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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the specific content of the
mark scheme or generic level descriptors for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:

Marks must be awarded in line with:

o the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:
Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:

Marks must be awarded positively:

o marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond the scope of the
syllabus and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the question as
indicated by the mark scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:
Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:
Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may be limited
according to the quality of the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or grade descriptors in
mind.
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Mathematics Specific Marking Principles

1 Unless a particular method has been specified in the question, full marks may be awarded for any correct method. However, if a calculation is required
then no marks will be awarded for a scale drawing.

2 Unless specified in the question, non-integer answers may be given as fractions, decimals or in standard form. Ignore superfluous zeros, provided that the
degree of accuracy is not affected.

3 Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being used as decimal points.
4 Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working following a correct form of answer is ignored (isw).

5  Where a candidate has misread a number or sign in the question and used that value consistently throughout, provided that number does not alter the
difficulty or the method required, award all marks earned and deduct just 1 A or B mark for the misread.

6 Recovery within working is allowed, e.g. a notation error in the working where the following line of working makes the candidate’s intent clear.
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Mark Scheme Notes

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes may include marks awarded for specific reasons
outside the scope of these notes.

Types of mark

M

B

DM or DB

FT

Method mark, awarded for a valid method applied to the problem. Method marks are not lost for numerical errors, algebraic slips or errors in units.
However, it is not usually sufficient for a candidate just to indicate an intention of using some method or just to quote a formula; the formula or idea
must be applied to the specific problem in hand, e.g. by substituting the relevant quantities into the formula. Correct application of a formula
without the formula being quoted obviously earns the M mark and in some cases an M mark can be implied from a correct answer.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. Accuracy marks cannot be given unless the associated method
mark is earned (or implied).

Mark for a correct result or statement independent of method marks.

When a part of a question has two or more ‘method’ steps, the M marks are generally independent unless the scheme specifically says otherwise;
and similarly, when there are several B marks allocated. The notation DM or DB is used to indicate that a particular M or B mark is dependent on
an earlier M or B (asterisked) mark in the scheme. When two or more steps are run together by the candidate, the earlier marks are implied and full
credit is given.

Implies that the A or B mark indicated is allowed for work correctly following on from previously incorrect results. Otherwise, A or B marks are
given for correct work only.

e A or B marks are given for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT above).
e  For a numerical answer, allow the A or B mark if the answer is correct to 3 significant figures or would be correct to 3 significant figures if rounded (1
decimal place for angles in degrees).
The total number of marks available for each question is shown at the bottom of the Marks column.
e Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.
Square brackets [ ] around text or numbers show extra information not needed for the mark to be awarded.
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Abbreviations
AEF/OE Any Equivalent Form (of answer is equally acceptable) / Or Equivalent
AG Answer Given on the question paper (so extra checking is needed to ensure that the detailed working leading to the result is valid)
CAO Correct Answer Only (emphasising that no ‘follow through’ from a previous error is allowed)

CwoO Correct Working Only

ISW Ignore Subsequent Working
SOl Seen Or Implied
SC Special Case (detailing the mark to be given for a specific wrong solution, or a case where some standard marking practice is to be varied in the

light of a particular circumstance)
WWW  Without Wrong Working

AWRT  Answer Which Rounds To
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Question Answer Marks Guidance
1(a) 1+18x +135x2 B2, 1,0 | Accept 1, 18x, 135x? listed horizontally or vertically
or 1x° +18x +135x°.
2
1(b) Coefficient of x? is 135—7x18+1=10 M1 Al | 3 products, allow 10x>.
If full expansion given, like terms must be collected
for M1.
2
Question Answer Marks Guidance
2 ox? +3x—c = 2cx+3 leading to o2 +(3—20)x—(c+3) [: O] M1 | Forming a 3-term quadratic, all terms on one side.
b2 _4ac :(3_20)2 —|—4C(C+3) M1 | 2nd M1 for b? —4ac correct for their a, b, c
i.€. No sign errors.
=8c?+9 Al
> O [for all values of c] leading to B [Intersects for all values of c] Al | WWW
4

© UCLES 2023 Page 6 of 21



9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2023
PUBLISHED
Question Answer Marks Guidance
3
dav: 3 Bl | SOI
dx
dv. [:d_vxﬁ} _ 3x202x0.01 M1 | Correct use of chain rule with x = 20 substituted into
dt dx dt av.
dx
12 Al
3
Question Answer Marks Guidance
4(a) {—(x _3)2} (-1} B1 Bl | OE. Must be a quadratic e.g. 3x — 1 BO BO.
SC B1 for correct use of generalised function notation.
2
4(b) {—(x _ 3)2} {+1) B1 B1 | OE. Must be a quadratic.
SC B1 for correct use of generalised function notation.
2
4(c) {0} B2, 1,0 | FT from (a) and (b) if a translation parallel to the y
{Translation} 5 axis.
{ } B2 for fully correct, B1 with two elements correct. {}
indicates different elements.
2
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Question Answer Marks Guidance
5(a) 4sin®X +5C0S X+ 2 [: 0] *M1 | Multiply by siqx (or writing as a single fraction) and
using tanx _sinx .
COS X
4(1—coszx) +5c0sx+2 [=0] DM1 | Correctly obtaining a quadratic in cosx (allow sign
errors).
4c0s’x —5c0sx—6=0 Al | Condone missing x.
Must be = 0 unless 0 appears on RHS earlier.
3
5(b) (4cosx +3)(cosx —2) [: 0] M1 | Or use of formula or completing square.
138.6°, 221.4° A1B1FT | FT on 360° — 1st solution from quadratic in COSX.
Use of radians (2.42) A0 but allow B1 FT for 2x: 1st
solution if use of radians is clear.
SC If MO scored SC B1 B1 for correct final answer(s).
If extra incorrect solutions in the range 0 — 360° are
given award Al BO.
3
Question Answer Marks Guidance
6(a Bl
(@) k=g AIIowACBzz—n.
3 3
1
6(b) Perimeter of shaded area = 27r Bl
1
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Question Answer Marks Guidance
6() Major sector OAB = 1 r? x An M1 Expect %nrz . Finds area of any relevant sector or
2 3 triangle. Can be embedded in segment formula.
*
One or both segments =[2] (l 2 T_12 sinfj M1
2 3 3
= [2] rZE—rzﬁ Al
6 4
2 DM1
Shaded area = 2 zr? —2| Lar2 T 3
3 6 4
_ o’ 3 Al
-3 2
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Question Answer Marks Guidance
6(c) Alternative method for Question 6(c)
*M1
Sector CAOB = [2]><%r2their%n Expect [2] x %nr2 :
Can be embedded in segment formula.
One or both segments :[z]x[l r2 XE_lr2sin£j *M1
2 3 2 3
Al
=[2] 223
6 4
DM1
Shaded area = zr? — 17tr2 w22y ﬁ
" 3 6 4
_nr’ A3 Al
3 2
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Question Answer Marks Guidance
6(c) Alternative method for Question 6(c)
Area of thombus AOBC =[2] x% r sing M1 Expect [2] x \{f_’ :
Can be embedded in segment formula.
One or both segments =[2]><[1 rexE_Ly sinfj M1
2 2 3
Al
- [2](r2 Zor? ﬁ}
6 4
DM1
Shaded area = nr? — ﬁrz 4| 2T _y2 N3
2 6 4
w3 Al
-3 2
5
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Question Answer Marks Guidance
/ a(l+r)=15 Bl a(1-r?)
Accept 1 =15 for first B1.
-r
_a _1» B1
l-r 7
M1 | Eliminate a.
%(H)(u r)=15
2105 M1
125
. Al
24 leading to r __2 Condone 2 or+ 2.
25 5 5 5
Al |1 2nd :
a1 7T o gnore 2nd answer
7 5
Al | CAO
3rd term =25><% =4
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Question Answer Marks Guidance
7 Alternative method for Question 7
a(l+r)=15 Bl
a1 B1
1-r 7
7(15-151) = (125 — 1251)(1 - 1?) M1
125r° — 125r> - 20r +20 =0 M1
- -2 1, 2 | Al | Condone extra ‘answer’ of r = 1.
5 5

a=25 Al | Ignore 2nd answer.
3rd term = 4 Al | CAO
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Question Answer Marks Guidance
7 Alternative method for Question 7
a(l+r)=15 Bl
_a _1» B1
1-r 7
a _125 M1 | Eliminate r.
Sl
a
7a%— 250a + 1875 [= 0] M1
a=25, [?} Al Condone extra ‘answer’ of I = [?] .
. ) Al | Ignore 2nd answer.
5
Al | CA
3rd term :25><i:4 CAO
25
7
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Question

Answer

Marks

Guidance

8(a)

u=2x—3 leading to 2u* —u? +1 leading to 2u* —u? —l[: O]

Bl

(2u2 +1)(u2 —1)[= 0]

M1

Factors or formula or completing square must be
shown.

u==1 leading to 2x—3=+1 leadingtox =1 or 2

Al

(1,2),(22)

Al

Special case: If B1 MO scored then SC B2 can be
awarded for correct coordinates or SC B1 for correct x
values only.

Special case

22x-3)*=(2x-3)*+1

32x* — 192x° +428x* —420x + 152 =0

x =1, 2 finding both from a correct quartic SC B1
(1,2),(2,2) SCDB1

Special case: Trial and improvement without quartic.
Both x values correct B1, both coordinates correct B2.
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Question Answer Marks Guidance
8(b) (2x B 3)3 2(2x B 3)5 B1 Bl | Integrate the 2 functions.
B
3x2 5x2
1 1 1 1 M1 | Apply their limits 1 — 2 (must be shown) to an
—+2 || —Z+l|—9=—|—= integral.
6 6 5 | 5 J
Some evidence of substitution. Minimum
13 5 11 :
— ——) —(=+>) or equivalent.
( 5 6) (2 5) q
Allow 1 sign error for 1st M1.
4 2 M1 | Subtract (at some point) the 2 areas.
3 5 Must subtract areas and not just integrals.
14 Al | Special case: If MO for substitution of limits can
15 award SC B1 for correct answer.

Condone —% if corrected.

If subtraction is the wrong way round award B1 B1
M1 M1 AO.

Jyz dx or [xdy scores 0 /5.
nfy dx used. Award B1 B1 M1 M1 AO.
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Question Answer Marks Guidance
8(b) Alternative method for Question 8(b)
u=2x-3 B2,1,0
I(u2 +1—2u4)du
111
Gl -]
2)\ (3 5
1((1 2 -1 2 M1 | Applies limits -1 — 1.
S (_H__j_(__H_)
2\ 3 5 3 5
M1 | Subtract (at some point) the 2 areas.

1(& . Ej Al
2\15 15
14
15

5

Question Answer Marks Guidance
9(a) (2X—3)2+4 B1B1 | Ora=-3,b=4.
2
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Question Answer Marks Guidance
9(b) their(2x—3)2 +4<8 OR 42 ~12x+13<]8 *M1 | Linking quadratic with 8.
(2x—3)2 <4 leading to —2<2X—3<2 DM1 | Simplify to 3-term quadratic and solve. Condone no
method shown.
OR 4x2 —12x+5<0 leading to (2X~1)(2x-5)<0
%< X< 2% leading to [LEAST] p = ; [GREATEST] g = 2; Al
3
9(c) | gf(x) =12x2 —36x+40 Bl oF gf(x) =3(2X—3)2 +13.
1
9(d) y:(2x—3)2 +4 leading to (2X—3)2 =y —4 leading to M1
2x—3=[%]\ly—4
2x=3[£]\/y—4 leading to x:g[i] y2_4 M1
[x — Al
hi(x)=2-MX=4
2 2
3
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Question Answer Marks Guidance
10(a Bl
@ | d_ 3x° [+c]
dx
2 c= M1 . . .
8x27+c=0 Substitute x = 2 and j—yzo into an integral (c must be
X
present).
Al
dy _ 3x? —12
dx
3
10(b) y= % _12x [+k] B1 FT | FT on their non-zero c (dependent on ¢ being found at
some stage).
-10=2°-12x2+k M1 | Substitute x =2,y =-10 (k present).
y=x"-12x+6 Al v = =x3 —12x+k i
ust be y = (unless Y =X X+K stated earlier).
3
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10 2_12= i =— M1 )
© 3x* ~12=0 [leading to X=-2] Set their two term g—y =0. Expect x=-2.
X
Ignore x = 2 given in addition.
y :(—2)3 —12x(-2)+6 =22 leading to (-2, 22) Al
d?y : Al . dy . .
When x=-2, vl <0 (or—12) hence Maximum Can be from correct conclusion from d_ sign diagram
X X
o dy
if p” calculated correctly.
X
Do not allow concave downward for final A1.
Can be awarded if the only error is incorrect or missing
y-coordinate.
3
10(d M1 . )
@ At x=0, d_y =-12,y=6 Both required. FT on their d_y and y.
dx dx
y—6=-12x Al | OE
2
Question Answer Marks Guidance
11(a) Gradient of AB =1 B1 | SOI
Centre of circle = (4, 1) B1 | SOI
Equation of AB is Y +1= —1(X _ 4) leading to y = —x+3 B1 FT | FT their centre with gradient —1.
3
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11(b) (x—4)2 +(—x+3+1)2 — 40 *ML1 | Substitute their AB into circle equation.
2(x—4)2 —40 OR[2] (Xz —8x—4) leading to DM1 | Forming and solving 3-term quadratic.
8+/64+16 Or16 ++/256 + 64
2 4
X:4[i]@ Al | OE. No fractions.
(4—\/20,—1+\/E) Al | OE
Special case: If M1 MO scored then SCB2 can be
awarded for correct coordinates or SCBL1 for correct x
values only. Ignore other coordinate
4
11(c) y—their(—1+\/ﬁ)zl{x—their(4—\/ﬁ)} M1 | OE
y=x—5+2\/% or y:x—5+\/% or y:x—5+4\/§ Al
2
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the
specific content of the mark scheme or generic level descriptors for a question. Each question paper and mark scheme will also comply with these
marking principles.

GENERIC MARKING PRINCIPLE 1:

Marks must be awarded in line with:

e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:
Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:

Marks must be awarded positively:

¢ marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond
the scope of the syllabus and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the
guestion as indicated by the mark scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:
Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level
descriptors.

GENERIC MARKING PRINCIPLE 5:
Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may
be limited according to the quality of the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or
grade descriptors in mind.
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Mathematics Specific Marking Principles

1 Unless a particular method has been specified in the question, full marks may be awarded for any correct method. However, if a calculation is required
then no marks will be awarded for a scale drawing.

2 Unless specified in the question, non-integer answers may be given as fractions, decimals or in standard form. Ignore superfluous zeros, provided that the
degree of accuracy is not affected.

3 Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being used as decimal points.
4 Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working following a correct form of answer is ignored (isw).

5  Where a candidate has misread a number or sign in the question and used that value consistently throughout, provided that number does not alter the
difficulty or the method required, award all marks earned and deduct just 1 A or B mark for the misread.

6 Recovery within working is allowed, e.g. a notation error in the working where the following line of working makes the candidate’s intent clear.
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Mark Scheme Notes

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes may include marks awarded for specific reasons
outside the scope of these notes.

Types of mark

M

B

DM or DB

FT

Method mark, awarded for a valid method applied to the problem. Method marks are not lost for numerical errors, algebraic slips or errors in units.
However, it is not usually sufficient for a candidate just to indicate an intention of using some method or just to quote a formula; the formula or idea
must be applied to the specific problem in hand, e.g. by substituting the relevant quantities into the formula. Correct application of a formula
without the formula being quoted obviously earns the M mark and in some cases an M mark can be implied from a correct answer.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. Accuracy marks cannot be given unless the associated method
mark is earned (or implied).

Mark for a correct result or statement independent of method marks.

When a part of a question has two or more ‘method’ steps, the M marks are generally independent unless the scheme specifically says otherwise;
and similarly, when there are several B marks allocated. The notation DM or DB is used to indicate that a particular M or B mark is dependent on
an earlier M or B (asterisked) mark in the scheme. When two or more steps are run together by the candidate, the earlier marks are implied and full
credit is given.

Implies that the A or B mark indicated is allowed for work correctly following on from previously incorrect results. Otherwise, A or B marks are
given for correct work only.

e A or B marks are given for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT above).
e  For a numerical answer, allow the A or B mark if the answer is correct to 3 significant figures or would be correct to 3 significant figures if rounded (1
decimal place for angles in degrees).
The total number of marks available for each question is shown at the bottom of the Marks column.
e Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.
Square brackets [ ] around text or numbers show extra information not needed for the mark to be awarded.
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Abbreviations
AEF/OE Any Equivalent Form (of answer is equally acceptable) / Or Equivalent
AG Answer Given on the question paper (so extra checking is needed to ensure that the detailed working leading to the result is valid)
CAO Correct Answer Only (emphasising that no ‘follow through’ from a previous error is allowed)

CwoO Correct Working Only

ISW Ignore Subsequent Working
SOl Seen Or Implied
SC Special Case (detailing the mark to be given for a specific wrong solution, or a case where some standard marking practice is to be varied in the

light of a particular circumstance)
WWW  Without Wrong Working

AWRT  Answer Which Rounds To
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Question Answer Marks Guidance
1 [Coefficient of x? from (3+ 2ax)5 =] 10x9x8a° [: 720&3] B1 | May be seen in an expansion or with x3.
[Coefficient of x2 from (2+ ax)6=] 15x16 % a2 [: 24Oa2] B1 | May be seen in an expansion or with x2.
their(10><9><8a3)=6><their(15><16xa2) M1 |OE _ o _ o
Equating their coefficient of x3and 6 x their coefficient of x2.
[= 720a° <1440 |
a=2 Al | Condone extra solution a = 0.
4
Question Answer Marks Guidance
2 M1 | OE
[tan~* 4x =](their - Z) +Z [tan‘l 4x=+7 +1.047 oro} NG
6) 6 3 Evaluating [—c0517j in rad and adding or subtracting % .
Allow working with both angles in degrees.
Al
[4x=—\/§, x:}—? Note: answer of —0.430r§ implies M1
2
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Question Answer Marks Guidance
3(a) M1 | Tangent gradient must come from x = 2 substituted into the
- - iven expression.
[Gradient of normal =] 111 1—11 __2 g g
Their— | = 11
2 L2
- Al | OE
y_8 = —3 or 11y+2x=92 or vy :—2+%
x—=2 11 11 11
2
3(b) 1, 72 NV B1, B1 | One mark for each correct unsimplified { }.
[y=]Sx*+2p+—5+-3; [+¢] | =——=+cC
2 X 4 X
1 24 M1 | Substitution of x = 2, y = 8 into their integrated expression,
8= 4 x4 - 8 +C defined by at least one correct power. Two terms and + ¢
needed.
1 , 24 Al | Both coefficients must be simplified but allow x=. Condone
y=|—-or 025 |x"——+10 - . . e
4 X3 ¢ =10 as line as long as either y or f(x) = is seen elsewhere.
4
Question Answer Marks Guidance
4(a) . 60 B1 | Finding one correct arc length — may be implied by correct
[Arc length= | 2x§0r%x 2mx2 final answer.
[Perimeter =] 2 or 6.28 Bl | AWRT
2
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Question Answer Marks Guidance
4(b 1 B1 | SOI AWRT
(®) [Area of one sector =] “x2?x L 0r6—><1r><22 =—or2.09
2 3 360
) 1 ., . (=n ) Bl | AWRT
[Area of triangle :]EX 2° xsin r or other valid method Allow use of 60°
[=\Bor1.73]
M1 | OE
[Area of coin =3 segments + triangle =] 3(E - \/§j ++/3 [=2.82] o
3 Or 3 sectors — 2 triangles (Sx?—zx\@jor
21 21
Sector + 2 segments 3 +2 3 -3
2n-23 or 2(n-3) Al | Must be one of these simplified versions but equivalent
decimal answers can score B1B1M1
4
Question Answer Marks Guidance
5(a) cos® 2-siné . 5 b ) . ) *M1 | OE. Forming a correct equation in ¢ only using the terms of
Sing . cosd leading to cos® §[sin 6] =sin6(2—sin O)[sin 6] the GP and an attempt to clear fractions.
DM1 2 in20 =
cos? 0+sin? 0 = 2sin @ leading to sin :[1} Correct use of cos’ ¢ +sin® @=1 and attempt to solve for
2 sind.
T Al | AWRT
[60=]— or0.524 5
6 A0 for §=30°. Condone inclusion of ry and/or
3
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5(b) B1 | OE SOI

Trigonometric values need to have been evaluated but allow
decimal equivalents (0.5 and 1.73 AWRT)

. 10 M1 | Use of a correct formula for Sio, with their value of 6.

- 1—(the|r«/§) _

S,, =sin| their= || ——2— Their \/5 needs to come from
10 6 . x/_
1—(the|r 3) cos(their®) or 2 —sin(theirg)
sin(theird) ~  cos(theird)
Al | -

[Sio =]£ 121 or 165 AWRT scores BIM1AO.

J3-1 1-3

3
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6(a M1
@ di( 2 —8x +5) =0 [2x-8=0] Correct differentiation of x? and equating their j—y to 0.
X X
Alternative method 1 for first mark of Question 6(a)
2 M1 2
y=(x-4)"-11 Attempt to complete the square as faras y=(x—4)" £k .
Alternative method 2 for first mark of Question 6(a)
b 48 M1
X=—=—
2a 2
Xx=4,y=-11 Al 64—
Y Answers from X=W leading to x =4++/11
scores MOAO
2
6(b) x = (their xvalue from a)+4  [=8] B1 FT | Can be from finding the equation of the transformed curve,
differentiating and putting g—y =0.
X
y ={(their y value from a)><2} +1[-21] B1 FT | Can be from putting x = 8 in the equation of the transformed
curve.
2

If BOBO scored, SC B1 for sight of (4,-22).
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Question Answer Marks Guidance
6(c) 2(x2 —8x+5) or 2{(x—4)2 _13 B1 | Can be implied if both transformations done together:
2((x—4)" ~8(x—4)+5)+1 OE.
((x —4Y —8(x—4)+ 5) +1 or{(x —4-ay —theirll} +1 M1 | For the x translation, each x becomes (x —4).
M1 | For the y translation of +1.
y =2x*-32x+107 or a=2b=-32,c=107 Al | Evidence to support their answer may be in (b) but answer
must be seen in (c).
4
Question Answer Marks Guidance
1@ | (2x-1)(4x* +2x—1) =8x° + 4x2 — 2x —4x? —2x+1 =8X° —4x+1 Bl | AG _
Six correct terms leading to the correct answer.
1
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7(b in2 *M1 i
(b) w 41 % 0 cos?0 For use of tan@ = ﬂz in the numerator and denominator.
Starting with the LHS £ 0 == . cos
sin 9_1 sin“ @ —cos” @
cos® 0
1 DM1

need to see clear evidence of this step

" 1-cos? 0 —cos’ @

For use of sin? @+ cos? @ =1 twice, in a correct expression,
resulting in an expression in cos? 6.

B 1
1-2cos? @

Al

AG

Alternative method 1 for Question 7(b)

Starting with the RHS

sin? 0 + cos’ _sin” @+ cos’0
sin2@+cos?@—2cos’ @ | sin®@—cos’ O

*M1

For use of sin® @&+ cos? @ =1 twice.

.2
sin“ @
5 +1
_cos“ 4
sin’ @
cos? @

need to see clear evidence of this step

DM1

Dividing throughout by cos? 8.

_tan®0+1
tan’ 0 -1

Al

AG
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7(b) Alternative method 2 for Question 7(b)
N 2 *M1 | For use of 1+ tan? @ =sec? & twice.
Starting with the LHS SEZC—H ) an Sec I
sec” -2
DM1 inlvi 2 i
Clear statement = 1 ' AG For multiplying throughout by cos” @ to give the RHS.
1-2cos“ @
Al
3
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7(c) B1 | Replace LHS with RHS from (b) and clear fractions.

—————=4cos@ leading to 1= 4cos0(1—20052 0)
1-2cos° @

[80053 0 —4cosf+1= OJ

(2cos6 _1)(4(:0529 1+ 2c0s6 _1)[: 0] *B1 | Use of the expression from (a) with x =cosé.
2+ DB1 | OE

[XOI’ cosd Z]%and% OR 031, -0.81 AWRT For a“ three Valuesl

[9 =]60°,720, 144° B2,1,0 | B2 for three correct answers only, B1 for two correct answers
and no others (but allow 36 ° instead of 144 °) in the given
range or 3 correct answers plus other values in the given
range. Ignore answers outside of the given range.
Accept AWRT 72.0, 144.0 .
SC BL1 for all 3 correct answers in radians and no others:
T 21 47t
—,—and—.
35 5

5
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8(a) y =(x+a)2 _a leading to (x+ a)z —y+a *ML1 | x and y may be interchanged initially.
Allow = errors for these method marks.
X:[i]‘/yiaia DM1
Alternative method for first 2 marks of Question 8(a)
x=(y+ a)2 —a leading to y? +2ay+a’ —a—x[=0] *M1 | Allow + errors for this method mark.
—Zai\/4a2—4(a2—a—x) DM1
y= 2
[yorf(x) =]-Jx+a-a Al | OE _
Must choose negative root.
3
8(b)(i) X>-a B1 | Ignore infinity limit if included.
1
8(b)(ii) yor ! [(x)] <-a B1 | Ignore negative infinity limit if included.
1
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8(c) 2 2 Bl | OE
Zj Tt or 2x2+4(zjx+2[zj —2[Zj—1[=o] _ 1
2) 2 2 2 2 Alternatively, [ gf (x)=0=>]f(x)= >

5 33 M1 | OE
7 14+ ,/14° —4x2x —
——=+2 or 2

or factorising

~14+/64
—

4

Solving their three term quadratic equation as far as two
solutions or correctly selecting the negative root only.

Al | If BIMO scored then award SCB1 for the correct final
answer.
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9(a) 1 2 1 1 1 *M1 | OE
2x2 +13x 2=3x 2+12 all xx? = x—-6x2+5=0 Equating the two expressions in x and then multiplying each
1 1
term by x?2 or by their substitution for x2.
Coefficients need to be retained but condone +/— sign errors.
1
Allow x?2 replaced by x.
1 1 DM1 | OE
= = + / —
{xz —1}(# —SJ [=0] or [x=] 6++36 5 4x1x5 Solving their three-term quadratic.
Alternative method for first 2 marks of Question 9(a)
1 1 1 1 1 *M1 | Equating the two expressions in x and isolating their term in
2x2 +13x 2 =3x 2 +12 all xx? leading to 2x+10 =12x?2 1
X2.
DM1 | OE

(2x+10)? =144x leading to [4] (x2 —26x+25)[=0]

26+ /676 —4x1x 25

leading to [4] (x—25)(x—1) [= 0] or [x=] 5

Squaring both sides, rearranging and solving a three-term
quadratic.

x=1and 25, y=15 and 122

Al Al

Al for both x-values and Al for both y values.
If M1DMO scored then SCB1B1 is available for final
answers.

Answers without working score 0/4

© UCLES 2023

Page 17 of 23




9709/12

2x2 10x2
= —? +12x4— 1
2 2

Cambridge International AS & A Level — Mark Scheme October/November 2023
PUBLISHED
Question Answer Marks Guidance
9(b) 1 1 1 1 1 M1 | Attempt to integrate, defined by at least one correct fractional
Area = I 3x 2+12 || 2x2 +13x 2 [dx] |=-2x?+12-10x 2 power, and subtract — condone the wrong way round.
3 1 B1 B1 | B1 for either { }.

B1 for completely correct integration of their expression
following through +/— sign errors from the subtraction.

3
[—%(their 25)2 +12(their 25)—20(their 25)2

3

1

1
[—%(theirl)z +12(theirl)— 20(their1)2j

j_

M1

OE

Substitution of their positive limits from part (a) in their
integrated expression, defined by at least one correct
fractional power, and subtraction.
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9(b) Alternative method for first 4 marks of Question 9(b)
M1 | Attempt to integrate, defined by at least one correct fractional

Area = j[sx‘; +12][dx] -f [2x§ +13x_;J[dx]

power, and subtract — condone the wrong way round.

1 3 1 B1B1 | OE
3x2 2x2  13x2 One mark for each correct expression.
= 2 x|y 2
1 3 1
2 2 2
. 1 . . . M1 | OE
(6(the|r 25)2 +12(their 25)}—[6(the|r1)2 +12(the|r1)j [-] Substitution of their positive limits from part (a) in both of
their integrated expressions, defined by at least one correct
3 1 3 1 i 1
((g(their 25)2 + 26(their 25)2) - [% (theirl)z + 26(their1)z D fractional power, and subtraction.
128 2 Al | AWRT
[Area =] ?'425’ 42.7 If M1B1B1MO then SC B1 available for correct final answer.
Condone negative answer if corrected.
5 | Condone the presence of = for the first 4 marks but use of

[ y? scores 0/5
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10(a) dy [5 2 20 B2,1,0 | B2 Three correct unsimplified { } and no others.
ax 5(4X —3)3 ¢ {x4} 3 B1 Two correct { }or three correct { } and an additional term
e.g. +c.
BO More than one error.
2 M1
{2—;(4x -3)3 —% = 0} leading to (4x—3)2 =k, k >0 leading to Equating their j—y to 0 and using a valid method to arrive at
X
4X—3=4m 2 answers.
Al
[4x-3=1£1] [x =]% 1
2 1 Bl | OE
9 _ 2045 3y x4
dx 9
2 1 Bl 2
[x = ﬂ 3—2 = %)(4x—3)3 <0 or —%or -17.8  somax If Z—Z evaluated the answers for both must be correct OR
X X
2
[x :1] dy = (@j(“ _3)‘% >0 or @or 17.8  somin Clear use of change in sign of dy correctly for both B1’s.
X2 9 9 dx
If BLM1AOBOBO scored then SCB1 can be awarded for:
& _ E(4x —3)§ —{E} leading to (4x —3)” =64 leading
dx (3 3
5 11
to x=——,=—.
4 4
2 1 2
d_¥29(4x_3)‘§ , x:—E , d—Z’<0 somax,
dx 9 4 dx
2
=1—1, d_y>0 SO min.
4" dx?
6
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10(b) x<i, x>1 B1 | Allow < and/or >. FT only from special case x< -2, x>
Condone: 1<x< 3.
1
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11(a _ _ *M1 ) ) . .
@ their -4 x| their 187 =-1 Their gradients must both come from D!fference !n the ys .
p—6 14-p Difference in the xs

OR Scalar product leading to (14— p)(6-p)—-33=0

p? —20p+84=33 leadingto p®>—20p +51[=0]or p>-20p=-51 Al | Clearing of fractions and collecting terms to arrive at the
three-term quadratic. Allow integer multiples.

Alternative method for first 2 marks of Question 11(a)

(p —6)2 +(7 _4)2 +(14_ p)2 +(18—7)2 =(14—6)2 +(18—4)2 *M1 goFg correct use of Pythagoras with A,B and C.

OR ) For correct use of Pythagoras with the centre, B and one of

E.g. (10— p) + 4% = 4247 the other two points.

2p? —40p +102[=0] AL1CE _ .
Collecting terms to arrive at the three-term quadratic.

20++/20% — 4x51 DM1jOE _

[21(p-3)(p-17) or 5 a Solving their three-term quadratic.

p=3 Al | If MLA1DMO scored then SC B1 is available for final
answer.

4
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11(b) [Midpoint or Centre is] (10, 11) B1 | SOI by final answer.
1 2 2 N2 2 M1 | Finding half of the length of AC or using their centre, which
EVI(M_G) +(18-4)" or(18—theirl1)” +(14 - theirl0)" or cannot be A, B or C, to find r? or r. Note: r =65 is MO.
(their11—4)2 +(their10—6)2 [rz =650rr =\/@]
(x—10)° +(y—11)* =65 or x> +y? —20x—22y +156 =0 AL | (x-6)(x-14)+(y-4)(y-18)=0 scores 3/3.
3
11(c) 18 —theirll theirl1-4 18—4 7 *M1 | Gradient of their centre, which cannot be A, B or C, from
14 —their10 r theirl0—6 r 14—-6 2 part (b), to A or C or the gradient of AC but working needed
if incorrect centre.
OR by clearly differentiating and substitution of (14,18).
DM1 | OE
y-18=— 1 (x—14)
their — Using (14,18) and — to form the equation of a
their —
4
straight line.
Ax+7y-182=0 Al | All terms on one side in any order. Allow multiples of this
format by an integer only.
3
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the specific content of the
mark scheme or generic level descriptors for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:

Marks must be awarded in line with:

o the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:
Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:

Marks must be awarded positively:

o marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond the scope of the
syllabus and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the question as
indicated by the mark scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:
Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:
Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may be limited
according to the quality of the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or grade descriptors in
mind.
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Mathematics Specific Marking Principles

1 Unless a particular method has been specified in the question, full marks may be awarded for any correct method. However, if a calculation is required
then no marks will be awarded for a scale drawing.

2 Unless specified in the question, non-integer answers may be given as fractions, decimals or in standard form. Ignore superfluous zeros, provided that the
degree of accuracy is not affected.

3 Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being used as decimal points.
4 Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working following a correct form of answer is ignored (isw).

5  Where a candidate has misread a number or sign in the question and used that value consistently throughout, provided that number does not alter the
difficulty or the method required, award all marks earned and deduct just 1 A or B mark for the misread.

6 Recovery within working is allowed, e.g. a notation error in the working where the following line of working makes the candidate’s intent clear.
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Mark Scheme Notes

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes may include marks awarded for specific reasons
outside the scope of these notes.

Types of mark

M Method mark, awarded for a valid method applied to the problem. Method marks are not lost for numerical errors, algebraic slips or errors in
units. However, it is not usually sufficient for a candidate just to indicate an intention of using some method or just to quote a formula; the
formula or idea must be applied to the specific problem in hand, e.g. by substituting the relevant quantities into the formula. Correct application of
a formula without the formula being quoted obviously earns the M mark and in some cases an M mark can be implied from a correct answer.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. Accuracy marks cannot be given unless the associated
method mark is earned (or implied).

B Mark for a correct result or statement independent of method marks.

DM or DB When a part of a question has two or more “method” steps, the M marks are generally independent unless the scheme specifically says otherwise;
and similarly, when there are several B marks allocated. The notation DM or DB is used to indicate that a particular M or B mark is dependent on
an earlier M or B (asterisked) mark in the scheme. When two or more steps are run together by the candidate, the earlier marks are implied and
full credit is given.

FT Implies that the A or B mark indicated is allowed for work correctly following on from previously incorrect results. Otherwise, A or B marks are
given for correct work only.

« A or B marks are given for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT
above).

» For a numerical answer, allow the A or B mark if the answer is correct to 3 significant figures or would be correct to 3 significant figures if rounded (1
decimal place for angles in degrees).

» The total number of marks available for each question is shown at the bottom of the Marks column.

*  Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.

» Square brackets [ ] around text or numbers show extra information not needed for the mark to be awarded.
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Abbreviations
AEF/OE Any Equivalent Form (of answer is equally acceptable) / Or Equivalent
AG Answer Given on the question paper (so extra checking is needed to ensure that the detailed working leading to the result is valid)
CAO Correct Answer Only (emphasising that no “follow through” from a previous error is allowed)
CwoO Correct Working Only
ISW Ignore Subsequent Working
SOl Seen Or Implied
SC Special Case (detailing the mark to be given for a specific wrong solution, or a case where some standard marking practice is to be varied in the

light of a particular circumstance)
WWW Without Wrong Working

AWRT Answer Which Rounds To
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Question Answer Marks Guidance
1 B1 B1 | Any unsimplified correct form, ISW for extra terms,
x2 3x allow lists.
=51 177 (bl
2
1=8-12+¢c M1 | Substitute (into an integrated expression)
X =4,y = 1. cmust be present. Expect ¢ = 5.
1, 1 _ Al | Condone ¢ =5 as the final line so long as ‘y =’
y:EX —6x? +5, allow f(x) = present.
4
Question Answer Marks Guidance
2(a) (0-3)° +(y—5)* =40 M1 | OE. Substitute x =0, may use y?> —-10y—6=0.
y=5++/31 Al | OE. Must be surd form.
2
2(b) { 2 _5\lo(31 2 B1FT | B1 FT for their 5 and B1 FT for their 31. Don’t allow
X +(y 5) } {3 } Allow (X 0) B1FT | surd form.
2
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3 2 in2 - M1 . i
(@) 5c0s°0—sin“¢+cos [=0] Multiply by cos@ and replace tan@ by %
cos
5c0520—(1—c0526) +cos6 [=0] M1
6c0s20 +cosfd—1=0 Al | Missing ‘= 0’ can be condoned if ‘= 0’ appears
earlier.
3
-1(2 1= .
3(0) (3cosg—1)(2cos6+1) =0 M1 Must have 3 term quadratic, expect cos@:é,—%.
Factors (OE) must be shown.
. 2n . . 4n Al Al | For AL FT is for both 27 — st solutions.
0 ={1.23} ; {2.09 or 3 }; {5.05and 4.19 (allow ?)} ALFT
4
Question Answer Marks Guidance
4@)(1) | 1+10x+40%> B1 | Ignore any additional terms (ISW).
Allow x° or 1 x° for the first term, allow lists.
1
4(a)(ii) {l}{—Gax}{+15a2x2} B2, 1, 0 | Ignore any additional terms (ISW).
Allow x° or 1 x° for the first term, allow lists.
2
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4(b) 15a% —60a + 40 = -5 M1 Al | Correct 3 products from their expansions for M1.
Condone inclusion of x* for M1.
[15](a-1)(a-3)[=0] OE DM1 | OE. Rearranging and solving a quadratic.
a=land 3 Al | Special case: If M1 A1 DMO scored then SC B1 can
be awarded for correct answers.
4
Question Answer Marks Guidance
5(a) 5p 8p+2 M1 | OE. Setting up a valid relationship in terms of p.
2p+6  5p
9p%-52p-12 [=0] DM1 | OE. Simplifying to a 3 term quadratic equation, only
condone sign errors.
[(9p+2)(p-6)=0] leadingto p==2 and 6 Al
3
5(b * . . .
(b) a= 2(—%) + 6[: %} M1 FT their —g , allow any negative non-integer.
*M1 . . .
= —E+@[=_l} Ft their 2 , allow any negative non-integer.
9 9 5 9
S _ 50 1) 125 DM1 Al | Can only get DM1 if |r| < 1.
»~ 9 |7 5) 927 Accept AWRT 4.63 .
4
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6 ox” +2x—3=6x—c leading to cx* —4x+(c—3) [=0] B1 | 3-term quadratic.
16-4c(c-3)=0 *M1 | Apply b? —4ac=0 (‘= 0’ may be implied in
subsequent work). Their coefficients must be
substituted correctly
4c? —120—16[: O] leading to [4](c—4)(c+1) [=0] leading to Al | Dependent on factorisation oe.
c=4and-1
When ¢ = 4, 42 —4x+1[=0] [(2x—1)2 _ OJ DM1 | OE. Substituting their ¢ = 4 into their quadratic
equation.
le, y=-1 Al | Both required.
2
When c=—1 x2 +4x+4[=0] [(x+ 2)2 _ 0} DM1 | OE. Substituting their ¢ = -1 into their quadratic
equation.
x=-2, y=-11 Al | Both required.
Alternative method for Question 6
d_y =2cX+2 Bl
dx
2cX+2=6 M1 | Equating their curve gradient and 6.
2 Al | SOI
C —p—
X
DM1

2x* +3x—2[=0]

Substitute ¢ = 2 into cx? + 2x—3=6x~C. Simplify
X

to 3-term quadratic.
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6 (2x—1)(x+2)[= O]—> y :% or—2 Al | Dependent on factorisation. Both required.
c=4and-1 Al | Both required, if DMO given SC B1 for both.
y=-1and-11 Al | Both required, if DMO given SC B1 for both.
SC one correct (X, y). Al only
7
Question Answer Marks Guidance
7(a) Range is [y] > 1 B1 | Allow f, f(x), (1,00), etc.
1
7(b M1 | Clearing the fraction.
(®) y=i+1 leading to y—1=i leading to (x—2)(y-1)=3 J
X—2 X—2
9 3 DM1 | Reaching a stage which only requires one further
X—e= y-1 operation.
Xe—> 42 leading to f‘l(x)=i+2 Al OE. Slightly longer routes lead to f*(x) = 2x+1
y—1 x—1 x-1
[Domainis] x>1 B1FT | Must use x FT their (a), must be a range.
4
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PUBLISHED
Question Answer Marks Guidance
7(c M1 | Substitute f(x) into g(x).
(©) gf(x):z( 3 +1j_2 2(x+1j_2 () into g(x)
X—2 X—2
6 Al
X—2
2
Question Answer Marks Guidance
8
@ |,.2 B1
2
B1
b=C" b=£+4nn,n>0.
3 3
2
8(b) x-coordinate = {4p} {-8} B1Bl1 | OE, e.qg. 4(p- 2) )
y-coordinate = —3( Bl
3
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PUBLISHED
Question Answer Marks Guidance
9 1
(@) %:x_f - m=£atx:4 Bl
dx 2
Equation of normal is y—3=-2(x—4) M1 Through (4, 3) with gradient — .
theirm

(Dependent on differentiation used).

—= X
dt their normal gradient

y=-2x+11 Al | Only acceptable answer.
3
9(b) dy thei 1 3 M1 | Correct use of the chain rule with a numerical
g e x gradient.
3 Al
2
2
9(c) . . d B1FT | SOI. FT from their part (a) if a normal gradient has
Required gradient | = Hi- . ..
dx been found from mm, =-1 and differentiation.
dx 1 M1 | Correct use of the chain rule . Allow method mark

also for +5, must be numerical. Their normal gradient
must come from mm, =-1 and differentiation in
part(a) unless ‘restarted’ here.

N | ol

Al
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PUBLISHED
Question Answer Marks Guidance
10(a) Angle ACO=0.7 Bl | Don’t allow AWRT 0.7 .
1
10(b) [R :] 1.53r B1 | Allow AWRT 1.53r.
1
10(c) Sector OAB = 1 r’x2.8 [:1.4r2] Bl
2
. . *M1
Sector CAB = %(thelr R)2 x 2 xtheir 0.7
1.638r2 Al | Allow AWRT 1.64r12.
. . . *M1
[2]><%r2 sin(r—14) OR [2]><% r xtheirRsin0.7
2x0.4927r? Al | Allow AWRT 0.98r2 t0 0.99r2.
1.4r° (their 1.638r* — their 0.985r° DM1
0.747r? to 0.748r2 Al
7
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PUBLISHED
Question Answer Marks Guidance
10(c) General guidance for alternative methods
Finding any useful sector area of the circle radius, r Bl | May be ‘nested’ in a segment.
Finding the area of sector CAB *M1AL | May be ‘nested’ in a segment.
Finding the area of one useful triangle *ML1 | May be ‘nested’ in a segment.
Finding the total area of useful triangles Al | May be ‘nested’ in a segment.
A correct plan for the shaded area DM1
0.747r% to 0.748r? Al
7
Question Answer Marks Guidance
11 _ B1B1 —
@ ﬂ:{—zxzx(zx—l) 3><2}+{1} Expect —83+1.
dx (2x-1)
. . - DB1 | AG.

Substitute x:E leading to d—y=—8+1=0. G q

2 3dx 8 Or correct solution of d—y =0.
Hence x-coordinate of R is > X

B1 | Answer only is acceptable.

When x=§,y=g+§=2
2 4 2
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Their equation of line PQ:[y =%x+%4]. Integrating between 1 and 2.

Cambridge International AS & A Level — Mark Scheme October/November 2023
PUBLISHED
Question Answer Marks Guidance
11(b) y-coordinate of P =3, y-coordinate of Q =% B1 | Both required.
2(2x _1)—1 1 B1 B1 | Area below curve.
S G 'S
~1x2 {2 }
M1
_1+ 21— _1+1 = 5 (.1 Apply limits 1—2 to an integral. Expect 13 .
3 2)] 3 L 2 6
1 (3 20) 47 M1 | Area of trapezium, only allow errors in y-coordinate
— + —|= —
2" 9 ) 18 of Q.
47 13 _ 4 Al | Shaded region.
18 6 9
6
Alternative method 1: Changes the award of the first M1
7 M1 | Must be some evidence of use of limits.

Alternative method 2: Changes the award of the first M1, a B1 and the second M1

B M1 . .34 . i
Combining line and curve: j[%wr%_ 2 2} For area under the line if their o is seen integrated
(2x-1) correctly and limits used. Correct first and 3rd terms.
-8 , 34 1 B1B1
=—X" +—X+
9 9 (2x-1)
Use of limits on the whole integral M1
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