@ Parametric Differentiation

Parametric Differentiation 2 - Edexcel Past Exam Questions MARK SCHEME

Question 1
Question Scl Mak
Number
x=4m|:+% y=3cos2r, O, r<2r
@ & scosfr+X), L _6sinx B1B1
dr U 6)
s«:,%: '6,.’*’2'
4cos‘r+—‘ BlJ-oc
(3
dy_ | ] .
() =0 =} -6sin2 =0 M1 oe
_ (&)
@ =0, x=4ml.-a-‘l=2. y=3c0s0=3 — (2,3) =
P
@t=— xxdsm‘%;zT y=3cosx=—3—>("f 3)
(Tx )
@r=rx x=4mlT'=-2 y=3cos2r=3 - (-2,3)
m:%_::aml%]:“‘z‘ﬁ) . y=3c0s3r=-3 - (-243,-3) AlA1A1
[5]
8
: dx ([ X dy
(a) Bl: Enheroneot’;::woslt«t;.or E—:—Gm . They do not have to be simplified.

Bl: Both%and%mect They do not have to be simplified.
Any or both of the first two marks can be imphed.
Don’t worry too much about their notation for the first two B1 marks.
¢ e T
Al ive diff AT
. dx )
x=23sinr + 2cosr = ;=2J§msr-2mt

y=32cos’1 -1) = :‘—” = 3(~4costsint)

or y=3cos’t —3sin’r = %=-6cosrsint-651‘ntoost

or y=31-2sin’r) = %=3(—4¢os:sml)

Bl: M:'—ydividtdbym% or theixdyx ! . Note: This s a follow through mark.
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Parametric Differentiation

Question 2
s Scheme Marke

dl.

a —=2/3cos2t

@) = cos Bl
£=—8costsint M1 Al
dr
dy _ —8costsint Mt
dx  2+/3cos2t

___Asin
243 cos 2t

dy 2 ' 2 =
el —;\/5 tan 2¢ [ k= —EI Al (5

(b)Whenr=§ 1=%. y=1 can be implied | Bl

(c) x=+f3sin2r =3 x2sinrcost
x* =12sin’ tcos* r=12(1-cos’ t)cos’ ¢

T e
ol

Alternative to (c)
y=2cos2t+2
sin® 2 +cos* 21 =1
2 (y=2)
P I £ e’
4

|: M1
M1
Al )

M1

or equivalent M1A1 (3
(12]

|: M1
M1 Al 3)
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Parametric Differentiation

Question 3
Question Scheme Marks
Number
r=2sint, y=1-cos2r {= 2sin’ t}. s
2 2
At least one of L3 or2 correct. | Bl
dx dy E dy e dr
(a) —=2cost, — =2smm2t or — =4smtcost
e o . Bothgandﬂmcorrect e
dr dr :
8o, & . 2502 ] 4cosismi =25mr} Avelien their > divided by e —
x 2cost 2cost dr dr Mi
zsm(z_”) and substitutes r = = mtothexr£<
x dy 6 6 dv
Att=—, 3:—.:1 dy
2cos{£] Correct value for —of 1 | Al cao cso
6 dx
‘ 4
(b) y=1-cos2tr=1-(1-2smn"¢1) Ml
=2sin’t
2 2 \2 X2
So, y= z(%) or y= IT or y=2- 2[1 = [%} ] y == orequvalent. | oy ¢sq jsw
Either k=2 or -2<x<2 Bl
3]
(©) Range: 0<f(x)<2 or 0<y<2o0r 0<f<2 See notes | B1 Bl
2]
9
Notes for Question
(a)
B1: Atleastone of % or% correct. Note: that this mark can be implied from their working.
Bl: Both % and % are correct. Note: that this mark can be impled from their working.
! B B . dx : . . : dy
M1: Applies their ;dlvxded by their x and attempts to substitute ¢ = = into their expression for d_
e
This mark may be implied by their final answer.
dy sin2¢ 1 s
Je. —= followed by an answer of — would be M1 lied).
dx 2cost y 2 (mphed)
A1l: For an answer of 1 by correct solution only.
d .
Note: Don’t just look at the answer! A number of candidates are finding d—; =1 from incorrect methods.
Note: Applying % divided by their % 1s MO, even if they state % = % - % :
Special Case: Award SC: BOBOMI1A1 for & =—2cost, L4 =—2sin2¢ leading to i= =
dr dr dxv  —2cosr
which after substitution of 7 = %. yields % =1
X
Note: It 1s possible for you to mark part(a). part (b) and part (¢) together. Ignore labelling!
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Parametric Differentiation

Notes for Question Continued

-

0< x<2 1sSC:B1B0
x >0 is BOBO

f(x) > 0 is BOBO

x>0 is BOBO

0 > f(x) > 2 1s BOBO

0 < f(x) <2 1sBIBO0.
f(x) < 2 1sBIBO

2 < f(x) < 2 s BOBO
[f(x) < 2 1s B1BO

1 < f(x) < 2 is B1BO

0 < f(x) < 4 1sB1BO

0 < Range < 2 1sBIBO
0<Range <2 is BOBO.
Range < 2 is B1B0
[0.2] isB1BI

Examples:

(b) | M1: Uses the correct double angle formula cos2r =1~ 2sin’f or cos2r =2cos'7r -1 or
cos2f =cos’f —sin’ ¢ in an attempt to get y in terms of sin’ ¢ or get y in terms of cos’ 7
or get y in terms of sin’¢ and cos’t. Writing down y = 2sin’¢ 1s fine for M1.

Al: Achieves y = XT. or un-sumplified equivalents in the form y = f(x). For example:

252 2 2 4—x2 2
y=% or y=2(§‘) or y=2—2[l—(£]) or y=1- L ERL T

2

Rl R}

and you can 1gnore subsequent working 1f a candidate states a correct version of the Cartesian equation.
IMPORTANT: Please check working as this result can be fluked from an incorrect method.
Award A0 ifthereisa +c¢ added to their answer.

Bl: Either k =2 or a candidate wnites down —2 < x < 2. Note: —2 < k < 2 unless k stated as 2 1s BO.
(c) Note: The values of 0 and/or 2 need to be evaluated in this part

B1: Achieves an inclusive upper or lower limit, using acceptable notation. Eg: f(x) > 0 or f(x) <2
Bl: 0<f(x)<2 or 0<y<2 or 0<f<2

Special Case: SC: B1BO for etther 0 <f(x)<2or 0<f<2 or 0<y<2 or(0,2)

Special Case: SC: B1BOfor 0 < x< 2.

IMPORTANT: Note that: Therefore candidates can use either y or f m place of f(x)

0< x<2 1sBOBO

x < 2 15 BOBO

f(x) <2 1s BOBO

x <2 15sBOB0O

0<f(x)< 2 1sB1B0

f(x) > 0 1sB1B0

f(x) = 0 and f(x) < 2 1s B1B1. Must state AND {or} N
f(x) = 0 or f(x)< 2 1sBI1BO0.

|f(x)] = 2 is BOBO

1 <f(x)<2 1sBOBO

0 < f(x)<41sB0B0

Range 15 1n between 0 and 2 1s B1B0
Range > 0 1sB1B0

Range > 0 and Range < 2 15 B1BO.
(0, 2) 1s SC B1BO

Aliter g:lcosr ﬂ=2sm2!
(a) dt dr
Wav 2 :
° Att:i’ £=2605(1)=\/§, d_‘
dr 6 dr

So B1, B1.

So implied M1, Al
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Parametric Differentiation

Notes for Question Continued
Aliter 1 . Correct differentiation of their Cartesian equation. | B1ft
(a) y=;x:=>;=x g
Way 3 7 dv Fmdsa:x.usmgtheconect Cartesian equation only. | B1
R & Finds the value of “x” when t = =
Atr=%. g’_:zm[—] o M
x and substitutes this into their <
=
=1 Correct value for EOf 1] Al
'u':;; y=1-cos2t=1-(2cos’t —1) M1
Way 2 - = 2 - y o 2—-y
’ y=2-2¢081 = cos'I = = l—sm't=T'
1-[;] =2;-" (Must be in the form y = f(x)).
x 2
=22 SE) B
y=2 -[1 (2] ] Al
Aliter ey —anil X
b) X =2smt = ¢t =sm (2)
Way 3 Rearranges to make ¢ the subject M1
) X and substitutes the result mnto y.
So, ,\ﬁ:l-cos(‘.’sm"[;)] "
5 .v=1—cos(zsm"(;)) Al oe
Aliter (SRS
r=1- 2 MNM=1—-v = — -y
®) y=1-cos2t = cos2t=1-y = ¢ 2o:'os a-y
Wayv 4 1 make ¢ the subyj
J g 0K P g Rearranges to e I the subject
T _ZSm(zcos @ ")) and substitutes the result mnfo y. o
So, y=1-cos(2sin"(§)) y=1-cos(2sin"[§]) Al oe
Aliter | dy b B ) R
—=—=28If=X D y==X +C —=x=y==Xx +c | Ml
() | dx ko 2 dx 2
WayS | Eg: wheneg: t=0 (nb:-$ <1< %), Full method of finding v—lxz
; 1., A2 Al
e e e Rl e using avalue of - —% < 7 < %
Note: %: 2sinf=x =y =%x’,withnoattexmttoﬁndcis MIAOQ.
X 2
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Parametric Differentiation

Question 4
Question
- Scheme Marks
x=2Tsec’t, y=3tanz, 0<t %
At least one of ﬁ ori correct. | B1
dx 2 dy 2 dt dr
(a) E:Slsec tsecrtant E:Bsec t & d
2 ,
Both — and - are correct. | Bl
dr dr
dy__3sec’t | 1 cost cos’t] o ipiestheir < divided by their S | M
dr S8lsec’rtant | 27secttant 27tant 27sinf dr dr
) (= 4
Att=% d‘;=—3§“,(°) =i{=i=l} — | Al cao cso
6’ dv 8lsec’(£)tan(£) 72| 54 18 72
4]
2 2 y 2 x)) x )i
) l+tan“r=sec’r{=1+ -—) = 3[_) =(_) Mi
o | = (3] -
A oo . 1
o A 9+v:=x+=v=(x"—9):‘ Al * cso
9 9 3 .
a=27 andb=216 or 27<x<216 a=27 and b =216 | Bl

(31
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Parametric Differentiation

Question 5
1Qquesnon Scheme Marks
X= 4cos(r + %] , y=2smt
Main Scheme
(a) x=4(cosrcos[£]—sintsin(£]) cos(r+£)—>cosrcos(£]tsintsin(£} M1 oe
6 6 6 6 6
n ] b : Adds their expanded
(+ y} = r - |- — ag o . :
So, {x + y} 4(c0s cos(G) smtsm(G)]+Zsm! x (which is in terms of ) fo 2sin¢ dMm1
= 4[[£]cosr - (l)sint] + 2sint
2 2
=2\3cost * Correct proof | Al *
3]
(a) Alternative Method 1
X= 4(cosrcos(£] - sintsin(ln cos(t - 1) o cosrcos(i] * sintsin[l] M1 oe
6 6 6 6 6
= 4[[£]oost —(%]sint} =2+3cost - 2sint
So, x=23cost -y Forms an equation in x, y and ¢. | dM1
.r+y=2\/§cosr * Correct proof | Al *
3]
Main Scheme
®) X4y ..,.(l)::l Applies cos’7 +sin’7 =1 to achieve an i
243 2 equation contamung only x’s and y’s.
(+ _V)- - 1 =1
12 4
= (x+y)Y +3’=12 (x+))7 +3y'=12 | Al
{a=3,b=12} 2]
(b) Alternative Method 1
(x +y)’=12c0s’t =12(1—sin’f) =12 — 12sin’ ¢
So, (x + y); —12- 3}"; Applies gos‘ !+ sm t=1fo a‘chxeve an Mi
equation contamung only x’s and y’s.
= (x+y) +3’=12 (x+)) +3y'=12 | Al
[2]
(b) Alternative Method 2
(x + _v)2= 12co0s°t
As 12cos’t +12sin’t =12
then (x+ )’ + 3y'=12 M1, Al
2]
5
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Parametric Differentiation

Question Notes

(a) Ml cos(t+£)—>cosrcos(£]i-sintsin(£) or cos(r+£)—> ﬂ cosrt(l)sinr
6 6 6 6 2 2
Note | If a candidate states cos(4 + B) = cos.AcosB + sm Asm B, but there 1s an error in its application
then give M1.
Awarding the dM1 mark which is dependent on the first method mark
Main dM1 | Adds their expanded x (which is in terms of 7) to 2sint
Note | Wniting x + y = ... 15 not needed 1n the Main Scheme method.
Altl dM1 | Forms an equation in x, y and 7.
Al* | Evidence of cos[%) and sin(%) evaluated and the proof is correct with no errors.
Note | {x+y}= 4005[: + %) + 2smt, by itself 1s MOMOAO.
(b) M1 | Applies cos’7 +sin’f =1 to achieve an equation containing only x’s and y’s.
Al |leading (x +y)* + 3y’ =12
SC | Award Special Case B1B0 for a candidate who writes down either
e (x+) + 3y’ =12 from no working
e a=3 b=12, butdoes not provide a correct proof.
Note | Alternative method 2 1s fine for M1 Al
Note | Writing (x + ¥)*=12cos’ ¢ followed by 12cos’t + a(4sint) =b = a=3,b=12 isSC: BI1B0O
Note | Wnting (x + y)*=12cos’ ¢ followed by 12cos’t + a(4sin’ 1) = b

o statesa=3,b=12
e and refers to either cos’# +sin’r =1 or 12cos’t +12sin’t =12

e and there 15 no incorrect working
would get M1A1
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Parametric Differentiation

Question 6
Question
Number Scheme Marks
x=3tanf, y=4cos’@ or y=2+2cos20, 0<9<%.
E =3sec’ 0, d_y =-—8cosfsinf or d_y =—4sin26
déo do dé
d 8cosdsind g 4 their d'—ydivided by their & M1
Ey= Sy {= —gcos3 Osinf = —;sin29cos2 0} dé (:10
sec Correct 4 Al oe
dx
- d 3 - - ) Some evidence of
= — —_= —-—— 3 1 —_ = ——
At P(3,2), 0= 7 dr 308 [4)81]1(4) { 3} substituting 6 = %into their dy | M1
S (N) 3 applies m(N) -1 Ml
o, m(N) = = -
2 m(T)
Either N: y-2= % (x-3)
g see notes | M1
0 2= — |3+
r ( 2 ]( )+ ¢
3 .. 5 5 2
{AtQ, y=0, so, —2= (x—3)}g1v1ngx=§ x=§ orlg or awrt 1.67 | A1 cso

2

[6]
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Parametric Differentiation

Question 7
Question
Number Scheme Marks
. 2x 2x .
x=t-4smt, y=1-2cost, -?srsT A(k.1) lies on the curve, k >0
(a) {When y=1}1=1-2cost = r=-= %
2 2 Sets y =1 to find ¢ it
(= n A X and uses their 7 to find x.
k(orx)=—-4smm|—| or x=———4sm| - —
2 2 2
{Whenr:—; k>0,}sok=4—£ 8;” xork=4—§ Al
(2]
& ' At least one of% or% correct. | Bl
(b) I=l—4cost — = 2sint . .
Both < and < are correct. | B1
dr dr
? 251 ,
So, . Zmar Agpplies their ¥ divided by their &
dr 1-4cost dr dr M1
and substitutes their r into theu'd—‘
2sin(—£) =
~
Atf:—l, ﬂ=+:=_2 dv
2 dx n Correct value for —of -2 | Al
1-4cos| - — dx
2 cao cso
4]
2s1 )
© i sestheir T =L |2
1-4cost 2 dx 2
gives 4sinf — 4cost = —1 See notes | Al
So 4«/§sm(r—%];=—l or —4~5cos(r+%];=—l See notes | M1 Al
t—sin"{ = ]+l or r—cos"( : ]—i See notes | dM1
42) 4 a2) 4
r = 0.6076875626... = 0.6077 (4 dp) anything that rounds to 0.6077 | Al
(6]
12
Question Notes
VERY IMPORTANT NOTE FOR PART ()
(c) NOTE | Candidates who state 7 = 0.6077 with no mntermediate working from 4sint — 4cost = —1
will get 2* M0, 2* A0, 3 MO, 3™ A0.
They will not express 4sin7 — 4cosr as either 4«/3sin(r—%) or —4s/3cos(!+§) .
OR use any acceptable altemative method to aclieve ¢t = 0.6077 .
NOTE | Altemative methods for part (c) are given on the next page.
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Parametric Differentiation

Question  Alternative Methods for Part (¢)

(c) | Alternative Method 1:
2 )
fand 1 Sets their L 4 = L M1
1—-4cost 2 dx 2
" el ~ = = : . :
eg. (L‘“’) = 1 or (4sinr)” = (4cost - 1) Squarnng to give a correct equation.
1-4cost Rl This mark can be implied | Al
o (asint +1)" = (4cost)ete. by a “squared” comrect equation.
Note: You can also give 1* Al in this method
for 4sin7 — 4cosr = —1 as in the main scheme.
Squares their equation, applies s’ 7 + cos’ f =1 and aclueves a
three term quadratic equation of the form tacos*r bhcosr £c=0 | M1
or tasin’t+bhsmt+c=0 oreg *acos’txbcost = ¢ where a=0,b=0 and c=0.
e Either 32cos’7-8cost-15=0 = S B W
e 325in?s + 8sint —15 = 0 or a correct three term quadratic equation.
Si‘f1984 1+4/31
e Either cosr= -~ = ;j— = r=00s"(.) which is dependent
on the 2*¢ M1 mark. aM1
Uses correct algebraic
-8+ -1+ ve t =
B 8_64,/1984 = 1_8Jﬁ R P processes to give f = ..
t = 0.6076875626... = 0.6077 (4 dp) anything that rounds to 0.6077 | Al
[6]
(c) | Alternative Method 2:
251 )
... SRS Sets their . 4 = M1
1-4cost 2 dx 2
i iy Squanng to give a correct equation.
eg. (4sint—dcosr) = (-1) This mark can be implied by a correct equation. i
Note: You canalso give 1" Al in this method
for 4sinr — 4cost = —1 as in the main scheme.
So 16sin°t — 32sinfcost + 16cos’ 1 = 1
Squares their equation, applies both
sin’t + cos’r =1 and sin2r = 2sinrcost and
: M1
: : then achieves an equation of the form
leadmg to 16-16smm2r =1 +a+bhsn2t=+c¢
16 —16sm?2¢t =1 or equvalent. | Al
cae which is dependent
{smz:=2=} ’=s1n_(....) on the 2** M1 mark. | dM1
16 B Uses correct algebraic processes to give ¢ = ..
t = 0.6076875626... = 0.6077 (4 dp) anything that rounds to 0.6077 | Al

(6]
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Parametric Differentiation

Question Notes

(a)

(®)

(c)

M1

Note

Al
Note

Note
Bl
Bl

M1

Note

Note

Al

1M1
1" A1

Note

3 an
4" A1

Note

Note

Sets y=1 to find r and uses their 7 to find x.

M1 can be implied by either xork=4-% or2.429_. or %-4 or -2429..
T 8-nx

xork=4-— or
2 2

A decimal answer of 2.429_.. (without a correct exact answer) 15 A0.
Allow Al for a candidate using r=% tofind x = % —4 and then statmg that £ must be 4 - % oe.

At least one of % or% correct. Note: that this mark can be implied from therr working.

Both % and % are correct. Note: that this mark can be implied from their working.

Applies their % divided by their % and attempts to substitute their ¢ into their expression for L4 .

dx
This mark may be imphied by their final answer.

\ 7 {
1e. dl:Lmt followed by an answer of —2(fromr=—£) or2(fromr=£)
dv 1-4cost 2 2
7. e dy dy dy dx
Applying — divided by therr — 1s MO, even if they state — = — - —_
Applying T by 4 ey =
Usmng ¢ = —g (and nott = 37” ] to find a correct %of —2 by correct solution only.

If a candidate uses an mncorrect % expression 1n part (¢) then the accuracy marks are not obtamnable.
X

Sets their -i‘l = -l
dx

o

Rearranges to give the correct equation with sins and cosr on the same side.
" - " 1 . 1
eg. 4sinf —4cost=-1 or 4cost —4smr= 1 or smr—cost=—; or CoSt—smf= Y
. . . 1
or 4smf-—4cost+1=0 or 4cost—4smr—-1=0 or smt—cosr+z=0etc.are fine for Al.

Rewntes *Asint * gcost m the form of erther Reos(r = @) or Rsm(r + )
where R=1or0 and @ =0

Correct equation. Eg. 4J§sin(r—%]=—l or-4s/5cos(t+§]=—l

or JESin(f-i):-l or JECOS(!%-E) =l‘
<+ - 4 +

Unless recovered, give A0 for 4\,Esin(t—45°)= -1 or —4\/Ecos(r+45° = -] _etc.

which is dependent on the 2* M1 mark. Uses correct algebraic processes to give ¢ = .
anything that rounds to 0.6077

etc.

2 2
Do not give the final Al mark in (c) if there any extra solutions given in the range —% < ts%.
2 2
You can give the final A1 mark in (c) if extra solutions are given outside of - % <1< %.
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Question 8

Parametric Differentiation

Question g
Number Scheme Marks
| Note: You can markparts (a) and (b) together. L
(a) x=4f +3, y=4r‘+8+i
£= d_‘=4_2'3 BothE= E:l d_‘=4_2r'~ Bl
| de a2 At de 4 dt 2
5
dv _ 4_5t _ S _ b Candidate’s d—‘ divided by a candidate’s dx (M1
So, —= =1-=f =1-— di di | o.e
_______ e T S, WL 5 O PSR
dy 27 2
{Whent=2.} —=— —— or 0.84375 cao | Al
..................... .~ SRRSO SR
[3]
| Way 2: Cartesian Method ] )
dy . .
—=1- — simplified or un-simplifed. | B1
$_, w0 d -y -
= — S Lo
(x-3) & I E . —. A=0,u=0 | M1
dx (x-3)
2 2
{Whenr=2,x=ll} d—‘='—7 ot or 0.84375 cao | Al
............................ dc 32 32
[3]
| Way 3: Cartesian Method ] )
g=(21'+2)(x—3)—(f F2x0) Correct expression for;‘,, simplified or un-simplified. | Bl
dx (x=3) masshamseaassnssasssnsansssatenatUil s snatastiatanagasstinscssenusannnniin g s
_x2—6x—1 d_1= f'(x)(x-3)j1f(x) ,
(x-3) dx (x-3) M1
. where f(x)= their "x* +ax+5", g(x)=x-3
dy 27 27
=2.x= e AP — or 084375 cao | Al
Rt 7 RS - okt il
\ , 3]
t—x_3 :% v—4(‘r—3]+8+ : imi ' i
®) 3 g 3 ; x—3 Elmx.mat'es f to achieve Mi
? e an equation in only x and y
yv=x-3+8+ e
IO Sout AU O U ROUORUTo N
O 3)(x'3)+§("'3)+ 10 o Jx-3)=(x-3)x-3)+8(x—3)+10
x_
S t dM1
(x+5)(x-3)+10 (x+5Xx-3) 10 =€ notes
or y= or y= +
I -3 X3 X3 i
_ Correct algebra leading to
:\_1"*2-“3 a=2and b=-5} x> +2x-5 Al
= s B y=———— or a=2and b=-5
x—-3 cso
[3]
6
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QoS Parametric Differentiation
Sﬁ:::: Scheme Marks
(b) | Alternative Method 1 of Equating Coefficients
y=—x SavEh = y(x-3)=x"+ax+b
x-3
y(x-3)=(4t+3)" + 2(4t+3) -5 = 16 +32t+10
Xracrd=(4+3 +a@+3)+d
(4t+3) +a(4t+3)+b =16t +32t+10 Correct method of oblsminpan | 5 .
........................................... i equationinonlyfaandb | T
t- 24+4a=32 —>a=2 Equates their coefficients in ¢ and aM1
- 9 3 b 0 b - finds both a=.. and b=.__. ----------
sttt e SIS P O, a=2and b==5 4]
[3]
(b) [ Alternative Method 2 of Equating Coefficients ... . .. . .. i
x-3 ) x-3 5
ft=—— > y=4 +8+— Eliminates ¢ to achieve
4 4 x-3 S i M1
J 2{ T an equation in only x and y
I
y=x-3+8+ o> y=x+5+
X - (x-3)
Yx-3)=(x+3)(x-3)+10 = X +ax+b=(x+5)(x-3)+ 10 dM1

. _ : ) Correct algebra leading to
X +2x-5 or equating coefficients to 25
=YY= _3 give a=2and b=-5 y=2 """ o a=2and b=-5 | Al
x-3 cso
[3]
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QoS Parametric Differentiation
Question Notes
d'\" 5 5 ; 2 p— 5 ) -~ ol
(a) Bl LB and —=4-=-1" or L = & - 2 or 2= 4 - 5(26)7(2), ete.
dt dt 2 a2 dt
Note 2 can be simplified or un-simplified.
.. Note_ | You can imply the Bl mark by later working.
A | A o, dx dy . .., df
M1 Candidate’s — divided by a candidate’s — or — multiplied by a candidate’s —
dt dt dt dx
Note | MI can be also be obtained by substituting 7 =2 into both their % and their % and then
............| dividing their values the correct wayrownd.
2
Al i or 0.84375 cao
32
(6) | ..Ml | Eliminatesftoachieveanequationinonlyxandy. . .

dM1 dependent on the first method mark being awarded.
Either: (ignoring sign slips or constant slips, noting that k can be 1)

e Combining all three parts of their X —3 + 8+ ( ] to form a single fraction with a

x-3,

common denominator of £&(x—3). Accept three separate fractions with the same
denominator.

e Combining both parts of their x +5 + (%] . (where X +5 is their 4(17_3J +8).
—  \x-3 — _

to form a single fraction with a common denominator of ZX(X—3). Accept two separate
fractions with the same denominator.

e Multiplies both sides of their y=x -3 +§+ (—103] ortheir y=x+5 + ( 103] by
—_— I o

k(x—3). Note that all terms in their equation must be multiplied by =k(x—3).
Note Condone “invisible™ brackets for dM1.

...............................................................................................................................

Note Some examples for the award of dM1 in (b):

y= (= Hx=3+8+10 o, 1ave ~+8(x-3)+...

dMOfor y=x-3+8+ —

x-3 ' x-3

dMOfor y=x-3+ —— y= e e 10. The “8” part has been omitted.

x-3 x-3
BN Ge gz 5 o g I DEIEU ol o T

i x-3 - x-3

dMO for y=x+5+ 103 = V(x=3)=x(x-3)+5(x-3)+ 10(x-3). Should be just 10.

x —_

B oo, g . o oo T
Note y=x+5+ ‘_103 y= = : _x3 - with no intermediate working is dM1A1.
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Parametric Differentiation

Question 9
I?I: :;tt:;n Scheme Notes Marks
x = 4tant, __\!—-5‘/§sin2t, 05{1(%
Either both x and y are differentiated
correctly with respect to 7
dx ., dy 3
(a) —=4sec‘r.;=10~/§c052r s WY . dx
Way 1 dr dt or their Edmded by their P M1
i . oy dt
dy 10J§cos 2t 5 . or applies — multiplied by their —
= ——=——"7-—" = —v3cos2fcost dr dx
dx 4sect 2 e
Correct a (Can be implied) | Al oe
15 /3
At P 443, —] =2
{ P( 2) 3}
. dependent on the previous M mark
dy 1043 cos (3] Some evidence of substituting M1
dv  4sec’(£) t=Z or t =60 into their &
3 dx
- 5 15
dy 5 15 -= -
——=——4/3 or — Al cso
o 16 1 " , 163
from a correct solution only
[4]
(b) {10J§coslt=0:>t=§}
. ()
At least one of either x = 4tanL " J or
T NRE 2 '
So x =4tan(—] y= 54/3sin 2[—) a3l Ml
4 t 4. J _}'=5~/§sin{2[§]} or x=4or }’=5J§
or y=awrt87
Coordinates are (4 5«/3) (4_ 5J§) or x=4y= 5«6 Al
[2]
6
Question Notes
) 10v3cos2t . s . .
(@) 1*Al | Comect 2. Eg ——— or =43 cos2tcos’t or 2 J3cos* t(cos® t—sin’ 1)
dx 4sec”t 2 2
or any equivalent form.
5 15
Note Give the final AQ for a final answer of —;—gsﬁ without reference to —1—36«15 or — oy =
Note Give the final AQ for more than one value stated for 2—1
X
(b) Note Also allow M1 for either x = 4tan(45) or y =5 35in( ?_(45)]
Note M1 can be gained by ignoring previous working in part (a) and/or part (b)
Note Give AOQ for stating more than one set of coordinates for O.
Note Writing x=4, y= 5\5 followed by (5J§ 4) is AO.
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Parametric Differentiation

Scheme Notes Marks
x =4tant, .)ﬂ—'S\[?:sinZI, Of{._l<%
@ tant—1 = sinf = z cost = 2 > y= 40\/31-
Way 2 4 J&&+16) Jai+16) x+16
u= 40\/§x v=x +16.
Y_s0z oo
dx
+A4(x* +16) + Bx* il
& 40433 +16)- 2x(40\3x) | 40¥3016-x%) (2 +16)’
dx (x* +16)° T (x*+16)° & '
Correct d_ simplified or un-simplified | Al
X
dependent on the previous M mark
dy  4043(48+16)—80v3(48) Some evidence of substituting e
dx (48+16)’ = 4*/5 into their %
. 5 15
: 5 15 e -
L S 3or ——F 16J§or 1643 | Al cso
a 16 16v3 .
from a correct solution only
| []
N 4 x))
“.(:‘). 3 | V= Sﬁsml 2tan [ Z]J
, dy ( () 1
.. s o ) —— = £ Acos| 2tan™ —J { :] M1
i=5\/§cos{2tan'l[i]} — (l] - k k4' J ks
dx 4. 1+(%) 4. dy
SR Correct d_ simplified or un-simplified. | Al
X
dependent on the
v , w2 Y1 SEATAAIEY 1 previous M mark
@9_ Sslgcos( Qtan‘l(ﬁ))[;][ —} = 5-\/3(_—][—][—) Some evidence of substituting | dM1
dv S IR+ e 2J02N4)| i
r= 4\5 into their —
5 15 - A
Yy__3 - 6V * 16¥3 | Al cso
dx 16 16v3 :
from a correct solution only
[4]
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Parametric Differentiation

Question 10
Question
Number Scheme Notes Marks
x=3t-4, y=5—g, >0
(a) %=3, %=61'2
dy dv
their ¥ divided by their & to give . in terms of ¢
dr dt dx M1
dy 67 2 ) dy
TVl lala A2 = —_l or their Y multiplied by their L to give Y in terms of ¢
3 : | dx dx
, simplified or un-simplified, in terms of z. See note. | Al isw
. st agq : dx dy . 2]
Award Special Case 1 M1 if both > and o are stated correctly and explicitly.
Note: You can recover the work for part (a) in part (b).
Writes Q in the form 4 -, and writes Q asa
() yoso 18 d 18 18 (x+4) dx M1
Way 2 x+4  dx (x+4)° @)’ - __function of 1
Correct un-simplified or simplified answer, -
i Al 1sw
in terms of £ See note.
[2]
1 5 5 5 N
(b) t=— >} P| ——, -7 x= ,v=~Tor P| —=, -7 seen or implied. | B1
2 2 2 2
d 2 . d
Y_ — and either Some attempt to substitute 7 = ().5 into their beid
& (3) o~
. A o - which contains f in order to find m_ and either
°y—7—8(x —-) . : : o
‘ applies y — (therr y,} = (their m_)x - therr x,,) | M1
o “T"=("8")(" 3" te or finds ¢ from(their y,) = (their m Ktheir x,) + ¢
So, y = (their m )x +"c" and uses their numerical ciny = (their m )x + ¢
T: y=8x+13 y=8x+13 or y=134+8x | Al cso
Note: their x,, their y, and their m, must be numerical values in order to award M1 [3]
x+4 6 imi
© { ¢ - >][ y=35 — An attempt to eliminate /. See notes. | M1
Way 1 [ 3 ] Achieves a correct equation in x and y only | Al oe.
i L I B L.
’ x+4 x+4
So, y= s 2, {1>—4} ) = Sk (or implied equation) | A1 cso
x+4 +4
3]
J 6 l 18 An attempt to eliminate 7. See notes. | M1
© f=—— D x=——7-14 : ion i
Way 2 l 5-y j 5-y Achieves a correct equation in x and y only | Al oe.
@ +tHE- =18 = 5x-xp+20-4y=18
. 5x + 2 Sx+ 2 . :
{_> Sx +2=wx+ 4)} So, y= . {x>—4} = (or implied equation) | A1 cso
x+4 +4
[3]
Note: Some or all of the work for part (c) can be recovered in part (a) or part (b) 8
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Parametric Differentiation

I?quf;geof Scheme Notes Marks
A full method leading to the value M1
(© 3al ~Aa+b  3al Aa-b da-b s of a being found
: y= = =a a= _
Way 3 Y—4+4 3 U U y=a_4a b and a<5 | A1
4a-b
=6 = b=4(5)-6(3)=2 Both g=5 and 5=2 | Al
3]
Question Notes
6
a Note ; ?
@ Condone dy ’_ for Al
dx 3
dv
Note You can ignore subsequent working following on from a correct expression for l}x in terms of 7.
{
: . . . 1 1 .
b ! Using a changed gradient (i.e. appl or —— or | thei "’) is MO.
(b) Note g ged gradient ( ppymgﬂwirz their & (mrd,)
Note Final Al: A correct solution 1is required from a correct %
Note Final Al: You can ignore subsequent working following on from a correct solution.
(©) Note 1 M1: A full attempt to eliminate f is defined as either
e rearranging one of the parametric equations to make 7 the subject and substituting for ¢
in the other parametric equation (only the RHS of the equation required for M mark)
e rearranging both parametric equations to make f the subject and putting the results equal
to each other.
Note Award M1A1 for SL = x;4 or equivalent.
=Y
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