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General Marking Guidance

o All candidates must receive the same
treatment. Examiners must mark the first candidate in
exactly the same way as they mark the last.

e Mark schemes should be applied positively. Candidates
must be rewarded for what they have shown they can do
rather than penalised for omissions.

e Examiners should mark according to the mark scheme
not according to their perception of where the grade
boundaries may lie.

e Thereis no ceiling on achievement. All marks on the mark
scheme should be used appropriately.

e All the marks on the mark scheme are designed to be
awarded. Examiners should always award full marks if
deserved, i.e. if the answer matches the mark
scheme. Examiners should also be prepared to award
zero marks if the candidate’s response is not worthy of
credit according to the mark scheme.

e Where some judgement is required, mark schemes will
provide the principles by which marks will be awarded
and exemplification may be limited.

e When examiners are in doubt regarding the application
of the mark scheme to a candidate’s response, the team
leader must be consulted.

e Crossed out work should be marked UNLESS the
candidate has replaced it with an alternative response.
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e Types of mark
o M marks: method marks
o A marks: accuracy marks - can only be awarded when relevant M
marks have been gained
o B marks: unconditional accuracy marks (independent of M marks)

e Abbreviations

cao - correct answer only

€so - correct solution only

ft - follow through

isw - ignore subsequent working
SC - special case

oe - or equivalent (and appropriate)
dep - dependent

indep - independent

awrt - answer which rounds to
eeoo - each error or omission

O 0 0O O o 0O 0o o0 O ©O

¢ No working
If no working is shown, then correct answers may score full marks
If no working is shown, then incorrect (even though nearly correct) answers
score no marks.

e With working
If it is clear from the working that the “correct” answer has been obtained
from incorrect working, award 0 marks.

If a candidate misreads a number from the question: e.g. uses 252 instead of
255; follow through their working and deduct 2A marks from any gained
provided the work has not been simplified. (Do not deduct any M marks
gained.)

If there is a choice of methods shown, then award the lowest mark, unless
the subsequent working makes clear the method that has been used

Examiners should send any instance of a suspected misread to review (but
see above for simple misreads).

e Ignoring subsequent work
It is appropriate to ignore subsequent work when the additional work does
not change the answer in a way that is inappropriate for the question: e.g.
incorrect cancelling of a fraction that would otherwise be correct.

It is not appropriate to ignore subsequent work when the additional work
essentially makes the answer incorrect e.g. algebra.

e Parts of questions

Unless allowed by the mark scheme, the marks allocated to one part of the
question CANNOT be awarded to another.
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General Principles for Further Pure Mathematics Marking
(but note that specific mark schemes may sometimes override these general principles)

Method mark for solving a 3 term quadratic equation:

1. Factorisation:
(x* +bx+c)=(x+ p)(x+q) where | pg|=|c|leading to x=...
(ax® +bx+c) = (mx+ p)(nx+q)where |pg| =|c| and |mn|=|a] leading to x=...
2. Formula:
Attempt to use the correct formula (shown explicitly or implied by working) with values for

a,bandc, leadingto x=...

3. Completing the square:

x> +bx+c=0: (xJ_r%)2 +q+c=0, (=0 leadingto x=...
Method marks for differentiation and integration:

1. Differentiation

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

2. Integration:
Power of at least one term increased by 1. (x" — x™?)
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Use of a formula:

Generally, the method mark is gained by either

quoting a correct formula and attempting to use it, even if there are mistakes in

the substitution of values

or, where the formula is not quoted, the method mark can be gained by implication from the
substitution of correct values and then proceeding to a solution.

Answers without working:

The rubric states "Without sufficient working, correct answers may be awarded no marks".
General policy is that if it could be done "in your head" detailed working would not be
required. (Mark schemes may override this e.g. in a case of "prove or show...."

Exact answers:
When a question demands an exact answer, all the working must also be exact. Once a
candidate loses exactness by resorting to decimals the exactness cannot be regained.

Rounding answers (where accuracy is specified in the question)

Penalise only once per question for failing to round as instructed - i.e. giving more digits in the
answers. Answers with fewer digits are automatically incorrect, but the isw rule may allow the
mark to be awarded before the final answer is given.
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Question Scheme Marks
number
1 o 50 8+ J6
"8-v6 846 M1
_ 400+ 506
58 M1
200+ 256
B 29 Al
[3]
Total 3 marks

Part | Mark Additional Guidance
1 M1 | For making w the subject, and applying a multiplication to rationalise the

50 8++6

denominator X
8-v6 8+6
M1 | For carrying out the multiplication of the numerator and the denominator to reach

single integer values in both, allow one processing error.
Al | For correctly manipulating the fraction to reach the correct answer.
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Question Scheme Marks
number
2 a+2d=8 a+4d =20 Bl
2d =12=d = M1
(a=)-4 (d =)6 Al
S, :g(Zx"— 4"+(n-1)"6")(> 220) M1
(g(—8+6n—6)>2zoj or 3n° —7 > 220 oe M1
Solution using 3TQ:
6n° —14n—440>0 or 3n*-7n-220>0 oe
[— 2 — —
n=rt £J(7)° - 43)-220) = n =(9.80925,-7.47592) M1
2x3
n=10
Al
Solution using trial and improvement: [7]
. 2

n=9: 3x(9) —7x(9)=180<220 [M1]
n=10: 3x(10)* —-7x(10) =230 > 220
Hence minimum value is n=10 [A1]

Total 7 marks
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Part | Mark Additional Guidance
2 B1 | For both correct equations
M1 | For a complete attempt to solve their 2 linear simultaneous equations, allow one
processing error.
Al | For both correct: (a=)-4 and (d=)6. Values may be implied by subsequent

working.

ALT for first 3 marks: Uses the third term

Bl | Letthe3“termbe T
20-T=d T-8=d

M1 | Solves the above equations simultaneously by any method to find d AND finds a
value for a

Al | For both correcta=-4 and d = 6. Values may be implied by subsequent working

M1 | Correct substitution of their values for a and d into the correct formula for Sy
(doesn’t need to be placed > 220 at this point)

M1 | For the correct inequality shown with their values oe

M1 | For a full and correct method to solve their 3TQ leading to at least one value for n.
Award this mark for the positive root [9.809...] without explicit working seen [use
of calculator] following a correct 3TQ seen.
If the 3TQ is incorrect and there is no evidence of explicit working to solve their
3TQ do not award this mark.

Al | For choosing only positive root, and rounding to n = 10

If a candidate offers a positive and negative value without rejecting the negative [-
7.47...] do not award this mark.

ALT: uses T & | Final two marks

M1 | Attemptsn=10 ANDn=9
Whenn=10S=230 andwhenn=9 S=180 These values must be seen
Al | For choosing n =10
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Question Scheme Marks
number
3 (a) (v=2t2—19t+35)
(d_vz}u_lg M1
dt
4-19=0 M1
19
t:Z Al
[3]
(b) (v=0=2t"-19t +35)
0=(2t-5)(t-7) M1
R Al, Al
S 2 [3]
(©) 2 2, 19,
(j(zt —19t+35)dt)—§t -t +35(:C) oe M1 AL
OR
= ‘7I
j7 (2t2 19t +35) dt:Ft3—§t2+35t}
25 3 2 .
2, 19, . 2(5) 19(5Y 5 243
7Y =27 +35(7) |- £ 2| =2 2| 4352 || =42
(Zoy-2o7 a5 (5] -5(5) +s(3)) -4 "
42248 Al
8 [4]
Total 10 marks
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Part | Mark Additional Guidance
3(a) | M1 | Foraminimally acceptable attempt to differentiate, see general guidance.
M1 | For placing their changed expression for a = 0 and an attempt to solve, allow 1
processing error.
Al For t= 9
4
(b) M1 | For setting v = 0 and attempting to solve, see general guidance for definition of a
valid attempt to solve.
Al | For one correct value of either Ty or T
Al | For both correct values
(c) | Note:
The question states ‘Show your working clearly’ No integration seen — award
MOAOMOAQ
M1 | For an attempt to integrate, see general guidance.

Al

For a fully correct integration (constant of integration need not be shown).

M1

For correct substitution of their Ty and T, into a changed expression AND
subtracts their values correctly.

If these are not the correct values, then must see each limit correctly substituted
into their expression at least once,

If the correct values are used, but their final answer is not correct, explicit
substitution must be seen for the award of this mark.

Note: Mark may be implied by a correct answer given following correct
integration

Al

Correct answer which must be a positive value.
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Question Scheme Marks
number
4 (a) sin"A" sin29
59 43 M1
(A=)sin‘1[5|2§9x5.9] or sin("0.66520......")  oe dM1
A=180-"41.69796.......... "=138.3 Al
[4]
(b) 180—(29+"138.30203") (=12.6979........) M1
(AC)? =5.92 +4.37 — 2x5.9x 4.3c0s(180 — (29 +"138.30203")) or M1
AC =/5.9? +4.3° — 2x5.9x 4.3c0s(180 — (29 + "138.30203"))
=1.95(cm) Al
[3]
ALT (b) | 180—(29+"138.30203") (=12.69796........) [M1]
sin12.7 sin29
AC 4.3
4.3
AC =0.2198x M1
0.4848 (M1]
=1.95 (cm) [Al]
[3]
Total 7 marks
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Part

Mark Additional Guidance

4 (a)

M1 | For correct substitution into the sine rule, any form.

dM1 | For rearrangement to give A =, allow one processing error

Al For awrt 41.7

Al For awrt 138.3

(b)

M1 | For calculating angle using 180—(29+"138.30203")

They must use their ‘larger’ angle.
If they have only one angle to use then this mark is MO

M1 | For correct substitution into the cosine rule, any form, allow any angle calculated
from their acute or obtuse value from part (a) applied in 180 — (29 + “their angle”™)

Al | Forawrt 1.95 (cm)

ALT
(b)

M1 | For calculating angle using 180— (29 +"138.30203")

They must use their ‘larger’ angle.
If they have only one angle to use then this mark is MO

M1 | For correct substitution into the sine rule, any form, allow any angle calculated
from their acute or obtuse value from part (a) applied in 180 — (29 + “their angle”™)

Al | Forawrt 1.95 (cm)

Useful Sketch

B
5.9cm 4.3cm 4.3cm
29° 138.3° 41.7°
C A’ A
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their quadratic expression < 35 (seen or implied in later work).

Question Scheme Marks
number
5 (P=)6x+6
(A=) x(2x +3) B1B1
6x+6>10 or X(2x+3) <35
M1
2
X>— oe
3 Al
(2x* +3x-35<0) (2x—7)(x+5)(<0)
7 M1
(critical values are) X==, (x=-5)
2 Al
2 7
—< X< =
32 Alft
[7]
Total 7 marks
Part | Mark Additional Guidance
5() | B1 | For either correct expression.
B1 | For both correct expressions.
M1 | Either their linear expression > 10 (seen or implied in later work) or

Al | For the correct linear inequality.

a linear and 3 term quadratic.

answer this is A0

M1 | For forming a 3TQ =0 or 3TQ < 0 and for a minimally acceptable attempt at its
solution leading to two values of x

Al .
For the value of % , and no other positive value.

Alft | For the answer shown, allow ft marks, so long as they have come from solution of

If the linear solution is out of range and cannot be incorporated into the final
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Question Scheme Marks
number
6 (a) - > o M1
AB |=AO + OB =—-9a-12b+2a+pb
(-7)* +(p-12)* = 25* M1
(p-12)* =576
0=12+./576 M1
p=-12,36* Al*
[4]
b) | 122427 = (V148 = 2437) M1
N
\/_ (a—6b)or +— (a—6b) Al
[2]
© | )z 2 (2a+ 36D) M1
2. 2
(CA)=-=(2a+ 36b) + 9a + 12b
> M1
= ﬂ a_g b
5 5 Al
[3]
Total 9 marks
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Part | Mark Additjonal Guidance

6@ | Ml : —>
For a correct vector path to find + AB or>Qa—12b + 2a + pb or 9a + 12b — 2a—
pb

M1 . \ . —
For using Pythagokas’ Theorem withtt B AB

See General Guidante.

M1 | For any complete aT minimally accepauic dttempt to solve for p

Al1* | For both correct valugs of p — no errors seen.
Note: This is a show question and the answers are given

(b) M1 | Fora corr od tq find the magnitude.
2

0 AL |Foracor ¢ vectok as shown.
(c, ML Eor a corr rfe o
M1 > >
For the correct vector for CA using their cu + UA
Al 41 12
For —a-—b
5 5
- o> -
ALT: Uses the vector path CA = CB+ BA
M1

—> 3 —>
For a correct vector for CB :g(2a+36b ) or BA=7a-24b

— — —
For the correct vector for CA using their CB and BA

> 3
CA:E(2a+36b )+(7a—24b )

M1

Al > 41 12
a

Useful Sketch

/

%
OA=9%a+12b

\
%

AB =—7a+24b
B

N

3
5

_)
OB=2a+36b ~— ——
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Question Scheme Marks
number
7 (a)
X 1.3 1.5 2 2.5 3 3.5
y -5.17 —3.79 —2.11 -1.39 -1.11 -1.08 B1B1
[2]
(b) Points plotted. B1ft

Smooth curve. B1ft

[2]
2
(©) General principle for marking

M1 — Deal with 9 = 32 or apply addition law and change log, 9 =2

M1 — Deal with logs

M1 — Apply power law

Al — Correct line

4
33 3
7 =) M1
4

3" = (x2—x)

4 3 M1

3X-2= log, (x* - x)

4 M1

gx—2=3log3(x2 =
Al

—%x—2=3log3(xz—x)—2x
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OR
4 s
33 =9(x2—x)
2 2 3 4 ) 3
log,3° =log,9(x* - x) :>§x:I0939(x =
4x—Io 9+lo (x2 x)3:>4x—2+lo (x2 x)3 2
3% gs 93 3% 9s
ﬂx—2:|og (xz—x)gzﬂx—2=3Iog (x*-x) 1t M1
3 ’ 3 3
—%x—2=3log3(x2—x)—2x 34 M1
Draws the line y=%x—2 Al
(x=)1.60r1.7 M1
Al
[6]
ALT(C) | set 3log, (x*—x)-2x= Ax+B M1
log, (X° —x)3 = Ax+2x+B
— (Xz _ X)3 _ g(A2)xsB M1
Drawing on given equation
9(X2 _ X)3 _ 9X3(A+2)X+B _ 3(A+2)X+B+2 M1
Equating exponents
gx=(A+2)x 0=B+2
A:g—2=—§ B=-2
s Al
Hence y=—x-2
3
. -2
Draws the line yzgx—Z M1
Al*cso
(x=)1.60r1.7 [6]

Total 10 marks
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Part | Mark Additional Guidance
7 (a) Bl For 1 value correct to 2dp
Bl For all 4 values correct.
(b) B1ft | For points plotted within half a square ft their values from the table.
B1ft | For points joined with a smooth curve ft their points plotted.
(c) | General principles using this method
M1 — Deal with 9 or apply addition law and change log,9 =2
M1 — Deal with logs
M1 — Apply power law
Al — Correct line
M1 | Correct rearrangement and use of index rule to give the equation shown.
[Deals correctly with 9 = 37]
M1 | Correctly takes logs with their expression to eliminate the exponential.
M1 | Applies the power law for logs correctly with their expression
Al For the equation seen oe
M1 . a
Draws a line of the form yzgx—Z
Check the intercept on the y-axis or otherwise (0, -2) (1.5, -3) (3, -4)
Al*cso | 1.6 or 1.7, 1 decimal place only.
ALT | M1 | Forequating the given formula for y with a generic linear equation and
(© setting out to find the coefficients and uses power law correctly.
M1 | Correctly takes exponential from their expression to eliminate the.log
M1 | Substitutes from their expression into the given equality.
Al For finding the coefficients of the linear equation oe
M1 . a
Draws a line of the form yzgx—Z
Check the intercept on the y-axis or otherwise (0, -2) (1.5, -3) (3, -4)
--------- 1.6 or 1.7, 1 decimal place only.
Al*cso
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Question Scheme Marks
number
8@ (3_2(/ :j4x—4 M1
Gradient of 1=8 B1
Gradient of normal = —% B1
4X—4=—1:X=% M1A1
[5]
©) () | (a+p) =a’+3a°B+3ap’ + f° =a’ + f° +3af(a+ p) Bl[’i(]?SO
O ot p=(a + ) 207 =((r+ ) ~20p) ~2(ap) Bl[’ﬁso
© | aip=2 aﬂ:% oe Bl
(®-p+p -a=a’+p —(a+p))
=(a+p)’ -3ap(a+p)-(a+p) M1
(sum of roots =)2° — 3(%}(2) -2(=-21) Al
[(a?’ -B)(#° —a)z]oﬂﬂs —a* - Bt +ap M1
=(ap) ~(a* + ) +ap
> . 9Y 9 ( 31
Now, (a* +ﬁ4)=[(2) —2x5) —2{5) =[_?] i
(product of roots =) =[%T —(—3—21]4-%[2 %) Al
X2 —"— 21"x+"%" M1
8x* +168x +889=0 Al
[8]

Total 15 marks
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Part | Mark Additional Guidance

8 (a) M1 For a correct differentiation.
Bl For 8, identified as the gradient or used to calculate gradient of normal
B1

1 . .
For "8 stated as gradient of normal or used in subsequent work

M1 For correctly solving their ax +b = —%

Al
For E
32

(b) (i) | B1*cso | Complete and full algebra to show the given identity

(i) | B1*cso | Complete and full algebra to show the given identity

(c) Bl Correct values for o+  and af . Award if values not seen explicitly but embedded in
the sum/product calculations for the new equation.
M1 Sum: Using the result from part (b) and correctly manipulating to prepare for
substitution of a + f and af

Al For —21
M1 Product: For the correct algebraic expansion shown.
Alft | Correct substitution of their values into «* + g* within the product of roots

Al
For @

M1 | uUse x° —(theirsum of their roots) x +their product of roots “= 0” may be missing.
Al Correct equation oe with integer coefficients.
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Question Scheme Marks
number
9(@) | f'(x)=4x2x@1+x%)®=8x(1+x*)® * M1 A1*
€S0
[2]
(b) Find the gradient of the tangent to C at A:
dy _ 3cos3x(1+x*)* —8x(1+ x*)*sin3x M1ALAL
dx (1+x?)®
1+ x2)°[3(L+ x*) cos 3x —8xsin 3x]
(L+x*)°
~ 3c0s3x + 3x? cos 3x —8Xsin 3x
1+ x%)°
2
3003(3x2”)+3(2”) cos(3x2”)—8x27{sin(3x2”J
3 3 3 3 3 M1
22\
[1+( ”j j
3
2
3[1+(2”j J
3 3
= 5 5 = 5 Al
=(5)) (5]
3
Find the negative reciprocal:
1, (22 M1AL*
=31 T Cs0
[7]
ALT (b) | Find the gradient of the tangent to C at A:
Using product rule from M1
- 2 74
y =sin3x(1+x°)
d . . Al1A1
Y sin 3x(—8x(1+ x*) )+30053x(1+ x*)
dx
dy (2 2 2 22 V) 2 22V
—y(—”)zsin(w—”j i il 1+(—”) +3xcos(3x—”j 1+(—”J M1
dx\ 3 3 3 3 3 3
3 3
—2 ~ oe Al
(1+(7[j J
3
Find the negative reciprocal:
1( (27:)2}4 M1Al1*
el I P il Ccso
3 3 [7]
Total 9 marks

4PM1 | 2025 | May/June | Paper 1R | GradeMax



Further Pure Maths - 2025 - May/Jun - Paper 1R - MS

GradeM ax

Part | Mark Additional Guidance
9 (a) M1 For showing an intermediate equation in which are shown multiplication by the original
index, multiplication by the derivative of the bracketed term and a reduction in the index
of the bracketed term. Should be in the form ax(1+ x*)*
Al*cso | For a fully correct solution, minimum steps shown, no omissions or error. Accept
d d
ll_y — n Or Il_ — n
dx dx
(b) M1 For a minimally acceptable attempt to differentiate using the quotient rule
e sin3x = kcos3x  k = 0,1where k is an integer
4 . .
« (1+x*) asgivenin (a)
e Allow + /- in the numerator
e Denominator must be correct
Al For both terms in the numerator, in either order
Al For the correct expression shown oe
NB: This mark appears as an M mark in ePen
M1 2r
For substitution of X= Y into any changed expression representing the gradient of the
tangent.
NB: This mark appears as an A mark in ePen
Al For the correct expression shown. This may be implied by further correct work.
NB: This mark appears as an M mark in ePen
M1 For attempting to find the negative reciprocal of their expression.
Alcso | For the correct expression shown
ALT M1 For a minimally acceptable attempt to differentiate using the product rule
(b) e sin3x = kcos3x  k #0,1where k is an integer
4 . .
« (1+x*) asgivenin (a)
e Allow + /- between the terms
Al For one term correct
Al For the correct expression shown oe
NB: This mark appears as an M mark in ePen
M1 21
For substitution of X= EY into any changed expression representing the gradient of the
tangent.
NB: This mark appears as an A mark in ePen
Al For the correct expression shown This may be implied by further correct work
NB: This mark appears as an M mark in ePen
M1 For attempting to find the negative reciprocal of their expression.
Alcso | For the correct expression shown
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Question Scheme Marks
number
10 (@)(1) | cos(A+ A)=cos Acos A—sin Asin A— cos2A =cos® A—sin® A M1
cos2A=1-sin* A—sin® A= cos2A=1-2sin’ A * M1
C0s2A—-1=-2sin’ A or 1-cos2A=2sin’* A
sin? A=# * Al*cso
[3]
[ALT | Starting from r.h.s of equation:
(@)@ | cos(A+ A)=cos Acos A—sin Asin A— cos2A = cos® A—sin® A M1
Gives
1-cos2A 1-(cos’ A—sin’ A) M1
2 2
sin® A+sin®A .
= - =sin“ as required. Al*cso
[3]
(ii) (cos2A=cos® A—sin® A or cos2A=1-2sin’ A)
cos2A=1-sin> A-sin® A or c0s2A=1— 2(1-cos® A) M1
—cos2A=2cos* A—1
c0s2A+1=2cos* A
*
COSZA:c052A+1 - Al*cso
2 [2]
ALT (ii) | Starting from r.h.s of equation:
cos2A =cos’ A—sin® A
Gives
cos2A+1 cos? A—sin® A+1 M1
2 2
cos® A+cos® A ) .
= =c0s” A as required. Al*cso
2 [2]
(b) C0S2X =Sin X M1
1-2sin*x=sinx — 0=2sin’ x +sinx -1 M1
0=(2sinx—-1)(sinx+1) M1
sinx:%,(—l)—> X =
(Z-lj Al Al
6 2 [5]
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(©)

;z_fl%u(cos2 2x—sin’ x) dx

()J- (cos4x+1)_[1—c;szxj d

{( )I (cos4x cos;x)dx}

[sindx sin2x 5
(7) +
. 8 4 |

. sin 4(:) sin Z(Zj

B1ft

M1

M1

M1

Al
[5]

Total 15 marks
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Part | Mark Additional Guidance
10 | M1 | Correct use of the addition formula as shown leading to cos2A=cos’ A—sin’ A
@@ "ML | Correct substitution of 1—sin Ato get cos2A=1-2sin’ A
Al*cso | Fully correct solution with the minimum steps shown, no errors.
ALT I M1 | Correct use of the addition formula as shown leading to cos2A=cos? A—sin’ A
@a) M1 Correct substitution into the right hand side of the equation.
Al*cso | Rearrangement of resultant expression to reach left hand side of original equation.,
without errors..
(i) M1 | Replacement of sin? Awith 1—cos? Ain an expression from their part (i)
Al*cso | Rearrangement of a correct equation to attain the given result, minimum steps shown, no
errors.
ALT M1 Replacement pf cos2A with expression from (i)
(if) | Al*cso | Rearrangement of resultant expression to reach left hand side of original equation, without
errors.
(b) M1 Correctly equates the 2 expressions
M1 Correctly uses the identity for cos2x and rearranges to an equation of the form
O=asin®x+bsinx+c a,b,c#0
M1 Uses a full method to solve their equation of the form
O0=asin’ x+bsinx+c a,b,c =0 to find the inverse sine to arrive at a value for x. See
general guidance for the solution of a 3TQ.
Al For the correct value of x
Al For correct coordinates, allow omission of brackets or x =andy =..
SC: Allow Al where candidate works in degrees and gets x = 30 degrees
() B1ft | For the integral shown, ft their limits only.
M1 | An attempt to replace cos’ 2x and sin® x with an identity from part (a). At least one
replacement must be fully correct.
M1 | At least one term correctly integrated.
M1 Substitution of their limits clearly seen into a changed expression. This can be implied by
a correct answer. Where the expression is not correct, or their limits are not correct, the
substitution must be seen into at least half of their terms.
Al For the correct answer.
Withold this mark if the candidate works in degrees rather than radians
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Question Scheme Marks
number
11 |3 4 ~3h
F_H oe —> r —I oe M1 Al
2 3
(V =)17z(%J h (v =30 e M1
3 4 16
— = oe
&5
dh _dv dh M1
dt dt dv
dh 16
—= |97 x——— oe dddM1
(dt j T 9n(2)7
dh Y, Al
dt [8]
OR
3 4 4r
—=— 08 = h=— oe
roh 3 M1A1
1 Arrd
2
(d_v :j 4”r AND d_hzﬂ
dr 3 d 3 M1A1l
dh_dv dr dn
dt  dt dv dr M1
(@:jgﬂx 1 > X— 08 {hzZ, I’—E} M1
3) 2
4| —
2
3
(&) ]
dt [8]

Total 8 marks
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Mark Additional Guidance
M1 | For any correct equation using similar triangles to link together r and h
Al For r = % . This may be implied in working.
M1 | For using their expression for r in terms of h to get an expression for V of the form
arh®
M1 | For aminimally acceptable attempt to differentiate their expression for V to get an
equation of the form bzh?
Al For (d—v :) 9rh’” oe
dh 16
M1 | For a correct, relevant chain rule. This may be implied in working.
dddM1 | Correct substitution into chain rule, dependent on the previous 3 method marks.
Al | Correct value.
ALT
M1 | For any correct equation using similar triangles to link together r and h
Al 4r
For h=—
3
M1 | For using their expression for r in terms of h to get an expression for V of the form
arr’
M1 | For aminimally acceptable attempt to differentiate their expression for V to get an
equation of the form bzr?
AL eor (d—v =j 4zr” anp 94
dr 3 dr 3
M1 | For a correct, relevant chain rule. This may be implied in working
dddM1 | Correct substitution into chain rule, dep on previous three marks
Al | Correct value
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