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Question Scheme Marks
Number
. t 3x
1 Attempts to get 7 in terms of x or y. E.g. xzm:tzﬁ Ml
Forms a Cartesian equation and makes progress to making y the subject
1 x—1 dM1
Eg y=-42=>y=—-+2
& V=7 V=737
Tx—1
= Al
=Y 3x
3)
(3 marks)

1.
MI1: For an attempt to get # or — in terms of x or y.
t

Condone poor attempts here. It is the intention that is important
dM1: For a complete attempt to form an equation of the form y =f(x)

Look for

. 1.
e getting for P in terms of x or y

e using this to form a Cartesian equation and makes some progress towards making
y the subject.

t 3x |
BN & -0 = = -+ 2 =+ 2
E.gl x 1_3:>t T followed by y p =y I
x-1
1 1
E.g.IL y= ;+ 2=>t= ) followed by
.
x:)lj—_zzx:;:@—?)y)x:l
3 1-3(y-2)
y—2

Condone slips, for example in the signs and miscopies/misreads, but the overall
mechanics of the attempt should be sound.

In E.g.II. an attempt must be made to make progress towards y = f (x), so allow for
example when an intermediate line such as g(y)xh(x) =5 or g(y)=h(x) where g(y)is
a linear expression in y

Al: Correct equation y = Txl but allow y = —ltTx
X
Alt Method:
MI1: Substitutes both y = %+ 2 and x = % into y= ag;—l and makes progress to a point in
— X
which sides can be compared
t
ax——=—1 _
l+2: =3 _| 4 ! +§— or b+2M={a—gt+3
t t b bt
bx——
t-3
dM1: Compares terms to set up and solve simultaneous equations in both a and b.
3 a—1
FYI —=l,—=2 = —a—
;=L or b=3, 2b=a-1

Tx—1

Al: y= NOT just for correct values of a and b
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Question
Number Scheme Marks
3x A B
2 (a) (Zx_l)(x_z)=2x_1+x_2:>ValuesforAandB M1
One correct value, either 4A=—-1or B=2 Al
- 2
Correct PF form T R Al
3
(b) = 2 dx=—lln(2x—1)+21n(x—2)+(c> M1, Alft
2x—-1 x-2 2 ’
™ 25 25
3 - {—%ln(2x—l)+21n(x—2):|
Jo (2x-1)(x-2) .
1 1
= —§1n49+21n23 — —§1n9+21n3 dM1
529
1117 Al
“4)
(7 marks)
(a)
MI1: Attempts a correct PF form leading to values for 4 and B .
Condone S =C+ A + B = Values for at least 4 and B
<2x_1)(x_2) 2x—-1 x-2
Al: One correct value for 4 or B or one correct term
-1 2
Al: Correct PF form 77T +m .
This is not just for correct values for 4 and B but it may be awarded from work seen in (b)
(b)
MI: 4 + B dx = Cln(2x—1)+Dln(x—2) o.e. Condone missing brackets here
2x—1 x-2

2XA_1+XI_32 dx:§1n(2x—l)+Bln(x—2)+(c)

A1ft: Correct ft on their values for 4 and B J-

Do not condone missing brackets but the brackets can be implied by subsequent working,
E.g.In 49
dM1: Attempts to substitute the limits 5 and 25 (no misreads on the limits but condone slips, so
don't accept a consistent lower limit of 0 for instance) into an expression of the correct
form (with brackets which may be implied) and subtracts, either way around. Condone
attempts where the substitutions were made into incorrectly combined In terms.

Al: cso In % Also allow in mixed number form In25=+
21
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Question
Number Scheme Marks
3(a) | Attempts (2i-3j+4k)(8i-5j+3k) Mi
RO =—6i+2j+k Al
o ()
(b) | Attempts POTIRQ =2x—-6+-3x2+4x1 Ml

Full attempt to find cos POR E.g.

2x—6+-3x2+4x1= /29 /AT cos POR aMl
Angle POR = 114° Al
(&)
(5 marks)
(a) - -
Ml1: Attempts to subtract vectors PQ and PR either way around. Look for PQ— PR or
PR-— I?Q If a method is not shown it can be implied by two correct components of
+6it2jt+k Note that an attempt such as PR - Q7) is MO
-6 —6i
Al: RQ=-6i+2j+k o.e.suchas| 2| Do notaccept coordinates or indeed | 2j
1 k
(b)

Ml1: Attempts scalar product of ?Q and their @ Look for an attempt at multiplying

together the components and adding. There will be some confusion over direction so allow
for sight of

(£2x"46")+ (43x 2" )+ (24x"417)

This cannot be scored if they attempt a scalar product of TQ and PR for instance.

dM1: Full attempt to find cos POR using ab = ‘ a‘ ‘b ‘COSH using vectors iP—Q and their

+RO .

There must be an attempt at both moduli with at least one correct (which may be
unsimplified)

but you should ft on their @ Don't be concerned whether the angle is acute or obtuse.
Al:  Angle POR = awrt 114° ISW after sight of this, e.g followed by 66°

Alt (b)
M1: Attempts all three lengths or all three lengths > using Pythagoras' Theorem. Look for an
attempt to square and add with at least one modulus or modulus?® correct.

dM1: Attempts to use the cosine rule with the lengths in the correct positions in order to find
angle POR
PO’ +OR - PR’
2x POxQR
There are more round about methods including finding other angles first and then using
the sine rule

but this method mark can only be awarded when an attempt is made at angle POR
Al: Angle POR = awrt 114°

It must be found using "correct" vectors, e.g . £ (—6i +2j+ k) and * (2i =3j+ 4k)

Look for cos POR =

If, for example RQis incorrect, e.g. 6i—2j+k, A0 will be awarded even if 114°is

Page 3 of 16
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Question
Number Scheme Marks
1 1
1 2 3
4(a) :(4—)«2) =47 (1-..) Bl
4—x°
| 1) (3 3 3
e e e R (U
4 2 4 2 | 4 3! 4
1 _1+1 2 3 ‘. 5 6
L2 2 160 256" 2048 Al, Al
)
(b) ‘x‘<2 Bl
1)
() Substitutes an appropriate value of x in both sides with LHS in terms of \/i Ml
. 2048 3543
E.g. with x =1 3—1181 of 043 Al
(2)
(8 marks)

(a) Note that the first mark in (a) is M1 on epen. We are now marking it as Bl
B1: Correct constant term/ factor.

Accept as 4 ® or % as the constant term or as the factor with the bracket starting (1....

1

2
M1: Correct attempt at the third or the fourth term of binomial expansion of form (1 + axzj

Look for a correct binomial coefficient with a correct power of x

1 1 1 1 1
S D
E.g. (iax j or (iax j where a could be

2 3!

=

For example
-
3 4 5 6

1
ATl: Correct unsimplified
1 1 1 1 1 1
g B I
o It Bl e e e e 3 3
T I 1 =2
Al: Two correct and simplified terms of 5116 *35¢* T 3048 "

I 1 2 3 a4 5 ¢ . i 1
Al: 5776~ *35¢”* t30ag” - Accept as a list, ignore any terms with indices greater than
these.
(b)

B1: States a correct range. E.g ‘ X ‘ <2 or 2<x<2 o.e.

(¢) For example: See **
M1: Substitutes an exact value of x into both sides of their expansion that enables \/§ to be found
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! :1+Lx1 +i 1+ > 16
4-1°

Eg x=1 2716 256 2048

Note that x =—1and x2 =1 all work with the same results

Alternatively correctly solves = ﬁ o.e. and substitutes this into their expansion

4—x°
2048 3543

st & 3048 - This can only be scored from a correct expansion

Al: With x=1 \/_=

**There are lots of values of x that work, all more difficult than the one above.
8 1 NE) , 11 1
Egx=ao— =" and X === z\/g
3 [ 4 2 3 [ 4>

In both these cases the fractions become much more difﬁcult to find.

2 8 43 2o 55687
For x —3:> 3= 57 and for \/_ 35796

AltI(a) By direct expansion

! =(4_x2]‘;=4‘5+[ 1]4(j+w4(jl”£;“ﬁ4()

2
4-x
L

Bl:For 4 >+

. L . 2
M1: A correct attempt at the third or fourth terms condoning sign slips on the —x

A1l: Correct and unsimplified expansion. See above

A1l: Two correct and simplified terms of 5+ Exz %x“ + ﬁxé
I 1 2 3 a4

5
Al: §+Ex +ﬂx +2048

X Accept as a list

AltII (a) By difference of two squares

1 1 1
—(2-x)*x(2+x)2=4"+...
o2

1

B1: For 4_5 +

! L
2 X 2
XLI'FEJ =

M1: For correctly writing \/41_7 = (2 - x)_; y (2 N x)_; _ [1 ) g]—

with a correct attempt at the third of fourth term in either expansion, followed by an attempt

to combine both the expansions.
. 2 4 6
Al: One correcttermin x ,x orx

2 3 4

. . 1 1 5
A1l: Two correct and simplified terms of 5116 *35¢* T 3048 x" with no terms in

3 5
X,X Orx

Al: Fully correct
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(12\1111;81%2? Scheme Marks
L 2
5. States or implies Volume = j T % B1
1| (2x7+3)
2 p
Attemptsj % dxzj‘%dx:—ls(zxzu)z MIAl
(2x" +3) (2x" +3)
Sets  — 187 N 187 :713”
QK43 @xlez) O M
:—ﬁ %:%:(zk2+3)2=7z9:k2=... ddM1
k=23 Al
(6 marks)

k 2

12
B1: States or implies Volume = j T —\/; dx o.e. including limits and 7.

1t +3)”
7z

You can condone a missing dx and the limits the wrong way around.

You may not see the limits until the integration has been attempted which is fine.

2

X _
MI1: Attempts % dx to achieve 4(2x” +3) ?oe.
(2x" +3)

With substitution of z = 2x” +3 look for AL[2

. . 12\/; 2 -2 -2 .
Al: Correct integration of || ——————= | dx to —18(2x" +3) or —18« which may be left

2x’+3)°

unsimplified.

Note that this can be scored with or without the 7 and may even have an incorrect

coefficient of 27

M1: Uses the limits (subtracts either way around) within their attempted integration of y°NOT y

and sets equal to 7—137r . Condone poor attempts at integrating the »” here.

648

Note that if they change limits to # where u = 2x” +3 look for limits of 2k* +3 and 4

ddM1: Dependent upon both previous M's. It is for proceeding to
either (2k° +3)iz = B where B >0 leading to a value for k* ork

or setting up a quadratic equation in K’ leading to a value for k> ork

FYI
4 2 2 2 2
K43k —180:0:>[k —12J[k +15J:0:>k ~12

Al: k= 2\/3 or exact equivalent such as \/ﬁ Condone if k== 2\/5 0.e.
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Question
Number Scheme Marks
o) For correct parameter ¢ = % or x coordinate at P x =4 B1
dy d)/ 4sin 2t
dt —4sin
M1 Al
dx dy 3sec’ ¢
Equation of tangent y_o:_E(x_4):>y:_2x+§ dM1 Al
3 3 3
(5)
(b) k=1- \/§ BI
@
© |-l f.2 M1 Al
)
(8 marks)
(@)

B1: Correct parameter or x coordinate at P.

The correct x coordinate x =4 (can even be scored following x =45° )

d
MI1: Attempts to find & usmg

%,
S

Condone poor differentiation.

dy —4sin2¢ . . o
Al: Correct dﬁ 3 sz . You may see other forms for this following use of identities.
sec” t
If you see — Cd Lg% then only allow if they subsequently use this as —4511122t
3sec” x 3sec” ¢
. . —8sinzcost —8si 3
Other possible correct gradients are 351n ZC o3 an 851n3t cos ¢
sec” t

ISW after you see a correct answer. Quite often we see candidates incorrectly adapting a
correct answer.

) ) ) dx
It is also possible for candidates to find —— at 7 = 2w ,— at t=

values.

dy
ds 4 dr

dM1: Attempts to find the equation of the tangent at 7 = %

It is dependent upon the previous M and use of (4,0) and 7= %

Allow substitution into their adaptedd—y

Al: y=——x+§

(b)

3

Bl: k=1-f3

(c)

"Zw and divide the two

M1: Either end correct. Allow strict inequalities here. E.g f <2 scores M1 but f > 2 is M0
Al: -1, f,, 2 o.esuchas L—1,2J and -1,, y,, 2
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Question
Number Scheme Marks
7 (i) u=e* —3:>d—u=e:’C Bl
4(u+3) 4(u+3)
dx —~du=| —>du M1 Al
e’ =3 u+3 u
J‘ du’ +24u +36
=] ———du
u
i 36 2
= 4u+24+7du:2u +24u+361Inu dM1 Al
> u=4
:[21,, +24u+36lnu} Mi
u=2
=72+36In2 Al
™)
X 3 R 3 X,
(i) 3e costdx=§e sin2x — 5¢ sin 2x dx Ml Al
=3¢ sin2x |~ cos2x+ | e cos2x dx dM1
=5¢ sin2x 7 cos2x 7 ¢ cos2x M
15 3
Collect terms T e cos2xdx = —e s1n2x+4e cos2x ddM1
X 6 «x . 3«
3e cos2xdx=—¢ sin2x+=¢ cost(+c) Al
5 5
Q)
(12 marks)

(1) The 4 must be present to score the A marks. No misreads

B1: States or uses du =¢* o.e.such as d = 1 This may be seen within the integrand.
dx du u+3

MI1: A "correct" attempt to write the integrand in terms of u.

Look for I dx = j du which does not need to be simplified.

e -3
Condone a missing du but dx is MO

4 (u + 3)2 .
Al: Correct — du. Condone a missing du (cannot be dx) .

dM1: Integrates by attempting to multiply out and integrating each term.

. P
Look for two "correct" terms, one of which must be I —du=Plhu .
u

) ) ] P (u + 3)2
It is dependent upon having achieved — du

Al: Correct 2u” +24u+36Inu o.e.
M1: Uses limits 2 and 4 within their attempted integral and subtracts . Condone poor attempts at the
integration

Alternatively converts their answer in # back to x's using the correct substitution and uses the
given limits.

There must have been some attempt to use the substitution u =e" —3 at some point. PCng 8 of 16
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Al: 72+36In2 or 36In2+72
(i1)) Condone missing dx's here

M1: Attempts to integrate by parts J 3¢ cos2x dr = Ae sin2x iJ Be' sin2x dx

Al: J 3¢’ cos2x dx = %ex sin 2x —J %ex sin2xdx  Condone missing dx's
The 3 may have been "removed"/factorised out and replaced at the final answer.

If so you can this would be awarded at the sight of a correct answer.
dM1: Attempts to integrate by parts again. See below of what to look for

Look for J 3¢ cos2x dx = Ae sin2x+ Be cos2x iJ Ce cos2xdx

ddM1: Dependent upon both previous M's

It is awarded for attempting to collect both terms in J ¢ cos2x dx

Al: J 3¢’ cos2x dx = gex sin 2x +%ex cos 2x(+c) condone the omission of the + c.

Alternative method for (ii) . This can be scored in a similar way to the above.

(i) J 3¢’ cos2x dx =3¢ cos2x +J 6e' sin 2x dx M1 Al
=3¢ cos2x+6e sin2x —J 12e" cos2x dx dM1
ISJ e cos2x dx = 6e sin2x+3e cos2x ddM1
X 6 X . 3 X
3e cos2xdx=—¢ sin2x+=¢ cos2x(+c> Al
5 5
&)

IstM1: J 3¢ cos2xdx=Pe cos2xiQJ e sin2xdx

2ndM1: J 3¢’ cos2x dx = Pe’ cos2x+ Qex sin2x =+ RJ ¢ cos2x dx

Page 9 of 16
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Question Scheme Marks
Number
3 (3x—y):25and(x+y):l
Solves one of M1
or (3x—y) =5and (x+y) =5
Correct solution of one.
) 3x—y= 25
Either }:4x:26:>x:6.5,(y:—5.5) Al
x+y=1
3x—-y=15
or 7 }:4x=10:>x=2.5,(y=2.5)
x+y=>5
Solves both equations dM1
Both solved correctly with a minimal reason given for the contradiction e.g | Al
"not integers" with conclusion "hence there are no integers x and y such that
3x’ +2xy—y° =25"
“
Notes

MI1: Attempts to solve one of the two possible cases.

Take as a minimum, one correct pair of equations followed by a value for x or a value for y
Al: Correctly solves one of the two possible cases.

To solve you need only find a value for x or y. Once a correct value is found you can ISW
dM1: Attempts to solve both possible cases
Al: Correctly solves the two possible cases and makes a concluding argument.

To score this mark (i) all calculations must be correct.

(i1) reason(s) for the contradiction must be written down. Allow "not
integers", "x"
and (ii1) gives a concluding statement must be given. Allow for example " hence
proven"

Ignore any possible cases which would give rise to negative numbers but satisfy
(3x—y)(x+y) =25

E.g (3x—y) = —5,(x+y) =5
Withhold the final mark only if they include cases which do not satisfy (3x - y)(x + y) =25

E.g (3x—y):20,(x+y)=5

Page 10 of 16
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Question
Number Scheme Marks
2—-1 —4+5u
9 8+24 |=| —1+4u
10+34 2+8u
Attempts to solve any two of the three equations
) 2—-A=—4+5u 3 3
Either (1) and (2 S A=—=,u==
(Dand () 8+2K=—1+4p} 21772
2-A=—4+5
(1) and (3) “}j z%,uzg
10+31=2+8u M1, Al
8+2Ah=—1+4
(2) and (3) “l =0, u=-1
10+3A=2+8u 4
Substitutes their values of 4 and g into both sides of the "third" equation dM1
. 11 :
Eg A= —% into 10+31 = > and u =%1nto 2+8u=14
Concludes that lines don't intersect with correct calculations and minimal Al
reason
-1 5
Additionally states that | 2 | is not parallel to | 4 | with a minimal reason Al
3 8
So lines are skew CSO *
)
(5 marks)
Notes:

Main method seen
MI1: Attempts to solve two of the three equations.

Accept as an attempt, writing down two of the three equations (condoning slips) followed by
values for

both 4 and u

Al: Solves two of the three equations to find correct values for both 4 and u, Allow equivalent

fractions
dM1: Either: Substitutes their values of 4 and g into both sides of the third equation....or into the

equations of both lines to find both coordinates
A1l: Having achieved correct values for 4 and u, the values for the third equation are found to

enable a comparison to be made. E.g. solving equations (1) and (2) and using equation (3) stating
3. .

10+3x ) #24+8x 5 is sufficient. If the values are found they must be correct.

Important: Additionally, to score this mark, a minimal statement must be made that states

that the lines do not intersect /cross. Condone statements such as /1 # 2

Stating that the lines are skew at this point is not sufficient to score this mark

In the alternative stating that "as the values are not the same, the lines cannot intersect" is sufficient.

A1*: CSO . Hence all previous marks must have been scored.
In addition to not intersecting there must be a statement, with a minimal reason, that the lines are

not parallel and hence skew. Accept statements like, not intersecting, not parallel (with reason),
hence proven. Page 11 Of 16
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5 -1
Reasons couldbe | 4 |#k| 2 | o.esuchas 5=—-5x—1 but 4=2x2 so they are not parallel.
8 3 prmm— =
Accept an argument based around the scalar product of the direction vectors. If parallel cos@ =1
5 -1
A reason for the lines not being parallel cannot be | 4 |#| 2
8 3

Note: Other methods are possible and it is important that you look at their complete attempt at
proving that they don't intersect.
Alternative 1
For example it is possible to solve equations (1) and (2) to find just 2
then solve equations (1) and (3) to find just A
and then conclude that "as the two values are not the same, the lines don't intersect"

M1 dM1 marks are scored together. Both aspects have to be attempted
Attempts to solve two of the three equations to find A (or )

Attempts to solve a different pair of equations to find A (or )
Al: Correct values for 4 (or u).
Al: conclude that "as the two values are not the same, the lines don't intersect"

If you see something that you feel deserves credit AND that you cannot mark, then please send to
review

Page 12 of 16
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Question
Number Scheme Marks
10 (a d 1 d k
(@) States or uses —rOC+— or—rzi— B1
dr e
= +— = I ridr = I+kdt
§ r =+kt+c M1 Al
Substitutes 1 =0,r=12=c¢c= (576)
AND 7=15,7=6and theirc:(576):>k:(ir33.6) M1
%ﬁ — 33.614576 or r =—100.8¢+1728 o.c. Al
&)
(b) Sets »r =0=-100.8¢+1728 =0 M1
@ minutes or awrt 17.1 minutes Al
(2)
(© !
12 1
Bl
O I
@D
(8 marks)
(a)
d 1 d k d 1
BI: States or uses — o oct—, Loxloor S +— Accept k <> 4 or other constant. Condone
dr . dr = dr P
dr_ iLz
dr -

. 3
MI1: Integrates to achieve an expression of the correct form ..» =... t(+c) 0.€

There is no requirement for + ¢

1
Al: Correct integration with two different unknown constants. E.g. look for §r3 =tkt+c o.e

So if for example j’; —Lz = %r3 = —t+c the score would be B1, M1, A0 then dMO, A0
r
M1: Uses both boundary conditions to form an equation involving » and ¢. For this to be awarded
there must be two different unknown constants that are initially correctly placed.

It is dependent upon having achieved ...r" =+"k"#+"c" which may have been achieved from

an

) ) dr
incorrect assumption. E.g. — = tkr

dt

Page 13 of 16



www.CasperYC.club/wmal4 P4 2022 10 MS

A1l: Correct equation. E.g. %rz =-33.6t+576 or » =—100.8+1728 o.e. such as

Z‘—_ir:;_'_@
~ 504 7

(b)

M1: Sets r =0=-100.8¢+1728 =0 = ¢ =.... Follow through on their equation. Condone if this
produces a negative value forz. Altsets =0 to find 7= ...

Al: Awrt 17.1 minutes. Must include the units. Also allow 17 minutes 8 seconds or 17 minutes 9

seconds

(c)
B1: For the correct shaped curve only in quadrant 1 starting at (0,12), ignoring value of z.
dr k
As TR the gradient should appear to get increasingly steeper.

r
If there are two curves given on the axes, both need to be correct for this mark to be awarded
Do not be concerned if it is not infinite at the ¢ axis.

ra -~

12 ¢~ The curve on the left would be at the limit of what we would
allow
as the gradient on the left hand side does appear to increase.
We condone its appearance as it approaches the 7- axis.
It does not get less steep

~Y

. . 4 s dV 2 . r k
Note that it is possible to use V' = EEdiadr i 47 with T +— to set up and solve
r

c:i_lt/ =tArk orCL—I: =+f In this case the equation becomes V' =2304rx — [%Jt
(a)
B1: States or uses either (L_It/ =1/ or its exact value which is C:i_lt/ = —% o.e such as
a__6i2z

dr 5 °
MI1: For (<1:1_It/ =+ = V =+t +cand attempts to find the values of £ and c using the given
conditions.

It is dependent upon knowing that V' = ar’ and using this to find V' at ¥ =6 and 12 with =15
and =0

Al: V= 2304%—[%}‘

M1: Substitutes V' = ar’ to form an equation linking r with .
It is dependent on the previous M1 in this method

Al: Achieves gﬂ'l"3 = 23047 — [%Jr

(b)
MI: Sets /=0 o.c and finds ¢ Page 14 of 16
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Question
Number Scheme Marks
1) | (x+y) +10)* =108x
Differentiates 10y° to 20 y% Bl
Differentiates (x+ y)3 to 3(x+ y)2 (1 + %j M1
2 dy dy
3(x+y) (l+aj+20ya:108 Al
3(aty) D120y Yo 108-3(x+y) dM1
dx dx
2
(1_);2108—3(x+y)2 . RE
dx 20y +3 (x + y)
3)
(b) Deduces that P and Q are where 108 —3(x+ y)2 =0=> (x-l— y)2 =36 MIl
. . 3
Attempts to substitute (x+ y) =46 into (x+y) +10y* =108x to form IM1
an equation in y (or x)
Solves 216+10y” = 108(6 —y) and finds the negative root ddM1
Awrt 13900 metres Al
“4)
(9 marks)

dy

(a) Allow use of )' for o This is a proof. Look carefully for evidence of candidates working

backwards.

B1: Differentiates 10y° to ZOy%

MI1: Attempts to differentiate (x+ y)3 Via the chain rule look for k(x + y) (1 + %j See **

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

collected but

d
R ...xzy—>2xy+xzay, ...xy2—>y2+2xy% and ' —>3y

2 dy

look for 3 of x* —..x2 i

differentiated to the correct form.

: - dy dy
A1l: Correct differentiation 3(x+y) (1+ dxj+20y e =108

2 dy dy 2 dy dy
or 3x* +3(2xy+x o +3 y +2xydx +3y dx+20ydx—108
. dy
dM1: Collects the terms in et

Look for either % being factorised out of the relevant terms

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

It is dependent upon BOTH the B and M marks.
A1%*: Proceeds to the given answer.
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dy dy dy dy .
2 2 2 2 _
In the approach 3x +3(2xy+x j+3[y +2xy j+3y +20y i =108 it1is
acceptable
dy
2 2
to go from (3x +6xy+3y +20y)—

=108 —3x” — 6xy — 37 straight to the given answer

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

dy  108-3(x+y)’

dx 20y+3(x+y)2

Therefore candidates who start with
2 dy

3(x+y) a+2oy%=108—3(x+y)2 or indeed 3(x+y)2%+3(x+y)2+20y%=108

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

:>3(x+y)2%+20y%=108—3(x+y)2

(b)
M1: Deduces that P and Q are where 108—3(x+ y)2 =0= (x+ y)2 =36
This is implied if there is a statement that (x + y) =16

dMI1: Attempts to solve (x + y) =16 and (x + y)3 +10y* =108x simultaneously to form

a quadratic equation in y or x.
ddM1: Solves 216+10y* = 108(6 - y) and finds the negative root. Allow if both roots are found

Note that (x+y)=6 must have be used.
If an equation was set up in x, then look for an attempt to find the larger root of
216+ 10(6 - x)2 =108x which should then be used to find a negative y value

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