Online Maths
Teaching

Mark Scheme

Q1.
guuf;g::] Scheme Notes Marks
x - 30sin0, y s’ 0<0< %
(a) {Wheny=8,}8=sec3t9:cosst‘9=l:‘>c050=l -6== Sets y=8 to find &
8 2 3 ) .
= - and attempts to substitute their 6 | M1
k(or x) = 3(?)sm(§] into x = 30sin}
/3 3
sok(orx)=& X% o =0 | A2
2 2 N3
Note: Obtaining two value for k¥ without accepting the correct value is final A0 2]
36sin6 — 3sinf + 36cosé
@ | nd - 30eond ST > SSImEF S0P gy
dé Can be implied by later working

1) = . 3 ( N dX\
I yﬁ{da}>_I(scc.‘(fx;;sin1)+;wmsa){do} Applies {1 Ksex o) et 4o) [ v

740

Ignore integral sign and d&; K # 0
Achieves the correct result no errors in their working, e.g.
3-[ Oscc” 0 1 tanPsec” 0 dO bracketing or manipulation errors. | A1 *

Maust have integral sign and d& in their final answer.

x=0and x=k > a@=0 and B =

wl|y

a=03ndﬂ=§ or evidence of 0 -0 andk—)% Bl

Note: The work for the final B1 mark must be seen in part (b) only. [4]
Oscc* 0 > Abe(0) ng(o),A >0,8>0,
where g({/)is a trigonometric function in ¢/ and | M1
g(@) - thair Isuu2 040. [Note: p() # sec” ]
dependent on the previous M mark
Either 20sec’ 0> AQtn0 - B[, 4> 0,B>0 | gy
or Osec’d > Otand - [tan0)
= ftan & In(sccd) Oscc’ > Olan - In(secd) or Htand +In{cos ) or
or = Otanf+In(cost) | ;psec’0— APtand - Aln(sec®) or AQtand+ Aln(cosd) | Al

Note: Condone @sec” @ — Glan - In(secx) or Glané+ In(cosx) for Al
tanfsec’ 8 or Atan@sec* @ — 1 Clan” @ or | Csec’ 0

. 3. !2 2 Ml
{Im(lhm gdo } or + Cu’, where u=cos@

© 2 ;
Way 1 :I(lsm? odo } Otand Il.emO{dO}

1 1 ) 1 1 1 g 1
= —tan*@ or —sec’ 0 tan Oscc” @ > —tan’ @ or —sec’ 0 or —or tan’ @~ —sec’ )
2 2 2 2 2cos" ¢ 2
or Zl  where = cos0) or ().5u *, where u=cosfor ().5x" , where u = tanf} P
2u % A A
1 or Atanfsec’§ — —tan’ 6 or —sec’ 6 or .
or — % where u=tanf} 2 2 2cos” 6
2 or (.54 ", where #=cosfor ().52u", where # = tan{}
{Am(R)} |30L'1n0 3in{sccd) + ;m’o " or | 39100 3in(secd) ;wc"O ;
0 0
T 3 3 3
=[3[Z}3-3m2+2(3) |- (0) or 1) ) ]_(_]
[ (3) 2()) (0) [3(3 3 302439 |-(3
9 ;"T o 9 L (l\ 9 (l 945n Al
5 FN3x - 3In2 or =it V3 |31nk2_J or 5+s/§7r—ln8 or lanc‘ ) ax
[6]
12
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Question

Moabic Scheme Notes Marks
(© Way 2 for the first 5 marks: Applying integration by parts on j(() i tan&)sec’ 04
Way 2 i 3
i< o g = = 1 ]
J.(()sccz 0 + tanOsec’ 0)do I((I I tan@)sec” 040, do
]_d_v sec” 0 > v tand - g(0) I
40 =
h(¢) and g({/)are trigonometric functions in (and g(f) - their _l':soc1 0d0. [Note: p(0) = sec” 0]
A0+ tan)g(0) - B[ (11 WO)g(0), 4> 0, 8>0 | M1
dependent on the previous M mark
Either /2 : 2
(0 + tan O)tan0 I(l t sec” O)tan0{d )} ither 2[ (0 1 tm0)sec’0 | >
A(0 + tanO)tand - B[ (1 + h(O)tand, 470, B>0 | dMI
or (7 + tim@)tan ) I(I + h()lan?
(& + tanNan & I(tan() ¢ tanfsec’ (I)fd()}
— (0 + tan@)tanl ~ In(sec?) o.e.
(O tan P tand  In(scc ) Itzxn Oscc™ O (d(h . Al
; or AI-(() + tan @)lan @ - In(sec ())-I oe.
: tan@sec’ @ — 1 Clan’@ or * Csec* @ | M1
= (0 + tantan? - In(secd) -~ tan* & L.
2 (7 + tanf)tan ~ tan” ¢/
‘l -
or = (# + tanMNtan? - In(sec &) - - sec’ () etc. 1, Al
2 or (# + tan)tan @ S 86c 17
Note | Allow the first two marks in part (c) for ftand ItanO embedded in their working
Note | Allow the first three marks in part (c) for {tan - In(sec{)) embedded in their working
) 1 » ) ] ?
Note | Allow 3™ M1 2™ A1 marks for either tan’ ¢ 5 tan ¢ or tan™ ¢ > sec™ 0
embedded ia their working ' '
Question Notes
3 3
(a) Note | Allow M1 for an answer of & = awrt 2.72 without reference to - 2” or ”
N3
Note | Allow M1 for an answer of f = Z%(arccos(;))sin(amcos(;)) without reference to Yo or ;”
i ’ N3

Note | E.g. allow M1 for = 60°, leading to & — Y 60)sin{60) or k = 90 \,?
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Question Notes Continued

(b) Note | Togain Al, (I} does not need to appear until they obtain ’ij (Osec’ @ + lanOsec® ()do

Note | For M1, their ::x{) where their ::: # 30sin (), needs to be a trigonometric function in (7

Note | Writing I(.«x‘ ON3sm + 30cosi?) ;sj( fsee” O + lanfsec” 0)d@ is sufficient for BIM1A1

Note | Writing (;—‘2 =3siné + 36cosé followed by writing jy (:; do- 3J‘(()scc‘ O + tan Osec” #)d 0
1s sufficient for BIM1A1 (

Note | The final A mark would be lost for j ]Joiisin() t 30cosl = 3.[(()scc‘ ¢ + tan Osec’ ¢)d
[lack of brackets in this particular casg.) '

Note | Give 2* B0 for ¢z — 0 and = 60°, without reference to f#— Z

(c) Note | A decimal answer of 7.861956551... (without a correct exact a;lswer) is AO.

Note | First three marks are for integrating &sec’ & with respect to &

Note | Fourth and fifth marks are for integrating tan &sec’ & with respect to &

Note | Candidates are not penalised for writing ]nlscc() as either In(sec@)or Insecd

Note | fsec” @ — Oland + In(sec/) WITH NO INTERMEDIATE WORKING is MOM0AO

Note | fsec” /— ¢an ) In(cos/) WITH NO INTERMEDIATE WORKING is MOMOAO

Note | fsec’ @ — Otané - In(sec) WITH NO INTERMEDIATE WORKING is MIMIA1

Note | f#sec” ) — @an 6+ In(cos/) WITH NO INTERMEDIATE WORKING is MIM1A1

Note | Writing a correct uy jvdu with # = 0, 05 e tand, oy 1and v = their 2(¢) and making
one error in the direct appli(cl;tion of this fo;igula is 1% I\(/}(ll only.

(c) | Altemative method for finding i tan #scc’ 0do

J - tand > see” @

] dv
de

sec’ @ > v tan0

du
do

J.lam()soc2 040 -~ tan® 0 ItanOwc2 odo
> 2jmnosoc20d0 tan’ 0

J'lan()socz 0d0 = ; tan* @

tanfsec’ 8 or — + Cran’( | Ml

1
tanfsec’ 0 )?lan‘() Al

du

[ u -~ secl > scc()wnll\
or

d

ld" secftan®? > v - secl? J
da

>Ium05w10d0 sec’ O szzﬂum()d()
> ZImn05w20d0 sec’ 0

1
J‘lan()soczl)d(l— 7scc‘0

tanfsec’ 8 or — +Csec’ ) | Ml

1
tanfsec’ 0 )?scc‘ﬂ Al
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QZ. Teaching
Question
Nimiber Scheme Marks
1] dx 1 1
FiE +2) y= - a
) l} e 2 r+1] i t+2 t+2 B
N Y Area—“de. Mi:
Area(R) = I —dx;: J ' li | Ignore limits.
w2 f+1 olt+1/\£+2) C1YN (1)
| ]xi ldz . Ignore limits. | Al AG
\t+1) \¢t+2)
Changing limits, when: L
Xx=In2 =>h2=ln(+2) = 2=t+2 =¢=0 changes MOMS XL |4
2 42
x=In4 Shd=ln(t+2) = 4=t+2 =¢t=2 sothat In2—0 and In4 =2
Hence, Area(R) = I — ! &
o F+=D(+2)
(4]
(b) | - ‘ = 4 + B 2 - with 4 and B found | M1
Le+DE+2) ) (=D (+2) (=) (+2)
1=A(t+2)+B(+1)
Letz=-1 1=4(]) = 4=1 Finds both 4 and B correctly.
Can be implied. | Al
Lett=-2, 1=B(-1) = B=-1 (See note below)
R al B .
o(*—l)(* - (’—1) (’+’)
5 Either zaln(f+1) or =bIn(t+2) | dM1
— [ln(.r+l)—1n(.r+2)]‘ 1) €+2)
o Both In terms correctly ft. | A1/
= (In3-n4) - (Inl-1n2) Substitutes both limits of 2 and 0
\ ) ) ddM1
and subtracts the correct way round.
m3-in4+mn2or In(3)-In(3)
=mn3-In4+n2=m3-In2=mn(3) ... | Al aefisw
} or In3—In2 or In( )
(must deal with In 1) [6]
- Writing down 3 — i means first M1AO in (b)
Takes out brackets. g t+1(t+2) = ¢+ (+2) s :
— 1 1 1 . .
Writing down = - means first M1A1 in (b).
+D(+2) (=D (+2)
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Question :
Number Schrme
1
x=In(t+2) Yy=—
i+1
% > e S Attempt to make 7 =_.. the subject | M1
© e R ATE S giving t=e* -2 [ Al
1 ) Eliminates ¢ by substituting in y | dM1
VY= = V= wr.rse 1
e -2+1 e -1 giving y= Al
e -1
(4]
pplad = padd] op g2 ~
Aliter = T = _F_ £ b= T Artempt to make 7 =... the subject | M1
; © 1-y - . 1 1-y
Way 2 yit+)=1 = yt+y=1 > yi=1-y =>t=—= Giving either =——-1 or 1=—=— | A1
y Y y
Xx=Inj] —-1+2| or x= lni - +2 ’ Eliminates 7 by substituting in x | dM1
X= 1n" i+1
\y J
e = K 1
)
e -1 =l
y
1 .
Y= giving y=—— [ Al
e* —1 e -1
[4]
(@) Domain: x>0 x>0orjust=>0 [ Bl
(1]
15 marks
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Question

Number Scheme Marks
Aliter Attempt to make 7+1= _.. the subject | M1
x ) ) ¢ o x : 3 i
\\'1(5-)3 €= ised giving 7 + 1=¢* -1 | Al
Eliminates ¢ by substituting in y | dM1
BT A giving y=—1— | Al
e’ -1
[4]
. Attempt to make 7+ 2 =_._ the subject | M1
.-lll{e)r t+1 - =it 1 or t+2 . ’ 1 111'
c D ‘=_.- = { ol ke PRREE r_’)=; .
Way 4 ¥y h} ! Either 1+ 2 S +1 or 2 5 Al
1 \ [1+y) 5 2 5% ¥
x=lnj—+1| or =ln| — Eliminates ¢ by substituting inx | dM1
vy Vv
X= ln ] +1|
vy |
gf=—+1 = e"—l=i
y )
y= ! giving y= ! Al
Toet-1 e* -1
[4]
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Q3 Teaching

Question i ]
Number Scheme Marks
5. Working parametrically:
x=l—lz, y=2'-1or y=e" -1
2
(a) {x=0=}0= 1—%:‘ =>t=2 Applies x =0 to obtain a value forr. | M1
When t=2, y=2"-1=3 Correct value for y. | Al
| 0 b lue fi -
; Applies y =0 to obtain a value for .
=0=0=2"-1=¢t=0
(b) WV } (Must be seen in part (b)). MI
Whenf:ﬂ,x:l—%(()}:l x=1|Al
2]
(c) E=—l and either d—y=2’ In2 or d—y=|:”“3h'12 B1
dt 2 dt de
dv 2'In2
dx 1 Attempts their d_y divided by their E M1
) de de
. -1
AtA, t="2", so m(T)=—-8In2 :>m(l'h])=L Applies t ="2" and m(N)=—— | M1
8In2 m(T)
y-3= : (x-0) or y=3+ : x or equivalent. See notes. ML Al oe
8In2 8ln2 CS0
151
A 1 Complete substitution
@ | Area(R)= J'(z - 1).[— Ejdz o bth 3 andax | M1
x=-1—>t=4 and x=1—>1¢=0 Bl
Either 2' » —
In2
{2 01’(2'—1)—)(27}—! M1*
={_ 5}(E_IJ +a(In2)
! or (2 1) ta(n2)2) -1
(2-1)> Z i |al
In2
11 2 0 1 1 16 Depends on the previous method mark.
"3 m2 t =73 (E}_ [E - 4] Substitutes their changed limits in f and | dM1*
n 4 n n subtracts either way round.
= 2152 -2 % — 2 orequivalent. | Al
n n
6]
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5.(a) M1: Applies x = 0 and obtains a value of t.
Al: l“'(:-ry=22 —1=3o0ory=4-1=3
Alternative Solution 1:

M1: For substituting ¢ = 2 into either x or y.

Al: I=1—%(2)=0 and y=2°-1=3

Alternative Solution 2:
M1: Applies y =3 and obtains a value of t.

Al: For x=1- %(2):0 orx=1-1=0.
Alternative Solution 3:
M1: Applies y =3 or x =0 and obtains a value of 1.
Al: Showsthat t =2 for both y=3 and x=0.
(b) M1: Applies y =0 and obtains a value of . Working must be seen in part (b).
Al: For finding x = 1.
Note: Award MI1AI for x =1.
dx

() B1: Both m and :l correct. This mark can be implied by later working.
it t

M1: Their Y divided by their & or their d—Jx; Note: their L must be a function of .
t

dt dt dr lheil{g]
dt
-1

M1: Uses their value of ¢ found in part (a) and applies m(N) = ﬁ
m
M1: p — 3 = (their normal gradient)x or y = (their normal gradient)x + 3 or equivalent.

1 1

Al: —3=——(x-0) or v=3+ X or y-3= x—0) or (8n2)y —24In2=x
YT Y Y= em ¥ =3=as ¥ or (8In2)y

or y_3= ! .

(x-0) &n2

Working in decimals is ok for the three method marks. B1, Al require exact values.

You can apply isw here.

(d) M1: Complete substitution for both y anddx. So candidate should write down I(Z’ - l){thcir %)

B1: Changes limits from x »>¢. x=-1 —>¢f=4 and x=1— t=0. Note t =4and 7 =0 seenis B1.

I3

M1*: Integrates 2’ correctly to give ]
n

or integrates (2: - 1) to give either % —t or xa(m2)2)-t.
+a(ln

—t.
2

Al: Correct integration of (2’ - l) with respect to ¢ to give ]2
n
dM1*: Depends upon the previous method mark.
Substitutes their limits in f and subtracts either way round.
15 15-4In2 1.5 15 .
r— -2 or — % or =2 _2 or ?]cng2 e — 2 or equivalent.

22 - % na 2In2 In2

Al: Exact answer of
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Online Maths

Questio i
n Scheme
Number
. Alternative: Converting to a Cartesian equation:
1=2-2x = y=2"" -1
@ |tr=0=)y=ro Applics -0 theis Caresin
1011...
y=3 ... to arrive at a correct answer of 3. | Al
12]
Applies y =0 to obtain a value for
(b)y |[{y=0=2}0=2""-1=20=2-2x=x=.. v, | M1
(Must be seen in part (b)).
x=1 x=1] Al
B 12]
dy ta +1277, izl | MI
©) dr _2(2 Jin2 —E(E*“]In.? or equivalent | A]
AtA, x=0, so m(T)=-8In2 ::»Jm'l[l\ul:L Applies x =0 and m(N) = M1
Eln2 m(T)
1
) o= 3 = X= [} ;= 3
! Bln2 (x=0) o * 8ln2 or As in the original scheme. | M1 Al oe
equivalent.
h | of th ol
31z Form the integral of their Cartesian
(d) Area(R) = .I'(2 ~ 1) ¢ equation of C. M1
, For 2*** — 1 with limits of x = -1 and
- 22—2.\' _ I. dx 1 . B]
L[ ) x=1. le. _[ (2% 1)
-1
Either 2 — 2
=2In2
1-3x 2 MI1#*
1-2x \ or |2 =1 —_— =
=[2 _ J r ]_}ta{lnz} :
~2In2 or (2% ~1) > +a(h2)(2**) - x
12 23
277 -1 —> -x
( } =2In2 Al
922 ! 1 16 3 Depends on the previous method
Sma | (T TIme ) —21n2+1J mark. | o ips
! - - : Substitutes limits of -1 and their x,
and subtracts either way round.
=B, I equivalent. | Al
2In2 2In2
6]
15
(d) Alternative method: In Cartesian and applying u =2 — 2x
Area(R) = J{Z” ~1){dx} , where u =2-2x  M0: Unless a candidate writes I[E"J” ~1){dx]
[i] . . : : L5 .
_ J' { o _ l} (~4){du) Then apply the “working parametrically” mark scheme.

www.onlinemathsteaching.co.uk



Online Maths

Q4- Teaching
3&::: Scheme Marks
| Note: You can markparts (a) and (b) together. |
(a) x=4f +3, y=4r<1»8+7i
£= d;‘=4‘zf-2 Both — = £=l d £=4_Z-ﬁ Bl
| d¢ ___dt 7 | S g 4 dt 2 |,
4-2p a
dy _ 2 - 5.2 p) Candidate’s <X divided by a candidate’s & | Ml
So. —= =1-=f =1-— ¢ dr | o.e.
_______ L T T o PO Y
5 3 2
{Whent=2.} & 2 27 or 0.84375 cao | A1
dx 32 32
[3]
| Way 2: Cartesian Method
dy " .
— =1————_ simplified or un-simplifed. | Bl
w_, 10 R A
rria — :
L d—1=i/it K =, A=0,u=0 | M1
dx (x-3)°
) 2 2
{Whent=2 1=11}di='—7 a7 or 0.84375 cao | Al
............................ dc 32 32
[3]
| Way 3: CartesianMethod
Y = (2x+2)(x—3)—(3c Biw) Correct expression fot;. simplified or un-simplified. | Bl
dx (x-3) e A S s O S T e R s JE s
{ x2—6x—1.[\ dy _ f'(x)(x-33)T1f(x) )
=—2 dx. x_ - |
«-3 | ; (x=3) Ml
e where f(x)= their "x" + ax +b". g(x)=x-3 |
, dy 27 27 .
| i i~ = sl
\ 3]
r——x_3 :} v—4[—-—x_3]+8+—5 imi i
®) 3 ! 3 X J— Elun‘mat'es t to achieve Mi
: _i o an equation in only x and y
y=x-3+8+ 10
oot AETED o i i e i i Some Rs
_v=(""3)(""3)*:("'3)”0 or Y(x—3)=(x—3)Xx—3)+8(x—3)+10
I_
S t dM1
(x+5)(x-3)+10 (x+5Xx=3) 10 |
or y= or y= -
R =3 o - S N
i Correct algebra leading to
e XTI, oy oy ¥ £2x -5 Al
= S y, (=2 = y=———— or a=2and b=-5
x-3 cso
3]
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: Teaching
gze;::: Scheme Marks g

(b) | Alternative Method 1 of Equating Coefficients
x*+ax+b
4 x-3
y(x-3)=(4t+3)" + 2(4t+3) -5 = 162+ 32t +10
Y +ax+b=(4t+3) +a(dt+3)+ b

= y(x-3)=x"+ax+b

(41+37 +a(4t+3)+ b = 161 +32+10 Conert smedod df cbiaitting aa. |,y
____________________________________________________________________________________ equationinonly f.aandb | 7
t: 24+4a=32 —a=2 Eq“a;;:d?i’;;tﬁ:“e’::;ﬂ; :nd dM1
constant: 9+3a+b=10 =b=-5 S
(b) | Alternative Method 2 of Equating Coefficients .. ... .. .. . i asizanes
x=3 V. #lx=3) 5
t=—— >, y=4 —J+3+— Eliminates £ to achieve
4 | .4 x-3 AR : M1
J 2 7T an equation in only x and y
10 o T
y=x-3+8+ — = y=x+5+
x-3 (x-3)
Y(x=-3)=(x+5)(x-3)+10 = X +ax+b=(x+5)(x-3)+ 10 dM1
| . @ ome om s Correct algebra leading to |
. 2x-5 or equating coefficients to 2 e2x—5 N 5
=¥="7_3  gvea=2adb=-5 y=XT2"2 o a=2andb=-5 Al
s x-3 cso
[3]
Question Notes
(a Bl %=4 and %=4—§{‘3 or %=8’;;) or %:4—5(20_2(2)4&_
F 2 2

Candidate’s @, divided by a candidate’s ot or Lo multiplied by a candidate’s i
dr = dt dt dx

Note | M1 can be also be obtained by substituting 7 =2 into both their % and their de and then

27
Al — or 0.84375 cao
32
(6) |...M1 | Eliminatesttoachieveanequationinonlyxandy. .

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

¢ Combining all three parts of their X —3 + § + [ L J to form a single fraction with a

X—

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

( [ —
o Combining both parts of their x +35 + ‘is] . (where X +5 is their 4(173} +8).
e ST =

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

o Multiplies both sides of their y=x-3 +§+[i3] ozthei.r)-=x+5+{ 0 ]by
=5 X— 3

2k(x—3). Note that all terms in their equation must be multiplied by £k(x-3).
e” brackets for dM1.

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

10 v=(x—3)(x—3)+8+10

dMOfor y=x-3+8+ — — y . Should be ...+ 8(x-3)+...

x-3 x-3
ey B L gy B IR, e b oo riitind
x-3 x-3
aMO for y = x+5+ — =w Should be ..+ 5(x—3)+...
X X

dMO for y=x+5+ 103 = y(x-3)=x(x-3)+5(x—3) + 10(x-3). Should be just 10.
x_
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Q5.
Question Scheme Marks AOs
@ )'X%=55m2r><6cosr or Sx2sintcostx6cost Mi 12
(Area=) | Ssmn2rx6costdr= | Sx2smnrcostx6costds
or dM1 1.1b
5sin2¢x6costdr = | 60sintcos’ rdr
(-’-\rea=)J‘.‘605inrcos:rdr b Al* 2.1*
0
3
(a)(ii) : agoai  piesd Ml 1.1b
60sinfcos™fdf =-20cos™ ¢ Al 11b
Area=[-20cos’ |1 =0—(-20)=20 * Al* 21
3
4.2
®) S5sin2t =42 =sin2¢ =4+’ M1 34
5
t=0.4986....1.072... Al 1.1b
Attempts to finds the x values at both 7 values dM1 34
t=04986.. = x=2.869...
Al 1.1b
t=1072=>x=5.269...
Width of path = 2 40 metres Al 32a
)
(11 marks)

Online Maths
Teaching
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Notes:

(a)@)
. dx
M1: Attempts to multiply y by 5

to obtain Asin2¢cos? but may apply sin2¢ = 2sinfcost here
dM1: Attempts to use sin2f =2sinfcos/ within an integral which may be implied by
eg. Ajsinl!xcosrdt= Iksmrcos’ tdt
Al~: Fully correct work leading to the given answer.
This must include sin2r=2smtcost ore.g. Ssin2r=10sinrcost seen explicitly in their proof and a correct

intermediate line that includes an integral sign and the “df”
Allow the limits to just “appear™ in the final answer e.g. working need not be shown for the limits.

(a)(ii)
M1: Obtains J.GO sintcos’ 7 df = kcos® £ . This may be attempted via a substitution of # = cos  to obtain

J.605inrcoszrdt= [N

Al: Correct integration —20 cos’ ¢ or equivalent e.g. -20u°
Al~: Rigorous proof with all aspects correct including the correct limits and the 0 —(—20) and
0Ot JUSE. —30cos’ S —(~20c0s70) =20

()

2 2
M1: Uses the given model and attempts to find value(s) of f when sin2f = 4—: Look for 2¢ =sin™ 45—" =yl
5

Al: At least one correct value for 7, correct to 2 dp. FYT 7 = 0.4986...,1.072... or in degrees 1=28.57....6142...

42

dM1: Attempts to find TWO distinct values of x when sin 27 = 5= Condone poor trig work and allow this mark 1f 2

values of x are attempted from 2 values of 7.
Al: Both values correct to 2 dp. NBx=2.869.... 5.269...

Or may take Cartesian approach

5sin2t=42—=10sinfcost=42= IO%JI—% =42=x"-36x" +228.6144=0= x=2.869....5.269...

M1: For converting to Cartesian form Al: Correct quartic M1: Solves quartic Al: Correct values

Al: 2 40 metres or 240 cm
Allow awrt 2.40 m or allow 2.4m (not awrt 2.4 m) and allow awrt 240 cm. Units are required.
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Question Sct
Number
x=4m':+%'; y=3cos2«, O, 1<2x
@ | Eoscos|r+X] Yo sin2 B1BI
dr 6) &
So,£= —6‘nn2:
dx Acos‘lf-—s BIJ- os
(3)
(b) {9‘\—'=0 =, -6sin2r =0 M1 oe
S ‘ s
= . (X))
@ =0, x=4m(_zi=2, y=3c0s0=3 — (2,3 i
‘)
@r=— x=4m1‘—;-;=‘{i. y=3cos ¥ =-3 = 243,-3)
(Tx )
@r=x x=4ml?,=-2. y=3cos2xr=3 = (-2,3)
m:%.::am{%]:“'ﬁ) . y=3cosIr=-3 - (-243,-3) AlA1AL
(]
8
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f \
B1: W“"“%““‘l”%j“ %:-6&2:. They do not have to be simplified.

Bl: Both -:—:— and %— comrect. They do not have to be sumplified.

Any or both of the first two marks can be mmphed.
Don’t worry too much about their notation for the first two Bl marks.
Bl: 'I\n.-irﬂdi\r'in'.let!t:ryllm'tg or mmg-‘!x—l—— Note: Thus 1s a follow through mark.
& & & their|
&
Aliernative differentiation in part (a)

x=2M3sinr + 2c081 = % = 2J3coss - 25t
: dy .
y=3Qcos’r -1 = ;:3(-4&3:::::)
2 2 d.v .
or y=3cos" t -3sin" 1 = Zt-émtml-blmr

or y=31-2sm’s) = %:3(-4«51:-")

®)

MI1: Candadate sets thewr numerator from part (a) or theur %e@dbo.

Note that thexr numerator must be a tng function. Ignore -:’—' equal to 0 at thas stage.

M1: Candidate substitutes a found value of 7, to attempt to find either one of x or y.
The first two method marks can be imphied by ONE correct set of coordinates for (x, y) or (y, x) mterchanged

A correct pomt comung from NO WORKING can be awarded MIM1

Al: At least TWO sets of coordinates.

Al: Atleast THREE sets of coordmates.

Al: ONLY FOUR correct sets of coordinates. If there are more than 4 sets of coordinates then award AO.
Note: Candidate can use the diagram'’s symmetry to wnte down some of their coordinates.

‘'z
Note: thnlesinf\%; =2  y=3c0s 0 =3 is acceptable for a pair of coordinates.

Also it 1s fine for candidates to display their coordinates on a table of values.
Note: The coordinates must be exact for the accuracy marks. le (3.46....-3) or (-3.46...-3) 15 AO.

Note: %-O:mt-o ONLY 1s fine for the furst M1, and potentially the following M1A1AOAD.

Note: %:o::m: =0 ONLY 1s fine for the first M1 and potentially the following M1A1AOAO.

Note: %:0:)&:":0& cost =0 has the potential to achieve all five marks.
Note: It 1s possable for a candadate to gan full marks in part (b) if they make sign errors i part (3).

s
.

b) An glternative method for finding t) OOT of (he Iwo maximum poin

Some candidates may use y = 3008 27 to write down that the y-coordinate of a maximum point 1s 3.

They will then deduce that 1 = 0 or & and proceed to find the x-coordinate of their maximum pomt. These
candidates will recerve no credit until they attempt to find one of the x-coordmates for the maximum point.

’ (gl N

MIMI1: Candidate states y = 3 and attempts to subststute 1 =0 or xm::lm{u&%).

MIMI1 can be implied by candidate stating either (2, 3) or (2, -3).
Note: these marks can only be awarded together for a candadate usmg this method.

Al: Forboth (2,3) or (-2,3).

AOA0. Candidate cannot achueve the final two marks by using this method. They can, however, achieve these
marks by subsequently solving thexr numerator equal to 0
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Question
Niniber Scheme Marks
(@) | At4, x=-1+8=7 & y=(-1)"=1 = 4(7.)) A(7.1) | B1
(1)
(b) x=1 -8, y=t,
& 3-g, Yo
dr dr
& u Their 2 divided by their £ | M1
Cdr 3-8 Correct £ | A1
At4, m(T)= 2(_31) o —2 =__2=3 Substinnesforttogivean_yofthc
=1-8% 3-8 =5 5 four underlined oe:
T: y—(their 1) =my (x—(their 7)) Finding an equation of a tangent with
orl-;(7)+c=:c-l--';--§ or finds ¢ and uses | dM1
v = (their gradient)x + "¢".
HenceT: y=3x-$
gives T: 2x-5y-9=0 AG 2x—-5y—-9=0 | A1 cso
(%)
© | 267 -8 -5 -9=0 Substltutwnofbothx-t’—:.&and M
y=tinto 1
26 -5 -16t-9=0
(t+1){(2r* -7t-9)=0} A realisation that
. (1+1)is a factor. | IM!
(t+D{(t +1)(2t -9) =0}
{t=—1(at4)} r=% atB t=% | Al
) Candidate uses their value of 7 to
x=(3) -8(3)=F-36=" = 55125 or awrt 55.1 find erther the x or y coordinate ddm?
."“‘(‘%)”341"20-25“3““20-3 One of either x or y correct. | Al
Both x and y correct. | Al
Hence B($. %) awrt (6)
[12]
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