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Mark schemes are prepared by the Principal Examiner and considered, together with the relevant
questions, by a panel of subject teachers. This mark scheme includes any amendments made at
the standardisation meeting attended by all examiners and is the scheme which was used by them
in this examination. The standardisation meeting ensures that the mark scheme covers the
candidates’ responses to questions and that every examiner understands and applies it in the
same correct way. As preparation for the standardisation meeting each examiner analyses a
number of candidates’ scripts: alternative answers not already covered by the mark scheme are
discussed at the meeting and legislated for. If, after this meeting, examiners encounter unusual
answers which have not been discussed at the meeting they are required to refer these to the
Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further developed
and expanded on the basis of candidates’ reactions to a particular paper. Assumptions about
future mark schemes on the basis of one year’s document should be avoided; whilst the guiding
principles of assessment remain constant, details will change, depending on the content of a
particular examination paper.
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Key To Mark Scheme And Abbreviations Used In Marking

M mark is for method

m or dM mark is dependent on one or more M marks and is for method

A mark is dependent on M or m marks and is for accuracy

B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

Jor ftor F  follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CSO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—x EE deduct x marks for each error G graph
NMS no method shown C candidate
PI possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)
No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of
use of this method for any marks to be awarded. However, there are situations in some units where part
marks would be appropriate, particularly when similar techniques are involved. Your Principal Examiner
will alert you to these and details will be provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no
marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full
marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy

accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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AQA GCE Mark Scheme, 2006 January series — MPCI

MPC1
Q Solution Marks | Total Comments
> — .
1(a) ( \/g) 20525 —4=1 M1 Multiplying out or difference of two
squares attempted
Al 2 Full marks for correct answer /no working
(b) J8 =22 ; J18 =32 M1 Either correct
Answer =52 Al 2 Full marks for correct answer /no working
Total 4
2(a)(i) | 15+4k=7 =4k=-8 =k=-2 B1 1 AG (condone verification or y=-2)
s Ml
(i) %(x1 +x,) or %(y1 +,)
. . 1
Midpoint coordinates (3,—5) Al 2 One coordinate correct implies M1
(b) | Attempt at Ay/Ax or y= —%x +% M1 (Not x over y)(may use M instead of 4/B)
. 3
Gradient 4B = 4 Al 2 —0.75 etc any correct equivalent
()@ | m;m, =—1 used or stated 1
) 4 Follow through their gradient of AB from
Hence gradient AC = 3 AlS ) part (b)
(i) 4 B Follow through their gradient of AC from
y—l=5@=1ordy=dr-letc B1/ I | part (c) (i) must be normal & (1,1) used
B 3 MI Putting y =0 in their AC equation and
(i) | y=0 =x—l= 4 attempting to find x
_1 1
Ty Al 2 CSO. C has coordinates [ Z,O]
Total 10
3(a)() | (x-2)° Bl p=2
+5 Bl 2 q=>5
(ii) | Minimum point (2, 5) or x=2, y=5 B2/ 2 B1 for each coordinate correct or ft
Alt method M1, A1 sketch,
differentiation
®)(H) | 12-2x=x"—4x+9 Or x* —4x+9+2x=12
2 _
=X —2x-3=0 Bl 1 AG (be convinced) (must have = 0)
Gi) | (x=3)(x+1)=0 M1 Attempt at factors or quadratic formula or
one value spotted
x=3, -1 Al Both values correct & simplified
Substitute one value of x to find y Ml May substitute into equation for L or C
Points are (3, 6) and (-1, 14) Al 4 y-coordinates correct linked to x values
Total 9
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MPCI — AQA GCE Mark Scheme, 2006 January series

MPC1 (cont
Q Solution Marks | Total Comments
4@) | (m+4) =m’ +8m+16 Bl Condone 4m + 4m
b* —4ac=(m+4)’ —4(4m+1)=0 M1 b* — 4ac (attempted and involving m’s
m* +8m+16—16m—-4=0 and no x’s) or b*> —4ac =0 stated
=m’ —-8m+12=0 Al 3 AG (be convinced — all working correct-
=0 appearing more than right at the end)
(b) | (m-2)(m-6)=0 M1 Attempt at factors or quadratic formula
m=2,m=6 Al 2 SC B1 for 2 or 6 only without working
Total 5
5@) | (x—4)’+(y+3) B2 B1 for one term correct
(11+16+9=36) RHS =62 Bl 3 Condone 36
(b)(@@) | Centre (4,-3) B1V/ 1 Ft their a and b from part (a)
(ii) | Radius =6 B1J/ 1 Ft their » from part (a)
©0 | co*= (—4)2 +3? M1 Accept + or — with numbers but must add
CO=5 A1V 2 Full marks for answer only
(i) | Considering CO and radius M1
CO<r — Ois inside the circle N 2 Ft outside circle when ‘their CO’> r
or on the circle when ‘their CO’=r
SC B1V" if no explanation given
Total 9
6(a)(i) | p(2)=8+4-20+38 Ml Finding p(2) MO long division
=0,= x-2 isafactor Al 2 Shown =0 AND conclusion/ statement
about x —2 being a factor
(i) | Attempt at quadratic factor M1 or factor theorem again for 2™ factor
x’+3x—4 Al or (x+4) or (x—1) proved to be a factor
p(x) = (x=2)(x +4)(x-1) Al 3
(b) Y B1 Graph through (0,8) 8 marked
A
B1YV/ Ft “their factors” 3 roots marked on x-
axis
8
Ml Cubic curve through their 3 points
4 t——2—>x Al 4 Correct including x- iqtercepts correct
/ Condone max on y-axis etc or slightly
wrong concavity at ends of graph
Total 9
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AQA GCE Mark Scheme, 2006 January series — MPCI

MPCI1 (cont
Q Solution Marks | Total Comments
T(@)@) | dV 2 ; Ml One term correct unsimplified
dr £ =8t 46t Al Further term correct unsimplified
Al 3 All correct unsimplified (no +c etc)
. d v ne term correct unsimplifie
(ii) 2 . 5 Ml O FT implified
o 0240 +6 Al 2 | CSO. All correct simplified
. . . dV
(b) | Substitute # =2 into thelrd— M1
t
(=64-64+12) =12 Al 2 CSO. Rate of change of volume is
12m’ 57!
. dv av
©0 | t=1=—=2-8+6 Or putting their— =0
dr Mi P B g
(If solving equation must obtain # = 1)
.. dv M1 Sub 7 =1 into their second derivative or
i | r=1= a7 =8 equivalent full test.
Maximum value AlS 2 Ft if their test implies minimum
Total 11
8@ | yp=3+1=4 or y-=12-8=4 M1 Attempt at either y coordinate
Area ABCD =3x4=12 Al 2
. x* M1 Increase one power by 1
®O | 4 (+C) Al One term correct unsimplified
Al 3 All correct unsimplified (condone no +C)
(ii) | Sub limits —1 and 2 into their (b) (i) ans Ml May use both —1,0 and 0,2 instead
1 1 Al
[8—4]-|-1-— = 5-—
4 4
Shaded area = “their” (rectangle— integral) | M1 Alt method: difference of two integrals
=12-5 L 6 3
) Al 4 CSO. Attempted M2, A2
c)d | d ne term correct
i y 5 Ml O
de 6x—3x Al 2 All correct ( no +C etc)
(i) | Whenx =1, y =2 whenx =1, B1 May be implied by correct tgt equation
dy e
e 3 as “their” grad of tgt M1/ Ft their derivative when x = 1
Tangentis y—2=3(x—1) Al 3 Any correct form y=3x-1 etc
i dy 5 Watch no fudging here!! May work
(iif) | Decreasing when o 6x—-3x" <0 M1 backwards in proof.
32x—x*)<0 =x*—=2x>0 Al 2 AG (be convinced no step incorrect)
(d) | Two critical points 0 and 2 M1 Marked on diagram or in solution
x >2, x<0 ONLY Al ) or M1 A0 for 0 <x<2o0r 0 >x>2
SCBIforx >2 (orx<0)
Total 18
TOTAL 75
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Mark schemes are prepared by the Principal Examiner and considered, together with the relevant
questions, by a panel of subject teachers. This mark scheme includes any amendments made at
the standardisation meeting attended by all examiners and is the scheme which was used by them
in this examination. The standardisation meeting ensures that the mark scheme covers the
candidates’ responses to questions and that every examiner understands and applies it in the
same correct way. As preparation for the standardisation meeting each examiner analyses a
number of candidates’ scripts: alternative answers not already covered by the mark scheme are
discussed at the meeting and legislated for. If, after this meeting, examiners encounter unusual
answers which have not been discussed at the meeting they are required to refer these to the
Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further developed
and expanded on the basis of candidates’ reactions to a particular paper. Assumptions about
future mark schemes on the basis of one year’s document should be avoided; whilst the guiding
principles of assessment remain constant, details will change, depending on the content of a
particular examination paper.

Copyright © 2006 AQA and its licensors. All rights reserved.



MPCI — AQA GCE Mark Scheme, 2006 June series

PhysicsAndMathsTutor.com

Key To Mark Scheme And Abbreviations Used In Marking

M mark is for method
m or dM mark is dependent on one or more M marks and is for method
A mark is dependent on M or m marks and is for accuracy
B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation
Jor ftor F follow through from previous
incorrect result MC mis-copy

CAO correct answer only MR mis-read
CSO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—x EE deduct x marks for each error G graph
NMS no method shown c candidate
PI possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of
use of this method for any marks to be awarded. However, there are situations in some units where part
marks would be appropriate, particularly when similar techniques are involved. Your Principal Examiner
will alert you to these and details will be provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no
marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full
marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy

accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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AQA GCE Mark Scheme, 2006 June series — MPC1

MPC1
Q Solution Marks | Total Comments
. ) 1-
1(a)(i) | Gradient AB = 5—7 M1 Must be y on top and subtr’n of cords
=_6__3__15 Al 2 i
4= 5=k Any correct equivalent
(i) . : 3
y=T=m(x-1) or y—l=m(x-5) M1 Verifying 2 points or y=—§x+c
leading to 3x +2y =17 Al 2 AG (or grad & 1 point verified)
(b) | Attempt to eliminate x or y . 7x =42 etc Ml Solving x—4y=8; 3x+2y=17
x=6 Al
_ l . int _ l
: Al 3 C is point (6, 5 )
(¢) | Grad of perp = — 1/ their gradient AB M1 Or m;m, =—1 used or stated
- % AlVS ft their gradient AB
3
2
y=T7= g(x -1 or 3y —2x=19 Al 3 CSO Any correct form of equation
Total 10
2(a) (x+4)2 B1 p=4
+3 B1 2 q=3
(®) | (x+4)>==3 or “their” (x+p)* =—¢ Ml Or discriminant = 64 —76
No real square root of -3 Al 2 Disc < 0 so no real roots (all correct figs)
VA
(©) 19
Minimum (- 4, 3) | BIV ft their —p and ¢ (or correct)
3 graph Bl Parabola (vertex roughly as shown)
X
) > Bl 3 Crossing at y = 19 marked or (0, 19)
stated
(d) | Translation (and no additional transf’n) E1l Not shift, move, transformation, etc
—4 M1 One component correct eg 3 units up
through 3 Al 3 All correct — if not vector — must say 4
units in negative x- direction, to left etc
Total 10
3a) | & =—-10x* Ml ke condone extra term
dx Al 2 Correct derivative unsimplified
(b) | Whenx =1, gradient=-10 B1V/ FT their gradient when x = 1
Tangent is Ml Attempt at y & tangent (mot normal)
y=5==10(x—-1) or y+10x=15etc Al 3 CSO Any correct form
(©) | When x=-2 d—y=—160 (or<0) B1J/ Value of their Y when x= -2
dx dx
dy . . . . dy
(a <0 hence) yis decreasing E1/ 2 ft Increasing if their a> 0
Total 7




PhysicsAndMathsTutor.com
MPCI — AQA GCE Mark Scheme, 2006 June series

MPC1 (cont
Q Solution Marks | Total Comments
4(a) 5 Multiplied out
4(\/5) +1245 -5 -3 M1 At least 3 terms with /5 term
2
4(\6) =4x5 (=20) BI
Answer =17+11/5 Al 3
(d) | Either V75 =253 or 27 =93 M1 Or multiplying top and bottom by NE)
. — \225 —+/81
Expression = M Al or 5—\/5 or \25-/9 or 53
NE) 3
=2 Al 3 CSO
Total 6
S(a)() | dy s M1 One term correct
d 3x" —20x +28 Al Another term correct
Al 3 All correct ( no + ¢ etc)
(ii) Thei dy_Of . . . . .
eir oo or stationary point Ml Or realising condition for stationary pt
(x-2)(3x-14)=0 ml Attempt to solve using formula/ factorise
=>x=2 Al Award M1, Al for verification that
or x:ﬂ Al 4 x=2:>d—y=0 then may earn ml later
3 dx
Md) | ¢ 104° 5 M1 One term correct unsimplified
—- +14x7  (+¢) Al Another term correct unsimplified
Al 3 All correct unsimplified
(condone missing + ¢)
(i) | [81
4 90 +126 (=0) Ml Attempt to sub limit 3 into their (b)(i)
= 56% Al 2 AG Integration, limit sub’n all correct
(i) | Area of triangle = 31 % Bl Correct unsimplified %x 21x3
Shaded Area = 56% —triangle area Ml
= 24% Al 3 Or equivalent such as %
Total 15
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AQA GCE Mark Scheme, 2006 June series — MPC1

MPC1 (cont
Q Solution Marks | Total Comments
6(a) | p(3)=27-36+9 Ml Finding p(3) and not long division
p(3)=0 = x-—3is a factor Al 2 Shown =0 plus a statement

() | x(x* —4x+3) or (x—3)(x* —x) attempt Ml Orp(1)=0 = x-—1is a factor attempt

p(x) =x(x—1)(x-3) Al 2 Condone x + 0 or x — 0 as factor
©)@) | p(2)=8-16+6 Ml Must use p(2) and not long division
(Remainder is) — 2 Al 2
(ii) | Attempt to multiply out and compare Ml Or long division (2 terms of quotient)
coefficients a=-2 Al X2 —2x%.
b=-1 Al -1
r=-2 Al 4 Withhold final A1 for long division unless
SC B1 for r =-2 if MO scored written as (x —2)(x* —2x—1)-2
Total 10
7(a)(i) | (x—-2)° Ml Attempt to complete square for x
centre has x-coordinate = 2 Al M1 implied if value correct or —2
and y-coordinate =0 Bl 3 Centre (2,0)

(ii) | RHS =18 B1 Withhold if circle equation RHS incorrect
Radius = /18 M1 Square root of RHS of equation (if > 0)
Radius = 3v/2 Al 3

(b) | Perpendicular bisects chord so need to use \ 4
Length of 4 B1

2 ¢ N2 42 A‘
d” = (radius) — 4 M1 “
d’>=18-16 J18
so perpendicular distance = V2 Al 3
©@) | x> +(2k-x)*-4x—-14=0 MI
(2k —x)* = 4k — 4hx + x* Bl
=2x> +4k> —4kx —4x-14=0
(= x* +2k* —2kx—2x-7=0)
=x>—2k+1)x+2k*-7=0 Al 3 AG (be convinced about algebra and = 0)
(i) | 4(k+1)° —4(2k* -7) Ml “b* —4ac” in terms of k (either term
correct)
4k* -8k —32=0 or k* —2k—-8=0 Al b* —4ac = 0 correct quadratic equation in &
(k=4)(k+2)=0 ml Attempt to factorise, solve equation
=-2.,k=4 Al 4 SC B1, B1 for -2 , 4 (if MO scored)
(iii) | Line is a tangent to the circle El 1 Line touches circle at one point etc
Total 17
TOTAL 75
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MPC1 - AQA GCE Mark Scheme 2007 January series

Mark schemes are prepared by the Principal Examiner and considered, together with the
relevant questions, by a panel of subject teachers. This mark scheme includes any
amendments made at the standardisation meeting attended by all examiners and is the scheme
which was used by them in this examination. The standardisation meeting ensures that the
mark scheme covers the candidates’ responses to questions and that every examiner
understands and applies it in the same correct way. As preparation for the standardisation
meeting each examiner analyses a number of candidates’ scripts: alternative answers not
already covered by the mark scheme are discussed at the meeting and legislated for. If, after
this meeting, examiners encounter unusual answers which have not been discussed at the
meeting they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of candidates’ reactions to a particular paper.
Assumptions about future mark schemes on the basis of one year's document should be
avoided; whilst the guiding principles of assessment remain constant, details will change,
depending on the content of a particular examination paper.

Further copies of this Mark Scheme are available to download from the AQA Website: www.aqga.org.uk

Copyright © 2007 AQA and its licensors. All rights reserved.

COPYRIGHT

AQA retains the copyright on all its publications. However, registered centres for AQA are permitted to copy material
from this booklet for their own internal use, with the following important exception: AQA cannot give permission to

centres to photocopy any material that is acknowledged to a third party even for internal use within the centre.

Set and published by the Assessment and Qualifications Alliance.

The Assessment and Qualifications Alliance (AQA) is a company limited by guarantee registered in England and Wales (company number 3644723) and a registered charity (registered charity number 1073334).
Registered address: AQA, Devas Street, Manchester M15 6EX Dr Michael Cresswell Director General
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MPC1 - AQA GCE Mark Scheme 2007 January series

Key to mark scheme and abbreviations used in marking

M mark is for method

m or dM mark is dependent on one or more M marks and is for method

A mark is dependent on M or m marks and is for accuracy

B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

Jor ftor F  follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CSO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—x EE deduct x marks for each error G graph
NMS no method shown c candidate
PI possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of
use of this method for any marks to be awarded. However, there are situations in some units where part
marks would be appropriate, particularly when similar techniques are involved. Your Principal Examiner
will alert you to these and details will be provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no
marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full
marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy

accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.

Jan 07

MPC1
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MPC1 - AQA GCE Mark Scheme 2007 January series

Q Solution Marks | Total Comments
1(a)(i) | p(-2)=-8-16+14 + £k M1 or long division or (x +2)(x*> —6x +5)
p(-2)=0=-10+k=0 =k=10 Al 2 AG likely withhold if p(-2) =0 not seen
Must have statement if k=10 substitute
() | p(x)=(x+2)(x* +.... 5) M1 Attempt at quadratic or second linear
p(x)=(x+2)(x> —6x+5) Al factor (x—1) or (x—5) from factor theorem
=px)=(x+2)(x-1D)(x-5) Al 3 Must be written as product
(b) | p3)=27-36-21+k M1 long division scores MO
(Remainder) = £-30 = =20 Al 2 Condone k£ —-30
YA
Bl Curve thro’ 10 marked on y-axis
(© 10
x B1/ FT their 3 roots marked on x-axis
— o 1 5 . . .
5 Ml Cubic shape with a max and min
Al 4 Correct graph (roughly as on left) going
beyond -2 and 5
(condone max anywhere between x = -2
and 1 and min between 1 and 5)
Total 11
2)(0) | y=—Zx+..; Gradient AB = — 3 Mi Attempt to find y = or Ay/Ax
5
or 3 or 3x/5
5
Al 2 Gradient correct — condone slip iny = ...
@) | mm, =-1 Ml Stated or used correctly
Gradient of perpendicular = % ALV ft gradient of 4B
S 5
:>y+2=§(x—6) Al 3 CSO Any correct form eg yzgx—12,
S5x -3y =36etc
(b) | Eliminating x or y (unsimplified) M1 Must use 3x+5y =8 2x+3y =3
x=-9 Al
y=7 Al 3 B (-9,7)
© 4 +(k+2)° (=25) or 16+d*=25 Ml Diagram with 3,4, 5 triangle
k=1 Al Condone slip in one term (or k+2=3)
or k=-5 Al 3 SC1 with no working for spotting one
correct value of k. Full marks if both
values spotted with no contradictory work
Total 11
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MPC1 - AQA GCE Mark Scheme 2007 January series

MPC1 (cont)
Q Solution Marks | Total Comments
J5+3 5+2
AL SO L Ml Multiplying top & bottom by +(~/5 +2
3(a) 55-2 542 plymg top y ( )
Numerator = 5+3v/5 + 25 +6 M1 Multiplying out (condone one slip)
i(\/S + 3)(\/5 + 2)
= 5J/5+11 Al
Final answer = 55 +11 Al 4 With clear evidence that denominator
=1
(b)) | /45=35 Bl 1
() | 20 =v4+/5 or 4/5 =4 x20 M1 Both sides
or attempt to have equation with J5
or /20 only
[x 2@:76736] or x/20=220 | Al orx =<3
x=2 Al 3 CSO
Total 8
4@) | (x+1)> +(y—06)° B2 B1 for one term correct or missing + sign
(1+36 —12=25) RHS =5° B1 3 Condone 25
(b){@) | Centre (-1, 06) B1/ 1 FT their a and b from part (a) or correct
(ii) Radius =5 B1Y/ 1 FT their » from part (a) RHS must be > 0
(©) | Attempt to solve “their” x* +2x+12=0 Ml Or comparing “their” y_ =6 and their
r=>5
may use a diagram with values shown
(all working correct) so no real roots r < y_so does not intersect
or statement that does not intersect Al 2 { condone + lor + 6in centre for Al
(D@ (4-x)>=16-8x+x’ Bl Or (2-x)=4+4x+x"
2 2
XA (4-x) + 20 -12(4-x) +12=0 Ml Sub y =4—x in circle eqn (condone slip)
or (x+1)" +(-2-x)* =25 or “their” circle equation
=2x"+6x-20=0 =x"+3x-10=0 | Al 3 AG CSO (must have =0)
(i) | (x+5)(x-2)=0 = x=-5,x=2 M1 Correct factors or unsimplified solution to
O has coordinates (-5,9) | Al 2 quadratic
(give credit if factorised in part (i))
SC2 if Q correct. Allowx=-5 y=9
(iii) | Mid point of ‘their’ (-5, 9) and (2,2) M1 Arithmetic mean of either x or y coords
(—1%, 5 %) Al 2 Must follow from correct value in (ii)
Total 14
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MPC1 - AQA GCE Mark Scheme 2007 January series

MPC1 (cont
Q Solution Marks | Total Comments
5@)() | 2x* +2xh+4xh  (=54) M1 Attempt at surface area (one slip)
= x> +3xh=27 Al 2 AG CSO
2
i) | 5= 27 -x or h= 9_x etc B1 1 Any correct form
3x X
3
(i) | p=2x*% = 18x-— 2% Bl 1 AG (watch fudging) condone omission of
3 brackets
o dV 2 73 ST
(b)(i) | —=18-2x Ml One term correct  “their” V'
dx Al 2 All correct unsimplified 18 — 6x* /3
(i) | Sub x =3 into their a M1 Or attempt to solve theird—V =0
dx dx
Shovyn to eqqal 0 plus .staremelllt t.hat this Al 2 CSO Condone x=+3 orx =3 if
implies a stationary point if verifying solving
2
@) dV__4 B1/ FT their &
dx’ dx
(=-12)
2
e <0 at stationary point = maximum | g A 2 FT their second derivative conclusion
2
If "their" d J; >0 = minimum etc
X
Total 10
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MPC1 (cont
Q Solution Marks | Total Comments
6(a)(i) | B (0,5) Bl
Area AOB = 1 x1x5 Ml Condone slip in number or a minus sign
= 24 Al 3
6 2 6
(ii) 3i+2i+5x or X 4% +5x M1 Raise one power by 1
6 2 2 Al One term correct
( may have + ¢ or not) Al 3 All correct unsimplified
0
(iii) | Area under curve = J.f(x) dx Bl Correctly written or F(0) — F(—1) correct
-1
[0] _ [l +1— 5} M1 Attempt to sub limit(s) of —1 (and 0)
2 Must have integrated
Area under curve = 34 Al CSO (no fudging)
Area of shaded region = 34 —-21 =1 B1V/ 4 FT their integral and triangle (very
generous)
(b)(@) | dy 15510 M1 One term correct
Fr X'+ Al All correct ( no +c etc)
when x =—1, gradient = 17 Al 3 cso
(ii) y ="their gradient"(x +1) B1J/ 1 Must be finding tangent — not normal
any form e.g. y=17x+17
Total 14
7@ | b —dac = 144-4(k + D)k -4) M1 Clear attempt at b° —4ac
Condone slip in one term of expression
Real roots when b* —4ac >0 Bl Not just a statement, must involve k&
36— (k*=3k—4)>0
= k> -3k-40<0 Al 3 AG (watch signs carefully)
(b) | (k-8)(k+5) M1 Factors attempt or formula
Critical points 8 and —5 Al
Sketch or sign diagram correct, must have +ve | -ve | +ve
8 and -5 M1 | |
-5<k<8 Al 4 -5 8
AOQ for —5 <k <8 or two separate
inequalities unless word AND used
Total 7
TOTAL 75
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Mark schemes are prepared by the Principal Examiner and considered, together with the
relevant questions, by a panel of subject teachers. This mark scheme includes any
amendments made at the standardisation meeting attended by all examiners and is the scheme
which was used by them in this examination. The standardisation meeting ensures that the
mark scheme covers the candidates’ responses to questions and that every examiner
understands and applies it in the same correct way. As preparation for the standardisation
meeting each examiner analyses a number of candidates’ scripts: alternative answers not
already covered by the mark scheme are discussed at the meeting and legislated for. If, after
this meeting, examiners encounter unusual answers which have not been discussed at the
meeting they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of candidates’ reactions to a particular paper.
Assumptions about future mark schemes on the basis of one year's document should be
avoided; whilst the guiding principles of assessment remain constant, details will change,
depending on the content of a particular examination paper.

Further copies of this Mark Scheme are available to download from the AQA Website: www.aqga.org.uk

Copyright © 2007 AQA and its licensors. All rights reserved.

COPYRIGHT

AQA retains the copyright on all its publications. However, registered centres for AQA are permitted to copy material
from this booklet for their own internal use, with the following important exception: AQA cannot give permission to

centres to photocopy any material that is acknowledged to a third party even for internal use within the centre.

Set and published by the Assessment and Qualifications Alliance.

The Assessment and Qualifications Alliance (AQA) is a company limited by guarantee registered in England and Wales (company number 3644723) and a registered charity (registered charity number 1073334).
Registered address: AQA, Devas Street, Manchester M15 6EX Dr Michael Cresswell Director General
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Key to mark scheme and abbreviations used in marking

M mark is for method
m or dM mark is dependent on one or more M marks and is for method
A mark is dependent on M or m marks and is for accuracy
B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation
Jorftor F  follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CSO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—x EE deduct x marks for each error G graph
NMS no method shown C candidate
PI possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of
use of this method for any marks to be awarded. However, there are situations in some units where part
marks would be appropriate, particularly when similar techniques are involved. Your Principal Examiner
will alert you to these and details will be provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no
marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full
marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy

accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.

June 07




PhysicsAndMathsTutor.com

MPC1 - AQA GCE Mark Scheme 2007 June series

MPC1
Q Solution Marks | Total Comments
. —-1- —-1 L
1(a)(i) | Gradient 4B = > or > M1 ié implies M1
6-2 2-6 4
_-6_3 Al AG
4 2
(i) -5 3((x-2
4 =——= ( ) Ml or y=—§x+c and attempt to find ¢
y+1 2 |(x-6) 2
=3x+2y=16 Al OE; must have integer coefficients
(b)() | Gradient of perpendicular = % M1 or use of mym,=—1
:>y—5=§(x—2) Al 3y—2x =11 (no misreads permitted)
. . . . . 7-5 -3
(ii) | Substitute x =k, y =7 into their (b)() Mil or grads . x > =_1
2
=2=3(k=2) > k=5 Al or Pythagoras (k—2)" =(k—6)" +8
Total
J63 W7 (V763 +14x3)
2(a) | 12 =7 or - Bl or
3 3 37
£:2\/7 0rM B1 orﬁ( ) M1
J7 7 J7
= sum =37 B1 = correct answer with all working
correct A2
J7+2
b) | Multiply b Ml
(b) plyby =
Denominator = 7 — 4 = 3 Al
2
Numerator = (\/7 ) +T+207+2 ml multiplied out (allow one slip) 9+ 37
Answer = /7 +3 Al

Total
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MPC1 (cont)

Q Solution Marks | Total Comments
3@)G) | (x+5) BI p=5
—6 Bl 2 q=-6
(i) | Xvertex =5 (or their —p)) B1/ may differentiate but must have x =-5
Vyertex =—0 (or their q) B1V/ 2 and y=—6. Vertex (-5, —6)
(iii) | x=-5 B1 1
(iv) | Translation (not shift, move etc) El and NO other transformation stated
-5 M1 either component correct
through [_6} (or 5 left, 6 down) Al 3 M1, Al independent of E mark
() | x+11=x*+10x+19 quadratic with all terms on one side of
equation
=x*+9x+8=0 or y*—13y+30=0 MI
(x+8)(x+1)=0 or (y-3)(y-10)=0 ml attempt at formula (1 slip) or to factorise
x=-1 or x=-8 Al both x values correct
y=10 y=3 Al 4 both y values correct and linked
SC (—1, 10) B2, (—8, 3) B2 no working
Total 12
4(a)(d) | £ —52¢+96 M1 one term correct
Al another term correct
Al 3 all correct (no + ¢ etc)
(i) | 32 -52 M1 ft one term correct

Al 2 ft all “correct”

(b) 2—)} =8 -104+96 Ml substitute ¢ = 2 into their %
t
=0 = stationary value Al CSO; shown=0 + statement
2
Substitute =2 into ((11—; (=-40) M1 any appropriate test, e.g. y'(1) and y'(3)
t
d*y .
e <0 = max value Al 4 all values (if stated) must be correct
2
(c) | Substitute =1 into their Y Ml must be their d_y NOT d_y
dr dr dr?
Rate of change = 45 (cms’l) ALS 2 ft their »'(1)
. . . dy . . . dy
(d) | Substitute ¢ = 3 into their U Ml interpreting their value of m
t
(27 —-156+96=-33< O)
= decreasing when ¢t =3 E1/ 2 allow increasing if theiri—y >0
1

Total 13
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MPC1 (cont)

Q Solution Marks | Total Comments
5(a)(i) | Centre (-3, 2) Ml 13 or +2
Al 2 correct
(ii) | Radius = 5 B1 1 accept V25 but not ++/25

b)(i) | 32 +(-4)’ =9+16=25

= N lies on circle Bl 1 must have 9 +16 =25 or a statement
(ii) Ay
M1 must draw axes;
c \ ft their centre in correct quadrant
[ ]
N
Al 2 correct (reasonable freehand circle
N enclosing origin)
(iii) | Attempt at gradient of CN M1 withhold if subsequently finds tangent
4
grad CN= —— Al CSO
3
4 . :
y=—gx- 2 (or equivalent) NNA 3 ft their grad CN
(¢)(i) | P(2,6) Hence PC*=5"+4 M1 “their” PC>
= PC =41 Al 2
(i) | Use of Pythagoras correctly M1

PT? =PC? —r* =41-25,

where 7 is a point of contact of tangent
= PT =4 Al 3 Alternative

sketch with vertical tangent M1
showing that tangent touches circle at
point (2,2) Al

hence PT =4 Al

ALS ft their PC? and #*

Total 14
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MPC1 (cont)

Q Solution Marks | Total Comments
6(a)(i) f(l) =1+4-5 Ml must find f(l) NOT long division
= f(l) =0=> (x - 1) is factor Al 2 shown =0 plus a statement
(ii) | Attempt at x> + x + 5 MI long division leading to x* £ x+... or
equating coefficients
f(x)z(x—l)(x2 +x+5) Al 2 p=1, ¢g=35 by inspection scores B1, Bl
(iii) | (x=)1 is real root Bl
Consider b* —4ac for their x* +x+5 Ml not the cubic!

b* —dac=1>-4x5=-19<0

Hence no real roots (or only real root is 1) Al 3 CSO; all values correct plus a statement
P M1 one term correct unsimplified
2 .
(b)(i) j. wdx= 7 +2x" —5x (+¢) Al second term correct unsimplified
Al 3 all correct unsimplified
1 correct use of limits 1 and 2;
(if) [4+810][Z+25} Mi F(2) - F(1) attempted
= 42 Al
4
1 1 N
Areaof A= 5 x11= 55 B1 correct unsimplified
— shaded area =5+ _ 4> combined integral of 7x—6- x’ scores
2 4 M1 for limits correctly used then
= 3 Al 4 A3 correct answer with all working
correct
Total 14
7(a) | b —4ac=4-4(k-1)(2k -3) M1 (or seen in formula) condone one slip
t involve (k) >0 lly M1 must
Real roots when b* — 4ac >0 El mustinvolve ( ) (usually
be earned)
4-4(2k* -5k +3)>0
= 2k +5k-3+1>0 at least one step of working justifying < 0
=2k* -5k+2<0 Al 3 | AG
@) | (2k-1)(k-2) Bl 1
.. . 1 ft their factors or correct values seen on
(ii) | (Critical values) 2 and 2 B1V diagram, sketch or inequality or stated
+ | — | + . .
%' 2' Ml use of sketch / sign diagram
=05<k<K2 Al 3 MI1AO for 0.5<k<2 or k>0.5, k<2
Total 7
TOTAL 75
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Mark schemes are prepared by the Principal Examiner and considered, together with the
relevant questions, by a panel of subject teachers. This mark scheme includes any
amendments made at the standardisation meeting attended by all examiners and is the scheme
which was used by them in this examination. The standardisation meeting ensures that the
mark scheme covers the candidates’ responses to questions and that every examiner
understands and applies it in the same correct way. As preparation for the standardisation
meeting each examiner analyses a number of candidates’ scripts: alternative answers not
already covered by the mark scheme are discussed at the meeting and legislated for. If, after
this meeting, examiners encounter unusual answers which have not been discussed at the
meeting they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of candidates’ reactions to a particular paper.
Assumptions about future mark schemes on the basis of one year's document should be
avoided; whilst the guiding principles of assessment remain constant, details will change,
depending on the content of a particular examination paper.

Further copies of this Mark Scheme are available to download from the AQA Website: www.aqga.org.uk

Copyright © 2008 AQA and its licensors. All rights reserved.

COPYRIGHT

AQA retains the copyright on all its publications. However, registered centres for AQA are permitted to copy material
from this booklet for their own internal use, with the following important exception: AQA cannot give permission to

centres to photocopy any material that is acknowledged to a third party even for internal use within the centre.

Set and published by the Assessment and Qualifications Alliance.

The Assessment and Qualifications Alliance (AQA) is a company limited by guarantee registered in England and Wales (company number 3644723) and a registered charity (registered charity number 1073334).
Registered address: AQA, Devas Street, Manchester M15 6EX Dr Michael Cresswell Director General
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Key to mark scheme and abbreviations used in marking

M mark is for method

m or dM mark is dependent on one or more M marks and is for method

A mark is dependent on M or m marks and is for accuracy

B mark isindependent of M or m marks and is for method and accuracy
E mark isfor explanation

Jorftor F follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CSO correct solution only RA required accuracy
AWFW anything which falls within FwW further work
AWRT anything which roundsto ISW ignore subsegquent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC specia case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—X EE deduct x marks for each error G graph
NMS no method shown c candidate
PI possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of
use of this method for any marks to be awarded. However, there are situations in some units where part
marks would be appropriate, particularly when similar techniques are involved. Y our Principal Examiner
will alert you to these and details will be provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious pendty to candidates showing no working is that incorrect answers, however close, earn no
marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full
marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unlessit is given to less than the degree of accuracy
accepted in the mark scheme, when it gains no marks.

Otherwise werequire evidence of a correct method for any marksto be awar ded.
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MPC1
Q Solution Marks | Total Comments
1(a) | Mid-point of BC = (3, —2) Bl Either coordinate correct
Bl 2 Both cords correct. Accept x=3,y=-2
b)) | =" M1 +2 OEimpliesM1
Ax -2-4 6
__1 Al 2
3
(i) | y—3="their grad”(x + 2) or M1 Ory=mx+ ¢ and correct attempt to
y—1="their grad” (x —4) find c
Hence x+3y=7 Al 2
(iii) | y+5="their grad AB"(x — 2) M1 Or “their x + gy = ¢” and attempt to find ¢
y+5=—%(x—2) or x+3y+13=0 Al 2 | OE
_ Ay 1+5 Or 2 lengths correct:
(C) Grad BC—3(from E__4—2 OE) Bl ABZ\/%; BCZ\/E;ACZ\/%
mm, =-1 stated or
_ 1
grad BC = 3 and grad AB = 3 M1 Or attempt at Pythagoras or Cosine Rule
grad BC X grad AB (= 3x—%)
Product of gradients = -1 Al 3 AC? = AB? + BC* = ZABC =90°
Hence AB and BC are perpendicular CSO Completing proof and statement
Total 11
dy M1 Reduce one power by 1
2(a) | —=4x>-32 Al One term correct
dx Al 3 | All correct (no + ¢ etc)
. : dy
(b) | Stationary point = Pl 0 M1
3 n , . dy
=X =8 AL/ X" =k foIIowmgfromthewd—
X
=>X=2 Al 3 CSO
R Y ) _dy
o) | —=12x B1/ 1 FT their —
©0) dx® dx
. d’y . . . dy
(ii) | Whenx =2, o considered M1 Or complete test with 2 + £ using o
X
=> minimum point E1/ 2
. A dy
(d) | Putting x =0 into their v (=-32) M1
X
dy . s . dy
v < 0= decreasing AL/ 2 Allow “increasing” if their PV >0
X X
Total 11




PhysicsAndMathsTutor.com

MPC1 - AQA GCE Mark Scheme 2008 January series

MPC1 (cont)
Q Solution Marks | Total Comments
3(a) | 58 =10v2 B1 or /16+6 gets B1
J2
%=¥ (=3J2) M1 then M1 for rationalising; and A1 answer
Answer = 13,2 Al 3 |n=13
(b) V2+2 x3\/§+4 M1 Multiplying top & bottom by J_r(3\/§+4)
32-4 3J/2+4
Numerator = 6+ 62 + 42 +8 mi Multiplying out (condone one slip)
Denominator = 18 —16 (= 2) Bl
Final answer = 5J2+7 Al 4
Total 7
4@) | x*+(y-5)* B1 b=5
RHS=5 B1 2 k=5
(b)(i) | Centre (0, 5) B1/ 1 FT their b from part ()
(i) | Radius= /5 B1/ 1 | FT their k from part (a); RHS must be > 0
(©)(i) | x*+4x*>-20x+20=0 M1 May substitute into original or “their (a)”
=xX*—4x+4=0 Al 2 CSO; AG
(i) | (x=2)*=00r x=2 M1
Repeated root implies tangent El Or b® —4ac shown =0 plus statement
Point of contact is P(2, 4) Al 3
@ | (CQ"=)r+7 M1 FT their C
L . Al
JV2<+/5 = Q liesinsidecircle csO 2 | CQor CQ? OE must appear for Al
Total 11
5@ | (9+x)(1-X) M1 +(9+ X)(1£ )
Al 2 Correct factors
(b) | 25—(X* +8x+16)=9-8x—X* B1 1 |AG
(©)(i) | x=—4 isline of symmetry Bl 1
(i) | Vertexis(—4, 25) B1,B1 2
(iii) M1 General () shape
B1 —9 and 1 marked on x-axis or stated
Al 3 9 marked on y-axis and maximum to the
left of y-axis
Must continue below x-axis at both ends
Total 9




PhysicsAndMathsTutor.com

MPC1 - AQA GCE Mark Scheme 2008 January series

MPC1 (cont)
Q Solution Marks| Total Comments
6(a)(i) | p(-1)=—1+7-6 M1 Finding p(-1)
=0 thereforex+ lisafactor Al 2 Shownto =0 plusstatement
(i) | p(X) = (x+1)(x* —x—6) M1 Long division/inspection (2 terms correct)
Al Quadratic factor correct
_ May earn M1,A1 for correct second factor
PO = X+ D(x+2)(x=3) Al 3 | then Al for (x+1)(x+2)(x—3)
(b)(i) | A=2,0) B1 1 Condone x = -2
(i1) X_4_7_X2_6X (+c) M1 One term correct
4 2 Al Another term correct
(may have + c or not) Al All correct unsimplified
81 63 1 7 _
———-18|-(—-—-+6 mi F(3) — F(—1) attempted in correct order
4 2 4 2
=-32 Al 5 CSO; OE
(iii) | Areaof shaded region = 32 B1/ 1 FT their (b)(ii) but positive value needed
. dy .. M1 Oneterm correct
() &_3)( -7 Al All correct (no + c etc)
When x =-1, gradient =—4 Al 3 CsO
. 1
(v) | Gradient of normal = 2 B1/
y = “their gradient” (x £ 1) M1 Must be finding normal, not tangent
y:%(x+1) Al 3 CSO; any correct formeg 4y —x= 1
Total 18
7@) | X¥*+7=K@Bx+) = x*-3kx+7-k=0 B1 1 |AG
2
b? — dac = (—3K)? — 4(7 — k Clear attempt at b* —4ac
(b) (=30 ( ) M1 Condone dlip in one term of expression
(2 distinct roots when) b® —4ac >0 Bl Must involve k
9k>+4k-28>0 Al 3 CSO; AG
(©) | (9k-14)(k+2) M1 Factors or formula correct unsimplified
Critical points—2 and % Al
+tve | —ve | +ve
Sketch U or sign diagram correct M1 -2 14
9
k<-2,k> % Al 4
Total 8
TOTAL 75
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Mark schemes are prepared by the Principal Examiner and considered, together with the
relevant questions, by a panel of subject teachers. This mark scheme includes any
amendments made at the standardisation meeting attended by all examiners and is the scheme
which was used by them in this examination. The standardisation meeting ensures that the
mark scheme covers the candidates’ responses to questions and that every examiner
understands and applies it in the same correct way. As preparation for the standardisation
meeting each examiner analyses a number of candidates’ scripts: alternative answers not
already covered by the mark scheme are discussed at the meeting and legislated for. If, after
this meeting, examiners encounter unusual answers which have not been discussed at the
meeting they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of candidates’ reactions to a particular paper.
Assumptions about future mark schemes on the basis of one year's document should be
avoided; whilst the guiding principles of assessment remain constant, details will change,
depending on the content of a particular examination paper.

Further copies of this Mark Scheme are available to download from the AQA Website: www.aqga.org.uk

Copyright © 2008 AQA and its licensors. All rights reserved.

COPYRIGHT

AQA retains the copyright on all its publications. However, registered centres for AQA are permitted to copy material
from this booklet for their own internal use, with the following important exception: AQA cannot give permission to

centres to photocopy any material that is acknowledged to a third party even for internal use within the centre.

Set and published by the Assessment and Qualifications Alliance.

The Assessment and Qualifications Alliance (AQA) is a company limited by guarantee registered in England and Wales (company number 3644723) and a registered charity (registered charity number 1073334).
Registered address: AQA, Devas Street, Manchester M15 6EX Dr Michael Cresswell Director General
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Key to mark scheme and abbreviations used in marking

M mark is for method

m or dM mark is dependent on one or more M marks and is for method

A mark is dependent on M or m marks and is for accuracy

B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

Jorftor F follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CsO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or Q) accuracy marks NOS not on scheme
—X EE deduct x marks for each error G graph
NMS no method shown c candidate
Pl possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of
use of this method for any marks to be awarded. However, there are situations in some units where part
marks would be appropriate, particularly when similar techniques are involved. Your Principal Examiner
will alert you to these and details will be provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no
marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full
marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy
accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MPC1
Q Solution Marks | Total Comments
1(a) | L: straight line with positive gradient and B1 Line must cross both axes but need not
negative intercept on y-axis reach the curve
cutting at (4,0) and (0,-1) B1 Condone 0.33 or better for
(intercepts stated or marked on sketch)
C: attempt at parabola U or N B1 y4
through (-3,0) and (1,0) or
values —3 and 1 stated as intercepts
on x-axis
1
U shaped graph — vertex below x- =2 L—
axis and cutting x-axis twice M1 -
&
through (0,-3) and minimum point AL .
to left of y-axis (y-intercept or coordinates marked)
(b) | (x+3)(x-1)=3x-1 M1
X +3Xx—x—-3-3x+1=0
=x2-x-2=0 Al 2 AG; must have “= 0" and no errors
© | x=-2)(x+1)=0 M1 (x£1)(x % 2) or use of formula (one slip)
=>x=2, -1 Al correct values imply M1A1
Substitute one value of x to find y ml
Points of intersection (2, 5) and (-1,-4) Al 4 May say x=2,y=5 etc
SC: (2,5) = B2
(-1,-4) = B2 without working
Total 11
2(a) | xy=6 B1 1 | BOfor /36 or £6
23 12 4 12 3
(b) y_23 or \/: or \/: or £><£ M1 Allow M1 for +2
X /3 3 1 Y3 3
=2 Al 2
) | X2+2xy+y? or (/3+2+3)% correct M1 or (\/5 + \/1_2)(\/5 + \/ﬁ) expanded as
4 terms — no more than one slip
Correct with 2 of x2,y?,2xy simplified Al Correct but unsimplified — one more step
2
3+236+12 or  Fx3or (3\/§)
=27 Al 3
Total 6
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MPC1 (cont)
Q Solution Marks | Total Comments
3(@) | V =x(9-3x)° M1 Attempt at V in terms of x (condone slip
when rearranging formula fory =9 — 3x)
or (9-3x)2=81—54x+9x>
V = x(81—54x +9x?)
=81x—54x% +9x° Al 2 AG; no errors in algebra
o | dV ) M1 One term correct
(B)() a:81—108x+27x Al Another correct
Al All correct (no + ¢ etc)
= 27(x* —4x+73) Al 4 CSO; all algebra and differentiation
correct
(i) | (x=3)(x—=1) or (27x—-81)(x—1)etc M1 “Correct” factors or correct use of formula
=>x=13 Al 2
SC: B1,B1 for x = 1, x = 3 found by
inspection (provided no other values)
(c) (;—ZVZ =-108+54x (condone one slip) M1 ft their ((jj_V (may have cancelled 27 etc)
X X
Al 2 CSO; all differentiation correct
2
@@ | x=3=> d \g =54; x=1= 32! =-54 B1./ 1 ft their 3—2\/2 and their two x-values
X X
N . . _ vV
(ii) | (x=) 1 (gives maximum value) El 1 Provided their o <0
X
(1) | Vinax = 36 B1 1 |[CAO
Total 13
2
4(a) (X_gj B1 Must have ()> p=15
+— B1 2 q=1.75
(b) | Minimum value is % B1/ 1 | fttheir q or correct value
(c) | Translation El (not shift, move, transformation etc)
(and no other transformation stated)
3 M1 M1 for one component correct
2 or ft their p or g values
through . (or equivalent in words)
2 Al 3 CSO; condone 1.5 right and 1.75 up etc
Total 6




PhysicsAndMathsTutor.com

MPC1 - AQA GCE Mark Scheme 2008 June series

MPC1 (cont)

Q Solution Marks | Total Comments
5() | Grad AC =% =5 B1 OE
Equation of AC: y=m(x+2) M1 Or use of y=mx+c with (-2, 0) or
or (y—15)=m(x-1) (1, 15) correctly substituted for x and y
y=5x+10 Al 3 OE eg y—-15=5(x-1), y=5(x+2)
X8 M1 Raise one power by 1
(b)(i) 16X—g Al One term correct
Al All correct
1 32
16-2 |-| 82+ < mil F(1)—- F(-2) attempted
=412 (or414, 297 i) Al 5 | CSO; withhold if + c added
5
(ii) | Area A = %x3><15 or 224 or 225 B1 or [* (5x+10) dx =225
Shaded area = i ”
“their (b)(i) answer” — correct triangle M1 Condone "difference™ if A >I
= shaded area :18% Al 3 CSO; OE (18.9 etc)
Total 11
6(a) | Remainder =p(1)=1+1-8-12 M1 Use of p(1) NOT long division
= -18 Al 2
(b)(i) | p(-2)=—-8+4+16-12 M1 NOT long division
=0 = (x+2) is factor Al 2 p(=2) shown=0 and statement
(if) | Quad factor by comparing coefficients or M1 Or full long division or attempt at Factor
(x2 +kx =+ 6) by inspection Theorem using f(£3)
Correct quadratic factor or (x—3) shown
X) = (x+2)(x* =x—6 Al
P =( X ) to be factor by Factor Theorem
p(x) =(x+2)*(x—3) or AL 3 CSO; SC: B1 for (x+ 2)(x***)(x—3) by
(X+2)(x+2)(x—3) inspection or without working
©@) | (k=) -12 B1 1 Condone y=-12 or (0,-12)
(i) AY M1 Cubic shape (one max and one min)
Al Maximum at (—2,0) and through (3, 0) —
at least one of these values marked
_ 3 Al 3 “correct” graph as shown
; (touching smoothly at —2, 3 marked and
/ \\/ minimum to right of y-axis)
Total 11
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MPC1 (cont)

Q Solution Marks | Total Comments
7(@) | (x—8)*+(y—13) B1 Exactly this with + and squares
=13° B1 Condone 169
(b)(i) | grad PC = % B1 Must simplify _—152
(if) | grad of tangent = 2. B1/ Condone —— etc
grad PC 12 2.4
. a5 M1 ft gradient but MO if using grad PC
tangent has equation y —1= 12 (x=3) Al Correct — but not in required final form
ox+12y =27 OE Al MUST have integer coefficients
(iii) half chord =5 Bl Seen or stated
2 _ (their r)? = 52
d _(t eirr)” =5 M1 Pythagoras used correctly d* =13* —5
P (provided r > 5)
Distance = 12 Al CSsO
Total 10
8(a) | b?—4ac =16k —36(k +1) M1 Condone one slip
Real roots: discriminant> 0 B1
=16k* -36k —36>0
= 4k? -9k -9>0 Al AG (watch signs)
(b) | (4k+3)(k-3) M1 Or correct use of formula (unsimplified)
critical points (k=) _3 , 3 Not in a form involving surds
4 Al .S .
Values may be seen in inequalities etc
(k)
\3 I / > sketch M1 Or sign diagram
k>3, k<->
Zo RSy Al NMS full marks
Condone use of word “and” but final
answer in a form such as 3<k < —%
scores AO
Total
TOTAL 75
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Key to mark scheme and abbreviations used in marking

M mark is for method

m or dM mark is dependent on one or more M marks and is for method

A mark is dependent on M or m marks and is for accuracy

B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

Jor ftor F follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CSsO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—X EE deduct x marks for each error G graph
NMS no method shown c candidate
Pl possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of use of this
method for any marks to be awarded. However, there are situations in some units where part marks would be appropriate,
particularly when similar techniques are involved. Your Principal Examiner will alert you to these and details will be
provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the correct answer can
be obtained by using an incorrect method, we must award full marks. However, the obvious penalty to candidates
showing no working is that incorrect answers, however close, earn no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly, the correct
answer without working earns full marks, unless it is given to less than the degree of accuracy accepted in the mark
scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MPC1
Q Solution Marks | Total Comments
1@) | M (3, 2) B1B1 2 B1 for each coordinate
di _ —2-6 (-8
(b) | Gradient AB = 5_1 |21 M1 May use coords of M instead of A or B -
condone one slip
= =2 Al 2 CSO Answer must be simplified to -2
(c) (i) | Gradient of perpendicular = % B1/ ft “their” —1/gradient AB
= y—Z:%(x—?a) M1 attempt at perp to AB; ft their M coords
= 2y-4=x-3 = x-2y+1=0 AG Al 3 CSO Must write down the printed answer
. 3 (k+5)-2 1 Sub into given line equation or correct
() | k=2(k +5)+1=0 or k-3 2 M1 expression involving gradients
Condone omission of brackets or use of x
=k=-9 Al 2 Condone x=-9
(Full marks for correct answer without
working)
Total 9
2(a) | (x-1)(2x-23) B1 1 (1-x)(3-2x) or 2(x—1)(x—1.5) etc
(b) | Critical values are 1, 13 B1/ Correct or ft their factors from (a)
+ - +
Sign diagram or sketch M1 | |
=1<x<1i Al 3 1 13
Full marks for correct inequality without
working
Total 4
s | 15,3745 M1 Multiply by 3=Y2 or Y53
3+45 3-+5 3-v5  5-3
2
Numerator = 21+34/5 - 7\/5—(\/5) ml Condone oneslip  16—4/5
Denominator = 9 - 5 = 4 B1 (Or 5-9= -4 from other conjugate)
Answer = 4—+/5 | Al 4 | CSO
(b) | /45=35 B1
20 205 May score if combined as one expression
—_—=— M1 . .
J5 5 Must have 5 in denominator
Sum = 75 Al 3
Total 7
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MPC1 (cont)

Q Solution Marks | Total Comments
4@)() | (x+1)° B1 p=1
+ 4 B1 2 q=4
(D) | (x+1)°>0 = (x+1)*+4 >0 El 1 | Condone if they say (x+1)° positive
(= x*+2x+5> 0 for all values of x) and adding 4 so always positive
(b)(i) | x=-1 or y=4 M1 fttheir x=—p or y=q
Minimum point is (-1, 4) Al 2
(ii) y B1 Sketch roughly as shown
\J B1 2 y-intercept 5 or (0, 5) marked or stated
X
(c) | Translation (not shift, move etc) El and NO other transformation stated
-1
through {4} (or 1 left, 4 up etc) M1 either component correct or ft their —p, g
Al 3 correct translation
M1, Al independent of E mark
Total 10
5(a)(i) % =2t* - 40t + 66 M1 one term correct
Al another term correct
Al 3 all correct unsimplified (no + c etc)
2
(ii) j—t)z( =6t> — 40 M1 ft one term correct
Al 2 ft all “correct”, 2 terms equivalent
dx . . . dx
(b) pr =54 -120+66 M1 substitute t = 3 into their pr
=0 = stationary value Al CsoO
shown =0 (54 or 2x27 seen)
and statement
. . d%x
Substitute t =3 into pre3 (= 14) M1
2
d—;( > 0 = minimum value Al 4 CSO; all values (if stated) must be correct
dt
. . . dx 2
(c) | Substitute t =1 into their — M1 must be their dx NOT d_;( etc
dt dt dt
dx . dx
—=28 Al 2 ft their — whent=1
dt dt
. . . dx 2
(d) | Substitute t =2 into their — M1 must be their % NOT d_;( or x
dt dt dt
Interpreting their value of 2%
~16-80+66=2 (> 0) nterpreting their value o Py
= increasing whent = 2 =INA 2 Allow decreasing if their % <0
Total 13
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MPC1 (cont)

Q Solution Marks | Total Comments
6(a)(i)| p(2)=8+2-10 M1 Must find p(2) NOT long division
= p(2) =0 = (x-2) is factor Al 2 Shown =0 plus a statement
(i) | Attempt at long division (generous) M1 Obtaining a quotient x* +cx+d
or equating coefficients (full method)
p(x)=(x-2)(x* + 2x +5) Al 2 |a=2, b=5 by inspection B1, B1
d
b)) Y 3241 M1 One term correct
dx Al All correct — no +c etc
. dy . . dy
Whenx =2 —-=3x4+1 ml Sub x = 2 into their —=
dx dx
Therefore gradient at Q is 13 Al 4 CSO
(i) | y=13(x-2) M1 Tangent (NOT normal) attempted
ft their gradient answer from (b)(i)
Al 2 CSO; correct in any form
xt X2 M1 one term correct
(iii) I dx = Z v 7" 10x (+c) Al second term correct
Al 3 all correct (condone no +c)
(iv) [4+2-20]-[0] =14 M1 F(2) attempted and p(-)SSIblyul-:(O)
Must have earned M1 in (b)(iii)
Area of shaded region = 14 Al 2 | CSO; separate statement following correct
evaluation of limits
Total 15
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MPC1 (cont)

Q Solution Marks | Total Comments
7@)(@i) | (x—3)* +(y+5)? Bl One term correct
B1 LHS correct with + and squares
=25-9+9=25 (=5%) B1 3 Condone RHS =25
(b)(i) | C (3,-5) B1/
(ii) | Radius = 5 B1/ 2 Correct or ft their RHS provided > 0
©)() | (7-3)*+ (-2+5)*=16+9=25 Or sub’n of (7, -2) in original equation
D lies on circle
= B1 1 | 724(-2)? -42-2049=0
Must see statement
Or sub x=7 into egn & showingy = -2 etc
(ii) | Attempt at gradient of CD as normal M1 withhold if subsequently uses mym, =-1
grad CD = _2_—(_5):E 4y (condone one slip) FT their centre C
7-3 4 AX
3 3 C P f 3. 29
y+2 = Z(x_7) or y+5 = Z(x_3) Al orrect equation in any form y=o %=
_ CSO Integer coefficients
=3x-4y=29 Al 3 Condone 4y—3x+29=0 etc
(d)(i) | y=kx sub’d into original circle equation M1 or using their completed square form and
X2 + (kx)> —6x+10kx +9=0 multiplying out
= (k> +1)x* +2(5k —-3)x+9=0 AG Al 2 | CSO
must see at least previous line for Al
any error such as kx® =...=k?x* gets A0
(i) | 4(5k —3)* —36(k* +1) M1 Discriminant in k (can be seen in quad
formula)
Condone one slip
= 64k* —120k Al or 8k*-15k=0 OE
Equal roots: 4(5k —3)° —36(k* +1)=0 Bl b? —4ac=0 clearly stated or evident by
an equation in k with at most 2 slips.
8k> -15k =0
mil Attempt to solve their quadratic or linear
equation if k has been cancelled
=k=0, k :% Al 5 OE but must have k=0
If “=0" is not seen but correct values of k
are found, candidate will lose B1 mark but
may earn all other marks
(iii) | (Line is a) tangent (to the circle) El 1 Line touches circle at one point
Total 17
TOTAL 75
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Key to mark scheme and abbreviations used in marking

M mark is for method

m or dM mark is dependent on one or more M marks and is for method

A mark is dependent on M or m marks and is for accuracy

B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

Jorftor F follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CSO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—X EE deduct x marks for each error G graph
NMS no method shown c candidate
Pl possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of use
of this method for any marks to be awarded. However, there are situations in some units where part marks
would be appropriate, particularly when similar techniques are involved. Your Principal Examiner will alert
you to these and details will be provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no marks.
Where a question asks the candidate to state or write down a result, no method need be shown for full marks.
Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy
accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MPC1
Q Solution Marks | Total Comments
. 3. 11
1@)030) | v= _EX + T M1 Attempt at y = f(x)
Or correct expression for gradient using 3 3
fwo correct points Or answer ZE or _EX gets M1
But answer of gx gets MO
(Gradient of AB =) — 3 Al Correct answer scores 2 m_arks . _
5 Condone error in rearranging formula if
answer for gradient is correct.
@iy | mm,=-1 M1 Used or stated
Gradient of perpendicular = % A1/ ft their answer from (a)(i) or correct
5 ) 5 7
y—1=§(x—2) OE Al 5x-3y=7; ory=§x+c, C:_E etc
CSO
(b) | Eliminating x ory but must use M1 An equation in x only or y only
3X+5y=11 & 2x+3y=8
=7 Al
=-2 Al Answer only of (7,-2) scores 3 marks
Total
2(a) 547 347 M1
37 3447
Numerator = 15+57 +3J7 + 7 ml Condone one error or omission
Denominator=9-7 (=2) B1 Must be seen as the denominator
(Answer =) 11+47 Al
2 2
(b) (2\/3) =20 or (3\/5) =18 B1 Either correct
2 2
their (2\/5) - (3\/5) M1 Condone missing brackets and x*
(x2=20-18) x*=2 = BL M1
(= x=)2 Al +4/2 scores A0

Answer only of 2 scores BO, MO
Answer only of /2 scores 3 marks

Total
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MPC1 (cont)
Q Solution Marks | Total Comments
dy M1 One of these powers correct
3(a) | — = 5x* + 40x Al One of these terms correct
dx Al All correct (no + c etc)
(b) | x=-2 g—y=5x(—2)4+(40 X—2) M1 Substitute x = -2 into their g—y
X X
d—y:5><16+(40><—2) =0
dx
= P is stationary point Al CSO Shown = 0 plus statement
eg “st pt”, “as required”, “grad = 0”etc
Or their g—y:O = x"=k (M1)
X
=8 =x=-2 (A1) CSO x =0 need not be considered
| d? 3 _dy
(©)(i) | =5 =20x"+ 40 B1/ Correct ft their —=
dx dx
= 20x(-2)%+40 M1 Subst x = — 2 into their second derivative
(=-160 + 40) = -120 Al CSO
(ii) | Maximum (value) E1/ Accept minimum if their c(i) answer >0
their c(i) answer must be <0 and correctly interpreted
Other valid methods acceptable provided Parts (i) and (ii) may be combined by
“maximum” is the conclusion candidate but —120 must be seen to award
Al in part (c)(i)
(d) | (Whenx=1)y =13 B1
When x =1, ﬂ:5+40 M1 Sub x =1 into their ﬂ
dx dx
. . dy
y = (their 45)x + k OE m1l ft their ™
Tangent has equation y—13=45(x-1) Al CSO OE y=45x+c, ¢=-32

Total
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MPC1 (cont)

Q Solution Marks | Total Comments

4(a)(i) | p(3)=27-3+6 M1 p(3) attempted
(Remainder) = 30 Al

Or long division up to remainder (M1)
Quotient= x> +3x+8 and remainder = 30
clearly stated or indicated (A1) 2
(i) | p(-2)=-8+2+6 M1 p(-2) attempted : NOT long division

p(-2)=0= x + 2 is factor Al 2 Shown =0 plus statement
Minimum statement required “factor” May make statement first such as “x+2 is

a factor if p(-2) = 0”

(iii) b=-2 Bl No working required for B1 + B1
c=3 B1 Try to mark first using B marks
or long division/comparing coefficients (M1) Award M1 if BO earned and a clear
method is used
p(x):(x+2)(x2 —2x +3) (A1) 5 Must write final answer in this form if

long division has been used to get Al

(V) | b* —dac=(-2)° - 4x3 M1 Discriminant correct from their quadratic
MO if b = -1, ¢ = 6 used (using cubic eqgn)

b? —4ac= -8 (or<0) CSO All values must be correct plus

= no (other) real roots Al statement
Or (x —1)2 +2 (M1) Completion of square for their quadratic
2
(x-1)"+2>0 therefore no real roots (A1) 2 | Shown to be positive plus statement
Or (x—1)" =—2 has no real roots regarding no real roots
(b)() | (y,=)6 B1 1 | Condone (0, 6)
NN M1 One term correct
(if) | ——-—+6X Al Another term correct
4 2 Al All correct (ignore + ¢ or limits)
0
{ } =0-(4-2-12) ml F(-2) attempted
-2
=10 Al 5 CSO Clearly from F(0) — F(-2)
(iii) | Areaof A= %x 2% 6 M1 Condone — 2 and ft their yg value
Or J‘i (3x+6)dx and attempt to integrate
=6 Al Must be positive allow —6 converted to +6
Shaded region area=10-6 =4 Al 3 CSO 10 must come from correct working
Total 17
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MPC1 (cont)

Q Solution Marks | Total Comments
5(a)(i) | C (5,-12) B1 1
(if) | Radius =13 (or /169) Bl 1 ++/169 or %13 as final answer scores BO
(b)(i) | (-5)*+12*> or 25+144
=169 = circle passes through O B1 1 Correct arithmetic plus statement
y 4 Eg “O lies on circle”, “as required” etc
(ii) | Sketch o 0
% Freehand circle through origin and cutting
Bl positive x-axis with centre in 4™ quadrant
Condone value 10 missing or incorrect
25+ (p +12)° =169 M1 Or doubling their yc-coordinate
(p+12)=+12 p=-24 Al 3 Condone use of y instead of p
SC B2 for correct value of p stated or
marked on diagram
. -12+7 . .
(c)(i) | grad AC = E+7 M1 correct expression, but ft their C
=- > Al 2 Condone S
12 -12
. _ 12 -1
(i) grad tangent = = B1V their grad AC
12 s 12
y+7 :E(x+7) M1 ft “their e must be tangent and not AC
=12x-5y+49=0 Al 3 OE with integer coefficients with all
terms on one side of the equation
Total 11
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MPC1 (cont)

Q Solution Marks | Total Comments
6(a)(i) | (x —4)2 or p=4 B1 ISW forp=-4if (x —4)2 seen
+1 org=1 Bl
(i) | (Minimum value is) 1 B1/ Correct or FT “their g” (NOT coords)
(iii) | (Minimum occurs when x =)4 B1/ Correct or FT “their p” — may use calculus
Condone (p, ** ) for this B1 mark
(b)(i) | (x-5)" = x> -10x+25 B1
(i) (x=5)"+ (7T—x- 4)2 M1 Condone one slip in one bracket
) ) May be seen under sign
=(x-5)"+(3-x)
= x? 10X+ 25+9 - 6x+ x* Al From a fully correct expression
AB? = 2x? —16x + 34
=2(x? -8x+17) Al AG CSO
(iii) | Minimum AB? =2 x “their (a)(ii)” M1 Or use of their x = 4 in expression
Or use of their B(4, 3) and A(5, 4) in
distance formula
MO if calculus used
Answer only of 2 x “their (a)(ii)” scores
M1, AO
Minimum AB = /2 Al
Total
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MPC1 (cont)

Q

Solution

Marks

Total

Comments

7(a)

(b)(¥)

(i)

k(x2+3)=2x+2
= kx? —2x+3k-2=0

Discriminant = (-2)° - 4k (3k - 2)

=4-12k* + 8k
Two distinct real roots = b? —4ac >0
4-12k* + 8k >0

=12k?-8k-4<0
=3k?-2k-1<0

(3k +1)(k -1)

Critical values 1 and —%

Use of sign diagram or sketch

\ /

) 1

OO0

:>—1<k<1 0r1>k>—1
3 3

condone —é< k AND k<1 for full
marks but not OR or “,” instead of AND

Bl

M1

Al
B1/

Al

M1

Al

M1

Al

AG OE all terms on one side and =0

Condone one slip (including x is one slip)
Condone 22 or 4 as first term

condone recovery from missing brackets
“their discriminant in terms of k> >0
Not simply the statement b? —4ac >0
Change from > 0to <0 and divide by 4
AG CSO

Correct factors or correct use of formula

May score M1, Al for correct critical
values seen as part of incorrect final
answer with or without working

If previous Al earned, sign diagram or
sketch must be correct for M1

Otherwise, M1 may be earned for an
attempt at the sketch or sign diagram
using their critical values.

Full marks for correct final answer with or
without working
< loses final A mark

Answer only of 1<k< —% or

k < —%; k <1 etc scores M1,A1,MO0 since
the correct critical values are evident
Answer only of %< k <1 etc where

critical values are not both correct gets
MO,MO0

Total

TOTAL

75




PhysicsAndMathsTutor.com

AQY/

General Certificate of Education

Version 1.0 0110

Mathematics 6360

MPC1 Pure Core 1

Mark Scheme

2010 examination - January series



PhysicsAndMathsTutor.com

Mark schemes are prepared by the Principal Examiner and considered, together with the
relevant questions, by a panel of subject teachers. This mark scheme includes any
amendments made at the standardisation meeting attended by all examiners and is the scheme
which was used by them in this examination. The standardisation meeting ensures that the
mark scheme covers the candidates’ responses to questions and that every examiner
understands and applies it in the same correct way. As preparation for the standardisation
meeting each examiner analyses a number of candidates’ scripts: alternative answers not
already covered by the mark scheme are discussed at the meeting and legislated for. If, after
this meeting, examiners encounter unusual answers which have not been discussed at the
meeting they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of candidates’ reactions to a particular paper.
Assumptions about future mark schemes on the basis of one year's document should be
avoided; whilst the guiding principles of assessment remain constant, details will change,
depending on the content of a particular examination paper.

Further copies of this Mark Scheme are available to download from the AQA Website: www.aqa.org.uk

Copyright © 2010 AQA and its licensors. All rights reserved.

COPYRIGHT

AQA retains the copyright on all its publications. However, registered centres for AQA are permitted to copy material
from this booklet for their own internal use, with the following important exception: AQA cannot give permission to

centres to photocopy any material that is acknowledged to a third party even for internal use within the centre.

Set and published by the Assessment and Qualifications Alliance.

The Assessment and Qualifications Alliance (AQA) is a company limited by guarantee registered in England and Wales (company number 3644723) and a registered charity (registered charity number 1073334).
Registered address: AQA, Devas Street, Manchester M15 6EX Dr Michael Cresswell Director General



PhysicsAndMathsTutor.com

MPC1 - AQA GCE Mark Scheme 2010 January series

Key to mark scheme and abbreviations used in marking

M mark is for method

m or dM mark is dependent on one or more M marks and is for method

A mark is dependent on M or m marks and is for accuracy

B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

Jor ftor F follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CSO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—X EE deduct x marks for each error G graph
NMS no method shown c candidate
Pl possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of use of this
method for any marks to be awarded. However, there are situations in some units where part marks would be appropriate,
particularly when similar techniques are involved. Your Principal Examiner will alert you to these and details will be
provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the correct answer can
be obtained by using an incorrect method, we must award full marks. However, the obvious penalty to candidates
showing no working is that incorrect answers, however close, earn no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly, the correct
answer without working earns full marks, unless it is given to less than the degree of accuracy accepted in the mark

scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MPC1
Q Solution Marks | Total Comments
1(a) | P(-3)=(-3)° -13(-3)-12 M1 must attempt p(—3) NOT long division
=-27+39-12 " |
—0 = x+3is factor Al 2 shown =0 plus statement
2 Full long division, comparing coefficients
(b) (X+3)(X +bx+c) M1 or by inspection either b=—3 or c=-4
(¥ ~3x—4) obtained AL or M1AL for either (x—4) or (x+1)
clearly found using factor theorem
(x+3)(x=4)(x+1) Al 3 CSO; must be seen as a product of 3
factors
NMS full marks for correct product
SC B1 for (x+3)(x—4)( )
or (x+3)(x+1)()
or (x+3)(x+4)(x—-1) NMS
Total 5
. 7-3 Ay . e
2(a)(i) | grad AB :ﬁ M1 A_ correct expression, possibly implied
- X
=2 (must simplify 4/2) Al 2
7-9 2
(ii) | grad BC=——=—— M1 Condone one slip
3+1 4
NOT Pythagoras or cosine rule etc
grad AB x grad BC =-1
= /ABC =90° or AB & BC perpendicular Al 2 convincingly proved plus statement
SC B1 for —1/(their grad AB)
or statement that mm, =—1 for
perpendicular lines if MO scored
(b)(i) | M (0,6) B2 2 B1 + B1 each coordinate correct
(i) 2_ _1\2 _a)2
(AB ‘) (3 1) +(7 3) M1 either expression correct, simplified or
(BC2=) (3+1f +(7_9)2 unsimplified
AB?=2°+4% or BC*=4*+2° Al Must see either AB?>=.., or BC? =...,
or +/20 found as a length
AB’=BC’ = AB=BC
Al 3
or AB=«/5 and BC:@
7 -
- gmdBM:——E M1 ft their M coordinates
(i) 3-0
or —1/(grad AC) attempted
1 . .
ZE Al correct gradient of line of symmetry
. 1
BMh%emmﬂm1y=5x+6 Al 3 CSO, any correct form
Total 12

"~ Deleted: |

XMCA2
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MPC1 (cont)

Q Solution Marks | Total Comments
dv 4t M1 one term correct
3(@)() y_=2 —4t+4 Al another term correct
dt 8 Al 3 all correct (no + c etc) unsimplified
2 2
(i) (;Tg = 12; -4 M1 ft one term “correct”
Al 2 correct unsimplified (penalise inclusion of
+c once only in question)
dy . . . dy
(b) | t=2;, —=4-8+4 M1 Substitutet=2 into their —
dt dt
d .
—y=0 = stationary value Al CSO; shown =0 plus statement
d? d?
t=2; ~Y6-4=2 M1 Subt=2 into their
dt dt
=y has MINIMUM value Al 4 CSO
1
©)@) | t=1; d_y =——4+4 M1 Substitutet =1 into their d_y
a2 dt
1
=E Al 2 OE; CSO
NMS full marks if Z_il correct
.| dy . N . dy
(i) E>O = (depth is) INCREASING E1/ 1 allow decreasing if states that thelrE<0
Reason must be given not just the word
increasing or decreasing
Total 12
8 V2 25 \F
_ . _ . _ OF X—= 0Or | X—=|Or ,[— +,[—
4(a) | VB0=5v2; 18 =3v2; +8=22 M1 7% [ \/EJ V7 V3
At least two of these correct
5\/§+3\/§ any correct expression all in terms of\/E
2\/5 Al or with denominator of 8, 4 or 2
. /400 ++/144
simplifying numerator eg T
Answer =4 Al 3 CSO
247 -1){ 2N 7 -5
o (T | o
(247 +5)(27-5)
numerator = 4x7—2+/7 —10:/7 +5 ml expanding numerator
( condone one error or omission)
denominator = 3 B1 (seen as denominator)
Answer =11-4+/7 Al 4
Total 7
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MPC1 (cont)

Q Solution Marks | Total Comments
5@) | x*—8x+15+2 B1 Terms in x must be collected, PI
their(x—4)2 (+k) M1 ft (x— p)2 for their quadratic
:(x—4)2 41 Al 3 ISW for stating p =—4 if correct
expression seen
(b)(i) Y, M1 w shape in any quadrant (generous)

1 Al correct with min at (4, 1) stated or 4 and 1

1 marked on axes

Ol T L condone within first quadrant only

B1 3 crosses y-axis at (0, 17) stated or 17
marked on y-axis
(i) | y=k M1 y= constant
y=1 Al 2 Condone y=0x+1
(c) | Translation (not shift, move etc) El and no other transformation
) 4 M1 One component correct
with vector L or ft either their por q
CSO; condone 4 across, 1 up; or two
Al 3
separate vectors etc
Total 11
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MPC1 (cont)

Q Solution Marks | Total Comments
6(a)(i) d—y=24x _19-6x2 M1 2 terms correct
dx Al all correct (no + c etc)
when x=2, j—y=48 -19-24 ml
X
= gradient = 5 Al 4 CSO
(ii) | grad of normal = —é B1/ ft their answer from (a)(i)
.1
y+6:(thelr——j(x—2)
5 ft grad of their normal using correct
M1 coordinates BUT must not be tangent
1 condone omission of brackets

ory= (thelr - Ej x+cand c evaluated
usingx=2andy =-6

X+5y+28=0 Al 3 CSO; condone all on one side in different

order
(b)(i) 12,19, 2., M1 one term correct
—X ==X "—-=X Al another term correct
3 2 4 Al all correct (ignore +c or limits)
=32-38-8 ml F(2) attempted
=-14 Al 5 CSO; withhold Al if changed to +14 here
. 1
(ii) | Area A :EXZXGZG Bl condone —6

Shaded region area =14—6 M1 difference of i|I| +[A|

=8 Al 3 CSO

Total 15
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MPC1 (cont)

Q Solution Marks | Total Comments
7(a)(i) | x=*220r y=%6 or (x—2)>+(y+6)’ M1
C(2,-6) Al 2 | correct
(ii) | (r*=)4+36-15 M1 (RHS =) their (=2)? + their (6)* - 15
=r=5 Al 2 | Not #5 or /25
(b) . ) Comparison of ycand r,eg—6+5=-1
explaining why |yc| >ri6>5 El or indicated on diagram
full convincing argument, but must have E1 2 Eg “highest point is at y = —1” scores E2
correctycand r
E1: showing no real solutions when y=0
+E1 stating centre or any point below x-
axis
©) | (PC*=) (5-2)" +(k+6)" ft their C coords
=9+k?+12k +36 M1 and attempt to multiply out
PC?=k%+12k +45 Al 2 AG CSO (must see PC? = at least once)
| PC>r=PC?>25 k?+12k +45 > 25
(i) ) B1 1 AG Condone )
=k“+12k+20>0 =k“+12k+20>0
(iii) | (k+2)(k+10) M1 Correct factors or correct use of formula
May score M1, Al for correct critical
k=-2, k=-10 are critical values Al values seen as part of incorrect final
answer with or without working.
Use of sketch or sign diagram:
\ / If previous Al earned, sign diagram or
~10 ) M1 sketch must be correct for M1, otherwise
M1 may be earned for an attempt at the
+ -, + sketch or sign diagram using their critical
T T
10 5 values.
= k>-2, k< -10 Al 4 k>-2, k< -10 loses final A mark
Condone k>-2 OR k< —10 for full Answer'\;):I)'/A\cif I\:g__z’ k; _1_0_ et::
marks but not AND instead of OR scores M1, Al since the critica
values are evident.
Take final line as their answer
Answer only of k>2, k< —10 etc scores
MO, MO since the critical values are not
both correct.
Total 13
TOTAL 75

- [ Deleted: |
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XMCA2
Q Solution Marks | Total | Comments
1(a
@ X = —g B1 Seeing —% OE
p(-1.5)=2(-1.5)* +3(-1.5)% —8(-1.5)* —14(-1.5) -3 | M1 Atte(r?pti)ng to evaluate p(-1.¢
orp(1.5
p(-1.5) = 10.125-10.125-18+21-3 =0 ]
so (2x + 3) is a factor of p(x) ] Al 3 CSO Need both the arithme
to show ‘= 0’ and the
conclusion.
b)(i M1 Dividing throughout by x OE
()0 X3-4x-1=0=> x(x*- 4)-1=0= x2_4=3 g g y
X
, 1 1 .
X*==—4+4 = x = |—+4 (since x>0) A1 2 CSO
X X
(i) X2 =2.1213 B1 AWRT 2.121

X3 = 2.1146 B1 AWRT 2.1146

X4 = 2.1149 B1 3 CAO

Total 8

2(a) 5+ X A N B M1 Either multiplication by
1-x)2+x) 1-x 2+x gtetg(r)nmlrelztor or cover up rule
= 5+x=AQ2+x) +B(1-%) ptec.

Substitute x = 1 ; Substitute x = -2 m1 Either use (any) two values c
to find A and B or equate
coefficients to form and atten
to solve A-B=1 and 2A+B=5

A=2,B=1 A1 3

O | (L1=x) =1+ (~1)(=X) + px’ M1 p#0
= 14+ x4+ X°... A1 2
(i) X1 1 X)  (<)(=2)( x’ XY\ ey
271+ 2 | =1+ = [+ 2]+ M1 [1+(-1) 3 +kx“]
2 2 2 2! 2
A1 X\
Correct expn of | 1+ 2
S+ X - -
A=x)2+x) =2(1-x)7" + (2+x)” M1 Using (a) with powers ‘=1’. P
) 1 X X2
= 2(1+Xx+Xx°..)+ > 1—E+7+... m1 Dep on prev 3Ms
=25+ 1.75x + 2.125x* +.... A1F 5 Ft only on wrong integer valu
for A and B, ie simplified
(A+1/2B)+(A-1/4B)x+(A+1/8]
[Award equivalent marks for
other valid methods.]
Total 10

Page Break
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XMCAZ2 (cont)

Q Solution Marks | Total | Comments
3(a)(i)
b,
{ M1 Modulus graph
oT T 21 A1 Correct shape including
cusp at (7, 0). Ignore any
part of graph beyond
2 0<x<27.
(ii) k=1 B1 1
(b)
YA j i
| ’ M1 Two branch curve, genera
| i shape correct.
,f i
‘ }
H i | A1 Min at (ax, 1) Max at (5, 1
‘ ; ; — with o roughly halfway
ai Z T % v between 0 and 7, and A
- ' { roughly halfway between ;
: * and 2z and curve
| | asymptotictox =0, x=r
| l and x = 2.
| 2
2
Total 5
4(a) dy (X + 2)3e3x _ e3x (1) B1 (e3X): — 3e3x
i > M1 Quotient rule OE
dx (x+2) A1 3
(b) dv 6e’°—e° 5 M1 Attempt to find dy/dx at x=
Whenx=0, Y= 2% -2 A1F
dx 2 4
1
0,—
s o1
, 1 5
Equation of tangentat A: y — 5 = Z(X -0) A1 4 ACF
Total
Page Break

XMCAZ2 (cont)

Q Solution Marks | Total | Comments
1
S v :ﬂjo cos(x?) dx M1 J. cos(x?) dx

Al Correct limits. (Condone k:
or missing 7z until the final
mark)
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Applying Simpson'’s rule to I:cos(xz) dx

X 0 0.25 0.5 0.75 1 B1 PI
Y=y*1 0.9980(47) 0.9689(12) 0.8459(24) B1 PI
0.5403(02)
[7Y vals. 3.1415(9) 3.1354(5) 3.0439(2) 2.6575(5)
1.6974(0)]
0.25
T><{Y (0) +Y (@) +4[Y (0.25) +Y (0.75)] + 2Y (0.5)} | m1 Use of Simpson’s rule
V= ﬁx% So V =2.8416 (to 4 d.p.) A1 CAO
Total
Page Break
XMCAZ2 (cont)
Q Solution Marks | Total | Comments
6(a)(i) B2,1,0 B2 correct sketch-no part ¢
E curve in 2,3 or 4™
2 quadrants and ‘In3’
(B1 for general shape in 1°
a3 quadrant, ignore other
l . quadrants; In3 not requirec
(ii) Range of f: f(x) 21In3 M1 2In3 or >In3 or f2In3
A1 2 Allow vy for f(x).
o)) [y=f"(x) = fy)=x
= In(2y + 3) = x M1 X &y at any stage
= 2y+3=¢" m1 Useof Inm=N = m=¢
» e* -3 .
f(x)= > A1 3 ACF-Accept y in place of
(x)
(i) Domain of f ' is: x > In3 B1F 1 ft on (a)(ii) for RHS
(c) d 1 M1 1/(2x+3)
—[(In(2x+3)|= X2
o [(n@x+3)] o3 Al |2
(d)(i) P, the pt of intersection of y = f(x) and y = f 7 (x),
must lie on the liney = x ; M1;
so P has coordinates (¢, ).
fla) =« M1 OE eg f (@)=«
INn2a+3)=a =2a+3=¢e" A1 3 A.G. CSO
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€ > 3=0{:>e“=2a+3
(i) dp,_ 1,
&[f l(X)]=§e B1F
Product of gradients =
2X+3
At P(¢, @), the product of the gradients
o8 243 Bl |2 |AG CSO
20+3 2a0+3
Total 15
Page Break
XMCAZ2 (cont)
Q Solution Marks | Total | Comments
7(a) dy < M1 M1 Product rule OE.
—=Xe +e". A1
dx
At stationary point(s) e*(x +1)=0 m1
e >0 E1 OE eg accepte*#0
Only one value of x for st. pt. Curve
has exactly one st pt A1 CSO with conclusion.
Stationary pointis (-1, - e™") A1 6
(b) Stationary pointis (-1, k — e™") B1F OrE1fory=x¢e" to y=xe*+kisa
vertical translation of k units.
St. pt is on x-axis, so k = e". B1 2
Total 8
8 1 COS X
I —dy = I ——dx M1 Separating variables with intention to
y 6 +sin x )
then integrate.
Iny =1In (6 + sin x) (+c) A1 A1 A1 for each side. Condone missing
G
INn2=In6 +c m1 Substitutingx =0,y =2tofind c
Iny=In(6+sinx)+In2-1In6
1 .
so y= §(6 +sinx) A1 5 Correct simplified form not involving
logs
Total 5
9(a) y=e> > e ¥ - 6e
Reflection; in the y-axis M1;A1
Stretch, M1 M1 ‘Stretch’ with either (l) or (ll).
(I) parallel to y-axis, (lIl) scale factor | A1 4
6.
For correct alternatives to the stretch
after writing y = e>*""® award B1 for
‘translation in x-dirn.” and B1 for the
correct vector (OE) noting order of
transformations.
(b)(i) Area of rectangle/shaded region
below B1

x-axis = 3k
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Area of shaded region above x-axis

= _[: 6e2* dx B1
k M1

= |- 38’“]0 = -3¢ - (-3) A1
Total area of shaded region

=3k-3e* +3=4 M1
3k-1-3e*=0 = (Bk-1)e*-3=0 | A1 6

(il Let f(k) = (3k - 1)e* - 3

f(0.6) = 0.8e'?-3 = -0.3(4..)<0
f(0.7) = 1.1e"*-3 = 1.(46..)>0 M1

Since change of sign (and f
continuous), 0.6 <k <0.7 A1l 2

F(k) — F(0) following an integration.
ACF

AG CSO

Both f(0.6) and f(0.7) [or better]
attempted

AG Note: Must see the explicit
reference to 0.6 and 0.7 otherwise Al

Total 12

Page Break

XMCAZ2 (cont)

Q Solution Marks | Total | Comments
10(a) 5 2 3 -
— M1 M1 for + (OB - OA
AB =|1|-|0|=|1 L) )
4 0 4 A1 OE for BA
2 3
Line AB: r={0|+A4|1 BIE |3 OE Fton AB
0 4
(b) 3] [1 —
M1 + AB e direction vector of | evaluatec
l|e|2|=3+2+4=9
4| |1
2 2 2 _ .
V3*+1° +4° =26 B1F Either: Ft on either of ¢'s vectors
V12422412 =46
\/%\/_cose—g M1 Use of |a||b|cos & =a=b
cos@ = 9
J_ J6 f V1342 f
= c0S@ =
2\/—\/— 2\/— A1 4 AG CSO
(c)(i)
/43&,’4)
Alzop) P
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2+p]| [5] [p-3 M1
BP=| 2p |-|1|=|2p-1 A1 Condone one slip
p 4 p-4
1 =il )
- M1 + BP e direction vectorof | =0".
BPe|2/=0; 6p=9 = p=1.5 A1 Condone one slip
1
P (3.5, 3, 1.5) is mid point of BC A1 5
(i) X. +5 +1 Z. +4
Xe¥9 g5 Ye ™2 3% * % 15 |
2 2 2
= C(2,5,-1) A1 2 Condone written as a column vector.
Award equivalent marks for alternative
valid methods.
Total 14
Page Break
XMCAZ2 (cont)
Q Solution Marks | Total | Comments
11(a) sin(2x + x) = sin2x cosx + cos2x sinx M1
= [2sinxcosx]cosx + [1-2sin’X]sinx | B1;B1 B1 for each [...]. Accept alternative
correct forms for cos2x
= 2sinx(1-sin®x) + (1-2sin®)sinx m1 All in terms of sin x
= 2sin x — 2sin®x - sin x — 2sin®x
sin3x = 3sinx — 4sin’x . A1 5 CSO
(b) 2 sin3x =1 - cos2x
2(3sinx — 4sin®x) = 1 - cos2x M1 Using (a)
2(3sinx - 4sin®*x) = 1 - (1-2sin?x) M1 Equation in sin x
A1
2sinx (3 —sinx — 4sin®x) = 0
[2sinx =0] (3 —4sinx)(1 +sinx)=0 m1 Factorising/solving quadratic in sin
sinx=0; x = 180° B1
sinx=0.75; X = 48.6°, 131.4° A1 Ignore solns outside 0°<x<360°
throughout
sinx=-1; x =270° A1 7
Total 12
12(a)(i) _ dv _ ) M1 Attempt to use parts formula in the
u=x and ax sec X ‘correct direction’
3—i=1and v = tan x A1 Pl
..... =X tan x —Itanxdx A1
= xtanx - In(secx) (+c) A1l 4 OE CSO (Condone absence of
+C)
. . . 2, — 2
(ii) J- wtan? x dx :,[ X(sec? x —1) dx M1 Use of identity 1 + tan“x = secx
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1
=[x tan x - In (sec x)] —EXZ (+c) A1FE 2 [...]fton (a)(i)
(b) X=2sin@, dx=2cosé do M1 “dx =f(@)do " OE
2 4o - m1 Eliminating all x’s
J. NV dx—j VA(L-sin® ) 2c0s0 o | ,,
- J‘ 4c0s20 d9 = J‘ 2(cos26+1) do m1 Use of cos26 to integrate cos®6.
=sin 20 +26 (+c) A1F Ft a slip
= 2sin@1-sin’ @ +26 (+c)
x? .4 x -
= X 1—7 +2sin > (+¢) A1 6 ACF (accept unsimplified)
Total 12
Page Break
XMCAZ2 (cont)
Q Solution Marks | Total | Comments
13 x=3t+t° y =8-3t?
dx dy
at 3+3t° F —6t M1 Both attempted and at least one
correct.
dy -6t M1 Chain rule.
dx  3+3t7 A
AtP(-4,5), t=-1 B1
At P(—4, 5), d_y = b =
dx 3+3
Gradient of normal at P is -1 M1
Eqgn of normal at P: y—-5=-1(x+4) | A1l ACF
y+x=1
Normal cuts curve C when
8—3t° +3t+t°=1 M1
= -3t +3t+7=0 Al
= (t+1)t?-4t+7)=0 () m1
(t? -4t +7)=0 has no real solutions
since (-4)2< 4(1)(7). M1
t = -1 is only real solution of (*) so
normal only cuts C at P, where t = -1 E1

ie the normal does not cut C again.

11

Total

11
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Key to mark scheme and abbreviations used in marking

M mark is for method

m or dM mark is dependent on one or more M marks and is for method

A mark is dependent on M or m marks and is for accuracy

B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

JorftorF follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CSsO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—X EE deduct x marks for each error G graph
NMS no method shown c candidate
Pl possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of use of this
method for any marks to be awarded. However, there are situations in some units where part marks would be appropriate,
particularly when similar techniques are involved. Your Principal Examiner will alert you to these and details will be
provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the correct answer can
be obtained by using an incorrect method, we must award full marks. However, the obvious penalty to candidates
showing no working is that incorrect answers, however close, earn no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly, the correct
answer without working earns full marks, unless it is given to less than the degree of accuracy accepted in the mark

scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MPC1
Q Solution Marks | Total Comments
1(a) = E— E M1 Attemptaty =...
3 3
Gradient AB = —% Al 2 Condone error in rearranging equation
(b)() | y -7 ="their grad AB"(x-3) M1 or 2x+3y =k and subx=3,y=7
or y =mx+c, m=their grad AB and
attempt to find cusingx =3,y =7
y—7=—§(x—3) OE Al 2 2x+3y = 27 y:—§x+9 etc
@iy | mm,=-1 M1 or negative reciprocal (stated or used PI)
= grad AD = g AL/ FT their grad AB
y-7 =g( x—3) Al Any correct equation unsimplified
_ Integer coefficients; all terms on one side,
= 3x-2y+5=0 Al 4 condone different order or multiples.
eg 0=4y-6x-10
(c) | 2x+3y=14 and 5y —x=6 used
with x or y eliminated (generous) M1 2(5y—6)+3y=14 etc
x=4, Al
y=2 Al 3 | B(4,2) full marks NMS
Total 11
2(a) (3_\/5)2 _g_ 6\/§+(\/§)2 M1 Allow one slip in one of these terms
B MO if middle term is omitted
=14 -6+5 Al 2
2
3-+/5 5-1
(b) ( I) xl—\E M1 or x§—
1445 1.6 5 -1
14+ 6/5+/5 - 64/5 ~14+/5 mi Expanding their numerator
(=44-205 ) (condone one error or omission)
(Denominator) = — 4 B1 Must be seen as denominator
(Answer) = =11+ 5.5 Al 4 Accept “answer = 545-11"
Total 6
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MPC1 (cont)

Q Solution Marks | Total Comments
3(a)(i) | p(-3)=(-3)"+7(=3)" +7(-3)-15 M1 p(-3) attempted; NOT long division
= -27+63-21-15 This line alone implies M1
p(-3)=0 = (x+3 is) factor Al 2 p(-3) shown =0 plus statement
.. _ 2 Full long division, comparing coefficients
(i) | P(x)=(x+3)(x" + px-+a) M1 or by inspection either p = 4 or g = -5
dratic fact 2 Ay_5 or M1 Al for e_ither x=1 or x+5
(Quadratic factor) <X X ) Al clearly found using Factor Theorem
(p(x)=) (x+3)(x-1)(x+5) Al 3 Must be seen as a product of 3 factors
NMS full marks for correct product
SC B2 for 3 correct factors listed NMS
SC B1 for (x + 3)(x — 1)()
or (x +3)(x+5)()
or(x+3)(x+1)(x-5)
(b) | p(2)=2°+7x2*+7x2-15 M1 NOT long division; must be p(2)
or (2+3)(2-1)(2+5) May use “their” product of factors
(Remainder) = 35 Alcso 2
(©)@) | p(-1)=-16; p(0)=-15 B1 1 | Values must be evaluated correctly
= p(-1)<p(0)
(i)
VA Bl y- intercept —15 marked or (0,—15) stated
/\ / M1 Cubic graph — 1 max, 1 min
-5 3 1 ; Al N\ shape with -5, -3, 1 marked
-15 Al 4 Graph correct with minimum point to left
of y-axis and going beyond both -5 and 1
Cannot score M1AQAL but can score Previous Al must be scored
BOM1A1A1l
Total 12
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MPC1 (cont)

Q Solution Marks | Total Comments
NI M1 One term correct
A@)(31) | —-—=x*+9x Al Another term correct
5 2 Al All correct (may have + c)
3—52—16 +18 m1 F(2) attempted
:82 Al 5 E , 8.4
5 5
(ii) | Shaded area =18 — ‘their integral’ M1 Pl by 18 — (a)(i) NMS
= g Al 2 % 9.6 NMS full marks
N M1 One term correct
(B)() dx =4x" -8 Al All correct (no + ¢ etc)
x=1:>%:4—8 ml sub x =1 into their v
X
(Gradient of curve )= -4 Alcso 4 No ISW
. 9 _ N ov—_ _ any correct form ; FT their answer from
()] y-2 4(x-1)5 y=—Axtc, c=6 B/ ! (b)(i) but mustuse x=1andy = 2
Total 12
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MPC1 (cont)

Q Solution Marks | Total Comments
5(a) , ) M1 One term correct LHS
(x+5)" + (y-6)" =5 Al LHS all correct
B1 3 RHS correct: condone = 25
(b)(i) | sub x=-2, y =2 into circle equation Circle equation must be correct
32 +(-4)" =25
=> lies on circle Bl 1 Must have concluding statement
.. 4 4
(ii) | Grad PC = ~3 Bl Condone 3
Normal to circle has equation
y -6 = 'their gradient PC'(x+5) M1 MO if tangent attempted or incorrect
] ) coordinates used
or y-2="theirgradient PC'(x +2)
y—6:—%(x+5) Any correct form eg 4x+3y+2=0
4 Alcso 3 ——ﬂx+c c——g
or y—2:—§(x+2) yEmRRre 6773
Alternative 1
(iii) | PM = % x radius M1 Attempt at M (—%,4) with at least one
correct coordinate and PM? attempted
=25 Alcso pmM2=244=-2
4 4
PO =8 B1 PO?=4+4=8
P is closer to the point M Elcso 4 Statement following correct values
Alternative 2
Attempt at M (—Z, 4) with at least one
(M1) N 2
correct coordinate and attempt at vectors
or difference of coordinates
—— (=15
(Alcso BV :[ j OE
) 2
(Elcso) P is closer to the point M
(E1) ) Components of their PM and OP
considered — totally independent of M1
Total 11
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MPC1 (cont)

Q Solution Marks | Total Comments
6(a)(i) | S.A.=4xy+5xy+3xy+6x*>+6x* OE M1 Condone one slip or omission
=12xy +12x* Al
144 =12xy +12x? Must see this line
= xy+x° =12 Alcso 3 | AG
. 1
(i) | (Volume =) §x3x><4x><y OE M1
_y2
6x? (12-x%) Must see (y:)M or xy =12 —x?
=6X* x—-~ X
X for Al
(V =)72x -6 Al 2 AG must be convinced not working back
from answer
B)) N 25182 M1 One term correct
dx Al 2 All correct (no + ¢ etc)
(ii) x:2:0|—\/:72—18><22 M1 Substitute x =2 into theird—v
dx dx
= v 72-72=0
dx
= stationary (value when x = 2) Al 2 Shown = 0 plus statement
Statement may appear first
2
(c) d_\2/ = —36X B1/ FT their v
dx dx
2 2
d—\gz —72 or whenx=2 :d—\g <0
dx dx
: RY
= maximum E1V/ 2 FT their g value when x = 2
X
with appropriate conclusion
Total 11
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MPC1 (cont)

Q Solution Marks | Total Comments
7(a)(i) | 2(x—5)? B1 p=5
+3 Bl 2 g=3
(i) | Stating both (x—5)>>0 and 3>0 M1 FT their p & g, but must have q >0
= 2x? - 20x+53>00r 2(x=5)>+3>0
= 2x% = 20%x+53 = 0 has no real roots Alcso 2 Must have statement and correct p & q.
(b)(i) | b? —4ac=(k +1)* — 4k(2k —1) M1 Condone one slip (including x is one slip)
= —7k? +6k +1 Al Condone recovery from missing brackets
real roots = b? —4ac>0 Their discriminant> 0 (in terms of k)
~7k?+6k+1>0 B1/ Need not be simplified & may earn earlier
= 7k? -6k —1<0 Alcso 4 AG (must see sign change)
(i) | (Tk+1)(k-1) M1 Correct factors or correct use of formula
1 May score M1, Al for correct critical
Critical values k=1,-= Al values seen as part of incorrect final
! answer with or without working.
Use of sign diagram or sketch M1 If previous Al earned, sign diagram or
| | sketch must be correct for M1
®.0 ;0
Otherwise M1 may be earned for an
\ / attempt at the sketch or sign diagram
— 1 using their critical values.
7
1 1 1
--<k<l1 Al 4 —=<k<1|,|k>-=0R k<1/,
7 7 7
1
Full marks for correct answer NMS (k > o k< 1] score M1A1IM1AO0
2 Answer onl ofk<—1 k<1 etc
Condone 0 throughout W y 7'
1 scores M1, Al, MO since the critical
Condone k > - AND k <1 for full values are evident.
marks Answer only of %g k <1 etc
Take their final line as their answer. scores MO, MO since the critical values
are not both correct.
Total 12
TOTAL 75
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Key to mark scheme abbreviations

M mark is for method

m or dM mark is dependent on one or more M marks and is for method
A mark is dependent on M or m marks and is for accuracy
B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

JorftorF follow through from previous incorrect result

CAO correct answer only

CsoO correct solution only

AWFW anything which falls within

AWRT anything which rounds to

ACF any correct form

AG answer given

SC special case

OE or equivalent

A2,1 2 or 1 (or 0) accuracy marks

—X EE deduct x marks for each error

NMS no method shown

Pl possibly implied

SCA substantially correct approach

c candidate

sf significant figure(s)

dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence
of use of this method for any marks to be awarded.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However,
the obvious penalty to candidates showing no working is that incorrect answers, however close, earn
no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full
marks.

Where the permitted calculator has functions which reasonably allow the solution of the question
directly, the correct answer without working earns full marks, unless it is given to less than the degree
of accuracy accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MPC1
Q Solution Marks | Total Comments
dy M1 one of these terms correct
1(a) | —=18+6x —12x? Al another term correct
dx Al 3 all correct (no + c etc)
(penalise + ¢ once only in gquestion)
tting their & = 0 PI by attempt t
(b) | 18+6x-12x>=0 M1 putting ther - =5, 71 by atiempt fo
solve or factorise
6 (3—-2x)(x+1) (=0) ml attempt at factors of their quadratic
or use of quadratic equation formula
Xx=-1, x= 3 OE Al 3 must see both values unless x = -1 is
2 verified separately
If M1 not scored, award SC B1 for
verifying that x =-1 leads to g—y =0 and
X
a further SC B2 for finding x= g as other
value
_dy d’y :
. 2 FT their == but —2- must be correct if 3
(©)(i) % = 6-24x B1/ dx dx?
X .
marks earned in part (a)
d’y e dPy
When x =-1, —2:6—(24><—1) M1 Sub x = -1 into ‘their —
dx dx
2
d—Zz 30 Alcso 3
dx
(if) | Minimum point =N 1 must have a value in (c)(i)
2
FT “maximum” if their value of % <0
X
Total 10




PhysicsAndMathsTutor.com

Mark Scheme — General Certificate of Education (A-level) Mathematics — Pure Core 1 — January 2011

MPC1 (cont
Q Solution Marks | Total Comments
2(a) | 27 B1 1
(b) | 43+3V7 337 vt
3WB+V7T 337
(Numerator =) 36 + 9421 -4421-21 | ml expanding numerator
condone one slip or omission
(Denominator =) 20 B1 must be seen as denominator
154521
20
=3+‘/Z Alcso 4 m=3,n=4 condone §+@
4 4 4
Total 5
. 1 attemptat y= ...
3@)G) | y=2(7-3x) M1 praty Ay
2 or use of 2 correct points using "
— gradient = 3 Al 5 condone slip in rearranging if gradient is
2 correct
(i) | y="'theirgrad x + ¢ M1 or using 3x+2y =k withx=2,y=-7
and substitution of x=2,y=-7 and attempt to find k
or y——7 = 'their grad'(x—2)
y=——X+c¢, c=-4 Al correct equation in any form
y+7:—g(x—2) , 3X+2y+8=0,etc
(x=0=)y=-4 Alcso 3 or y-intercept =—4 or D(0, —4)
4 o .
(b) | 3x+2(1-4x)=7, y:1—§(7—2y) M1 elimination of y (or x) (condone one slip)
x=-1 Al one coordinate correct
y=5 Al 3 other coordinate correct
coordinates of A(-1, 5)
()| (5- 2)2 +(k+ 7)2 =5° M1 condone one sign slip within one bracket
(or k+7=4o0rk+7=-4)
k=-3 Al one correct value of k
or k=-11 Al 3 both correct (and no other values)
Total 11
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MPC1 (cont)

Q Solution Marks | Total Comments
A(@)(@i) | dy 1- 4y3 M1 one of these terms correct
—=-1-4x
dx Al all correct (no + c)
(When x =1, grad=) -5 Alcso 3 (Check that g—y is actually correct!)
X
.. . , any form of equation through (1, 12) and
(ii) | y—12= their grad'(x-1) M1 attempt at ¢ if using y =mx+c
y=-5x+17 (or y=17-5x) ALS 2 FT their gradient
Condone y=-5x+c, c=17 etc
x2 x5 M1 one of these terms correct
d)() | 14x—— —— Al another term correct
23 Al all correct (may have + c¢)
1
[1,=
1 1 32
(14 —5 " E) - [—28 -2+ ?j ml F(1) and F(-2) attempted
=369 OE Al 5 Condone recovery to this value
(i) | Area A= %x 3x12 M1 Correct area of triangle unsimplified
=18
= shaded area = 18.9 Alcso 2
Total 12
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MPC1 (cont
Q Solution Marks | Total Comments
5(a)(i) y M1 cubic curve with one max and one min
(either way up)
Al curve touching positive x-axis (either way
\ up)
2 X
/ﬂ Al 3 correct graph passing through O and
touching x-axis at 2
(i) | X(X* -4x+4)=3
= x}-4x* +4x-3=0 B1 1 | AG (musthave = 0)
(b)(i) | p(-1)= (—1)3 - 4(—1)2 +4(-1)-3 M1 p(-1) attempted (condone one slip)
(=-1-4-4-3) or full long division to remainder
=-12 Al 2 must indicate remainder =-12 if long
division used
(ii) | p(3)=3"-4x3F +4x3-3 M1 p(3) attempted (condone one slip)
NOT long division
p(3)=27-36+12-3
p(3)=0= x-3is factor Al 2 shown =0 plus statement
(iii) | Either b =-1 (coefficient of x correct) allow M1 for full attempt at long division
or ¢ =1 (constant term correct ) M1 or comparing coefficients if neither b nor
c is correct
p(x)=(x-3)(x* —x+1) Al 2
(c) | Discriminant of ‘their quadratic’ ) )
_ (_1)2 _4 M1 numerical expression must be seen
Discriminant = -3 (or <0) = no real must have correct quadratic and statement
Alcso :
roots and all working correct
(Only real root is x =) 3 Bl 3
Total 13
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MPC1 (cont)

Q Solution Marks | Total Comments
6(2)(i) | (x+3)°+(y-1)° B1 condone (x—-3)°
=13 B1 2 | condone (\/ﬁ)z
(i) | .2 2 attempt to multiply out both of ‘their’
X" +6x+9+y -2y+1 M1 brackets; must have x and y terms
X2 +y? +6x-2y Al bothm=6and n=-2
-3=0 Al 3 All correct,p= -3and ..=0
0| x=0 = y*-2y-3=0 puttingx=0 PI
= (y _3)(y +1) =0 M1 and attempt to solve or factorise
y=3,y=-1 Al
= Distance AB=3+1=4 Alcso 3 | OR Pythagoras d*=13-3* M1
d=2 Al
distance =2x2=4 Al
. Substituti =-5, y=-2int
©i) | (-5+3) +(—2-1)* = 4+9 UDSTIILION X==5, y==2 It any
correct circle equation
=13
= D lies on circle B1 1 convincing verification plus statement
1+2
i rad CD = i i
(ii) | 9 Z3+5 M1 condone one sign slip
orl5 -
_§ ( ) Al 2 not —3
2 -2
(iii) | Perpendicular gradient = —% M1 ft their grad CD or mm, =-1 stated
. 2 any form of correct equation
Tangent has equation y+2 = _§(X+5) Al 2 eg 2x + 3y +16 =0
2 16
y=——X+C, C=——
3 3
Total 13
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MPC1 (cont)

Q Solution Marks | Total Comments
7@)030) | () (x+5)2 M1 q=5; condone (—x—5)2
29 — (x+5)° Al 2 |p=29andq=5
(ii) | x==5 is line of symmetry B1/ 1 FT x = — ‘their g’ or correct

(b)(i) | 4-10x—x*=k(4x-13)

= x* +4kx+10x-13k —4=0 Must see both these lines OE
= x*+2(2k +5)x - (13k +4)=0 B1 1 | AG all correct working and = 0

(ii) | 2 distinct roots = b? —4ac >0 Bl stated or used (must be > 0)
Discriminant = 4(2k + 5)2 +4(13k +4) M1 condone one slip (may be within formula)
4(4k? + 20k +25 +13k +4)> 0 or 16k? +132k +116 >0
= 4k?+33k+29>0 Al 3 AG >0 must appear before final line

correct factors or correct unsimplified
guadratic equation formula

i) | (4k +29)(k +1
(iii) | (4k+29)(k+1) M1 _33+/33 — 4% 4x29

8
k= —%9 , k=-1 Al condone k= —% , —7.25 etc but not left
with square roots etc as above
y
29 \ / M1 sketch or sign diagram including values
T4 > + - +
4 \\/_1 o) ‘ X I I
—29/4 -1
29
k< 1 k>-1 Al 4 condone use of OR but not AND
Take their final line as their answer
Total 11
TOTAL 75
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Key to mark scheme abbreviations

M

m or dM
A

B

E
Jorftor F
CAO
CSO
AWFW
AWRT
ACF
AG

SC

OE
A2,1
—-X EE
NMS
Pl

SCA

o

sf

dp

mark is for method

mark is dependent on one or more M marks and is for method
mark is dependent on M or m marks and is for accuracy
mark is independent of M or m marks and is for method and accuracy
mark is for explanation

follow through from previous incorrect result

correct answer only

correct solution only

anything which falls within

anything which rounds to

any correct form

answer given

special case

or equivalent

2 or 1 (or 0) accuracy marks

deduct x marks for each error

no method shown

possibly implied

substantially correct approach

candidate

significant figure(s)

decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of use

of this method for any marks to be awarded.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy

accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MPC1
Q Solution Marks | Total Comments
. _E_ZX - atte;nptaty:a+bx
@) y= 3 3 or A_y with 2 correct points
X
(gradient =) 7 Al 5 condone slip in rearranging if gradient is
3 correct
(b)) | y—3 = ‘their grad’(x—-1) M1 or 7x+ 3y =k and attempt at k using
x=-1land y=3
or y=(theirmx+ ¢ and attemptatc
usingx=-land y=3
7
y-3=——(x+1) or 7x+3y=2 . :
3 correct equation in any form and replacing
Alcso 2 . .
7 2 ——with + sign
or y=——x+¢, C=—
3 3
(i) | (4.-5) B1,B1 2 |x=4,y=-5
withhold if clearly from incorrect working
()| 7x+3y=13 and 3x+2y=12 must use correct pair of equations and
= equation in x or y only M1 attempt to eliminate y (or X)
X=-2 Al
y=9 Al 3
Total 9
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MPC1 (cont)
Q Solution Marks | Total Comments
2(a)(i) J48 =43 Bl 1 condone k = 4 stated
(i) 4/3+64/3 M1 attempt to write each term in form k/3
2.3 with at least 2 terms correctly obtained
Al correct unsimplified in terms of J3 only
=5 Alcso 3 must simplify fraction to 5
Alternative 1 x@ orxﬁ M1
V12 NE]
correct with integer terms = 24+36 Al
=5 Alcso
Alternative 2 M M1
V12
=J4+9 A1
=5 Alcso
Alternative 3 /4—8 +2 /z M1
12 12
=2+ Z\E Al
4
=5 Alcso
if hybrid of methods used, award M1 and
most appropriate first Al
NMS (answer =) 5 scores full marks
o) 1-5V5 3-45 M1
3+5  3-+/5
_ correct unsimplified but must write
(numerator =) 3-+/5-15v5+25 ml 5\5+/5 =25 PI by 28 seen later
(denominator=9-5=) 4 B1 must be seen as denominator
giving 28-16+/5
4
(answer =) 7-45 Al 4 m=7,n=-4
Total 8
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MPC1 (cont)
Q Solution Marks | Total Comments
3(a) av ) 8t? _3 M1 one of these terms correct
dt 4 Al 2 all correct (no + c etc)
. \Y - . . adv
o)) | t=1= v _3_ 3 M1 substituting t =1 into their v
da 4 dt
1 dv
= - 2 Alcso 2 (-2.25 OE) BUT must have Ecorrect
av . .
. . . must have used — in (b)(i) or starts
(if) | Volume is decreasing whent=1 dt
again
because (jj_\t/ <0 E1/ 1 must state that (L—\t/ <0 (or — 2% <0Qetc)
ft increasing plus explanation
if their d—V>0
dt
. dv 3t B " . .
©(@) T 0= o 3=0 M1 Pl by “correct” equation being solved
2 .o . dv
= t'=4 AlS obtaining t" =k correctly from their o
t=2 Alcso 3 withhold if answer leftas t = +2
d’v 3t . . adv
ii == condone unsimplified) ft their —
(ii) [dtz ] 5 B1./ ( plified) o
2 2
When t=2, ((jjt\zl =3 or (::t\zl >0 M1 ft their zt\zl and value of t from (c)(i)
= minimum Alcso 3
Total 11
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MPC1 (cont)
Q Solution Marks | Total Comments
5
4@) | (x+2.5)° B1 P=3
q="7-"their' p’ M1 unsimplified attempt at ¢ = 7 — 'their' p’
25 3
=7-=2=2=-=
a 4 4
(x+2.5)" +0.75 Al 3
mark their final line astheir answer
(b)(i) | x=="‘their p or y=‘their’ g M1 or X= —g cao found using calculus
5 3 Alcao 2 condone correct coordinates stated
2" 4 x=-25 y=0.75
(i) | x= —g B1/ 1 correct or ft “x= - "their'p”
y y intercept = 7 stated
(i) B1 orseenintableasy=7whenx=0
or 7 marked as intercept on y-axis
R (any graph)
I | X
M1 U shape
vertex above x-axis in correct quadrant
Al 3 and parabola extending beyond y-axis
into first quadrant
(c) | Translation El and no other transformation
_5 . " .y " .y
through | ~ 2 ft either ‘their’ —p or ‘their’ g or one
= { 3 } M1 component correct for M1

both components correct for Al; may

Alcao 3 o
describe in words or use a vector

Total 12
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MPC1 (cont
Q Solution Marks | Total Comments
5@) | p(3)=3*-2x3*+3(=27-18+3) M1 p(3) attempted; not long division
=12 Al 2
(b) | p(-1)= (—1)3 - 2(—1)2 +3 M1 p(-1) attempted; not long division
p(-1)=-1-2+3=0 = x+1lisafactor | Alcso 2 | correctly shown =0 plus statement
(c)(i) | Quadratic factor (X2 —3X+3) M1 b =-3 or ¢ = 3 by inspection
or full long division attempt
or comparing coefficients
(p(x)=) (x+1)(x* -3x+3) Al 2 must see correct product
(i) | Discriminant of quadratic M1 ‘their’ discriminant considered possibly
b? —4ac=(-3)* —4x3 within quadratic equation formula
b? —4ac < 0= no real roots from quadratic
Alcso 2
= only one real root
Total 8
1
6(a) j( X = 2x* +3 )dx
-1
NN ! M1 one term correct
= [7 3 3X} Al another term correct
1 Al all correct (condone + c)
(1 2 1 2 ‘their’ F(1) — F(-1)
= ( 1 37 3 - 173" 3 B1./ with (=1)° etc evaluated correctly
but must have earned M1
2 14 56
=4= = , = etc
3 Alcso 5 3 ' 12
but combined as single fraction
(b) | Areaof A ( :%x2><2 )
=2 Bl Pl
Shaded region has area 4%— 2 M1 + their (a) L their A area
2 8 32
=2= =, == etc
3 Alcso 3 312
but combined as single fraction
Total 8
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MPC1 (cont)
Q Solution Marks | Total Comments
7(a) | 8—-6x>5-4x-8 M1 multiplying out correctly and > sign used
11> 2x
1 11
X < 55 ( or X< Ej Alcso 2 accept 5.5 > x OE

(B) | 2% +5x-12>0

(x+4)(2x-3) M1 correct factors
—5++/
(or roots unsimplified) %
it 3 both CVs correct; condon 6 _10 e
Critical values are —4 and < Al 0 S correct, condone =, ==
2
here but must be single fractions
y M1 sketch or sign diagram including values
+ - +
x —
S <
x<—4 x>§ . L
ST Al 4 | fractions must be simplified
take their final line astheir answer condone use of OR but not AND

Total 6
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MPC1 (cont)
Q Solution Marks | Total Comments
8@a) | (x=3)*+ (y+8)° B1 accept (y—-8)
=100 Bl 2 condone RHS =10* or k= 10"
d
(b) | y=0= 'their'(x—a)’ +b? =k M1 Alternative
(x-32=36 or X—6x-27 (=0) (PI) Al c 10
—x=-3,9 Al 3 (d*=) 10°-8* M1
d® =36 Al ord=6
= Xx=-3,9 Al
(c) | Line CA has gradient —% M1
5 any form of correct equation
CA has equation (y+8):—g(x—3) Al eg y=—%x+c, c=—3—4
2X+5y+34=0 Alcso 3 integer coefficients - all terms on 1 side
. 2
)iy | their (x=3)° +(2x+1+8)" or substituting y = 2x + 1 correctly into
X2+ (2x+1)? —6x+16(2x+1)  (+73) LHS of “their” circle equation and
M1 attempt to expand in terms of x only
X’ —6x+9+4x° +36x+81=100
or X +4x° +4x+1-6x+32x+16+73=100 | Al any correct equation (with brackets
expanded)
= 5% +30x-10=0 must see this line or equivalent
=X +6x-2=0 Alcso 3 AG; all algebra must be correct
(i) | (x+3)?=11 M1 or correct use of formula
-6+
must get as far as x :G_T\/ﬂ
x=-3+11 Alcso 2 exactly this
Total 13
TOTAL 75
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Mark schemes are prepared by the Principal Examiner and considered, together with the
relevant questions, by a panel of subject teachers. This mark scheme includes any
amendments made at the standardisation events which all examiners participate in and is the
scheme which was used by them in this examination. The standardisation process ensures
that the mark scheme covers the students’ responses to questions and that every examiner
understands and applies it in the same correct way. As preparation for standardisation each
examiner analyses a number of students’ scripts: alternative answers not already covered by
the mark scheme are discussed and legislated for. If, after the standardisation process,
examiners encounter unusual answers which have not been raised they are required to refer
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It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of students’ reactions to a particular paper.
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Key to mark scheme abbreviations

M

m or dM
A

B

E
Jorftor F
CAO
CSO
AWFW
AWRT
ACF
AG

SC

OE
A2,1
—-X EE
NMS
Pl

SCA

o

sf

dp

mark is for method

mark is dependent on one or more M marks and is for method
mark is dependent on M or m marks and is for accuracy
mark is independent of M or m marks and is for method and accuracy
mark is for explanation

follow through from previous incorrect result

correct answer only

correct solution only

anything which falls within

anything which rounds to

any correct form

answer given

special case

or equivalent

2 or 1 (or 0) accuracy marks

deduct x marks for each error

no method shown

possibly implied

substantially correct approach

candidate

significant figure(s)

decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of use

of this method for any marks to be awarded.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy

accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MPC1
Q Solution Marks | Total Comments
1(a) | (OA* =)6” +(-4)° ; (OB’ =) (-2)° +7° M1 either correct PI by 52 or 53 seen
(OA®=)52 and (OB’ =)53 AL both correct values 52 or /52
or (OA :)\/5 and (OB :)\/@ and 53 or /53 seen
OA=+52 and OB=+/53 or OA*=52 and OB? =53
— OA< OB Al 3 correct working + concluding statement
involving OA and/or OB
. 7+4 .
(b)(i) | grad AB = > 6 M1 condone one sign error
__u Al 2
8
(i) y ——4 = ‘their grad AB’(x — 6) M1 or y=‘theirgrad AB’x+c¢ and
or y—7 = ‘their grad AB’(x — -2) attempt to find ¢ using
X=6,y=-4 or x=-2,y=7
y+4:—18—1(x—6) OE Al any correct form eg y:—%x+:;—4
but must simplify ——to +
= 11x+ 8y =34 Al 3 condone 8y +11x =34 or any multiple of
these equations
(c) | (grad AC =) % B1/ FT -1/ ‘their grad AB’
4 .8, equating gradients; LHS must be correct
k-6 their 11 OE M1 and RHS is “attempt” at perp grad to AB
= 2k-12=11
23
= k= > Alcso 3 k=1150E
Total 11
(c) Alternative: Eqn AC @ (y+4)= 'theirl%' (x-6) B1V/" (11y=8x—-92) AND mustsuby=0 for M1
or (y-0)= 'theirlg—l' (x=k) B1/" AND mustsubx=6,y=-4 for M1
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MPC1 (cont
Q Solution Marks | Total Comments
2@@) | (x-6)(x+2) B1 1 ISW for x=6, x=—2etc
(b) Y4
) 6 X
-12
X=-2 B1Y/" correct x values or FT ‘their’ factors
X=6 (x-intercepts stated or marked on sketch)
may be seen in (a)
y=-12 Bl (stated or —12 marked on sketch)
w —shaped curve | M1 approximately
“correct” shape in all 4 quadrants with
minimum to right of y-axis Al 4
©@) | (x-2)° M1 p=2
(x—2)" -16 Al 2 p=2 and q=16
(i) | (Minimum valueis) -16 B1Y/ 1 FT *their —q’
d) Replacing each x by x + 3 M1 in original equation or ‘their’ completed
OR adding 2 to their quadratic square or factorised form
or replacingy by y — 2
y=|(x+3)" - 4(x+3)-12|+2
2
or y=(x+1) -14 Al 2 OE any correct equation in x and y
or y=x*+2x-13 unsimplified
or y—2=(x-3)(x+5)
Total 10
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MPC1 (cont
Q Solution Marks | Total Comments
3(a)(i) | (3v2) =18 B1 1
(i) | (392 -1) ='their 18-342 - 342 +1 M1 FT their (3V2)°
=18-3v2-3J2+1 Al (=19-6V2)
(3++2) =9+3V2 +3V2 +2 B1 (<11+6V2)
= Sum =30 Alcso 4
4J5-72 2\/5-2
(b) x M1
26+2  25-2
Numerator =
8(v5) — 4ENZ ~14V542 + 7(V2) m1 correct unsimplified  (=54-1810)
Denominator = (2\/5)2 - (\/5)2
=18 B1 must be seen as denominator
= Answer = 3 — /10 Alcso 4
Total 9
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MPC1 (cont
Q Solution Marks | Total Comments
dy M1 one term correct
4(a)(i) (d_ =] 5x* —6x+1 Al another term correct
Al 3 all correct (no + c etc)
2
(i) (d—i’ =J 20x° -6 B | 1 |FT “their 9L
X dx
_ dy _ N af _ e . dy
(b) | x=-1 :>d—_5( 1) -6(-1)+1 (=12) M1 must sub x =-1 into 'their i
X X
= y=12(x+1) Alcso 2 any correct form with (x ——1) simplified
condone y=12x+c, c=12
dy . . dy
()| x=1=-—==5-6+1 M1 sub x =1 into their —=~
dx dx
j_y: 0 = stationary point Alcso shown =0 plus correct statement
X
2 2
when x =1, d 32/=14 or d—32/=20—6 >0
dx
= (B is a) minimum (point) El 3 = (B is @) minimum (point)
2
must have correct dy and d—zlfor El
dx dx
N W M1 one term correct
(d)(@i) | —=———+—+5x Al another term correct
6 3 2 Al all correct (may have + ¢)
1_1+£+5 B £+1+1 _5 ml their’ F(1) — F(-1) with powers of 1
6 2 6 2 and -1 evaluated correctly
= 8 | Alcso 5
(ii) | “their answer to part (i)’ —2 M1
= Area=6 Alcso 2
Total 16
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MPC1 (cont
Q Solution Marks | Total Comments
5@) | p(-2)=(-2)*+(-2)*c+(-2)d -12 M1 p(-2) attempted  or
long division by x+2 as far as remainder
‘their’ -8+4c-2d -12=-150 m1 putting expression for remainder = —150
= 2c-d+65=0 Alcso 3 AG terms all on one side in any order
(check that there are no errors in working)
(®) | p(3) =3°+3%c+3d-12 M1 p(3) attempted or
long division by x-3 as far as remainder
9c+3d +15=0 Al 2 any correct equation with terms collected
eg 3c+d=-5
(©)] 20-d 46520 . _ 4 M1 Elimination of ¢ or d
=5c=-
cids 520 imination of c or
=c=-14 ,d =37 OE Al value of ¢ or d correct unsimplified
Al 3 both ¢ and d correct unsimplified
Total 8

6(a) | Sidesare x and x+4
= X+X +X+4+x+4>30
or 2x +2x+8>30

or 2 (2x+4) > 30 must see this line OE

or 4x+8>30
(=4x>22)
= 2x>11 Bl 1 AG (be convinced) condone 11 < 2x
(b) | x(x+4) <96 must see this line OE
=X +4x-96< 0 B1 1 AG
() (x+12)(x-8) M1 correct factors or correct quadratic
equation formula
Critical values 8, -12 Al

or
112 X
\/\/8 @ I @ I @ M1 sketch or sign diagram

-12 8
= -12 < x <8 Alcso 4 accept X <8 AND x> -12
but not X <8O0OR x>-12
nor x<8, x>-12
1
(d) 55<x<8 B1 1

Total 7
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MPC1 (cont
Q Solution Marks | Total Comments
7(a) (x+7)2 +(y—5)2 M1 one term correct ; condone (Xx—-7)°
Al both terms correct with squares
and plus sign between terms
(x+7)° +(y-5)° =5 Alcao 3 | condone 25 for 5°
(b)(i) | C(-7,5) B1/ correct or FT ‘their’ circle equation
(ii) r=5 B1/ 2 | corrector FT ‘their’ r* >0
condone +/25 etc but not ++/25
(c) | must draw axes A
M1 freehand circle with C correct or FT
‘their C* for quadrant of centre
Al 2 circle touching x-axis at —7 with
. > —7 marked (need not show 5 on y-axis )
-7 but circle must not touch y-axis
(d)() | x* +(kx+6)* +14x—10(kx +6) +49=0 clear attempt to sub y = kx +6 into
original or “their’ circle equation ...
X +KOC +12kx +36 + 14x M1 and attempt to multiply out
_10Kx —60+49 = 0 P Py
(1+k?*)x?* +2kx +14x +25=0
= (k> +)x* +2(k +7)x+25=0 Alcso 2 AG condone x*(L+k?*)+2x(7+Kk)+... etc
. ‘h? _ pam_ (7 allow statement alone if discriminant in
(i) | Equal roots ‘b" —4ac=0 Bl terms of k attempted
[2(k+ 7)]2 — 4% 25(k* +1) M1 discriminant (condone one slip)
4{k® +14k + 49 - 25k - 25| = 0
—24k* +14k +24 =0
2 T, 19 _ AG all working correct
AL Al 3 but = 0 must appear before last line
(iii) | (4k +3)(3k - 4) M1 correct factors or correct use of
7++/49+576
formula as far as k = ———
24
:>k:—§,k=i OE Al 2
4 3
are values of k for which line is a tangent
Total 14
TOTAL 75
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understands and applies it in the same correct way. As preparation for standardisation each
examiner analyses a number of students’ scripts: alternative answers not already covered by
the mark scheme are discussed and legislated for. If, after the standardisation process,
examiners encounter unusual answers which have not been raised they are required to refer
these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further
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Key to mark scheme abbreviations

M

m or dM
A

B

E
Jorftor F
CAO
CSO
AWFW
AWRT
ACF
AG

SC

OE
A2,1
—-X EE
NMS
Pl

SCA

o

sf

dp

mark is for method

mark is dependent on one or more M marks and is for method
mark is dependent on M or m marks and is for accuracy
mark is independent of M or m marks and is for method and accuracy
mark is for explanation

follow through from previous incorrect result

correct answer only

correct solution only

anything which falls within

anything which rounds to

any correct form

answer given

special case

or equivalent

2 or 1 (or 0) accuracy marks

deduct x marks for each error

no method shown

possibly implied

substantially correct approach

candidate

significant figure(s)

decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of use

of this method for any marks to be awarded.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy

accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MPC1 - AQA GCE Mark Scheme 2012 June series

MPC1
Q Solution Marks | Total Comments
. 5/3-6  2,/3-3 "
2/3+3  2/3-3
(Numerator =) 30 ~153-12./3 +18 ml correct (= 48 — 27«/5)
(Denominator =12-9=) 3 Bl must be seen as denominator
48-273
[TJ =16-9/3 Al 4 | CSO;accept 16+ —9/3
Total 4
4
=+
2)) | y=2x-21 M1 o
3 3 Ay
or Ay With 2 correct points
_4 condone slip in rearranging if gradient is
= grad AB = 3 Al 2 correct; condone 1.33 or better
(i) | y = "their grad' x+c
and attempt to use x =3, y =-5 M1 or y—-5 = ‘theirgrad AB'(x-3)
or 4x -3y =kand attempt to find k using
x=3andy = -5
y+5=2(x-3) -
3 correct equation in any form but must
Al o
4 27 simplify ——to +
ory =—x-—
3 3
_ integer coefficients in required form
4x — 3y = 27 Al 3 eg —8X + 6y = —54
(b) | 4x-3y=7and 3x-2y=4 must use correct pair of equations and
=8x-9x=14-12 etc M1 attempt to eliminate x or y (generous)
X==2 Al
y=-5 Al 3 orD (-2,-5)
() | 4(k-2)-3(2k-3)=7 sub x=k -2, y=2k-3 into 4x-3y =7
4K —8—6k +9=7 M1 and attempt to multiply out with all k
terms on one side (condone one slip)
= k=-3 Al 2
Total 10
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MPC1 - AQA GCE Mark Scheme 2012 June series

MPC1
Q Solution Marks | Total Comments
3(a)(@i) | p(-1)=(-1)°+2(-1)* -5(-1) -6 M1 p(-1) attempted not long division
p(-1)=-1+2+5-6=0= x+1 is a factor Al 2 CSO; correctly shown =0 plus
statement
long division as far as constant term
(i) | Quad factor in this form: (x2 +bx+c) M1 or comparing coefficients,
orb=1 orc=-6 by inspection
X’ +x-6 Al correct quadratic factor
[p(X)=] (x+1)(x+3)(x-2) Al 3 | must see correct product
both p(0) and p(1) attempted
(b) | p(0)==6 ; p(1)=-8 M1 p(0) and p(1) attemp
and at least one value correct
AG both values correct plus correct
= p(O) >p(1) Al 2 statement involving p(0) and p(1)
(© y
M1 cubic with one max and one min
/N0 / Al N/ with -3, -1, 2 marked
3 1 2 X Al 3 correct with minimum to right of
y-axis AND going beyond -3 and 2
Total 10
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MPC1
Q Solution Marks | Total Comments
4@@)(@i) | 3X* +3X7+Xy + Xy +3xy +3xy M1 correct expression for surface area
6x° + 8xy = 32 2(3%% + xy +3xy) =32 etc
= 3x° +4xy =16 Al 2 AG be convinced
(i) | (v=)3x*y  OE M1 correct volume in terms of x and y
16 —3x* 16 —3x°
=3x or =3x° E
9x° CSO AG
=12x- 4 Al 2 be convinced that all working is correct
(b) | (av 27 , M1 one of these terms correct
ax 12 - —x Al 2 all correct with 9 x 3 evaluated
(no + c etc)
2
©)@) | x= 4 = v =12 - 2r X 4 M1 attempt to sub x = 4 into 'their'd—v
3 dx 4 3 3 dx
d—V:12—2—7><E:12—12 orlZ—ﬁzlz—lz or12—4—8:0 etc
dx 4 9 36 4
dv .
rvl 0 = stationary value Al 2 CSO; shown = 0 plus statement
X
2
(ii) d—\g _ 2 OE B1/ FT for ‘their’ v _ a+bx’
dx 2 dx
4 d¥V : or sub of x="2 into “their’ ﬂ
when x=—, —- < 0 = maximum E1/ 2 3 dx
3 dx = maximum
o o dw EO if numerical error seen
FT "minimum" if their —- >0
dx
Total 10
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Q Solution Marks | Total Comments
2
5(a)(i) (x— %J M1 or p=1.5 stated
2
(x-EJ LU Al 2 | (x-15)+275
2 4
Mark their final line as their answer
(i) | x=—= B1/ 1 correct or FT their “x=p”
(b)(i) %% — 3% +5= x+5 = x% = 4x M1 eliminating x or y and (_:ollecting like
terms (condone one slip)
or (y=5)"-3(y-5)+5=y
=y’ -14y+45=0
(x=0) =>Xx=4 Al
y=9 Al 3
3 2 M1 one of these terms correct
(i) | — - —+5x(+c) Al another term correct
3 Al 3 all correct (need not have + c)
. 4 42 must have earned M1 in part(b)(ii)
(i) | [ ] =3 "5 +5x4 M1 F(their x, ) {~F(0)} *“correctly sub’d”
1 64 52 104
=17- Al — —-24+20=| — or —etc
; (5 -eme) T g
condone 17.3 but not 16§ etc
Area trapezium = % (xg)(5+Yz) B1/ FT their numerical values of X, Y,
Area = 1x4x14 (= 28)
Area of shaded region = 28—17%
2 .32
=10 3 Al 4 CSO; 3 accept 10.7 or better
Total 13
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MPC1
Q Solution Marks | Total Comments
6(a) | (x=5)"+(y-8)’ B1
=25 Bl 2 condone 5°
()@ | (2-5)" + (12-8)’ or AC? =3 +42
=9+16 =25 hence AC=5; (also radius =5)
= A lies on circle Bl 1 CSO
(= radius =AC) = Alies on circle
. (must have concluding statement & RHS
(must have concluding statement and ; . - ;
. ) S . of circle equation correct or r =5 stated if
circle equation correct if using equation) .
Pythagoras is used)
. 4
(i) | grad AC = — 3 Bl
Gradient of tangent is % B1/ FT their -1/ grad AC
19 —'the Vi ory = ‘their tangent grad’ x + ¢
y -12 ="their tangent grad (X 2) M1 & attempt to find cusing x=2, y=12
21 .
y-12 :%(X—Z) or y:%x+? etc | Al correct equation in any form
3X— 4y +42=0 Al 5 CSO; must have integer coefficients with
all terms on one side of equation
accept 0=8y — 6x—84 etc
©G) | (CM?=)  (7-5)°+ (12-8)’ M1 or (CM?*=) 20
(= oM =V20) =(cm=) 25 | A1 2
(i) | PM?=PC?-CM? =25-20 M1 Pythagoras used correctly
2
eg d’ +(2J§) =5
— PM =+/5 Al
Area A PCQ=+/5x2+/5
=10 Al 3 CSO
Total 13
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Q Solution Marks | Total Comments
| (Increasing =) dy >0 . _ _ ) _
7(@)(i) dx either M1 correct interpretation of y increasing
20x — 6x° =16 >0
= 6x*-20x+16 <0 must see at least one of these steps before
or (2) (10x -3x*-8)>0 final answer for Al
= 3x*-10x+8<0 Al 2 CSO AG no errors in working
correct factors or correct use of quadratic
ii 3Xx—4)(x-2 ) +
(i) ( )( ) M1 equation formula as far as 10 6\/2
CVs are 4 and 2 condone 8 and 12 here but not in final
3 Al 6 6
line
— 2 I I M1 sketch or sign diagram
3 4 2
3
ﬂ<x<2 Al 4 or 2>x>ﬂ
3 3

Mark their final line as their answer

accept x<2 AND x>%

but not x <2 ORX>%

4
nor x<2 , X>—
3
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Q Solution Marks | Total Comments
d . N
(b)) | x=2; (d—i =j 40-24-16 M1 sub x =2 into (;_y and simplify terms
X
d .
d—i =0 = tangent at P is parallel to Al 2 must be all correct working plus statement
the x-axis
" _dy 2 ., Gy
(i) | x=3; v = 20x3-6x3"-16 M1 must attempt to sub x =3 into ™
X X
(=60-54-16) = -10 Al
Gradient of normal = 1 AL, _—1
10 "their —10"
Normal: (y— —1) = "theirgrad'(x—3) ml normal attempted with correct coordinates
used and gradient obtained from their g—y
X
value
y+1=i(x—3) AL any co_rrect_form, eg 10y = x —13 but
10 must simplify — —to +
(Equation of tangentatPis ) y=3 Bl
x=43 Al 7 CSO; = R(43,3)
Total 15
TOTAL 75
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Mark schemes are prepared by the Principal Examiner and considered, together with the
relevant questions, by a panel of subject teachers. This mark scheme includes any
amendments made at the standardisation events which all examiners participate in and is the
scheme which was used by them in this examination. The standardisation process ensures
that the mark scheme covers the students’ responses to questions and that every examiner
understands and applies it in the same correct way. As preparation for standardisation each
examiner analyses a number of students’ scripts: alternative answers not already covered by
the mark scheme are discussed and legislated for. If, after the standardisation process,
examiners encounter unusual answers which have not been raised they are required to refer
these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of students’ reactions to a particular paper.
Assumptions about future mark schemes on the basis of one year's document should be
avoided; whilst the guiding principles of assessment remain constant, details will change,
depending on the content of a particular examination paper.
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Key to mark scheme abbreviations

M

m or dM
A

B

E
Jorftor F
CAO
CSO
AWFW
AWRT
ACF
AG

SC

OE
A2,1
—-X EE
NMS
Pl

SCA

o

sf

dp

mark is for method

mark is dependent on one or more M marks and is for method
mark is dependent on M or m marks and is for accuracy
mark is independent of M or m marks and is for method and accuracy
mark is for explanation

follow through from previous incorrect result

correct answer only

correct solution only

anything which falls within

anything which rounds to

any correct form

answer given

special case

or equivalent

2 or 1 (or 0) accuracy marks

deduct x marks for each error

no method shown

possibly implied

substantially correct approach

candidate

significant figure(s)

decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of use

of this method for any marks to be awarded.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy

accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MPC1
Q Solution Marks | Total Comments
1(a) (i) | 21+5k=1 condone 3x7+5k =1
=>k=-4 B1 1 AG condone y=-4
(i) | (x=)2 B1
(y=) -1 B1 2 midpoint coords are (2, -1)
3 . 3
(b) == - 2x M1 obtaining y=a+=x
y 5% gy 5
Ay _ —-4-2 -1-2 -4--1
or — = or or
Ax  7--3 2—-3 7-2
condone one sign error in expression
. ., 3 6
(Gradient AB =) “z Al 5 allow-0.6, =T etc for A1 & condone
error in rearranging if gradient is correct .
5 [ 1v??
(c) | Perpgrad = 3 M1 -1/ “their” grad AB
5 .
y-2= §(X +3) correct equation in any form
5 Al (must simplify x — =3 to x+3
or y= §X +c, c=7 etc or cto asingle term equivalent to 7)
or any multiple of this with integer
5x-3y+21=0 Al 3 coefficients —terms in any order but all
terms on one side of equation
(d) [3x+5y=1 and 5x+8y=4 must use correct pair of equations and
=>Px=Q or Ry=S M1 attempt to eliminate y (or x) (generous)
x=12 Al
y=-7 Al 3 (12,-7)
Total 11
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MPC1 (cont)

Q Solution Marks | Total Comments
2(a) dy _ 4_'[3 _ot M1 one of these terms correct
dt 8 Al 2 all correct (no + c etc)
b)) | t=1> 3—{ = 4 M1 Correctly sub t =1 into their ay
=-13 Alcso 2 must have (;—ilcorrect ( watch for t° etc)
(i) d_y< 0 must have used dy in part (b)(i)
dt dt
must state that « 4y <0”or*-15< 0~
= (height is) decreasing (when t = 1) E1lV 1 dt '
or the equivalent in words
FT their value of d—i’ with appropriate
explanation and conclusion
. s . dy
d? 4 -
©)) _2/ _| Zx32_o M1 Correctly differentiating their
dt 8 . o leg
even if wrongly simplified
d2 . . . .
(t _2, FX :J 4 ALcso 9 Eoth derivatives correct and simplified to
: : d’y
(ii) — minimum E1/ 1 FT their numerical value of Te from
part (c) (i)
Total 8
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MPC1 (cont)

Q Solution Marks | Total Comments
3(a)(i) | V18 =342 B1 1 Condone k = 3
(ii) 22 M1 attempt to write each term in form n+/2
—3 J2 142 with at least 2 terms correct
Al correct unsimplified
=E Al 3
7
or xﬁ M1
V2
integer terms = 4 Al
6+8
= g Al
7
(b) 7@—@)( 242 +/3 M1
2023 242+
(numerator =) - corre(;t unS|m2pI|f|ed but must simplify
14x2 26476 -3 (\/E) , (\@) and /2 x+/3 correctly
(denominator=8-3=) 5 Bl must be seen or identified as denominator
giving 25+5V6 56
5
(Answer =) 5+/6 Alcso 4 m=5n==6

Total 8
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MPC1 (cont)
Q Solution Marks | Total Comments
4@)(@i) | (x-3)° M1 or p=3 seen
(x=3)* +2 Al 2
(ii) | (x=3)* =-2 M1 FT their positive value of g
not use of discriminant
No (real) square root of -2 therefore A1cso 5 for graphical approach see below to see if
equation has no real solutions SC1 can be awarded
(b)(i) | x= ‘theirp or y= ‘their’q M1 or x=3 found using calculus
Vertex isat (3,2) Alcao 2
.. y intercept = 11 stated or marked on y-
(ii) B1 : ;
axis (as y intercept of any graph)
y
1 M1 v shape (generous)
Al 3 above x-axis , vertex in first quadrant
R crossing y-axis into second quadrant
X
(iii) | Translation El and no other transformation
-3
through {_2} M1 FT negative of BOTH ‘their’ vertex
coords
both components correct for Al; may
Al 3 Lo
describe in words or use a column vector
Total 12
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MPC1 (cont)

Q Solution Marks | Total Comments
5@) | p(-1)=(-1)°-4x(-1)° -3(-1) +18 M1 p(-1) attempted  not long division
(=-1-4+3+18) =16 Al 2
(b)(i) | p(3)=3" —4x3*-3x3+18 M1 p(3) attempted  not long division
p(3)=27-36-9+18=0 = x—3isafactor | Al 2 | shown=0 plus statement
i uadratic factor (x> —x+c) or (x> +bx— —X or —6 term by inspection
(i) | Quadratic f (x? ) or (X +bx-6) | Ml 6 b
or full long division by x—3
or comparing coefficients
or p(-2) attempted
Quadratic factor ( N 6) Al correct quadratic factor (or x+2 shown
to be factor by Factor Theorem)
[p(x)=] (x=3)(x=-3)(x+2) | A1 3 |or [p(x)=] (x-3)(x+2)
must see product of factors
(©) y
M1 cubic curve with one maximum and
one minimum
- » meeting x-axis at =2 and touching
2/ | 3 X Al x-axis at 3
Final Al is dependent on previous Al and can graph as shown , going beyond
be withheld if curve has very poor curvature Al 3 X = —2 but condone max on or to
beyond x =3,V shape at x = 3 etc right of y-axis
Total 10




PhysicsAndMathsTutor.com

MPC1 - AQA GCE Mark Scheme 2013 January

MPC1 (cont)

Q Solution Marks | Total Comments
6(a) | (Gradient=10-6+5) =9 Bl correct gradient from sub x =1 into %
X
y —4 ="their 9" (x-1) must attempt to use given expression for
or _y - "the_lr 9"x+c and attempt } dy and must be attempting tangent
to find cusing x=1and y=4 M1 dx
and not normal and coordinates must be
correct
y=9x-5 Al 3 condone y=9x+c,... ¢c=-5
(b) (y:)gx _§X +5x+C M1 one term correct
Al another term correct
Al all integration correct including + C
4=2-2+5+C ml substituting both x =1 and y =4
=>C=-1 and attempting to find C
y = 2%° — 2% +5x—1 Alcso 5 n_1ust ha_lve y = ... and coefficients
simplified
Total 8
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MPC1 (cont)

Q Solution Marks | Total Comments
7@) | x=0= y*—-4y-12 (=0) M1 sub x =0 & correct quadratic in'y
or (y—2)2=16 or (y-2)?-16=0
(y-6)(y+2) (=0) Al correct factors
4+./64
or formula as far as >
ory—-2= +./16
=>y=-2,6 Al 3 condone (0,-2) & (0, 6)
2_ _0V 4 (= correct sum of square terms and attempt
(b) | (x+3)" =9+ (y=2)" -4 (=12) M1 to complete squares ( or multiply out)
Pl by next line
(r?=) 9+4+12 Al (r*=)25 seen on RHS
(=r=)5 Al 3 r=+/25 or r =15 scores AQ
(©)(i) (CF’2 =) (2--3°+(5-2)* M1 condone one sign slip within one bracket
=(CP=) 34 Al 2 n =34
. Pythagoras used correctly with values
2 2 2
(i) | PQ*=CP*—r*=34-25 M1 FT “their” r and CP
(=PQ=) 3 Al 2
Total 10
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MPC1 (cont)
Q Solution Marks Total Comments
8(a) | 2x* —x—1=2kx -3k equated and multiplied out
2x* —x—-1-2kx+3k=0 OE and all 5 terms on one side and = 0
=2x* —(2k +1)x+3k -1=0 B1 1 AG
(correct with no trailing = signs etc)
) | 2k +1)? —4x2(3k 1) M1 clear attempt at b? —4ac
(2k +1)* —4x2(3k-1) >0 B1 discriminant >0 which must
appear before the printed answer
4k? + 4k +1-24k +8>0
= 4k* ~20k +9>0 Alcso 3 AG (all working correct with no
missing brackets etc)
(i) | 4k? —20k +9=(2k —9)(2k -1) M1 correct factors or correct use of
+ I
formula as far as w
itical val a2 condone i, 36 etc here but must
critical values are =an > Al g8 8
combine sums of fractions
M1 sketch or sign diagram including
\ / values
k
9
E * -
I I
0.5 4.5
1 9
k< 5 k> 2 Al 4 fractions must be simplified
Take their final line as their answer condone use of OR but not AND
Total 8
TOTAL 75
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relevant questions, by a panel of subject teachers. This mark scheme includes any
amendments made at the standardisation events which all examiners participate in and is the
scheme which was used by them in this examination. The standardisation process ensures
that the mark scheme covers the students’ responses to questions and that every examiner
understands and applies it in the same correct way. As preparation for standardisation each
examiner analyses a number of students’ scripts: alternative answers not already covered by
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examiners encounter unusual answers which have not been raised they are required to refer
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It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of students’ reactions to a particular paper.
Assumptions about future mark schemes on the basis of one year’'s document should be
avoided; whilst the guiding principles of assessment remain constant, details will change,
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Key to mark scheme abbreviations

M

m or dM
A

B

E
Jorftor F
CAO
CSO
AWFW
AWRT
ACF
AG

SC

OE
A2,1
—-X EE
NMS
Pl

SCA

o

sf

dp

mark is for method

mark is dependent on one or more M marks and is for method
mark is dependent on M or m marks and is for accuracy
mark is independent of M or m marks and is for method and accuracy
mark is for explanation

follow through from previous incorrect result

correct answer only

correct solution only

anything which falls within

anything which rounds to

any correct form

answer given

special case

or equivalent

2 or 1 (or 0) accuracy marks

deduct x marks for each error

no method shown

possibly implied

substantially correct approach

candidate

significant figure(s)

decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of use

of this method for any marks to be awarded.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However, the
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly,
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy

accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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Q Solution Marks | Total Comments
1(a) 3p-4(p+2)+5=0 M1 condone omission of brackets or one sign
error
(=p=) -3 Al 2
5 _ 3
(b) y = —x+Z M1 rearranging into form y = izx+c
(gradient AB =) 3 Al 2 condone slips in rearranging if gradient is
J correct .
. k-2 2— .
(c) | (gradient AC =) =1 M1 or (condone one sign error)
o (k-2) 3 .
“their” x> =-1 OE ml product of grads = -1 in terms of k
-6 4
(=k=) 10 AL 3
(d) | 3x-—4y+5=0 and 2x-5y=6 must use “correct” pair of equations and
=Px=Q or Ry=S M1 attempt to eliminate y (or x) (generous)
X=-7 Al
(-=7,-4)
Total 10
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Q Solution Marks | Total Comments
2(a)(i) (\/4_ = )4\/§ Bl 1 condone n=4. No ISW .
(1) | 12 =2/3 and V48 =443 M1 (FT ‘theirn) 2x+/3=7/3-44/3
(x :)M Al correct quotient unsimplified
243
or correct equation in integers
eg 6x=21-12
_3 9
=3 Alcso 3 accept 1.5 but not s etc
alternative 1
3-48 12
X = X Ml
V12 V12
integer terms = 4224
= E Al
2
11/3+2V5 235
(b) x M1
23+5 235
(numerator =) AL corregt unS|mEI|f|ed but must simplify
22 %3+ 4/15-114/15 — 2x5 (v3), (V) and V3x/5 correctly
(denominator=12-5=) 7 B1 must be seen or identified as denominator
giving —56_77\/1_5
(Answer =) 8-+/15 Alcso 4 m=38
Total 8
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Q Solution Marks | Total Comments
3(@) | (x=5)"+(y+7)° M1 one term correct
Al both terms correct and added
(X=5)2 +(y+7)’ =49 Alcao 3 must see 49 not just 72
condone (x—5)* +(y——7)* =49
(b)) | (Centreis) (5,-7) B1/ 1 correct or FT theiraand b
(ii) Radius = 7 B1/ 1 | condone /49 but not 7 or +/49
correct or FT their \/E provided k>0
©)(i) M1 freehand circle with centre in correct
yT 5 quadrant or FT from their (b)(i)
> X must have both axes shown clearly
correct position cutting negative y-axis
Al 2 ) . . -
twice and touching x-axis atx =5
5 must be marked on x-axis or centre
clearly marked as (5, -7)
must have correct centre and radius in (b)
(i) X=5 B1
y=-14 B1 2 | (5-14)
(d) | Translation El and no other transformation
6
through L} M1
6 both components correct for Al; may
7 Alcso 3 describe in words or use a column vector
Total 12
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Q Solution Marks | Total Comments
4@a) | f(-3)=(-3)°-4x(-3)+15 M1 f(-3) attempted not long division
f(-3)= —27+12+15
=0 =x+3 isafactor Al 2 shown =0 plus statement
(i) Quadratic factor (X2 —3x+ 5) M1 —3x or + 5 term by inspection
or full long division attempt
(f)=) (x+ 3)(x2 -3x+ 5) Al 2 must see correct product
) () dy _ 4% —16X + 60 M1 one of these terms correct
dx Al another term correct
Al 3 all correct ( no +c etc)
(i) | 4x*-16x+60=0 must see this line OE
= x*-4x+15=0 B1 1 AG
(iii) | Discriminant of quadratic = (—3)2 —4x5 M1 discriminant of “ their” quadratic or
correct use of quad egn “formula”
b? —4ac =-11 (or b*> —4ac<0) correct discriminant evaluated
therefore quadratic has no (real )roots correctly (or shown to be <0) with
appropriate conclusion
Hence only stationary point is when x =-3 Al 2 plus final statement
; d’y 2
(|V) (dxz :]12X —16 Bl\/\
e e, dPy
=12(-3>-16  (or 12x9-16 etc) | M1 Sub x =-3 into “their” -5
=92 Al 3
2 . . .
(v) | Minimum since d7y >0 (or 92 >0 etc) E1/ 1 FT appropriate conclusion from their
dx? value from (iv) plus reason
treat parts (iv) & (v) holistically
Total 14
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Q Solution Marks | Total Comments
5@00) | 2(x+15)° M1 OE
2(x+15)"+0.5 Al 2 | 2(x+2)+1 OE
(i) | (Minimum value is) 0.5 B1/ 1 ft their g
(b)(i) (ABZ :) (x+ 3)2 +(3x+9 _5)2 M1 ;:)nr);g?er:e one sign error inside one
Bl OE

(3x +4)* =9x° + 24x +16

AB? = X® +6X+9+9x% + 24X +16 =10x? + 30X + 25

= AB? =5(2x? + 6x +5) Alcso | 3 |AG
. —_— using their minimum value from
(ii) Either /5x'their' (a)(ii) or M1 (@)(i)) and 5

5x'their' (a)(ii)
provided “their” (a)(ii) >0

( Minimum length of AB =) %\/ﬁ Alcso 2
Total 8
6(a) dy _ 5x* — 4x M1 one of these terms correct
dx Al all correct ( no +c etc)
(=5(-1'-4(-D) =9 Al
Tangent has equation y ='"their 9'x+¢ tangent using “their” gradient,
and 6= 'their 9' (1) +¢ = c= ml and attempt to find c using
- o x=-landy=6
— y=9x+15 Al 5 equation must be seen in this
form

(b)) | Whenx =2, y=2°—2x2° +9-32-8+9=33 be convmceq that they are using
curve equation

(k=) 33 Bl 1 NMS k = 33 scores BO
be convinced that they are using

tangent equation
and have statement

(ii) | Whenx =2, y=9x2+15=233 so lies on tangent Bl 1
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Q Solution Marks | Total Comments
6()(0) | x* 253 M1 one of these terms correct
———+9X Al another term correct
6 3 Al all correct (may have +c)
2 2x2 o S| | D 2x(=) g 1) mi F(2) - F(-1) unsimplified FT
6 3 6 3 “their terms” from integration
|:6_4_E+18:l_|:1+3_9:| :E_(_ﬂ)
6 3 6 3 3 6
=315
(or 189 etc) Al 5 | condone single fraction
6
(ii) | Area of trapezium = %xSx (6 + 'their 'k) B1/ =58.5 whenk =33
Shaded area = Trapezium — “their’ (c)(i) value M1
162
Total 15
7@) | (k-2)>—4x(2k—T7)(k—3) M1 discriminant — condone one slip
—condone omission of brackets
k? —4k + 4 —4(2k* — 6k — 7k + 21) Al
“their” —7k? + 48k —80 >0 B1 real roots condition; f(k) > 0
must appear before final line
7k? - 48k +80< 0 Alcso 4 AG (all working correct with no
missing brackets etc)
(b) | 7k? —48k +80 = (7k —20)(k — 4) M1 correct factors
(or roots unsimplified) %
20 ¢ 20 tc h
critical values are 4 and = Al accept o g € here
y
M1 sketch or sign diagram including
\ / values
e 4 - + - +
7 20 i
— 4
7
20
7 s k<4 Alcao 4 fractions must be simplified here
Take their final line as their answer
Total 8
TOTAL 75
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Key to mark scheme abbreviations

M mark is for method

m or dM mark is dependent on one or more M marks and is for method

A mark is dependent on M or m marks and is for accuracy

B mark is independent of M or m marks and is for method and
accuracy

E mark is for explanation

Jorftor F follow through from previous incorrect result

CAO correct answer only

CSO correct solution only

AWFW anything which falls within

AWRT anything which rounds to

ACF any correct form

AG answer given

SC special case

OE or equivalent

A2,1 2 or 1 (or 0) accuracy marks

-x EE deduct x marks for each error

NMS no method shown

Pl possibly implied

SCA substantially correct approach

C candidate

sf significant figure(s)

dp decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see
evidence of use of this method for any marks to be awarded.

Where the answer can be reasonably obtained without showing working and it is very unlikely that
the correct answer can be obtained by using an incorrect method, we must award full marks.
However, the obvious penalty to candidates showing no working is that incorrect answers, however
close, earn no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for
full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question
directly, the correct answer without working earns full marks, unless it is given to less than the
degree of accuracy accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.

30f11
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Q Solution Mark | Total Comment
1
: -5-2 S -5
(a)(i) Grad AB =3— OE M1 correct unsimplified eg 3
_
T4 Al 2
(i) y—=5 ='their grad' (x-3) either pair of coordinates used correctly
y=2 ='their grad' (x—-1) M1 and attempt to find c if using y=mx+c
7
—2=—L(x+1
y 2 (x+1)
7 Al .
y+5= —Z(X -3) - OE, any form of correct equation
7 | with — — simplified to +
=——x+—
YETYNTY _
Tx+4y=1 Al 3 integer coefficients & in this form
b)(i _
(b)(i) (M) (1,-15) B1 1 condone x=1, y= —%
(i) | Perpgrad= 2
p grad = 7 B1/ perp grad = —1/ ‘their’ grad AB
3 hei 4 1
YT T thetr 7(x— ) M1 ft ‘their M” but must have attempted
perpendicular gradient
3 4 |
y+ P 7(x -D Al 3 any correct form with — — simplified to +
4 29
eg 8x—14y=29;y=—x+c,c=——
g y sy 7 14
© [(AC=) (k—-1)"+(2k+3-2) M1 (k+1)> +(2k +1)°
k> +2k+1+4k> +4k+1=13
5k*+6k—11=0 Al
correct factors or correct use of formula as
(5k+11)(k—1)=0 Al _6+/256
faras ———
10
11
Total 13
(a) (i) NMS grad AB = —% earns 2 marks.
(ii) must simplify y—-5 to y+5 or x——1 to x+1 for first Al
Condone 8y+14x =2 etc for final A1, butnot 7x+4y—-1=0etc
(b)(ii) If their gradient of AB is m, then use of —m or 1/m can earn M1 . For A1, 1/(2) , %3 etc must be simplified.
7

4 of 11




PMT

FINAL MARK SCHEME - A-LEVEL MATHEMATICS - MPC1 - JUNE 14

Q Solution Mark | Total Comment
2
15+7J3 9-53 writing correct quotient and multiplying
X . .
9+53  9-543 M1 by correct conjugate of denominator
(Numerator =) 135—75+/3 +63+/3 -105 Al 30-124/3
(Denominator = 81—45+3+45\3-75)
-6 B1 must be seen as denominator
30-12/3
(T =] 5-243 Alcso 4 units (cm) need not be given
Alternative
9+5V3)m+n/3)
=9m+15n+5m~/3 +9n/3 (M1) must be correct
Im+15n=15, Sm+9n=7 (A1) both equations correct
m=5 , n=-2 (A1) either correct
5-2\3 (A1)
Total 4
No marks if candidate uses M
15+73

9-53
9-53

multiplication by both numerator and denominator — otherwise M0.

15+7\BX5\B—9
9+5J3  5J3-9

Condone multiplication by 9 —53 instead of for M1 only if subsequent working shows

May use alternative conjugate M1 numerator =12+/3-30 A1 denominator = -6 B1

Ignore any incorrect units

50f 11
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Q Solution Mark | Total Comment
i d
3 (@) d—y =j 10x* +20x° M1 one term correct
* Al 2 all correct (no +c etc)
. d2
(ii) d_{ =J 40x° +60x° BIY | 1 |fitheir &
X dx
b)(i d
(B)(D) dy =] 10-20 =-10 B1/ correctly sub x = -1 into their <Y and
dx dx
evaluated correctly
dy : . E1V 2 « o dy
x <0 (therefore yis) decreasing Must state “decreasing” and ir <0
X X
ft ‘therefore y is increasing’ and reason
d
if their value of =~ >0
dx
(ii) |(Whenx=-1) y=2 B1
s dy
y = 'their'2 = their grad'(x——1) M1 ft © their’ value of _x when x = -1 and
but must be tangent and not normal “ their’ y-coordinate
y—2=-10(x+1) or y=-10x-8 etc Al 3 any correct tangent eqn from correct ?
X
(c) (ﬂ :j 10(=2)* +20(-2)° M1 correctly sub x = -2 into their dy
dx dx
=160-160=0 = stationary point dy
(when x = —2) Al correctly shown that i 0 plus correct
statement
2 2
{% :j 40(=2)* +60(=2) M1 correctly sub x = -2 into their gx{ or
X
other suitable test for max/min
=-320+240=-80<0 . d*y
(Therefore) maximum (point at Q) either dx? —320+240 <0
2
Al 4 Jor 92 g0 <0
dx
plus conclusion
Total 12
(b) (i) | Accept “gradient is negative so decreasing” for E1
d
Do not accept “because it is negative” or “d—y =-10" as reasons for E1
X
(ii) | May earn M1 for attempt to find ¢ using y=mx+c if clearly finding tangent and not normal.
Must simplify x ——1 tox + 1 for Al
(c) May write “their” 10x* +20x =0 and attempt to find x for first M1
leading to “x = -2 ...stationary pt” for Al

6 of 11
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Q Solution Mark | Total Comment
4
@() k- (x+3) M1 or X’ +6x—16=(x+3)* 25
or q = 3 stated
25— (x+3)’ Al 2
(ii) | (Max value=) 25 B1/ 1 ft their p
(b)(A) | B+x)(2-x) B1 1
(i)
4
y r M1 M shape
16
curve roughly symmetrical with max to
Al left of y-axis,
> X curve in all 4 quadrants
-8 / 2 and y-intercept 16 stated or marked on
y-axis
crosses x-axis at —8 and 2 B1 3 correct - stated or marked on x-axis
Total 7
(a)(i) | Example 16— (x+3)> -9 earns M1
(i) | (-3, 25) scores B0 since maximum value not identified
Allow maximum given as “y =25"
(b)(i) | Condone —(x—2)(x+8) , (x—2)(—x—28)etc
(if) | Withhold B1 if more than 2 intercepts

7 of 11
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Q Solution Mark | Total Comment
(a) (=3)* +¢(=3)* +d(-3)+3 M1 p(-3) attempted
must see this line or equivalent,
-27+9c-3d +3=0 and must have = 0 on right or left
before final result
=3c—-d=8 Al 2 AG | be convinced
(b) 2 +ex2*+dx2+3=65 M1 p(2) attempted & ... =65
8+4c+2d+3=65 Al 2 correct equation in any form simplifying
powersof 2 eg 4c+2d =54
(c) 5¢=35 correct elimination of ¢ or d using both
or 10d =130 OE M1 3c—d =8 and their equation from (b)
c =17 Al
d=13 Al 3
Total 7

(a)

(b)
(c)

May use long division by x+3 but must reach remainder term for M1
Condone missing brackets in p(-3) expression if recovered later as —27 +9¢ +... to earn Al

Treat parts (b) and (c) holistically

May use long division by x—2 as far as remainder and equate their remainder to 65 for M1

Example 4c+2(3c—8)=54 earns M1 for eliminating d if equation in part (b) is correct

8of11
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Q Solution Mark | Total Comment
(a)() X =x'=5x+7=x+7 M1
=>x—-x"=5x=x } must see this line OEeg x’—x* —6x=0
(x20)=>x"—x—6=0 Al 2 |AG
i (x=3)(x+2) M1 correct
(i)
x=3, x=-2 Al both x values correct
A(-2,5) and C(3,10) Al 3 both pairs of coordinates correct
(b) ¥ 5x M1 2 terms correct
43 2 +7x  (+c) Al another term correct
Al 3 all correct
VY (22) 5(=2)? F(‘their’-2) correctly substituting into
(c) F(-2)= {( 4) - ( 3) - ( > ) +7(-2) M1 their answer to (b) , but must have scored
M1 in part (b)
F(0)-F(-2) =
16 8 20 52
0- 4 + 3 2 14] = 3 Al correct value using limits correctly
. 1
Area of trapezium = (5(5 +7)% 2) =12 B1 or rectangle plus triangle
52 16 .
AreaofR:?—12=? Al 4 51 or 5.3
Total 12
(a)(ii) | NMS either (-2,5) or (3,10) scores SC1 and both correct scores SC3

(c)

Allow “when x=3, y=10 and when x=-2, y=5" instead of coordinates for final A1

Condone missing brackets around “their” —2 for M1 and if recovered and correct on next line for A1

0 2 0

Area of trapezium found by integration j (x+7)dx = [% + 7x} ) =12 earns Bl
-2 -

Accept rounded answer of 5.3 etc after correct exact answer seen.

9of 11
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Q Solution Mark | Total Comment
(a) (x=5)>+(y——6)* M1 one term correct
Al LHS correct with perhaps extra constant
terms
(x=5)+(y+6)> =20 Al 3 equation completely correct
(b) (i) | C(5,-6) B1./ 1 correct or ft their (a)
(i) (radius =) J20 M1 correct or ft ‘their’ v/k provided RHS >0
=25 Al 2 must see 20 first
(c) Grad AC = —6--2 (=-2) M1 correct unsimplified, ft their coords of C
Grad of tangent = — B1/ fit their —1/ grad AC
2
Equation of tangent is M1 clear attempt at tangent not normal
1 through (3, -2)
(y—=2)=" thezra" (x=3)
y42= l(x _3) Al correct eq'uati(')r% in any form but y—-2
2 must be simplified to y+2
x=2y=7 Al cso 5
(d) AB® + (their r)’> =6 M1 Pythagoras used with 6 as hypotenuse
d*+20=36 or (ABz) =36-20 Al values correct with (2\/5)2 =20PI
AB’ =16
Hence AB=4 Alcso 3 notation all correct
Total 14
2
(@) | (x=5>+(y——6) = (\@) scores full marks
If final equation is correct then award 3 marks, treating earlier lines with extra terms etc as rough working.
If final equation has sign errors then check to see if M1 is earned.
Example (x—5)° + (y+6)°—25 +36+41= 0 earns M1 A1 but if this is part of preliminary working and
final equation is offered as (x—5)” +(y+6)° =20 then award M1 A1 Al.
Example (x —5)* +(y—6)°=20 earns M1 A0 ; Example (x+5)° +(y —6)>= 20 earns M0
(b)(ii) | Candidates may still earn A1 here provided RHS of circle equation is 20.

(c)

(d)

Example (x +5)> +(y—6)”= 20 earns MO0 in (a) but can then earn M1 A1 for radius = \/% = 2\/3
NMS or no /20 seen; * radius =2+/5 7 scores SC1 since question says “show that”

May earn second M1 for attempt to find c using y=mx+c if clearly finding tangent and not normal.
If their gradient of AC is m, then use of —m or 1/m with correct coordinates can earn second M1

Example AB =36—(2\/§ )> =16=4 scores M1 A1 A0 for poor notation
NMS AB =4 scores SCI1 since no evidence that exact value of radius has been used.

10 of 11
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Q Solution Mark | Total Comment
(a) 3—6x—15x—-10 >0 M1 Correctly multiplied out with >0
21x>7
1
=< 3 Alcso 2 all working correct
(b) 6x>—x-12 <0
Bx+4)2x-3) M1 correct factors or correct use of formula as
1£+/289
faras ——
12
cv 3
sare ——, 5 Al
+ 1 - 1 +
4' 3 M1 use of sign diagram or graph with CVs
3 P clearly shown
LI AL | 4 Jor 22
3 2 2 3
Total 6
TOTAL 75

(a)

(b)

Allow final answer in form - % > X .

For second M1, if critical values are correct then sign diagram or sketch jv[ must be correct with

correct CVs marked.

However, if CVs are not correct then second M1 can be earned for attempt at sketch or sign diagram but

their CVs MUST be marked on the diagram or sketch.

Final A1, inequality must have x and no other letter.

Final answer of x g% AND

4 3
A ——< x<=
(A) X<

3

(B) x<3 OR x>-2
2 3

with or without working each score 3 marks (SC3)

3
Ox<z ,x2>2-
©) x 5 X273

X = —% (with or without working) scores 4 marks .

4 - tond
3 >

Example NMS %g x < % scores MO (since one CV is incorrect)

Example NMS x<% , x < —% scores M1 A1 MO (since both CVs are correct)

110f11
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