in Figure 1, passes through the points P(-2, 9) and O(10, 6).

(a) Find the equation of / , giving your answer in the form y = mx + ¢, where m and ¢
are constants to be found.

3
The straight line /, passes through the origin O and is perpendicular to /|
The lines /, and /, meet at the point R as shown in Figure 1.
(b) Find the coordinates of R
C))
(c) Find the exact area of triangle OPQ.
3
\ J
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Question 5 continued
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Figure 2

The straight line /, shown in Figure 2 has equation 5y = 2x + 10
The points 4 and B lie on /, such that

* point 4 lies on the y-axis

* point B has x coordinate 10

(a) Find the distance AB writing your answer as a fully simplified surd.

3
The straight line /, also shown in Figure 2
* passes through B
* is perpendicular to /,

(b) Find an equation for /, writing your answer in the form ax + by + ¢ =0,
where a, b and ¢ are integers.

4)
Line /, crosses the x-axis at the point C.

Point D is such that the points 4, B, C and D form the vertices of a rectangle, shown
shaded in Figure 2.

(c) Find the area of rectangle ABCD.
3
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 10 marks)
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SUB-TOPIC P1.5b

PARALLEL & PERPENDICULAR LINES

Sub-topic P1.5b - 4 questions - 26 marks - lowest tariff first
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3. The line /, has equation 3x + 5y =7 =0
(a) Find the gradient of /,
(2
The line /, is perpendicular to /, and passes through the point (6, —2).
(b) Find the equation of /, in the form y = mx + ¢, where m and c are constants.
3)
. J
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2. The points P, QO and R have coordinates (-3, 7), (9, 11) and (12, 2) respectively.

(a) Prove that angle POR = 90°
3

Given that the point S is such that PORS forms a rectangle,

(b) find the coordinates of S.
()
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6. The line /| has equation 3x — 4y +20 =0
The line /, cuts the x-axis at R(8,0) and is parallel to /,
(a) Find the equation of /,, writing your answer in the form ax + by + ¢ = 0, where a, b
and c are integers to be found.
3
The line /, cuts the x-axis at P and the y-axis at Q.
Given that PQRS is a parallelogram, find
(b) the area of PORS,
3
(c) the coordinates of S.
2
. J
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Question 6 continued
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5. The line /, has equation 3y — 2x = 30
The line /, passes through the point 4(24, 0) and is perpendicular to /,
Lines /, and /, meet at the point P

(a) Find, using algebra and showing your working, the coordinates of P.

)
Given that / meets the x-axis at the point B,

(b) find the area of triangle BPA.
3)
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SUB-TOPIC P1.5c

LENGTHS, MIDPOINTS & AREAS

Sub-topic P1.5¢c - 2 questions - 20 marks - lowest tariff first
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9. Given that
» the point 4 has coordinates (4, 2)
» the point B has coordinates (15, 7)
* the line /| passes through 4 and B

(a) find an equation for /, giving your answer in the form px + gy +r=0
where p, ¢ and r are integers to be found.

3
The line /, passes through 4 and is parallel to the x-axis.
The point C lies on /, so that the length of BC is 55
(b) Find both possible pairs of coordinates of the point C.

O]
(c) Hence find the minimum possible area of triangle ABC.

2

Q\?ﬂ
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 9 marks)
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6. The point 4 has coordinates (—4, 11) and the point B has coordinates (8, 2).
(a) Find the gradient of the line 4B, giving your answer as a fully simplified fraction.
2
The point M is the midpoint of 4B. The line / passes through M and is perpendicular
to AB.
(b) Find an equation for /, giving your answer in the form px + gy + r =0 where p, ¢ and r
are integers to be found.
“
The point C lies on [ such that the area of triangle ABC is 37.5 square units.
(c) Find the two possible pairs of coordinates of point C.
)
. J
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MARK SCHEMES

official mark schemes, in the same order as the questions
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MARK SCHEME - IAL P1 (WMA11) - October 2019 - Q2 P1.5a Equations of straight lines & gradients < QUESTION

General Principles for Core Mathematics Marking
(But note that specific mark schemes may sometimes override these general principles).
Method mark for solving 3 term quadratic:

1. Factorisation
(x* +bx+c) = (x+ p)(x+q), where|pg| =|c|, leadingtox= ...

(ax® + bx + ¢) = (mx + p)(nx + q), where|pg| =|c| and |mn| =|a| , leadingtox= ...

2. Formula
Attempt to use correct formula (with values for a, b and ¢).

3. Completing the square

2
Solving X +bx+c =0, (x+&)Y?+g+ec, ¢=#0, leadingtox=...

Method marks for differentiation and integration:

1. Differentiation
n n-1
Power of at least one term decreased by 1. (¥ =X )

2. Integration

n n+l
Power of at least one term increased by 1. (¥ =X )

Use of a formula
Where a method involves using a formula that has been learnt, the advice given in recent examiners’
reports is that the formula should be quoted first.

Normal marking procedure is as follows:

Method mark for quoting a correct formula and attempting to use it, even if there are small mistakes in the
substitution of values.

Where the formula is not quoted, the method mark can be gained by implication from correct working with
values, but may be lost if there is any mistake in the working.

Exact answers

Examiners’ reports have emphasised that where, for example, an exact answer is asked for, or working
with surds is clearly required, marks will normally be lost if the candidate resorts to using rounded
decimals.

Answers without working

The rubric says that these may not gain full credit. Individual mark schemes will give details of what
happens in particular cases. General policy is that if it could be done “in your head”, detailed working
would not be required. Most candidates do show working, but there are occasional awkward cases and if
the mark scheme does not cover this, please contact your team leader for advice.

RA
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MARK SCHEME - IAL P1 (WMA11) - October 2022 - Q3 P1.5a Equations of straight lines & gradients < QUESTION

General Principles for Pure Mathematics Marking
(But note that specific mark schemes may sometimes override these general principles)

Method mark for solving 3 term quadratic:
1. Factorisation

(x* +bx+c) = (x+ p)(x+0), where|pa| =[c|, jeading to x= ...
(ax? +bx +c) = (Mx + p)(nx+ (), where|pg| =|c| and |mn| =|a

, leadingtox=...

2. Formula
Attempt to use correct formula (with values for a, b and ¢).

3. Completing the square
Solving X*+bx+c=0. (xxb)’tqxc, q=0 leading to x = ...

’

Method marks for differentiation and integration:
1. Differentiation

n n-1
Power of at least one term decreased by 1. (X = X" )

2. Integration
. n n+1
Power of at least one term increased by 1. (X = X" )

Use of a formula
Where a method involves using a formula that has been learnt, the advice given in recent examiners'
reports is that the formula should be quoted first.

Normal marking procedure is as follows:

Method mark for quoting a correct formula and attempting to use it, even if there are small
mistakes in the substitution of values.

Where the formula is not quoted, the method mark can be gained by implication from correct
working with values, but may be lost if there is any mistake in the working.

Exact answers

Examiners’ reports have emphasised that where, for example, an exact answer is asked for, or
working with surds is clearly required, marks will normally be lost if the candidate resorts to using
rounded decimals.

Answers without working

The rubric says that these may not gain full credit. Individual mark schemes will give details of what
happens in particular cases. General policy is that if it could be done “in your head”, detailed working
would not be required. Most candidates do show working, but there are occasional awkward cases
and if the mark scheme does not cover this, please contact your team leader for advice.
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MARK SCHEME - IAL P1 (WMA11) - October 2022 - Q3 P1.5a Equations of straight lines & gradients < QUESTION

QNTJ?%Z? Scheme Marks
1(a)
(g—i =] XXX M1
(d_yzj 3oy 17x A1A1
dx 4
3)
(b)
dy 3 .., ) 21
=122 -2(2)-17(2)  =-—
(dx L() (2)-17(2) 1 M1
13 21
_P_m_S=n X_2 dMl
y- =" (x-2)
21x+4y-68=0 Al
3
(6 marks)

(@)

M1  Reduces the power by 1 on any of the following terms
XX, XX L X —L.x 72, Be careful not to allow just sight of x*. The index
does not have to be processed for this mark.

s . =17
Al Two of +%x2,—2x, —17x7? or exact unsimplified equivalent terms. Accept eg & but the

indices must be processed. Double signs eg +_—127 is fine.
X

Al %xz —2x-17x7 all on one line or exact simplified equivalent. Allow x'. Withhold the

final mark if they attempt to multiply all the terms by 4 for example or a +c appears.
(b)
M1  Attempts to substitute x =2 into their :—i which must be a changed function to find the
gradient of the tangent at P
dM1 Itis for the method of finding a line passing through (2, %j using their :—i at x=2

eg it cannot be the gradient of the normal.

Score for sight of y—% :"—%"(x— 2) with both coordinates substituted in correctly
or if they use the form y =mx+c they must proceed as far as ¢ = ... It is dependent on the

previous method mark.

Al 21x+4y—-68 =0or any equivalent multiple where the coefficients are integers and all terms
are on one side of the equation. If they state values which contradict the equation then the
equation takes precedence.
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MARK SCHEME - IAL P1 (WMA11) - January 2025 - Q2, Q3 P1.5a Equations of straight lines & gradients < QUESTION

General Principles for Pure Mathematics Marking
(NB specific mark schemes may sometimes override these general principles)

Method mark for solving 3 term quadratic:
1. Factorisation

(x* +bx+c) = (x+ p)(x+q), where‘pq‘ = ‘c‘ leading to x = ...
(ax® +bx +¢) = (mx + p)(nx +q), Where‘pq‘ = ‘c‘ and ‘mn‘ = ‘a‘ leading to x = ...

2. Formula
Attempt to use correct formula (with values for a, b and ¢)
3. Completing the square

Solving x* +bx+c=0: (xx4)’£g+c, ¢#0 leading to x = ...

Method marks for differentiation and integration:
1. Differentiation

Power of at least one term decreased by 1 (x" — x"")
2. Integration

Power of at least one term increased by 1 (x" — x"*')

Use of a formula
Where a method involves using a formula that has been learnt, the advice given in recent
examiners’ reports is that the formula should be quoted first.

Normal marking procedure is as follows:
Method mark for quoting a correct formula and attempting to use it, even if there are small
mistakes in the substitution of values.

Where the formula is not quoted, the method mark can be gained by implication from correct
working with values, but may be lost if there is any mistake in the working.

Exact answers

Examiners’ reports have emphasised that where, for example, an exact answer is asked for,
or working with surds is clearly required, marks will normally be lost if the candidate resorts
to using rounded decimals.

Answers without working

The rubric says that these may not gain full credit. Individual mark schemes will give details
of what happens in particular cases. General policy is that if it could be done “in your head”,
detailed working would not be required. Most candidates do show working, but there are
occasional awkward cases and if the mark scheme does not cover this, please contact your
team leader for advice.
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< QUESTION

Nimber Seherme ke
1
xn N xn+1 Ml
3 2 4 % 1
8x _6\F_§ de=2x" — 4+ e AlA1AL
(4 marks)

M1  Increases the power by one on one of the terms in x
1 3
Must be for any one of x* — x*  x2 — x2 x~ — x . Indices do not need to be processed for

3+1

this mark. e.g. x> — x**' is fine.

3
Al One term of 2x* —4x2 + SLZ (may be unsimplified but indices must be processed)
X
21
Al Any two terms of 2x* —4x2 + e (may be unsimplified but indices must be processed). Terms may
X

appear as a list or be on different lines.

3
Al 2x* —4x? +5—12 + ¢ or simplified equivalent (including the constant of integration) all on one line.
X

e
X 5x7

1
4 3 5 0.2 5
e.g. accept 2x —4(\/;) +0.2x™ +¢ but do not accept —- or —=- for
X

isw once a correct answer is seen but withhold if there is any spurious notation e.g. an integral sign or
dx




MARK SCHEME - IAL P1 (WMA11) - January 2021 - Q2 P1.5a Equations of straight lines & gradients < QUESTION

General Principles for Pure Mathematics Marking
(But note that specific mark schemes may sometimes override these general
principles).

Method mark for solving 3 term quadratic:
1. Factorisation

(x* +bx +¢) = (x+ p)(x +q), where|pg| =|c|, |eading to x = ...
(ax® +bx +c) = (mx + p)(nx +q), where‘pq‘ = ‘c‘ and ‘mn‘ = ‘a‘ , leading to x = ...

2. Formula
Attempt to use correct formula (with values for a, b and c).

3. Completing the square
Solving ¥’ +bx+c=0.  (xt4)’fgtc, ¢#0, |eadingtox = ...

Method marks for differentiation and integration:
1. Differentiation

Power of at least one term decreased by 1. (*" = x"")

2. Integration
Power of at least one term increased by 1. (X" = x"”)

Use of a formula
Where a method involves using a formula that has been learnt, the advice given in
recent examiners’ reports is that the formula should be quoted first.

Normal marking procedure is as follows:

Method mark for quoting a correct formula and attempting to use it, even if there
are small mistakes in the substitution of values.

Where the formula is not quoted, the method mark can be gained by implication
from correct working with values, but may be lost if there is any mistake in the
working.

Exact answers

Examiners’ reports have emphasised that where, for example, an exact answer is
asked for, or working with surds is clearly required, marks will normally be lost if the
candidate resorts to using rounded decimals.

Answers without working

The rubric says that these may not gain full credit. Individual mark schemes will give
details of what happens in particular cases. General policy is that if it could be done
“in your head”, detailed working would not be required. Most candidates do show
working, but there are occasional awkward cases and if the mark scheme does not
cover this, please contact your team leader for advice.
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MARK SCHEME - IAL P1 (WMA11) - October 2024 - Q1 P1.5a Equations of straight lines & gradients < QUESTION

General Principles for Pure Mathematics Marking
(NB specific mark schemes may sometimes override these general principles)

Method mark for solving 3 term quadratic:
1. Factorisation

(x* +bx+c) = (x+ p)(x+0), where[pq| =|c| |eading to x = ...
(ax® +bx +c) = (mx+ p)(nx+q), where|pg| =|c| and |mn|=[a| |eading to x = ...
2. Formula

Attempt to use correct formula (with values for a, b and ¢)
3. Completing the square

Solving x®+bx+c=0: (x+x2)*+q+c, q=0 leading to x = ...

Method marks for differentiation and integration:
1. Differentiation

Power of at least one term decreased by 1 (x" — x"™)
2. Integration

Power of at least one term increased by 1 ( x" — x"*)

Use of a formula

Where a method involves using a formula that has been learnt, the advice
given in recent examiners’ reports is that the formula should be quoted
first.

Normal marking procedure is as follows:
Method mark for quoting a correct formula and attempting to use it, even
if there are small mistakes in the substitution of values.

Where the formula is not quoted, the method mark can be gained by
implication from correct working with values, but may be lost if there is
any mistake in the working.

Exact answers

Examiners’ reports have emphasised that where, for example, an exact
answer is asked for, or working with surds is clearly required, marks will
normally be lost if the candidate resorts to using rounded decimals.

Answers without working

The rubric says that these may not gain full credit. Individual mark
schemes will give details of what happens in particular cases. General
policy is that if it could be done “in your head”, detailed working would
not be required. Most candidates do show working, but there are
occasional awkward cases and if the mark scheme does not cover this,
please contact your team leader for advice.
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< QUESTION

QNuestion Scheme Marks
umber
3. (a)i) | P(-180,—4) Bl, Bl
(i) | 0(450,0) Bl
3)
() | R(360,7) BI1, Bl
2)
(5 marks)

For all parts condone missing brackets and check the graph/next to the question for answers.

Condone use of the degree symbol for their x values eg (—180°,...) instead of (—180,...)

@)@

B1 (—180,...) or (..., —4) or x=-180 or y=-4 condone x in radians

Bl (-180,-4) or x=-180, y=—4 Must be in degrees
SC1 (—4, —180) (on EPEN this would be scored B1B0)
(a)(ii)

Bl (450,0) or x=450, y=0 condone (%r:, 0]

(b)
B1 (360,...) or (...,7) x=360 or y=7 condone x in radians
Bl (360,7) or x=360, y=7 Must be in degrees. Ignore any reference to (0,7)

SC1 (7, 360) (on EPEN this would be scored B1B0)

Note if radians used throughout then max score:

(a)(i) (-7,—4) B1BO (a)(ii) (%71’,0) Bl (b)(27,7) BIBO

10




< QUESTION

Question Scheme Marks
Number
4.(a) Gradient PQ = -3 Bl
Attempts to find equation of / Eg. y—13=-3(x+2) Ml
y=-3x+7 Al
3
(b) | Attempts to use minimum is (4, —5) Eg y= ...(x—4)2 -5 Ml
Attempts to use (—2,13)with y = a(x—4)2 -5=a=.. dM1
- yzé(x— )2 -5 or
1 Al
=—x"—4x+3 oe
a
3
(¢ | Twoof y>-3x+7, y<%(x—4)2—5 x<-2 Ml
All three of y>-3x+7, y<%(x—4)2—5 x<-2 Al
2
(8 marks)
(@)

B1 Finds the gradient of / to be -3
If simultaneous equations are used then it would be scored for m = -3

M1  Attempts to find the equation of the line using their gradient for PQ and one of the points. Sight of
embedded values eg (y——5)="-3"(x—4) is sufficient (allow one sign slip on one of the brackets) or

if they use y=mx+c they must proceed as far as c¢=...

If the perpendicular gradient is used it is MO.
A simultaneous method, eg solving 13 =—-2m+c and —5 =4m+ ¢ must reach values for m and c.

Al y=-3x+7 cso Condone m=-3, c=7

(b)

M1  Attempts to use the minimum point (4, —5) to form a valid equation
Way One: e.g. (y =) A(x—4)2 —5 (condoning 4 to be 1). Condone
Way Two: Letting y = ax’ +bx +¢ and either:

o finding % and setting 2ax4+b=0

e uses the minimum point and symmetry starting with —zi =4 (=>-b=8a=8a+b=0)
a

e uses symmetry about the minimum point to identify the point (10,13) and form the

equation 13=100a +10b +c
Do not award for only substituting the minimum point into a linear equation.

11




< QUESTION

%l:lel’:l%(;l Scheme Marks
7(2) 4x-2x-9=72
p="72"-50 Ml
=)22 Al
2
® (7=)—4.2,45 BIBI
@
(©)
f(x)z(x+4)(x—2)(2x—9)
M1
f(x)= (x2 +2x—8)(2x—9) =.xX t.x7t.x (+.)
=2x" —5x% —34x (+72) Al
(f'(x)=) 63> —10x-34 MIA1
Q)
@ "6x> —10x—34"=—18
"6x2—10x—16"=0:>x=...[—1, %J Ml
8
“l<x<3 dM1A1
3
Total 11
(@

M1:  Correct method for p. Condone sign slips in finding the product of 4 x —2x—9
Alternatively multiplies out to achieve a cubic (eg.......... + 72 ) and subtracts 50 from their
constant. 50—-72 (=-22) is MO.

Al: 22 cao (22 with no working is M1A1) In the alternative method they must identify p as 22.

Check for answer next to question. If there is a contradiction then the answer in the main body of
working takes precedence.

Accept y =f(x)—22 but do not accept contradictions such as f(x)—22 = p =-22 (M1A0)

(b) Check next to the question (ignore any references to x)

B1: Any 1 correct value of —4, 2, 4.5 in their final answer. If they proceed to changing the sign on
the value then BO.

B1: -4, 2, 4.5 cao but if they exclude any of these then withhold this mark. If there is a
contradiction, then the answer in the main body of working takes precedence and if they
state the correct values followed by 4, —2, —4.5 then withhold this mark.




< QUESTION

(c) The expansion may be seen in (a) or (b) which is acceptable to score the first two marks.

MI1:  Correct method used to expand and achieve a cubic ax’ +bx* +cx (+d) where a, b, c are all
non zero. Terms do not need to be collected.

Al: 2x’ —5x” —34x (simplified or unsimplified). Do not be concerned with the value of d
Ml: x" — x"”' on at least one term for their cubic.

Al: 6x” —10x —34 following a correct expansion of the cubic (+72 may be omitted). If the
constant term is incorrect (not just omitted) then A0

isw eg 6x” —10x —34 = 0 can still score Al.

(@)

M1:  Sets their f'(x) = * 18, collects terms and attempts to solve their 3TQ by factorising,
quadratic formula or completing the square. They may just write down their critical values
which is acceptable, but you may need to check these on your calculator. Condone slips in
their rearrangement.

dM1: Attempts “inside” region for their values. Do not be concerned as to whether the inequalities
are < or < for this mark. It is dependent on the previous method mark.

. . 8
Al: —1<x <§ or other equivalent expressions such as {x eR:—1<x <§} x>-1Nx< 3 or

8§ 8 8 - .
x>-land x< 33 >x>—-lorx>-1,x< 3 Some minimal working must be seen.
Condone other attempts at set notation where there is the same intention.

8 8
Donotaccept“x>—lorx<g” or “x>—1ux<§”




< QUESTION

i
Number Scheme -
8(a) % or decimal equivalent Bl

@
(b) " 2 "
" 5 "
5
=—=x+13 Al
y 5 X
(&)
(c) n_ix+13n =nzx+ln = "2)6" — |15_8n:> x = (= 4)
2 5 5 10 5
or
lli _l" _"_% +£ll:>"2 ll_ll8_7":> _ (_ 3) Ml
27732 5775 0 " 10 YT
x:n4n:>y:___ 0ry:"3":>x=... dM1
(4.3) Al
3
(d) (2’8) BIBI1
2
Total 9
(@
B1: % or decimal equivalent. It must be identified so do not just extract it from a rearranged

2 .
equation into the form y = gx +... and do not allow % x .- Must be seen in (a). Do not be

concerned with the working to achieve % . Do not accept -2

(b)

M1:  Correct application of the perpendicular gradient rule

MI:  Correct straight-line method with their “changed” gradient. Eg ( +2)="— % "(x—6). Allow

one sign slip in the brackets. If they use y = mx + ¢ they must proceed as far as ¢ =...

Al: y=—%x+13 oe

(c) Coordinates found with no algebraic working scores 0

M1: A correct method to solve for x or y for their /; and /,. Do not be concerned by the mechanics of
their rearrangement. Do not penalise if decimals appear in their working.




< QUESTION

dM1: Finds the value of the other variable. It is dependent on the previous method mark.
Al: (4, 3) or x =4, y=3 Condone lack of brackets around the coordinates.

(d) Note on EPEN this is M1A1 we are marking this B1B1

B1: One of x =2 or y =8 May be seen within a pair of coordinates.

Bl: (2, 8) or x=2, y=8 Condone lack of brackets around the coordinates.

2
Special Case: (8,2) or (8} score BIBO

£
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< QUESTION

7(a) 0=10-2x=>x=50r y=2,y=10-2x=>x=4 Bl
Examples:
1><2(5+4—a)=£ or Luo|54a-2 2
2 4 2 k 4
Trapezium
or
1x2a+1x2(5—a+4—a)=£ or 1><2xg+1><2 5—g+4—g =£
2 2 4 2 k 2 k k 4
Triangle + Trapezium M1
or
1x2a+2(4—a)+1x1x2=£ or LuoxZiofa-2 ] 1020
2 2 4 2 k k) 2 4
Triangle + Rectangle + Triangle
or
1x5x2+1(4—a)x2=£ or Lusxor 4 2|2
2 2 4 2 2 k 4
2 Triangles
_8._9 Al
—k=g.a= ALft
(4)
() Two of y;"g"x, y<10—2x,x>"%" M1
8 9
All three of y>§x, y<lO—2x,x>Z Al
()
(6 marks)
Notes:
(a)

B1: Correct x intercept for y =10—2x or correct x coordinate for intersection of y = 2 with
y =10-2x. May be seen on the diagram or in a sketch or implied by their working.

M1: Correct method for area and sets equal to 2747 to form an equation in a or k. The Zx% may be

implied. May use e.g. trapezium, triangle + trapezium, triangle + rectangle + triangle or 2 triangles.

See above for some examples. Note that with a correct “5” and “4” the area is 9—a or 9 —E.

Al: Correct value for a or k as a single value not a calculation.
ALft: Correct values for a and k. Correct values or follow through using ak =2 from their first
value to the second provided the M1 is scored. Allow exact equivalents or exact ft equivalents so if

correct allow e.g. k = O.é, a=2.25o0r 2%




< QUESTION

(b)

M1: Any two of the three correct inequalities with their k and/or their a or the letters a and k. Note

inequalities in y may be combined in to one so gx <y < 10-2x would count as two correct

inequalities. Inequalities must be in the correct direction but accept with < or < for the M. Do not

allow incorrect notation such as R, > gx R, <10-2x

Al: All three correct with the correct values of a and k — there is no follow though for this mark.
Note inequalities in y may be combined in to one as above.
Note that there may be an upper limit on the x inequality which is fine provided it is in an
acceptable range and consistent.

Note that y = g xand y = 10 — 2x intersect when x = i'—: S0 the upper limit may be this value or

greater. In general the following are acceptable:

y>§x, y <10-2x, g<x<a ifoc>E or y>§x, y <10-2x, g<x<oc ifa>£
9 4 13 9 4 13

The following examples would score both marks,
y > §x, y <10-2x, g<x< E
9 4 13

y > =Xy <10-2x, %<x<5

©| o

Note that some candidates are also including limits on y and this is acceptable provided the
values are in the correct range. Allow strict or non strict inequalities e.g.

y>2,y>2, 2<y<1—21, 2< y<1—21 bute.g. y<2,y < 2 scores A0




< QUESTION

Question 8 — General Guidance for marking

1 1
Note that some candidates are misreading the x 2 as x? in part (a) and/or part (b)

In the majority of cases it will be clear if this is the case as candidates often write down the
expression before they differentiate in part (a) or integrate in part (b)

1
If it is clear that a candidate thinks the expression is %x3 —8x2 in either or both parts then EULL

marks should be awarded for correct work — details are below. We are condoning the fact that
1

P(4,12) does not lieony =%x3 —8x2

If candidates do not write down the original expression (in (a) or (b)) then evidence of misreading
or not can be taken from their derivative or integral.

Note:

If candidates integrate in (a) and differentiate in (b) then the maximum marks available
are:

(a) MOAOM1dM1AO (b) MOAOdMOAQ

If parts are not labelled then you should assume that the first attempt is part (a) and the
second attempt is part (b).




< QUESTION

8. Scheme - No Misread

Question Scheme Marks
8(a) 1., .~ (dy )1 1.3 M1
— 3 _ 2 = _|= 2 _ _ Ty 2?2
y==x"-8X :(dx )4x3x 8x 2x Al
dy] (25
o (3) s
w29,
y-12="= (x-4) dm1
25x—-2y—-76=0 oee.g. —25x+2y+76=0 Al
(©)
(b) ! :
1 - 1x* 8x2
f(x)=) | =x*—8x 2dx=="———(+C M1
(9 )J-4 44 1 (+e) Al
2
f(4)=12=16-32+c =12 = c =...(28) dml
4
So (f(x) =)i‘—6 ~16/x +"28" Alft
(©)
(10 marks)
Notes:
(a)
M1: Correct method of differentiation, at least one power reduced by 1.

1 1 _3
Award for sz S.xPor-8x2—>.x?2

Al: Correct differentiation, need not be simplified.

M1: Finds g—y at x = 4. Requires the substitution of x = 4 into a “changed” function to find a value.
X

Note that some candidates are using the “12” in some way to find the gradient e.g.

3
12:%><3(4)2 —8><—%(4)'§ +c=Cc=2=m=2 and this scores M0

dM1: Depends on previous M. Correct method for the tangent not the normal. Uses their g_y at
X
x =4 withy =12 and x = 4 correctly placed. If using y = mx + ¢ they must proceed as far as
finding a value for c.
Al: Correct equation in the required form including “= 0 or any non-zero integer multiple of it.

(b)
M1: Attempts to integrate f(x), look for power increased by 1 on at least one term.
1 1

Award for %xs —..x*or —§x7E —.x2

Al: Correct integration, need not be simplified. (no need for constant for this mark).

dM1: Depends on first M. Sets f (4) = 12 and proceeds to find a value for ¢ - must have a constant of
integration to score this mark.

Al: Correct value for ¢ found.

Alft: Correct answer following through their ¢ only i.e. the algebraic part must be correct.




< QUESTION

4
Accept with fractional index rather than square root. Allow 0.0625x* for X—. Depends on the

previous method mark.

The “f (x) =" is not required so just look for the correct expression. Apply isw if necessary, e.g.

X4

1 1
correct work leading to (f(x) =)E_16X2 +28 followed by (f(x) =)x* —256x2 +448 can score full
marks in (b).

1
Condone poor notation e.g. leaving the final answer as (f(x) =)I:—6—16x2 +28

£
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< QUESTION

8. Scheme — Misread in (a) and/or (b)

Question Scheme Marks
8(a) 1., o2 (dy 1 1 L M1
==X -8x2=| L =|=x3x*-8x=x 2
=3 [dx j4x 2 Al
dy
-~ =..(10
. (10) M1
y—12:"10"(x—4) dM1
10x—y—28=0 oee.g. -10x+y+28=0 Al
(©)
(b) ) E
1 : 1x* 8x2
f(x)=)] =x*-8x2dx==-2-—=2—(4¢ M1
( (9 )I4 44 3 (+0) Al
2
- _128 . _ _ (116 dm1
f(4)=12=16 3 +c_12:>c_...( 3 j AL
4 3
So (f(x) :)X——Ex2 +% Alft
16 3 3
(©)
(10 marks)
Notes:
(@)
M1: Correct method of differentiation, at least one power reduced by 1.

1 1 1
Award for Zx" —..x2or -8x2 —>..x 2

Al: Correct differentiation, need not be simplified. Ignore any spurious “= 0”.
M1: Finds g—y at x = 4. Requires the substitution of x = 4 into a “changed” function to find a value.
X

Note that some candidates are using the “12” in some way to find the gradient e.g.

1
12=%><3(4)2 —8><—%(4)'5 +¢=c=2=m=2 and this scores MO

dM1: Depends on previous M. Correct method for the tangent not the normal. Uses their g_y at
X
x =4 withy =12 and x = 4 correctly placed. If using y = mx + ¢ they must proceed as far as
finding a value for c.
Al: Correct equation in the required form including “= 0 or any non-zero integer multiple of it.

(b)
M1: Attempts to integrate f (x), look for power increased by 1 on at least one term.
1 3

Award for %xs —.x*or —%XE —.X?

Al: Correct integration, need not be simplified. (no need for constant for this mark).

dM1: Depends on first M. Sets f (4) = 12 and proceeds to find a value for ¢ - must have a constant
of integration to score this mark.

Al: Correct value for ¢ found.




< QUESTION

Alft: Correct answer following through their ¢ only i.e. the algebraic part must be correct. Accept
4

with fractional index rather than square root. Allow 0.0625x* for i(_6 and equivalent mixed

fractions for % and % Depends on the previous method mark.

The “f (X) =" is not required so just look for the correct (or correct ft) expression. Apply isw if
x* 16 5 116

necessary e.g. correct work leading to (f(x) =)E—§x2 +T followed by

3
(f(x) =)3x* —256x2 +1856 can score full marks in (b).

. . , x* 16 5 116
Condone poor notation e.g. leaving the final answer as (f(x) =) E_EXZ +T




MARK SCHEME - IAL P1 (WMA11) - June 2023 - Q10 P1.5a Equations of straight lines & gradients < QUESTION

Question Scheme Marks
9(i)(a) _ M1
(y=)3cos(x) AL
)
(b) :
~| N Same shape translated left B1
SC A or right
= T N All x intercepts labelled B1
1 / correctly.
A Correct y intercept 3\2/5 B1
(©)
(ii)(a) \ei M1
(y _)S|n(2x) Al
)
(b)
Same shape translated B1
° ; down below the x-axis.
2 PaN 1~ \\ e .
SN \ ./ /
N4 A S N/
e Correct y intercept —2 B1
labelled.
)
(9 marks)
Notes:
(i)(a) Remember to check the first page — (i)(a) is often attempted against the question.
M1: Identifies the curve as a cosine function of the form acos(ﬂx).
Also allow for a sine function of the form «sin (ﬂx + Z] oe.
ALl: For a fully correct expression as shown or any equivalent. There is no requirement fory = ... or

f(x)=... Allow e.g. 3cosé

(b) There must be a sketch to score the marks in (i)(b) which may be done on Figure 3

B1: Applies a horizontal translation y = f(x), either direction. The maximum at (0, 3) must have
moved to the left or to the right of the y-axis. There should also be one minimum to the left of the
y-axis and one minimum to the right of the y-axis. Ignore any scale on the y-axis.

B1: All x intercepts labelled correctly. These must be the only x intercepts and the curve must pass
through these points. Allow even if there is still a maximum on the y-axis. Allow as shown or as

coordinate pairs e.g. (—%,Oj and allow e.g. (0, —77”] as long as the intercepts are in the correct

positions. Condone 3sf decimal answers: Awrt —5.50(or —5.5), —2.36, 0.785, 3.93
Condone use of degrees: —315°, —135°, 45°, 225° (with or without the degrees symbol)

32 NF] J

B1: Correct exact y intercept labelled. Allow as shown or as e.g. [OTJ and allow e.g. (T,O

as long as it is in the correct position. It must not be a clear maximum.

RA
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< QUESTION

(ii)(a) Remember to check the first page — (ii)(a) is often attempted against the question
M1: Identifies the curve as a sine function of the form «asin (ﬂx) .

Allow also for a cosine function of the form « cos [ ﬁxi%j oe

Al: Any correct expression. There is no requirement fory=... or g (x) = ... Allow e.g. Sin 26

(b) There must be a sketch to score the marks in (ii)(b) which may be done on Figure 4

B1: Applies a vertical translation down to y = g(x). It must have the same number of cycles as g (x)
and look the same as g (x) and must lie entirely below the x-axis. Do not allow a clear “zig-zag”
shape with cusps. Ignore any scale on the x-axis, correct or otherwise.

B1: Correct y intercept. Allow as shown or as e.g. (0,—2) and allow e.g. (-2,0) as long as it is in

the correct position and allow it to be shown by the intercept passing through the line with equation
y=-2.




< QUESTION

Question Scheme Marks
10(a)(®) Equation is y = %(x +2) B1
1)
(i) |, intersect parabola :>—1(x+2)(x—b):1(x+2):>x=... M1
4 2
x=b-2 Al
1
==b
y 5 Al
®)
(b) I, passes through (b, 0) and has gradient -2 = y =... M1
y—0=—2(x—b) Al
)
© So equation is y—"%b"="—2"(x—"b—2") M1
1 5
y—§b=—2x+2b—4:>y=—2x+5b—4* Al*
()
(d) y=—2x+2b=—2x+gb—4:>2b=gb—4:>b=...
or
5 5
y=—2x+§b—4,x=b,y=0:0=—2b+5b—4:b=... M1
or
1
_Z(X+2)(X_b) =—2(x—b):> X= (6) =>b-2=6=b=..
bh=8 Al
)
(10 marks)
Notes:
@)(i)
B1: Correct equation in any forme.g. y—0= %(x+ 2), y= % X+1, y= %(x——z) . Do not allow e.g.
|, = % x+1. Apply isw if necessary, so allow e.g. y = %(x+ 2) if followed by y = % X+2
(a)(ii) Allow the marks for (a)(ii) to appear anywhere in their solution provided they are
solving their I, with the given parabola.
Do not allow methods in (a)(ii) that assume that the y coordinate of P is the same as the y
intercept of C unless this is justified by further work.
M1: Sets —%(x + 2)(x —b) =their %(x +2) and makes some attempt to solve for x (or y) however
poor —e.g. allow if there is a slip in the use of the quadratic formula. Condone copying errors
provided the intention is clear. Note that some candidates do not spot the cancelling of (x + 2) and
end up solving a quadratic equation.
Al: Correct simplified x




< QUESTION

Al: Correct simplified y

(b) Allow the work for (b) to appear anywhere in their solution

M1: Uses a gradient of —2 and the point (b, 0) in an attempt to find the equation of 1,.

If using y = mx + ¢ they must proceed as far as finding ¢ in terms of b. The coordinates (b, 0) must
be correctly placed.

Al: Any correct equation. E.g. y—O:—Z(x—b), y:—Z(x—b), y=-2x+2b. Apply isw if

necessary.
(c) Allow the work for (c) to appear anywhere in their solution including in part (b) provided
they have attempted part (a)(ii) and have coordinates for P.

M1: Uses a gradient of —2 and their coordinates of P in terms of b from (a) in an attempt to find the
equation of I,. If using y = mx + ¢ they must proceed as far as finding c in terms of b. The
coordinates of P must be correctly placed.

AL*: Correct equation reached from fully correct working with full marks in (a)(ii).

(d)

M1: Equates intercepts in the two equations for the line I, and solves for b. They must use the given
equation in (c) and their attempt at the equation using (b, 0) (however labelled) or uses the equation

from (c) with x = b when y = 0 to find b or equates the parabola to the line y = —2(x—b) , solves for

X, equates to their x coordinate for P and then solves for b.
Al:b=8

Correct answer only in (d) scores both marks.




MARK SCHEME - IAL P1 (WMA11) - January 2024 - Q5 P1.5a Equations of straight lines & gradients < QUESTION
Question Scheme Marks
Number
3
3.(a) y=5x 28=gx—4x'2 M1
2X
W5, gy dM1 Al Al
dx 2
d d @
Substitutes X =2 into their 9 _«3, 8. dy _.7.
(®) dx 2+23 a2 M1
- 7 n 7 n
Usesthelrgand 2,4 =>y-4= 3 (X—Z) M1
—7x—2y-6=0 Al
3
(7 marks)

(a)
M1:

dM1:

Al:

Al:

(b)
M1:

M1:

Attempts to write y as a sum of two terms and achieves at least one term with the correct index.

Q

Award for Px+Qx* or Px“+Qx?. Condone Qx <> N

Requires both
o the given expression to be written as a sum of two terms with both indices correct
e correct differentiation applied to the indices Px+Qx? — A+Bx*0.e

One correct term which need not be simplified. Condone gxo

Note that 1010 is possible where candidates only form one of the two correct terms and
differentiate that correctly
16 dy

d_y :§+8x’3 or simplified equivalent such as 1 5+— |. There is no need to have the ==
dx | 2 2 x° ax

. . _d . d .
Substitutes X =2 into their d—iand attempts its value. Thelrd—icannot be the same as their "y"

d
Score for sight of embedded 2's in their d—ifollowed by a value or it may be implied for a correct

d
value for their &

dx
Correct method for finding the equation of a tangent.

_dy : : T
Look for a correct use of their X and the point (2, 4) to form equation y—4= > (x— 2).
X=2

If the form Yy =MX+C is used it must proceed as farasc = ...
Award this mark if they achieve g_i :g
(2, 4). They cannot score the previous mark.
7x—2y—6=0o0r any multiple thereof

5

X2
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in part (a) and correctly form the equation using m =5 and



MARK SCHEME -

IAL P1 (WMA11) - June 2024 - Q7 P1.5a Equations of straight lines & gradients < QUESTION

Question Scheme Marks
Number
7 (a) States or implies that B is (10, 6) B1
(ABZ):(10—0)2+("6“—2)2:>AB=2@ M1, AL
(©)
2
(b) States or implies that grad AB = c B1
5
Uses perpendicular gradient rule = grad |, = -3 M1
y—“6":"—2"(x—10):>5x+2y—62:0 dMmi, Al
(4)
(©) Cis (g, 0) BLft
5
2
(BCZ) :[6—52—10j +("6"-0)" = BC = —6*/5@ = (6.46)
Area ABCD = 69.6 M1, Al
(©)
(10 marks)
(a)
B1:

M1:

Al:
(b)
B1:

M1:

dM1:

Al:

States or implies that B is (10, 6). May be awarded for sight of x=10, y =6 without reference to "B"
It is implied via sight of (10—0)2 +(6- p)2 . Also be aware the answer may be on the Figure

Attempts AB or (AB)? between (0, 2) and their (10, "6") This must be in part (a) and not in part (c).
Award for \[(10-0)° +("6"~2)" or (10-0)’+("6"~2)" Itis implied by AB=+/116 or AB’ =116

There are other methods including BH — AH =+/152 + 6% —«/52 + 2% where H is the x intercept of Iy
AB =2+/29 . This isn’t a non-calculator question so minimal working is condoned/allowed.

2 6 5
States or implies that grad |, = T o.esuchas 0.4, s It is implied by grad |, = 3

. o . 2
It cannot be awarded for just writing the equation of | as y = 5 X+...

Candidates must know which part of the equation is the gradient
1

grad |

Uses perpendicular gradient rule = grad |, = —
1

5
Full attempt at equation of line I, y—"6"= "—E"(x -10)

For this to be awarded

5 1
e the gradient of 1, must be either —_; or if that was not attempted —— or ——
their grad |, 2 0.4

o the point used must be x =10 and their y =6 (see part (a) for their B)
If the form y =mx+Kk is used then the method must proceed as faras k = ...
5x+2y—62=0or any integer multiple of this

X2
RA
88



MARK SCHEME - IAL P1 (WMA11) - June 2024 - Q7 P1.5a Equations of straight lines & gradients < QUESTION

Special case in (b)
As the equation for | is given as 5y = 2x+10 some candidates will assume the gradient is 2.

1
These candidates should get the equation of |,as y—"6"= —E(x—lo)
Such a candidate can score B0, M1, dM1, A0

N . . C .
B1ft: States or implies that C is (% Oj o.e but follow through on their 2 from their ax+by+c=0

M1: Attempts full method to find area ABCD. E.g AB x BC with a full attempt at BC using a correct
method via Pythagoras’ theorem. Follow through on their length AB from part (2)
If A, B and C are correct score for AB =awrt10.77,BC =6.46 followed by 10.77x6.46

348
Al: Exact answer is 69.6 or ?o.e. but accept awrt 69.6

Other methods will be seen here, so look carefully at what is attempted.
E.g. The Shoelace Method

For example using ABCD which requires all 4 coordinates

1 [0 10 124 24 0

X :lx|0><6+10><0+12.4><—4+2.4><2—10><2—12.4><6—2.4><0—0><—4|
2 12 6 0 -4 2| 2

- %x139.2 ~69.6

B1ft: For C as in the main method

M1: Correct method for coordinate D (usually using vectors with AD = BC ) followed by a full application
of the method with correct signs. Score for an unsimplified expression following through on their C
Al: AWRT 69.6

Or more easily by doubling area triangle ABC which does not use coordinate D
110 10 124 0

2x=x
2 |2 6 0o 2

‘:|O><6+10><O+12.4><2—10><2—12.4><6—0><O|

N
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< QUESTION

General Principles for Pure Mathematics Marking
(But note that specific mark schemes may sometimes override these general principles).

Method mark for solving 3 term quadratic:

1. Factorisation

|, leadingtox = ...

(X +bx+c)=(x+p)x+9), where| pq| =

(ax® +bx +c) = (mx+ p)(nx +q), where| pq| = |c| and |mn| = |a

, leading tox = ...

2. Formula

Attempt to use the correct formula (with values for a, b and ¢).

3. Completing the square

2
Solving x*> +bx+c =0 (xi%] +q+c=0, g#0,leadingtox=...

Method marks for differentiation and integration:

1. Differentiation

Power of at least one term decreased by 1. (x” — x" ")

2. Integration

Power of at least one term increased by 1. (X" —> x"*! )




< QUESTION

Use of a formula

Where a method involves using a formula that has been learnt, the advice given in recent examiners’ reports is
that the formula should be quoted first.

Normal marking procedure is as follows:

Method mark for quoting a correct formula and attempting to use it, even if there are small errors in the
substitution of values.

Where the formula is not quoted, the method mark can be gained by implication from correct working with
values, but may be lost if there is any mistake in the working.

Exact answers
Examiners’ reports have emphasised that where, for example, an exact answer is asked for, or working

with surds is clearly required, marks will normally be lost if the candidate resorts to using rounded
decimals.




MARK SCHEME - IAL P1 (WMA11) - January 2023 - Q2 P1.5b Parallel & perpendicular lines < QUESTION

?\llijer;ttl)g:j Scheme Marks
1 3
1 y=2+10x" —2x°
a R
@ %:sz_gxz M1 AL AL
(©)
b
(b) X=2= %:%—Sﬁ M1
5 5 1
ﬁ—?)\/fzz\/?—?)\/—:—i\/? Al
(03]
(5 marks)

(a) Mark (a) and (b) together.
1 1 3 1
M1: For ANY one of: 10x° —..x > or —2x° —..X" or 20
1 1 3 1
Al: For one simplified term e.g. either 10x* —5x > or —2x” —-3x’

dy . 3 dy 5 dy . .
_ 2 = _ w S _» “r
Al: (d )SX 3x°. Allow e'g'[dx jﬁ 3JXx . The o =18 not required. Condone “+ 0” as
part of their answer.
1

d 2 - .
There must be no other terms e.g. “+ ¢” or e.g. [ y j2+5x —3x" but apply isw if possible once a

dx
correct simplified derivative with no extra terms is seen.

(b)
. . . d L .
M1: For an attempt to substitute x =2 fully into their d—i which is not y e.g. it must be a “changed”

function which could even come from integration.
1

1
All that is required is the substitution so allow for e.g. 5(2) 2 -3(2)?

This mark may be implied by their answer or e.g. a decimal answer of awrt —0.7 following a correct
derivative.

_ _ d 7 a7
Do not allow this mark if they have e.g. [d—i =j5x ? _3x” +cin part (a) AND subsequently go on

to try and establish a value for “c” using X = 2.

Al: ——J— or exact simplified equivalent e.g. —\/_ -0.5v2,- 2 2" following at least one

intermediate line of working.

—3x=—=-3/2=- scores M1A0

o - 7
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< QUESTION

‘Number Scheme ks
2@ |3 =(3) =) B1
@
(b) 3372 = 3xj372 =% M1 Al
81 9 @
© | =y == MI Al
()]
(5 marks)

Note: Correct answer in any part implies full marks for that part

(a)

Bl y* Condone (y)*. Ignore once correct answer seen.

(b)

M1  For correct application of the addition/subtraction law so award for eg:

1 1 1 o
— or > or or ! — or 3 or sight of 9 or s oe
3"x3 3+3 3 yx3 3 y
3

Al For 2 or 9y~" but NOT expressions that still contain + or fractions within fractions or 3°y™". Ignore
y

once correct answer seen.

(©)

M1  For simplifying the indices to expressions of the form 9 or 3~ (not as a denominator) so award for

9%, (9x )3 L 3% (3" )6, or kx y6, k #0 which must come from correct working. Also allow

— . . 1 .
unsimplified equivalent expressions of the final answer eg— as long as it in terms of y
y

1
Al ¥ only (not eg —)- Ignore once correct answer seen. Condon ( »)°
y

Note: In all parts they may work from y = 3" and manipulate both sides to the given answer which is

acceptable.
x 2 _ Ax-2 1 1 9 1
yx3 3 y 3
Egpart (c): y=3"= y_6 =3%= 81y_6 =3+ M) = 81y_6 =9 o 9?713)( = y6 (A1)
8
.Q‘



< QUESTION

Question Scheme Marks
Number
3.(a) Attempts (% =j 2x+3at x=3 M1
At x =3 gradient of tangent = 9 Al
?
® 1 (v, =) G+hy +33+h)-2 Bl
3+h) +33+h)-2-16 _9h+h’
Gradient PQ=( ) ( ) =—=904} M1 Al
3+h-3 h
3
(¢) | Statesas 2 — 0 Gradient PO — 9 = Gradient of tangent B1
@
(6 marks)

(a)
M1  Attempts to find the value of (% =) ax+3, a>0 at x=3. Look for 3 to be substituted into the

expression and proceeding to a value.

Al 9 (Answer only scores both marks)

(b)
Bl (y,=) B+h)’+3(3+h)-2 (seen or implied)

Yo~ 16 . . . .
M1  Attempts £ 3 condoning slips, but must be a genuine attempt at y,. Condone lack of brackets if

X,
0
implied by later working.

Al 9 + & with no errors seen and not originating from methods in calculus. This expression may
immediately follow a correct simplified expression of y, = h* +9h+16

(c)
Bl States as 4 — 0 Gradient PQ — 9 = Gradient of tangent (oe)
They must have achieved 9 + Zin (b) and 9 in (a)
There should be reference to “limit” or “as 4 tends to 0” (words or symbols) and linked to part (a) (so

same gradient, or showing the answers agree). But be generous with the explanation beyond these
contraints.




MARK SCHEME - IAL P1 (WMA11) - January 2020 - Q6 P1.5b Parallel & perpendicular lines < QUESTION

QNuest|on Scheme Marks
umber
4 (a) States or uses cos AOD = % = angle AOD =1.231 * M1 Al*
(0]
(b) Attempts %ﬁ@ with =12 and 8 =7+1.2310r 1.231 Ml
Attempts area AOD = %X"4"x V122 —"4" oe (22.627...) M1
Attempts sector — triangle = %x 12 x(7z + 1,231)—%><"4”>< \12% -4
(314.8....) — (22.627..) ddM1
or
Attempts circle-sector-triangle
7x12? —%x122 ><(7r—1.231)—%><"4"><\/122 —"4m
452.38... — 137.562.... -  22.627......
= awrt 292.2 (m?) Al
(C))
(¢) | Attempts s =760 with r=12 and 0 =7+1.2310r 1.231 M1
Attempts P=16++12% =4 +12(7+1.231) oe dM1
= awrt 79.8 (m) Al
3)
(9 marks)
AD =127 -4 =82
Alt(a) 12> +4% —(842)? (1 MI1AT*
co0s AOD =— = angle AOD =cos™ | — |=1.231
2x12x4 3

(@)
M1  Attempts cos AOD = % = angle AOD = ... viaa correct method.

Alternatively attempts to find AD using Pythagoras' theorem correctly and uses the appropriate sine or
tangent. They may attempt to use the cosine rule with all three side (see alt(a)).
Other candidates are finding angle OAD and using angles in a triangle to find angle AOD.

Do not award this mark for candidates who attempt to use 1.231 and compare with %

Al1*  Achieves angle 40D =1.231following a valid method and at least one step of working shown.

- 4
Minimum acceptable cos™ (Ej =1.231 or cos AOD = % = angle 40D =1.231

Only withhold this mark if
e awrt 1.231 radians is not achieved following a correct method. FYT sight of 1.23095... is likely
to imply both marks)
e they work in degrees but fail to achieve awrt 70.5° before proceeding to 1.231 radians
We are going to condone on this occasion any rounding that may be written as part of their
intermediate steps as long as they achieve awrt 1.231. Ignore any omission of brackets.

10
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< QUESTION

(b)
M1  Attempts %rza with 7=12 and an allowable . (0 =rx+1.2310r 1.231).

ZAOC = awrt 1.911 which may appear as (7 —1.231) or (27 — (7 +1.231)) (minor sector)
ZAOC = awrt 4.373 which may appear as (7 +1.231) or (27 — (7 —1.231)) (major sector)

The embedded values in an expression is sufficient for this mark. (awrt 315, awrt 88.6 or awrt 138 also
implies this mark. Condone candidates who round 1.231 or use eg awrt 4.4 or awrt 1.9 radians.

M1  Correct method to find area of triangle AOD. Eg %x "4"% 127 —"4"? ,%x "4"x12sin1.231, awrt 22.6 .

The angle may be in degrees (70.5....) and condone using awrt 1.2 radians.
Also allow an alternative method finding the area of the rectangle — area of trapezium. Allow errors in
their method to finding “4” but » must be 12.

ddM1 Full method to find the correct area %x 12% x (7 +1.231) —%x "4"x /122 ="4"* oe. The embedded

values in an expression is sufficient for this mark and the angle may be awrt 4.4. It is dependent on the
two previous method marks.

Alternatively they may find the area by

Area of circle — area of minor sector — area of triangle

Tx12? —%XIZZ ><(7r—1.231)—%><"4"><\/122 —"4m

Al awrt292.2 (m?)

(c)

M1  Attempts s =76 with r=12 and an allowable @. (6 =7x+1.2310r 1.231 as above in part (b)). The
embedded values in an expression is sufficient for this mark. (awrt 52.5 or awrt 14.8 or awrt 22.9 can
imply this mark. Condone candidates who round 1.231 or use eg awrt 4.4 or awrt 1.9 radians).

dM1  Full method to find the perimeter P =16++12°—"4" +12(z +1.231) oe . The embedded values in an
expression is sufficient for this mark and the angle may be awrt 4.4 or awrt 1.9.
Alternatively they may find the perimeter P via circumference —minor arc + 16+" 82"
P=16++127-"4" +247r—12(7z—1.231)

Al awrt 79.8 (m)

Length of
minor arc
AC=22.9

< B

A -~

AN
Area of minor \

\  sector AOC=138 \
\

-

7—1.231=1.910..

——

Length of
major arc

AC=52.5 T+1.231=437..

Area of major
sector AOC=315

11
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MARK SCHEME - IAL P1 (WMA11) - January 2020 - Q6 P1.5b Parallel & perpendicular lines
Question Scheme Marks
Number
3 2 2
5. (a) 20x° = 50x> ~30x = 0= 10x(2x* ~5x—3) =0
= 10x(2x+1)(x-3)=0 Ml
NP I Al Al
2
3
1
3 1
(b) Sets or implies (y+3)° =Oor—5 or 3 Bift
Full method to find y Ml
y=6 Alft,
y=-3,6 Al
C))
(7 marks)

(a) Note the question says using algebra so answers only scores 0 marks.

M1  For attempting to factorise. They may do this by cancelling/factorising out ...x to achieve an
expression of the form Dx(Ax” + Bx+C) where 4,B8,C #0 (but could be 1) and D =1,2,5 or 10

If they only have the resulting quadratic (2x+ 1)(x—3) they must state somewhere that x =0

(usually as one of their answers)

Equally they may proceed straight to a fully factorised form eg. x (2x + 1) (x - 3) (= O)

We will condone on this occasion x(x+%)(x—3)

Al Two of x =0, —%, 3 following M1 awarded .

Al Allof x=0, —%, 3 They do not have to be stated on one line together. Withhold if any additional

solutions.

(b)

1
Blft Sets ( y+ 3)2 = any of their solutions from (a) or this may be implied by later work on one of their

solutions from (a). Note (y+3) =0 = y =-3is insufficient for the B mark but is acceptable for the

final A mark (see below)

M1  Full method to find a value for y from a non-zero solution for x.

Scored for squaring and subtracting 3

Allow this to be scored for squaring and subtracting 3 from a negative value as well

Alft y=6. Follow through on their positive solution from part (a)

12
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< QUESTION

Al Both of y =-3,6 with no incorrect working seen. If the solution —171 is found it must be discounted
by the candidate (eg crossed out/rejected).

Beware that part (b) is hence so they must use their solutions from (a) and be careful regarding the —3
solution.

1
(y+3)?=0= y=-3 and (y+3)=0= y=-31s acceptable for the final A mark BUT

1
(y+3)?2=0=>y+3 =\/6:>y=—3 is an incorrect method so A0

Give benefit of the doubt where it is unclear but send to review if unsure.

13
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< QUESTION

Question Scheme Marks
Number
3
6.(a) | Attempts to find the gradient of 3x-4y+20=0=y= Zx +5 M1
Equation lg is y—0= "%"(x—s) =3x—4y-24=0 o¢ M1, Al
3
20
(b) P=[—?OJ,Q=(0,5) BI
20 220
Area PORS = PR)(OQ:[ég_l_vv?njxusuzT MI, Al
3
— 8
(c) OR = :>S=(—£+8,0—5j=(i,—5) MI, Al
-5 3 3
(2
(8 marks)
Alt(c) Solve their y = n3 x —6" with their "y = —é(x +2—0)"
4 8 3
3x—6=—§(x+2):>£x=E:>x=... M1
4 8 3 8 6
3
2

If you see any unusual approaches which may involve vectors and matrices then please send to review if you
are unsure how to mark.

(@)

M1  For an attempt to find the gradient of 3x -4y +20=0
Look for an attempt to rearrange 3x —4y+20 =0 and make y the subject.
Expect to see +4y = ... followed by y =... or equivalent if they do not achieve the correct value.

M1  For using the same gradient as their gradient of /, with R (8,0) to form a linear equation.
If they use y = mx+ ¢ they must proceed as far as ¢ =... starting from a correct equation with their
gradient of /, and the coordinates correctly substituted in.
Some candidates may set 3x—4y+ ¢ = 0and substitute (8,0) to find ¢ which is MIM1.

Al 3x—4y—24 =0 or any integer multiple. All terms must be on one side of an equation =0.

Correct equation implies full marks and it must be seen in (a) to score the A mark. (They may
make errors in the manipulation of /, which is condoned).

14




MARK SCHEME - IAL P1 (WMA11) - January 2020 - Q6 P1.5b Parallel & perpendicular lines < QUESTION

Mark parts (b) and (c) together.
(b)

20
Bl P= (—?, 0), 0= (0, 5) . This may be implied by subsequent calculations or seen on a diagram

20
M1 A full attempt to find the area of parallelogram PORS = PRxO0Q = (8 + "?"j x"5" using their P and

their Q and proceeding to find a value for the area. Condone attempts which appear to be calculating
parallelogram POSR.
8 0

0 5
Candidates may use the “Shoelace” algorithm i.e. 2 x% 20 0 =2 x%x (8 x5— —?x 5]

8 0
Candidates may attempt to find the area of the parallelogram using the determinant
20 20 5 20 220 220
eg —i+5j and 8i—5j Area =|det| 3 =|—x-5-8x5|=|-—|= Area=——
3 = = g _5 3 3 3

Al % oe (condone awrt 73.3)

20
(SC Sign slip on the coordinate Q to give P = (—?, 0), 0= (0, —5) = Area of parallelogram =

% scores 011)

44
Some candidates who do part ¢) and form parallelogram PQSR to find S = [?,SJ may then

attempt b) and proceed to the correct answer. This can still score M1 Al in (b)

(©

M1 A full attempt to find both the coordinates of S. Examples include:

o OP+0R or equivalent using a vector approach.
o An attempt to solve their y = % x—6 with their y = _g( x +?J

o An attempt to equate the length RS with PQ (or PS with RQ) to produce an equation that is
solved simultaneously with /> or with each other (see next page)
0 ys=-5 from rotational symmetry consideration and proceeds to finding x
o Itis also acceptable to score full marks following a sketch. Send to review if you find any
which you think are credit-worthy.
In all cases they should proceed to find the coordinates of S but condone arithmetical slips in their
working. If in doubt send to review.

4
Al (5,—5j. Allow alternatives eg x =..., y =... Condone (awrt 1.33,5)

44
SC: For those students who find S = ?,5 score SC 10

15
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< QUESTION

Additional guidance: some examples of methods for (¢) using the lengths between points

YA

(O’_S)_ _________ — (ﬁ,sj

S(x.)

1. Equating RS: (8,0) to (x,y) with PQ: (_TZO,OJ to (0,5) and solving simultaneously with />

Look for (x—8)*+y’ = % and 3x—-4y—24 =0proceeding to x = %, y=-5
. -20 . L .
2. Equating PS: = 0| to (x,y) with RQ: (8,0) to (0, 5) and solving simultaneously with />

Look for (x——?)2 +y° =89 and 3x—4y—24=0 proceedingto x=—, y=-5

[SSHIEN

3. Equating RS: (8,0) to (x,y) with PO: (—Tzo , oj to (0,5) and equating PS: (% oj to (x,y) with RO:

(8,0) to (0,5) and solving simultaneously

Look for (x—8)*+y* = % and (x——?)2 +y* =89 which proceeds to

9x* —144x+9y* —49 =0 and 9x +12Ox+9y2—401=O:>264x=352:>x=§, y=-5

16




< QUESTION

%1;?@2? Scheme Marks
2. 5 3 dy 4 2
y=3x"4+4x —x+5= i I5x" +12x" -1 M1 Al
15x* +12x2 =1=2=15x* +12x* =3=0 dM1
= 3(5x2 —1)(x2 +1)=0 o.e ddM1
> Xx= i% 0.€. Al

(&)

(5 marks)

M1  Attempts to differentiate with x” — x"~ for one correct power

Allow for x° > x* or ¥’ > x” or x—>1

d
Al (ay =) 15x* +12x* —1 which may be left unsimplified. Just look for a correct

expression
dy
i.e. no need to see —=...
dx
d
dM1  Sets their 9 2 and collects terms to one side to obtain a 3TQ in X

dx

Depends on first method mark.
ddM1 Correct attempt to solve 3TQ in x*. This may be by factorising, using the quadratic

formula, or completing the square (see general guidance). The attempt to factorise must
be consistent with their 3TQ.

The correct quadratic with the correct answers just written down scores MO
Must be solving for x> not x to obtain at least one value for x2.

Depends on both previous method marks.

1 . 5 3 .
Al Xx =+ — or exact equivalent such as ii, +,/— and isw once the correct answers
V5 5T
are seen.

Must see both values so x = L is AO.

5

Ignore any attempts to find the y coordinates.




< QUESTION

Question
Number Scheme Marks
3.4 3 3
® =>4=3x>4x" = x(4x-3)< 0= 0,5 Bl
X 4
3
O<x< 7 MI Al
3
(ii) y—0=3(x+5) Bl
E.g y<2x’ —50,y>3x+"15" Ml
E.g. y<2x2—50,y>3x+15,x<—5 Al
(&)
(6 marks)
(i)
3
B1 For the two critical values 0 and 7
Ml Chooses the inside region for their critical values
3
Al O<x< % Award for exact equivalents suchas x>0 and x < 7 or
x:x>0Nx< 3
’ 4

3 3
(Note they may deduce that x >0 as T > 4 then solve to find x < 7 which combined

. 3
glves0<x<z)

y
B1: Sketches BOTH graphs. May only see right had
branch of
p=4 hyperbola.
\ M1: Chooses the inside region between 0 and
. 3
5 their solution to < =4

0 3

Al: O<x<—

7

Special Case which is very common:

3
B1: States x < 7T only




< QUESTION

(i)
Bl Correct equation for / E.g. y—0=3(x+5). This may be implied by e.g. sight of y >
3x+150re.g.y=3x+tkand k=15

M1 Two of y < 2x° -50, y>3x+"15", x<a where -5, a, 6.5
Follow through their straight line provided it has a gradient of 3 with a numerical “15”.
Also allow two of y, 2x° =50, y..3x+15, x, a where -5, a, 6.5
Also allow 3x+15< y<2x’ =50 or 3x+15, y, 2x° —50 as 2 inequalities.

Do not allow inequalities in terms of R e.g. R < 2x° —50, R > 3x+15. This scores
MO.
Al Fully defines region. E.g. y < 2x° =50, y>3x+15,x<a where -5, a, 6.5

Also allow y, 2x*—50,y..3x+15,x, a where =5, a, 6.5

If set notation is used, then they must use “N” between any of their inequalities rather

than “U”.

Condone attempts as long as the intention is clear.

E.g.

{x,ye[l :y<2x2—SOmy>3x+15mx<a},{x,yeD 1y <2x? —50,y>3x+15,x<a}

are acceptable.

Note regarding consistency for the A1l if —5 is used:

y<2x* =50, y>3x+15 must go withx <—5
v, 2x° =50, y..3x+15 must go withx , -5

If —5<a, 6.5isusedthen x<a or x, a isacceptable.




< QUESTION

%ﬁ;ﬁg? Scheme Marks
4.(a)(i) (90,-1) Bl Bl
(ii) 225 Bl
(€)]
(b) Oneof —1<p<0, p=1 Ml
Both —1< p<0, p=1 Al
()
(5 marks)
(a) (1)
B1 One coordinate correct in the correct position. E.g (1 80,—1)

180
Award for x =90 or y =—1. Condone x =90°and condone for —— for 90

2
Bl Fully correct (90, —1) with or without brackets.

180
Award for x=90 and y =—1. Condone x =90° and condone for Tfor 90

s
Special Case: If they give (—1, 90) or (—1 j rather than (90,—1) allow B1B0

2
bute.g. (—1, 180) scores BOBO (2 errors)

Special case: If the 90 and —1 are clearly indicated on the axes for Q on the sketch,
score B1BO

(a)(ii)

Bl 225 Condone 225°. Also allow (225, 0) or (225°, 0) or 225 or 225° marked at R on the
diagram but if there is any ambiguity, the body of the script takes precedence.

For candidates who use radians in part (a), penalise this once on the first occurrence so
e.g.
LT Loom
(a)(i) 5,—1 (a)(ii) — seores B1B0 B1

(@)(@) (—1, g} (a)(ii) %t scores BOBO B1 (2 errors)

(b)

M1 One of the "correct" pair, but ft on “~1” from (a).
For example if they believe that (a)(i) is (1 80, —2) M1 can be awarded for either
—2<p<0or p=2
Condone the use of y rather than p for this method mark e.g. condone —1< y <0 or
y=1

Al Fully correct in terms of p

A significant number of candidates are writing their answers within the question so be
sure to check answers appearing there.




< QUESTION

%I;i;t}iz? Scheme Marks
S(@) 3y—2x=30:>m=§ B1
y=—%(x—24), y=—%x+36, 2y 43x=72, xy_—‘z(iﬁ—% MI Alft
Full method to find one co-ordinate of P E.g. Solves %x +10= —%(x - 24) M1
Coordinates of P (12, 1 8) Al
3
(b) y=0, 3y-2x=30=x=.. ?]’;11 on EPEN)
Area BPA = %x(24+"15")x"18"=351 dM1 Al cso
(€)]
(8 marks)
(a)
Bl Gradient of /, = g seen or implied

3
M1 Full method for equation of /. This involves an equation using the point (24, 0)

‘ . . . . .2
with a gradient using the negative reciprocal of their 3 If they use y = mx + ¢ then
must reach as farasc = ...

3
Alft  Correct equation of normal in any forme.g. y = ) (x—24) but condone poor

3
notation here and allow e.g. [, = 3 (x—24) provided this is used appropriately to

solve simultaneously. Follow through their negative reciprocal gradient.
M1 Full method to find one coordinate of P

Note that we allow a calculator to be used here e.g.
3y—2x=30, 2y+3x=72=x=...0r y=...

Al Coordinates of P (12, 18) orx=12,y=18
Alt (a)

Note that the first three marks can be scored via

Bl Attempts [ via 2y +3x=c

Ml Full method for equation of /,. This involves an equation using the point (24, 0) and
2y+3x=c
Al 2y+3x=72




< QUESTION

(b)
M1(B1 on EPEN): Uses y = 0 in /; in an attempt to find the x coordinate of B.
Checking any working for this mark but it may be implied by x = +15

dM1  Correct attempt at area BPA using their —15 and 18. This requires

1 " n n n T
zx (24 +"15 )x 18" or equivalent

correct work with their values e.g. %><\/(24—12)2 +18° ><\/(12+15)2 +18°

Or e.g. “shoelace method”

11-15 24 12 -15

1 = 210+24x18+0-0-0+15x1]
0 0 18 0] 2

2

Depends on the first mark and depends on their B being a point on the x-axis.

The working for the area takes precedence over any diagrams they have drawn so if the
working is correct but e.g. their diagram has points in the wrong positions, award the
marks.

There may be other methods e.g. Hero’s formula or use of trigonometry — if you are
unsure if such attempts deserve credit , use review.

Al 351 cso

Common errors seen in marking:

3 2 36 184 20
3y—2x=30:ll.m—i—)lz.y——g(x—24)—>P(§,Fj, B(—T, Oj

2 3 276 =54
3y—2x=30: l] :m:—g—)lz:yZE(X—Z“-)—)P[F,F), B(IS, O)

With a correct triangle area method such attempts will often score (a) BOM1A1ftM1A0 (b)
MIM1A0

Triangle for reference:

(12, 18)

W13




MARK SCHEME - IAL P1 (WMA11) - June 2024 - Q9 P1.5¢c Lengths, midpoints & areas < QUESTION

Question Scheme Marks
9(a) o 12 (_5} M1
15-41 11
5 5
—-2=—(x-4) or y-7=—(x-15
y-2=7(x-4) or y-7=-(x-15) o
5 5 ( 2]
ofr y=—X+C=>2=—x4+c=>cC=...| —
11 11 11
5x-11y+2=0 Al
3)
(a) ALT X C 2=4m+c M1
= =
y 7=15m+c
2=4m+c . (5} . (2) M1
=>m=.—| c=.|—
7=15m+c 11 11
5x-11y+2=0 Al
(b) (15-x)° +(7-2)" =(545)
ore.g. B
J(@5-x) +(7-2) =55 w T M1
ore.g. ¢ b ¢
(5v5) =5%+CD? ce
Way 1: (15-x)’ +25=125= (15-X)’ =100 = X =...
or e.g. M1
Way 2: 125=25+CD* = CD?*=100=CD=10=> X =...
(5 2) or (25,2) Al
(5,2) and (25, 2) Al
4)
© Area = %("5"—4)><5 M1
5
=2 Al
2
)
Total 9
Notes:
(a)

M1: Correct method for the gradient

M1: For a correct straight line method using their gradient and point A or point B with x and y correctly placed.
Alternatively uses y = mx + c and reachesc = ...
Note that 1 =2 = X=4

7-2 15-4

Al: Correct equation in the required form including the “= 0”. Allow any integer multiple of this equation.

ALT

M1: Substitutes x =4,y = 2 and x = 15, y = 7 into the general equation y = mx + ¢ to obtain 2 equations
inmand c.

M1: Solves 2 equations of the form o =mg+c to find values for m and c.

Al: Correct equation in the required form including the “= 0”. Allow any integer multiple of this equation.

scores both M marks.

X2
RA
108
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- —— e ————

(b)
M1: Correct application of Pythagoras for triangle BCD (see diagram above)

2
The statements shown are sufficient for this mark but condone missing brackets e.g. 55" for (5\/5) as

long as the intention is clear.
M1: A complete, correct and full method to obtain at least one x coordinate for C.

2
For Way 1 this mark is for processing an equation of the form: (15— x)2 +a’ = (5J§) where

0 < a® <125 to obtain at least one value for x.
2
For Way 2 this mark is for processing an equation of the form: (5J§) =CD’ + o’ where 0 <a® <125

to obtain at least one value for CD and then attempts at least one value of x either 15 - CD or 15 + CD.
Condone the use of x (or any other letter) for CD.

The work for this mark must be correct so e.g. \/(15— x)"+(7-2)" =55 = (15-x)+(7-2) =55

ore.g. (5J§)2 =CD?+qa? =55 =CD+a scores MO. If a 3TQ is being solved, the usual rules apply.

Al: At least one correct position for C.

May be seen as a coordinate pair with or without brackets or ase.g. x =5, y=2
Al: Both correct pairs of coordinates.

May be seen as coordinate pairs with or without brackets or ase.g. x=5, y=2

Note that some candidates think the equation for I, is y = 4 rather thany = 2
This scores a maximum of 1 mark in part (b) and will look like this:

(15-x)’ +(7-4) =(5v5) = (15-x)’ +(7-4)° =125-9=116
(15— x) =+2v29 = x =15+ 2429

or
(5@)2 ~ 3 4+CD? = CD? =116 = CD = 24/29
= x=15+229

This scores MOM1AOAO

(©)
M1: Applies a correct triangle area for one of their points of the form (k, 2), k # 15. May be implied.

This mark is for e.g. %(k —4)x5 where k is one of their calculated x coordinates from part (b)

or for %(111 CD)xS where CD is their calculated value from part (b)

114 15 "5" 4
May see shoelace method: —
22 7 2 2
Allow other correct methods for the area e.g. using trigonometry.
Their C must be of the form (k, 2) and a correct formula used or implied.
Al: Correct minimum area. Must be 2.5 not awrt 2.5 (e.g. if they use trigonometry and get an inexact answer)

:%‘4><7+15><2+"5"><2—2><4—7><"5"—2><15‘

N
RA
109



< QUESTION

Question Scheme Marks
6(a)
Eo m 2-11 m 11-2
g m= or m=—-—
&g 48 Ml
m=—é Al
4
2
b 13
( ) Mis (2, ?j B1
" 3"
my, =—1-+ 2 Ml
"13"_"4" n \l
R Mi
8x—6y+23=0 Al
“
(¢) _ 2 2, _ 2 2,
AB—\/(—4—8) +(11—2) (—15) or ABQ—(—4—8) +(11—2) (—225) M1 —
1 75 )
—xMCxAB=375=MC=— (:5) or MC* =25
2 15 Ml —
m, =%,MC=5: Cis("Z"—3, % —4) or ("2"+3, % +4J dMm1
(=1, 2.5) or (5, 10.5) or x=—1,x=5 or y=25,y=10.5 Al
(-1, 2.5) and (5, 10.5) Al
(6)
(11 marks)

Notes
(a)

M1 Correct gradient method. Method must be correct for both the numerator and denominator.
Could also be solved by setting up two simultaneous equations and solving correctly.
iell=—4m+c 2=8m+c =9=-12m=m=... M])

Al Correct fraction or decimal (allow _73 or i4 or —0.75). If they find the equation of the line then

they must identify —% as the gradient.
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(b)
B1

M1

M1
Al
(©
M1

M1

dM1

Al

Al

. o —4+8 11+2 ) )
Correct midpoint. Allow unsimplified e.g. > ) Coordinates can be just stated,

seen in their working or they may appear on the diagram. Condone lack of brackets.

Applies the perpendicular gradient rule to their gradient from part (a)

Correct straight line method using their midpoint and a “changed” gradient. If using y = mx + ¢,
must reach as farasc = ....

Allow any integer multiple

Correct application of Pythagoras using the points 4 and B (or 1 4B using M)

Uses their AB and 37.5 correctly to find MC or MC? . This may be implied by their working to
find eg AM or BM

Correct strategy to find both x coordinates, or both y coordinates or a coordinate pair for the
possible point C. To score this mark, look for sight of a linear or quadratic equation in one
variable that would find either an x or a y coordinate for one of the possible pairs of coordinates
for C. Condone slips in their rearrangements and they do not need to reach a value for either x or
y for this mark.
Usually look for:

e Recognising that a distance of “5” for MC means by Pythagoras that x ="2"+3 or

y:"g"t4. Alternatively, Cis("Z"—3, % —4) or ("2"+3, g +4)

(If MC is not 5 look for application of Pythagoras.)

e Forming an equation of a circle with radius “5” from a point C and solving
simultaneously with their / eg

(x="2")’ +(y—"%")2 ="25" and "8x—6y+23=0"= (x-2)* +(§x+2—63—%)2 =25 oe
(they may form an equation in y).
e Shoelace method:

4 11

45423
;”2 ° = 1 (~4(Ex+2) + 2x+88) — (11x+8(4x+2) ~8)) =37.5
4 11

It is dependent on both of the previous method marks. There may be other credit worthy
methods so if unsure then send to review.

(-1, 2.5) or (5, 10.5) (does not have to be written as coordinates)
or x=—1,x=5 or y=2.5, y=10.5

(-1, 2.5) and (5, 10.5). Condone lack of brackets.
They may state the values for x and y but the coordinates must be paired correctly.

RA
111

< QUESTION
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