@ Pearson

Edexcel

Mark Scheme (Results)

Summer 2019

Pearson Edexcel GCE Further Mathematics
AS Further Pure 1 Paper 8FM0_21



Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications are awarded by Pearson, the UK's largest awarding body. We provide a wide
range of qualifications including academic, vocational, occupational and specific programmes for employers. For

further information visit our qualifications websites at www.edexcel.com or www.btec.co.uk. Alternatively, you
can get in touch with us using the details on our contact us page at www.edexcel.com/contactus.

Pearson: helping people progress, everywhere

Pearson aspires to be the world's leading learning company. Our aim is to help everyone progress in their lives
through education. We believe in every kind of learning, for all kinds of people, wherever they are in the world.
We've been involved in education for over 150 years, and by working across 70 countries, in 100 languages, we
have built an international reputation for our commitment to high standards and raising achievement through
innovation in education. Find out more about how we can help you and your students at: www.pearson.com/uk

Summer 2019

Publications Code 8FM0_21_1906_MS

All the material in this publication is copyright
© Pearson Education Ltd 2019



General Marking Guidance

e 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 There is 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.



EDEXCEL GCE MATHEMATICS
General Instructions for Marking

1. The total number of marks for the paper is 40.
2. The Edexcel Mathematics mark schemes use the following types of marks:

e M marks: method marks are awarded for ‘knowing a method and attempting to
apply it’, unless otherwise indicated.

e A marks: Accuracy marks can only be awarded if the relevant method (M) marks
have been earned.

e B marks are unconditional accuracy marks (independent of M marks)

e Marks should not be subdivided.

3. Abbreviations

These are some of the traditional marking abbreviations that will appear in the mark
schemes.

e bod - benefit of doubt

o ft - follow through

e the symbol fwill be used for correct ft

e (Cao - correct answer only

e (SO - correct solution only. There must be no errors in this part of the question to

obtain this mark

e isw - ignore subsequent working

e awrt - answers which round to

e SC:special case

e oOe - orequivalent (and appropriate)

e dep - dependent

e indep - independent

e dp decimal places

o sf significant figures

e X The answer is printed on the paper

e [ Thesecond mark is dependent on gaining the first mark

4. For misreading which does not alter the character of a question or materially simplify
it, deduct two from any A or B marks gained, in that part of the question affected.

5. Where a candidate has made multiple responses and indicates which response they
wish to submit, examiners should mark this response.
If there are several attempts at a question which have not been crossed out,
examiners should mark the final answer which is the answer that is the most

complete.

6. Ignore wrong working or incorrect statements following a correct answer.



7. Mark schemes will firstly show the solution judged to be the most common
response expected from candidates. Where appropriate, alternatives answers
are provided in the notes. If examiners are not sure if an answer is acceptable,
they will check the mark scheme to see if an alternative answer is given for the

method used.



General Principles for Further Pure Mathematics Marking

(But note that specific mark schemes may sometimes override these general principles)

Method mark for solving 3 term quadratic:

1. Factorisation

(x* +bx+c¢)=(x+ p)(x+q), Where|pq| =|c , leading to x=...

, leading to x=...

(ax* +bx +c¢) = (mx + p)(nx+q), Where|pq| = |c| and |mn| = |a

2. Formula

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

3. Completing the square

2
Solving x* +bx+c=0: (xig) tgtc=0, g#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"™)

Use of a formula

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

Normal marking procedure is as follows:

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

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

Exact answers

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



Question Scheme Marks | AOs
1(a) {sinx =} 2t2 Bl 1.2
+1

a
b)( tan| X =2 = t=V2= | sinx= 2(\5) or 2(\/5) M1 1.1b
(b)(@)
2 1+ (V2)? 1+2
2 1 8
sinx ==+/2 or —+/8 or \/: Al 1.1b
3 3 9
(2)
) , 21 g MI; | LIb
VV(:)I {cosxzflnx :>} cosx=—“2_tt =1 * cso
Y anx = Al* 2.1
(2)
) _ N 21 L MI; | Llb
VV(“)Z {tanxzsmx :} —2=1+t © = cosx= — - * cso
ay cosx -t cosx 1+¢ Al* 21
(2)
(ii) {sin’ x+cos’ x=1=>} d 2Jrcoszle Ml 1.1b
Way 3 B 1+7 '
2 2N2 442 942 A 252
) Al 2.1
= cosx= — > * cso
1+¢
(2)
(i) (o’ +a*=h> =} Q)Y +a’ =(1+) M1 1.1b
Way 4 a’ =1+t -2 =1-28 +t* =(1-1*)
5 —7 Al 2.1
a=1-t" = cosx= 5 * cso
1+¢
(2)
42
© {7sin@+9cosf+3 =} 7( 2t2j+9(1 12J+3 MI | Llb
1+1¢ 1+1¢
_ 42
7[ 2t2)+9 Lo ) 320 = 1414997 +3437 =0
1+¢ 1+t Ml 1.1b
=61°-14t-12=0=3"-Tt—6=0 => (¢ -3)Bt+2)=0=>1=...
Either {t=3 = gzarctan@) :>} 6 = 2arctan(3) or
5 p 5 5 Ml 1.1b
t=—— = —=180°+arctan| —— | = 6 =2| 180°+arctan| ——
3 2 3 3
§:{71.5650..., 146.3099...} = 6= {143.1301...,292.6198...}
6 =143.1°,292.6° (1dp) Al 1.1b
“)

(9 marks)




Notes for Question 1

(@
B1: See scheme
(b)(@)
M1: Complete substitution of ¢ = V2 into their expression from part (a)
Al: Correct exact answer. See scheme.
Note: Give MO A0 for writing down the correct exact answer without any evidence of
substituting ¢ = V2 into sinx= 5
1+¢
Note: For reference, sinx :g J2 =0.9428...
(b)(ii) Way 1, Way 2 and Way 3
Mi1: Uses a correct trigonometric identity (or correct trigonometric identities) to find a correct
expression which connects only cos x (or cos’ x) and ¢
Al*: Correct proof
(b)(ii) | Way 4
Mi1: Uses sinx =% and a correct Pythagoras method to express the adjacent edge of a triangle
in terms of 7.
Al* Correct proof
(©
_ 42
Mi1: Uses at least one of sinf = L or cosd = P~ to express 7sinf+9cosf +3
+t +1t
in terms of ¢ only
2
Mi1: Uses both correct formula sin@ = 0 2 > and cosf = o in 7sinf+9cosf+3=0,
t +1t
multiplies both sides by 1+ ¢*, forms a 3TQ and uses a correct method (e.g. using the quadratic
formula, completing the square or a calculator approach) for solving their 3TQ to give ¢ =...
2
Mi1: Uses both correct formula sin @ = I 2 > and cos@ = o in 7sinf+9cosf+3=0,
t +t
adopts a correct applied strategy to find at least one value of 8 within the range 0 <8 <360°
(or in radians 0 <@ <27) such that either
e ¢ =2arctan(their found ), where their found ¢ >0
e A =2(180°+ arctan(their found ¢)), where their found ¢ <0
e (=2(180°- arctan|their found ¢|) , where their found ¢ <0
Al: Correct answer only of € =143.1°, 292.6°
Note: Give A0 for extra solutions given within the range 0< 8 <360°
Note: Ignore extra solutions outside the range 0 < 8 <360° for the A mark
Note: Give 3" MO for g ={71.565...,146.309...} without attempting to find &
Note Give 3" MO for g ={71.565...,146.309...} = 0 =1{35.782...,73.154...}
Note: In degrees, g ={71.565..., 251.565..., —33.690..., 146.309...}
Note: Working in radians gives g ={1.249...,2.553...} => 6 ={2.498..., 5.107...}




Question Scheme Marks | AOs
2 (a)(i) Line 3: Allow any of either
e bracketing error
e —24 should be 24 in the square brackets B1 213
o x(x+11)—x—24 shouldbe x(x+11)—(x—24)
o x(x+11)—x—24 shouldbe x(x+11)—x+24
(a)(ii) Line 7: Allow any of either
e shouldbe {xeR:x<-12 or —11<x<2 or x>24} B1 93
e they have found the regions where the inequality is <0 '
e they have reversed the inequality
2
(b) (x=24)(x+1D[x(x+11)—(x—-24)]>0
Wav 1 5 M1 1.1b
y (x=24)(x+1D[x" +10x+24]>0
(x=24)(x+1D)(x+6)(x+4)>0 Al L1b
Critical values x=-11, -6, —4, 24 )
(xeR:x<-11}U{xeR:—6<x<—4}U {xeR:x> 24} Ml 22a
Al 2.5
@
(b) X 1 N 1 S0 = x(x+11)—(x-24)
Way 2 x—24" x+11 ~ x-24 x+11 (x—24)(x+11) Mi L.1b
2
X +10x+24 50 = (x+6)(x+4) 50
(x=24)(x+11) (x=24)(x+11) Al 1.1b
Critical values x=-11, -6, -4, 24
(xeR:x<-11}U{xeR: —6<x<—4}U {xeR:x> 24} 1/\511 22253
“@
(b) Considering x < —11
Way 3 x
> =S +1lx>x-24 = x* +10x+24>0
x-24 x+11
gives x<—6 or x>—4. Hence x<—11 M1 1.1b
Considering —11<x <24
SEEN = +1lr<x-24 = X’ +10x+24 <0
x=24 x+11
gives —6<x<—-4. Hence -6 <x<-4
Considering x > 24 Al 1.1b
a = ¥ +11x > x—24 = x* +10x+24>0
x-24 x+11
gives x<—6 or x>—4. Hence x > 24
. . . M1 2.2a
Overall, {xeR:x<-11} U{xeR:-6<x<-4}U {xeR:x> 24} Al > s
@

(6 marks)




Notes for Question 2

(@)@
B1: See scheme
Note: Give B0 for contradictory reasons
(a)(ii)) | Way1
B1: See scheme
Note: Give B0 for contradictory reasons
Note: Allow “Shouldbe x<-12, -1l<x<2,x>24"
Note: Do not allow
e “Shouldbe x<-12 N —1l<x<2 N x>24"
e They have found where x <0 and not where x >0
e “There should be 3 inequalities and not 2 inequalities”
o “The sign is the wrong way around”
(b) Way 1
Mi1: Uses brackets {to correct the error made on line 3}, forms a 3TQ and uses a correct method of
solving a 3TQ to give x =...
Al: All four correct critical values for x
Mi1: Deduces that the 2 “outsides” and the “middle interval” are required
Al: Exactly 3 correct intervals. Their answer must be given in set notation. Accept equivalent set
notation. E.g. Allow
e {xeR:x<-11 or —6<x<—4 or x> 24}
e {x<-I1 or —6<x<—4 or x> 24}
o {x<-11 U-6<x<—-4Ux>24}
o R—([-11,-6]U[-4,24])
Note: Give final A0 for {xeR:x<-11} n{xeR:-6<x<-4}n{xeR:x> 24}
Note: Allow Al for {xeR:x<-11,-6<x< -4, x> 24}
(b) Way 2
Mi1: Gathers terms on one side and puts over a common denominator. Simplifies the numerator to
x(x+11)—(x—24) {and thereby corrects the error made in line 3}, forms a 3TQ and uses a
correct method of solving a 3TQ to give x =...
Al: See Way 1
Mi1: See Way 1
Al: See Way 1
(b) Way 3
M1: Considers each of the intervals x < —11, —11<x <24, x> 24 separately and evaluates which
parts (if any) of these regions satisfy the original inequality
Al: Obtains a correct inequality statement for each of the intervals x < —11, —11<x<24, x>24
Mi1: See Way 1
Al: See Way 1




Question Scheme Marks | AOs

{The population after 4 months is required over two iterations}

1 Bl 3.3
=>h=—
6
dr .
{t,=0,R, =20 =} (E) =2(20)+4sin0 {=40} Ml 34
0
R, -20
— — H40" :> Rl — 20_1_”%”"(40)" Ml 1‘1b
)
80 .
R, :? or awrt 26.7 or 20 + (their /)(40) Alft 1.1b
(%j =2("R")+4sin("h") = 2[&]+4sin(lj {=153.9969... } Ml 1.1b
dr ), 3 6
R, =R + h(%) =?+é(53.9969.”) =35.666... =35 or 36 rabbits Al 1.1b
1

o R, =35.666...= 35 or 36<4O Blft 392

Julie will not be able to start to sell her rabbits after 4 months.

(@)
(7 marks)

Notes for Question 3

B1: Translates the situation given to state (or use) the correct value for the step length /
Mi1: Uses the model to find the initial value of ;ﬁ using the initial condition ¢, = 0, R, =20
!
M1: Applies the approximation formula with R, =20, their stated #, their m to find a numerical
t 0

expression for R,
Al: depends on both previous M marks

At 2 months, finds the approximation for R as ? or awrt 26.7
Note: Only give the following follow through. i.e. Allow Alft for 20 + (their /4)(40) for their stated /4
M1: Attempts to find a numerical expression for [%J with their ? and ¢, = their

! 1

Al: Applies the approximation formula for a second time to give R, as a truncated 35

or a value in the interval [35.5, 36]
Bi1ft: Attempts two iterations of their R ,, =R + h(;ﬂj to find a value for R, .

t n

Compares their value of R, with 40 (which can be implied) and draws a conclusion about whether

Julie will be able to start to sell her rabbits after 4 months.
Note: Give final B0 for applying more than or fewer than two iterations before comparing
Note: Using & :% yields R, =23.3333..., R, =27.2499..., R, =31.8469..., R, =37.2372...
Note: Give special case final A1l for giving R, as a truncated 37 or a value in the interval [37, 37.4]
Note: Therefore, using 4 = é with four iterations can gain a maximum BO M1 M1 A1 M1 Al B0
Note: Answers in the range [35.5, 36] can follow from an incorrect method. E.g. Give final MO AO for

using h=l AR} _ 580 +4sin(0.1) = 53.73266... =R :@+1(53.73266...)=35.622...
6" \ dr ), 3 P36




Question Scheme Marks | AOs
4 A(2,1,4), B(6,1,2),C(4,10,3), D(5,8,d)
(a) Uses appropriate vectors in a correct method to make M1 31b
Way 1 a complete attempt to find the area of triangle ABC. )
4 2 -2
AB=| 0|, AC=| 9|, {BC=| 9 Ml 1.1b
-2 -1 1
i j k 4 2
eg. |4 0 -2[=.. or| O|x| 9|=.. Ml 1.1b
2 9 -1 -2) -1
=18i + 0j + 36k
Area ABC = %\/(1 8)> +(0)2 +(36)°
{=20.1246...} =9+/5 (cm?) or awrt 20.1 (cm?) Al 2.2a
“@
(a) Uses appropriate vectors to find an angle or perpendicular height
W: ) in triangle ABC and uses a correct method to make a complete attempt Ml 3.1b
y to find the area of triangle ABC.
4 2 -2
AB=| 0|, 4C=| 9|,{BC=| 9 Ml 1.1b
-2 -1
Uses a correct method to find an angle or perpendicular height
o M1 1.1b
in triangle ABC
Note: BAC =27.905..., ABC =76.047..., BCA=76.047...
or perpendicular height = 9
Area ABC = %\/%\@ sin76.047... or %\/%\/% 5in27.905...
or %\/ﬁ ©9)
{=20.1246...} =94/5 (cm?) or awrt 20.1 (cm?) Al 2.2a
@
(b) Finds appropriate vectors to form the equation
volume tetrahedron ABCD = 21 to give a linear equation in d
| M1 3.1a
Note: The volume must include —
3 18 4 0 =2
e.g. 7 |e O||=.. or 2 9 -1|=.. Ml 1.1b
d-4) \36 3 7 d-4
=|54+36d —144] or [4(9d —36+7)—2(14—27)| {=|36d —90| } Al 1.1b
{é|36d—90|=21 = [364 —90| =126 :} d=6 Al 1.1b
(C)]

(8 marks)




Question Scheme Marks | AOs

4 A2,1,4), B(6,1,2), C(4,10,3), D(5,8,d)
@ Complete attempt to find the area of triangle ABC by applying
a
Way 3 %OAXOB + OB x0OC + OC xOA| or equivalent Ml 3.1b
i j ok i j ok
OAxOB =|2 1 4|=.. and OBxOC =6 1 2|=..,
6 1 2 4 10 3
M1 1.1b

-2\ (-17 37
{OAxOB + OB xOC + OC xOA} =| 20 | +| =10 |+| 10 M1 1.1b
-4) |56 ) |-16

Area ABC = %\/(18)2 +(0)? +(36)

{=20.1246...} =9+/5 (cm?®) or awrt 20.1 (cm?) Al 2.2a
“@
Notes for Question 4
(a) Way 1
Mi1: Complete correct process of taking the vector product between 2 edges of triangle ABC, applying

Pythagoras and multiplying the result by 0.5

Mi1: Uses a correct method to find any 2 edges of triangle ABC

Mi1: Attempts to take the vector cross product between 2 edges of triangle ABC
Al: Deduces the correct area of either 9+/5 (cm?) or awrt 20.1 (cm?)
(a) Way 2

M1: See scheme

Mi1: Uses a correct method to find any 2 edges of triangle ABC

Mi1: Either

e finds an angle in ABC by using a correct scalar product method

e finds an angle in ABC by using the cosine rule in the correct direction

o realises triangle ABC is isosceles and applies Pythagoras in the correct direction to find
the perpendicular height

Al: Deduces the correct area as either 9+/5 (cm?) or awrt 20.1 (cm?)
Note: For Way 1 and Way 2, using any of OA, OB or OC in their vector product is MO MO A0 A0
(a) Way 3

M1: See scheme

Mi1: Attempts to apply OA x OB, OB xOC and OC x OA4

Al: Attempts to add (as vectors) the results of applying OAxOB, OB xOC and OC x 04

Al: Deduces the correct area as either 9+/5 (cm?) or awrt 20.1 (cm?)




Notes for Question 4 Continued

(b)

Mi1: See scheme

Mi1: Uses appropriate vectors in an attempt at the scalar triple product

Al: Correct applied expression for the scalar triple product (allow + and ignore modulus sign)
Al: Correct solution leading to d =6

Note: Using any of OA, OB, OC or OD in their scalar triple product is MO M0 A0 A0

Note: Some vector product calculations for reference:

37 d-4] |( 3 ) (18

[AD(4BxAC =4 0 =2 |=|| 7 |o| 0 ||=|54+36d~144/=[364 -9
29 1| |ld-4) (36
4 0 -2 |(4) (9d-29

[4B.(ACxaD)=[2 9 -1 |=|| 0 |s| 5-2d ||=[364-116+26|=[364 90|
307 d-4 |\-2) | -13
2 9 -l 2) (14

‘A—C.(EXE)‘z 4 0 -2(=|| 9|e| 10-4d || =[28+90-36d —28| =[90-36d]|
307 d-4 |\-1) | 28




Question Scheme Marks | AOs
5 H:xy=c",c>0; P(ct, ;) lies on H; OB =204; Area(OA4B) = 32
c? dy c
Way 1 Either y=—=¢x"'= —=-cx" or ——
X dx X
or xy=c" = xd—y+y=0
dx
c dy  dy dp V1 M1 3.1a
or x=¢p,y=— => ——=-——=—|—| —|;condone t=p
p dx dp dx p- N\c
and so, at P(ct, E] , My = —lz
t t
y_izn_tizn(x_ct) Ml 1.1b
or 52"_%2"(“)*'[) :>y:"—ti2"x+theirb:>y=—ti2x+% Al 1.1b
2c 2c M1 1.1b
=0=>x=2ct{=x,=2ct}, x=0=>y=— <>y, =—
4 =204 =2ty x yt{yg t} Al 1.1b
{OB=204 =} %:2(2ct) =>t=.. M1 2.1
£ =l = t=L or Q or awrt 0.707 Al 1.1b
2 V22
{Area (O4B) =32 =} %(m)(%) =32 = c=.. {=c=4} M1 2.1
Deduces the numerical value x, and y, using their values of # and ¢ M1 2.2a
P(2+/2,442) or P(awrt 2.83, awrt 5.66) or x=2+/2 and y=4+/2 Al 1.1b
a0
Way 2 Same requirement as the 1 M mark in Way 1 M1 3.1a
1 c c
eg. {t=—=P|—,2¢|=> ~V2e=-2|x——= M1 L.1b
¢ { 7= ) } ’ =%
using m, = —2 and their P which has been found by a correct method Al 1.1b
y=0:>x=\/§c{:>xA=\/§c},x=0 :>y=2\/§c {:>yB=2\/§c} 11\:11 iiE
{OB=204 =} m, =-2 and theirm,z—tlzz -2 =>t=.. Ml 2.1
1 1 2 c
t!=— =} t=— or — or awrt 0.707 s = P —,\/Ec Al 1.1b
{ 2 } V2 o2 { (ﬁ j}
{Area (OAB) =32 =) %ﬁc(zﬁc) =32 > c=.. {>c=4) Ml 2.1
Deduces the numerical value x, and y, using their values of # and ¢ M1 2.2a
P22, 42) or P(awrt 2.83, awrt 5.66) or x=2+/2 and y =42 Al 1.1b
10

(10 marks)




Question Scheme Marks | AOs
5 Hixy=c,c>0; P[ct, %) lies on H; OB =204; Area(OAB) = 32
Way 3 Same requirement as the 1 M mark in Way 1 M1 3.1a
eg. y-8V2=-2(x-0) or y-0=-2(x—4+/2) M1 1.1b
using m, = —2 and either their A(4\/§ , 0) or their B(0, 82 ) Al L1b
which have been found by a correct method ]
{Area (04B) =32, OB =204 =} %(x)(2x): 32 = x=.. M1 2.1
x=h2 {=x, =42} or y=82 {=y, =82 Al 1.1b
{OB=204 =} m, =-2 andtheirmTz—tizz -2 =>t=.. M1 2.1
1 1 2 c
===} t=— or ~= or awrt 0.707 {= P| — ,/2¢ Al 1.1b
{ 2 } V2 2 { (ﬁ j}
\/50—8\/7=—2(L—0J =>c=.. {=>c=4 M1 1.1b
NG { }
Deduces the numerical value x, and y, using their values of # and ¢ M1 2.2a
P22, 42) or P(awrt 2.83, awrt 5.66) or x=2+/2 and y =42 Al 1.1b
10
Way 4 Complete process substituting their
y—842==2(x-0) or y—0=-2(x—4+2) into xy=c> Ml 31a
and applying b> —4ac =0 to their resulting 2x> —8~/2x + ¢* =0
eg. y-82=-2(x-0) or y-0=-2(x—4+2) M1 1.1b
using m, = —2 and either their A(4\/§ , 0) or their B(0, 82 ) Al L1b
which have been found by a correct method '
{Area (04B) =32, OB =204 =} %(x)(2x): 32 = x=.. M1 2.1
x=42 (5 x, =42} or y=82 {=y, =82} Al 1.1b
dependent on 2" M mark M 51
(xy=c* =} x(-2x+8/2)=¢* {=2x*-82x + ¢ =0} ’
or {xy=c j}%(Sx/E—y)yzcz {:>y2—8\/§y+202=0} Al 1.1b
(b* —4dac=0=1 (8+/2)) —4(2)(*) =0 = c=... {= c=4} M1 1.1b
Deduces the numerical value x, and y, using their value of ¢ M1 2.2a
P(2+/2,442) or P(awrt 2.83, awrt 5.66) or x=2+/2 and y=4+/2 Al 1.1b
10
Note: For the final M1 mark in Way 1, Way 2, Way 3 and Way 4

Allow final M1 for a correct method which gives any of
Xp =22 or Vp =42 or x, =awrt 2.83 or y, =awrt 5.66 o.e.




Notes for Question 5

Way 1
MI: | Establishes the gradient of the tangent by differentiating Xy = c’
e to give d—y:ikx’z; k#0,or
dx
. dy
e by the product rule to give ixa ty,or
e by parametric differentiation to give (their d_y) N S , condoning p =t
(their dxj
dr
and attempt to use P(ct, %) to write down the gradient of the tangent to the curve
in terms of ¢
M1: Correct straight line method for an equation of a tangent where m, ( #m N) is found by
using calculus. Note: 7, must be a function of ¢ for this mark
Al: Correct equation of the tangent which can be simplified or un-simplified
Mi1: Attempts to find either the x-coordinate of 4 or the y-coordinate of B
Al: Both {x-coordinate of 4 is} 2¢t and the {y-coordinate of B is} 2
t
Mi1: See scheme
Al: See scheme
Mi1: See scheme
Mi1: See scheme
Al: See scheme
Way
M1: Same description as the 1 M mark in Way 1
Mi1: See scheme
Al: Correct equation of the tangent which can be simplified or un-simplified
MI1: Attempts to find either the x-coordinate of 4 or the y-coordinate of B
Al: Both {x-coordinate of 4 is} J2¢ and the {y-coordinate of B is} 242¢
Mi1: Recognising that the gradient of the tangent is —2 and puts this equal to their % and finds ¢ =...
Al: See scheme
Mi1: See scheme
Mi1: See scheme
Al: See scheme
Way 3
MI1: Same description as the 1 M mark in Way 1
Mi1: See scheme
Al: Correct equation of the tangent which can be simplified or un-simplified
M1: Uses y =2x and Area (O4B) =32 to find either x, or y,
Al: Either {x-coordinate of A4 is} 42 or the {y-coordinate of B is} 82
Mi1: Recognising that the gradient of the tangent is —2 and puts this equal to their % and finds ¢ =...
Al: See scheme
Mi1: Substitutes their P (which is in terms of ¢, and has come from a correct method) into the equation
of the tangent and finds c=...
Mi1: See scheme
Al: See scheme




Notes for QUestion 5

Way

M1: See scheme

M1: See scheme

Al: Correct equation of the tangent which can be simplified or un-simplified
Mi1: Uses y=2x and Area (OAB) =32 to find either x, or y,

Al: Either {x-coordinate of 4 is} 42 or the {y-coordinate of B is} 8~/2
Mi1: See scheme

Al: See scheme

M1: See scheme

M1: See scheme

Al: See scheme
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