Somhat Selpme Marks
5 N dy
4y° > 8y — Ml
) ) dr
: dv) ., : .o dy
e > | yv+x—|e¥ oreg e¥ = ye¥ +x—e”
(J dx} g ) dx Ml
dy dy] )
2+8y—=3| y+x—= |e” Al
) dx (J .
2=3><2><Q:>Q=i Ml
dx dx 27
)= 4 X ? =4x-27y-18=0 dMIA1
Y=717 72 D)
(6)
(6 marks)
Question Scheme Marks
7(2) E:C{Jrs!+6c,os!si1:|r Z—y:30051—25int B1B1
t
d—y=d—y><ﬂ= 3cost—251n‘t _ 3cos;r—2sm‘:z _3 MIAT*
dce dt dx cost+6costsint cossz+6cosasing
4)
(b) When t=7z,x=-3, y=-2 B1
y_“_2“=3(x_“_3ll) Ml
y=3x+7 Al
3)
(© y=3x+’}':>3sint+2tsost:3(Sint—3cos2 t)+7 or
Ml
y:3(x+3coszr)+2tzost:>3x+7:3x+9c052t+2005!
=9cos’t+2cost—7=0 * Al*
(2)
@ cost—g B1
yo3x 2,7 42 14 MIAL
9 9 3 9
3)
(12 marks)
N e Mok
8(a) x=2 Bl
§))]
(b) (25, 15) Bl
¢))
(©) l+i,
B T Ml
ar | _L
fl
1:2:>d—y=é :>_vfl.5=f§(x—2.5) dM1
dx 3 5
x5y =15* Al*
3




(d) [ crosses x-axisatx =95 Bl
%ﬂ'xl.sz(S—Z.S)(—%xj M1
, dx ([, 1
V=r|yd=r|y ' —dt=x (r—-) (1-7)(1; M1
dt t t
2 1 1 223, 1
EI(?'—2+—7J(1——,] dt=ﬁj(l‘+7—j—3)df= M1
i 3 P
£—§+L—3r Al
3 1
3
LA P, (§—§+l—6j—[1—3+1—3j M1
2 r X ] 3 2 24 3 3
VzEﬂ'JrEﬁ:Eﬂ' Cao Al
24 8 12
(1
Total 12
Question
Number Scheme Marks
4(a) | Aand Bare where 1’ —4r=0=>1(* -4)=0=>r=20r-2 M1
Substitutes 1=2,x=2x4-6x2=-4 Hence 4=(—4,0) Al
When ¢=-2,x=2x4-6x-2=20,(y=0)Hence B=(20,0) * B1*
3
dy /
dy ,""dt_3fz—4
(b) & " do C 4-6 MIA1
/dt
. dy 31°-4 . ( 4)
:—2 o —= t=|-— Ml
Sub ¢ into - A-6 = gradien 7
Uses their (—%)and (20,0) to produce eqn of tangent = 7y+4x—-80=0%* | M1 Al*
E)
(c) Substitutes x =2¢*—6¢,y =t —4t,into 7y +4x—80=0
=7(¢* —4t)+4(2¢* - 61)-80=0 M1
= 7t +8t* =52t -80=0 Al
= (1+2)*(7t-20)=0
AL v
40
II—E Al
C))
(12 marks)




Question Scheme Marks
Number
. t 3x
1 Attempts to get ¢ in terms of x or y. E.g. x’ﬁ:'t_ﬁ Ml
Forms a Cartesian equation and makes progress to making y the subject
E.g. y—l+2=>y—x3—1+2 dM1
Tx—1
3)
(3 marks)
‘Question Scheme Marks
9(a) dx dy 2 T
— =secttant and — = /3 -
0 sect tan o J_sec :+3 B1
3sec’| 142
R \/_sec [r+3j M1
Am—*—=—7dm—= 0e Al
de¥)dt dt secttant
3
2 27
\ﬁsec:'—
R . B M1
3 sec—tan —
3 3
Tangent is y+3=2(x—2):> y=2x-17 cso MI1A1
4)
(c) tant + tan
y=B—— M1
litaﬂftaﬂg
, 2
x2=seczt=l+tanzt:>tant=«/x2—l3y=ﬁﬂ o
1- Jg\fxz—l Al
\}x —1+J_ 1+\/_\/x =
1 NN 1+J_Jx =
\/x —1+\/_(x —l) 3+3\/x - /x I
M1
1-(3x-3) 4-3x°
3x° +4\/3x2 53
_ : Al
4-3x
(5




Question

Number Scheme Marks
6(a) Qz()cos!x l_ =kCF)S! MI
—8sint sinf
dr_ 3 (7). B dMIAL
dx 4 3 4
3)
Mark (a) and (b) together
b
(b) (6.3v3-3) BIBI
B4 BIft
4 3
4
3}—3J3_+3=—3(x—6)
or M1
4 4
y=—x+c:>—3J3_+3=—x6+c:>c= —3—5J§
A A (-3-5%3)
When y=0 —3J§+3=i(x—6):>x=___ dM1
NE)
{13+3J3_70] Al
4
(6)
(h)
(©) x=8cost+2 :cos!z% y=6sin!—3:>sin!=% MI1
(x=2° +3) _, Al
64 36
2)
(11 marks)
Question .

Number Scheme Marks
6(2) taScos!x _ =kCF)S! M1
dx —8sint sint
dv_ 3 (7). B dMIALI

dx 4 3 4
3)

Mark (a) and (b) together.




(b) (6.3v3-3) BIBI
—J3_—>i Blft
4 B
4
—3\3+3=—(x-6
Yy J3-( )
or MI
4 4
=—x+c:>—3J3_+3=—x6+c:>c= —3—SJ§
=B 5 ( )
4
When y=0 —3J§+3=— xX—6)=>x=.. dM1
Yy '\/5( )
{13+3\/3_70} A
4
(6)
(h)
(© x=8cost+2 3005!=% y=6sin!—3:sin1=% Ml
(x=2) (+3)° _, Al
64 36
2)
(11 marks)
Question .
Number Scheme Marks
5(a) g: 2(1—!)—(—12(3+2!): 5 _ and Q:_zt
dr (1-1) (I-1)y dt
Atr=2= 2D ><(—2(2))=—i MY
dx 5 5
(=7,-3) Bl
y+3=i(x+7) M1
4
Al
Sx=4y+23=0
)
(b) x_3+2r_>{_x—3
T 1-t T x+2 M1
:l_{x—3}':(x+2)‘—()i—3)‘ _ lox—{ IMIAT
xX+2 (x+2) (x+2)°
X#-2 Bl
“4)
(9 marks)

20 e <




%‘:ﬁ:’ltligf Scheme Marks
6 (a)(i) AreaRZI yadt=.[ 4sint x —4sin 2¢ dt M1 Al
=—I 32sin2tcostdt dMm1
x:(}:n:% and y=0=1=0= Area =—j§32sinzrc0srd1=‘[u4323inzrcostd: * | Al*
4)
(i) | Area= [%sins z]: =%x¥—¥ M1 Al
(2
) 2
(b) Attempts to use cos 2t =1-2sin tﬁ%=]—2[£] MI1A1
y=-8-4x Al
3
(c) Rangeis 0<f <4 B1
(1
(10 marks)
Question Scheme Marks
Number
3(a) x:t+15 [:15—4x M
t+4 x—1
e SRt o e
t+2 15 4x+2 Ml
x—1
_ 5(x-1) |
Y 15—4x+2(x—1) M
5x-5 15
X)= l<x, — AlBI
&) =10, 4
(5)
5
(b) 0<g®). o MIA1
(2)
(7 marks)




Question

Scheme Marks
Number
AandBarewherey=0s0
8(a) ' —9%=0=1(t"-9)=0=>¢r=3 (0Oand-3) Mi
Substitutes r=3 inx=3*4+2x3=15B(15,0) Al*
Bl
A=(3,0)
(3)
8(a) T A (L
ALT Usesanswerx=15: ? +2r=15=¢r=3 (-5) M1
Substitutes r =3 in y=I3—9r=27—27=0 v B(15,0) AT*
Bl
A=(3.0)
(3)
d
(5) & %;_3:2—9
dx dx/  2t+2
7
: : dv 37-9 dy_9
Substitutes r=3into & = g_Z
ubstitutes 3|n0dx 5 " i a M1 Al
.. 9 .
) th — with ( t d t t t
ses their 4wu (15.0) to produce tangent equation dMI AT
9x—-4y—-135=0
(4)
(c) Substitutes x=+2¢, y=¢*—9¢ intotheir 9x—4y-135=0
=9(> +21)-4(> -91)-135=0 M1
=41 -9 =54t +135=0
—= (2 =6+9)(41+15)=0 dM1
15
f=—? Al
105 1215
Coordinat fX _—
oordinates o are( T; e ) dMI1Al
(5)

(12 marks)




Question
Number Scheme Marks
10(a) g=6t 0.e. Bl
dt
Area=[.[sintsin2tx6t dr =]J.sinrx2sintcosfx6tdt Ml
2
=12.[ tsin” tcost dt Al
0
3)
(b) x 5
2 2
=(12)[Isin3z} —a2)| 7 Lsindrar M1
3 » 0 3
T
=(12)[£sin3x}2 —(EJJ‘ sint(l—c:os2 t)dt Ml
3 0 3 0
| 4 LT
=|4¢sin’ t+4cost——cos’ ¢ Al
3 o
4
—or-|a-2
[ 3] M
8
:2 —_—
T 3 Al
(&)
Total 8
Question
Number Scheme Marks
6(a) 4y* +3x=6ye ™"
4y2+3x—>8y%+3 Bl
6ye ™ = —12ye™* +6e'2”d—y MI Al
dx
=2x
8y Y 3o —12pet ppen Yo W 120 743 M1 Al
dx dx dr 6> -8y
(5)
b
®) Sets x =0 in 4y2+3x=6ye'2”:,-y=%oc Bl
-2x
Substitutes [O,EJ in their & = 12“”?—” = {i] M1
2 dx 6e ™" -8y \-2
7 2 3
m. =—]a" M =ty 0 dM1
£ 2 @7 2
2 3 6 3
=Zx+> oeeg y=—x+= Al
IRy SR I
“4)
(9 marks)




Question Scheme Marks
Number
5 5 dy
4y > 8y —= M1
) ) &
e? > | yv+xZ e oreg ¥ — fc""+xgc'“ M1
- ) e 2. ) I
2+8yl— {y+xi]c“ Al
9 dy dy 4
2=3x_x-2L =2 =" M1
dxe  dx 27
’—i x—E =4x-27y-18=0 dMIA1
=772 D}
(6)
(6 marks)
Question :
Number Scheme Marks
5(a) dx  2(1-0-(-D3+2H) 5 %__21
di (1-1)° (1-1y dr
dy (=17
At1=2> —}=ux(—2(2))=__ MIAI
dx 5 5
(=7,-3) Bl
y+3=3(x+7) Mi
4
Al
Sx=4y+23=0
()
(b) x—3+2tat—x_3
T 1-t 0 x+2 Ml
y:l_{x—3}':(x+2)‘—()i—3)‘ _ le—{ dMIA1
x+2 (x+2) (x+2)°
xX#-2 Bl
4)
(9 marks)

h




Question

5(a)

(b)

Scheme

de 1

G50 a2

Marks

M1

(x=3) (r=0) 3 " "
dx t -2
A= —(dt)= dt
Lu}ydz( ) I[,=§]J9+4sx i &)

M1

_—2.[(0)#(&) ore.g. —2.[(0) 4 (dt)
(2)V81-16r" ()y(O-41)(9+41)

Depends on both previous M marks.

ddM1

2.[% L
o \81-167

d—u=—32t or du =-32tdt oe

dt

or
1 1

u=81-16¢ = =L (81-u) ==L (81-u) = I =L (g1-u):

6 4 du 8

alo

O(81-u) du

1
£
A=2| ———tdt=2
-[] \81-16¢7 -[(81) 16\/; -32
or

3
() !
Ig S— o) Ls1-u)7a
Ad=2 —— =2 M2 Z(81-u)2du
o V81-167 Ju 8
(81)

© 1
—k‘[ 8lu 2 —u?du
(

=_ﬁ[o—(mz~/ﬁ—%\/ﬁ3ﬁ=...

Depends on all previous M marks.
243
64

Al

@

B1

M1

Alft

M1

ddM1

Al

(6)
(10 marks)




Question

Number Scheme Notes Marks
9(a) 2 2 dx
V= dx = —dé
”,[ FEET)Y e Applies ¥ = 7 | y* ¥ 46 with
dé Ml
= x.[ (3sin 6 —sin20)’ (~5sin0)do or without the 7
s Applies sin28 = 2sin fcos & Ml
=7z | (3sin@-2sinOfcosH) (-5sinH)do : :
Fully correct integral in terms of Al
sin@ and cos# only (7 not needed)
= frJ.sinz 0(3-2cos @)’ (—5sin@)do
V= —Sn'.[ sin’ (3 —2cos 6‘)2 dé Completes correctly with correct
limits and no incorrect statements Al*
v 2 previously. The factor of 7 must
V==5z| sin’0(3-2cos0) do be present throughout.
e an' sin’ @(3-2cos8)’ do*
0
@
(b :
) u=cosd=V=>5r 31n3t9(3 —21«:)2 ind Applies the substitution correctly | M1
0=0=u=1, O=r=>u=-1 @ttc_:mptstochange@limitstou M1
limits
_ .2 A 2 _ 4,2 _ 2
V= Szr.[sm 0(3-2u) du= Sfr.[(l u)(3-2u) du Al
Correct integral in terms of # only
(1-u*)(3-2u) =(1-4")(9-12u+4u*) | Attempt to expand M1
=9—12u—5u* +12u° — 4u* Correct expansion Al
1
V= SEI (9—12u—5u* +12u* —4u* ) du
-1
3 57! Ml
=5r 5331,¢—6r.12—5i+31,¢"—4i =,
3 5 1,
Integrates and applies their u limits
= %ﬁ Cao Al
(7

Total 11




tion
SIEEE Scheme Marks
Number
3(a) x:t+15:>t:15—4x M
t+4 x—1
Y= =Y 1 a1
1+2 15 4x+2 M1
x—1
_ 5(x-1)
‘ 15—4x+2(x—1) dMI
5x-5 15
X)= <x, —
¥ =3 ; AIB
(5)
5
(b) 0<g(x),, 5 MI1AI]
(2)
(7 marks)
Question Scheme Marks
Number
dy / X
dy /dr 16sec” ttant
5 = = = M1 Al
(a) & dxdt > eec 7 8tanf
At x=3,tan t = -1= Gradient=-8 dM1 Al
4
2 2 (x_s)z Yy
() Attempts to use 1+tan” f =sec” t = 1+ 7 TCR M1 Al
y=2(x-5)"+8 Al
3)
(c) 8, f, 32 Ml Al
2)
(9 marks)




Question

Number Scheme Marks
4(a) k=2or x>2 B1
t= o y=iT M1 Al
S x-2 e 3+.5
2 _x-2-2 3\/11 1
1 - on
344 3(x=2)+1 EPEN)
_x—4 Al
Y35
&)
(b) 2<g<— M1 Al
2
(7
marks)
%‘:‘:;tég? Scheme Marks
9(a) tan6=\/§:>k=%(or 60°) (Allow x=~/§:>9=%(or 60°)) Bl
V= (x)jyzdx = (:r)J‘(Z sin 26?)2 sec’0dé oe MIAL
. , 1
4(z) | sin’ 20sec’ @ dO=4(rx .[4s1n2 0 cos* D x do dM1
( )I () cos D
=16(z) I sin® 6 d@ oe e.g. 16(7) I (1-cos’6)do Al
sin29=#=ﬂ6(?z)]‘sin29 d8=16(x)jw do dM1
3
Volume = 87 (1-cos26)do Al Cso
0
(7
(b) 26
J.(l—cos29)d9—>9—sm BI
3 _ * 8,
Volume = I 87(1-cos20)do =[87r9—47rsm29]03 =§7r —237 MI Al
[i]
3

(10 marks)




Question
Niskelben: Scheme Marks
2(a) -1 x+1 _ 6 _6-y
B A o T T T oy Ml
6-y_]
) 6 o 6 By _ 2y
E.g. y—2t+}:>__\——x+1 or t= 2y =X 6=y Al
2x +1 2x 2 +1
1-2x b
6(1—2x)
Eg y:—:}y: :a_x+b
x+1 2><(x+l)+l(l—2x) dM1
e +1
1-2x
6(1-2x
E.g y=¥,y=2(l—2x) oe  solinear * Al*
4)
(b) y:2(1—2x) and y=x+12= 2(1—2x)=x+123x=... M1
x=-2 Alcao
2)
Question Scheme Marks
9(3) dx dy 2 T
— =secftant and — = /3 sec — B1
dr dr J_ Hs
\Esec: - M1
dy |dy dx 3
Y e M WY SRF ) Al
dx dr dr secttant
3)




(b) =§:>x=2,y=—3 B1
r d \/’?:sec::z—jr
r=§:>—=—3=...(=2) M1
& secZtan®
3 3
Tangent is y+3=2(x—2):>y=2x—7 cso MI1A1
4)
(c) tant + tan =
y=fi——3 M1
litanrtang
[ B
x* =sec’t =1+tan” 1 = tant = \/x” -1 3y=\/§w e
1- By -1 Al
\fx —1+J_ l+\/_\fx -
1 By -1 1+J_Jx Ly
\/x —1+J_(x —l) 3+3\/x - ,x Wi 2
M1
i (3x —3) 4-3x*
3x° +4-\/3x2 -3
_ . Al
4-3x
(%)
Question
e Scheme Marks
2(a) -1 x+1 6 _6-y
s R vy 2 =4 e T B i
6__)1_1
6 6 6—y 2y
Eg Y=o = ar = A=
A TS I Y 2y N Al
2 +1 2
1-2x
(1—2x)
Eg y: :}y: :a_x+b
x+1 2 (x+1)+1(1 2x) dm1
D +1
1-2x
6(1-2x
E.g. y=—('3—),y=2(1—2x) oe  solinear * Al*
4
(b) =2(1—2x) and y=x+12= 2(1—2x)=x+12:>x=... M1
x=-2 Alcao

(2)




Question
Number Scheme Notes Marks
2(a) x
—=t1 Cao Bl
Yy
(€))
(b) 3 3 4
] [ y] Uses the y coordinate to obtain y in
X= terms of x and y or uses the x coordinate | M1
]_,_1 z[x)_” to obtain x in terms of y and x
Y
=207y =8
Xy +y D).
. Uses correct algebra to eliminate the M1
0 fractions
X 3 4 4
= 2 1y =>x(2xy +y )=x
x'=2xy’ =yt =0%* Cso Al*
3)
Total 4
uestion
@ Scheme Marks
Number
3(a) 1415 15-4x "
t+4 x—1
S S Ank vy P
t+2 15-4x ) Mi
x—1
__ 5(x=1)
Y 15-4x+2(x-1) dM
S5x-35 15
X)= l<x, —
g0 = ; AIB1
(5)
S
(b) 0<g().. 7 MIAT
(2)

(7 marks)




Question Scheme Marks
3@ x =3+2sint yzL Tt
7+cos2t 2 2
6
— — M1
Y 1-2sin’t
sint = _3:>y 6
= —_— =0
8—2(x_3) M1A1
2
N 12 12 12 ®
= — = %*
YT l6—(x-3)  (4-x+3)(d+x-3) (7-x)(1+x) Ml
[t:_g:le,tzgz:‘x:.SSO) P=landq=5 Bl
(6)
(a) 6
Way 2 Y T 1—2sin’t )
12, _ 2 MI1A1
d 16—4sin’t  (4+2sint)(4-2sint)
= 12 = 12 * MI1A1*
(4+x-3)(4=(x=3)) (7-x)(1+x)
[tz—gz;»x:l,r:%::»x:Sso) p=landg=5 Bl
(a) B 12 Y 12 M1
Way 3 YT (7-x)(1+x)  (4—2sint)(4+2sint)
=L_2 M1A1
16 —4sin” ¢t
) 12
16_4(1—00521?) M1
2
— 12 = 12 = 6 :y* Al*
16—2+2cos2t 14+2cos2t 7T+cos2t
[t:—%:le,tzgza-x:SSO) p=landg=5 Bl




(a) 6 ... 6
Way 4 y=—"—=2c082t=—-T7=>1-2sin"t=—-7 M1
y 7 +cos 2t y y
2
sint=x—_3zé—?=l—2{g] MIA1
2 y 2
12 2 12 12
=>—=-x’+b6x+T=>y= = 2 MIA1*
y Y ex+T (7-x)(1+x)
[t=—§:>x=l,t:§:>x=550) p=landg=>5 B1
(b) 12 A B - A(x+1)+B(T-x)= A=...B=.. M1
(7T-x)(1+x) 7-x l+x
3 3
So(y= - oe
(v )2(x+1) 2(x—17) AlAl
3)
(9 marks)
Question )
Nudiber Scheme Marks
8 (a) i 1
At t=— P=| =
G & 7 (2,2 B1
dy
dy /dt 2sec’ t T
2\ - =4 =22 M1 Al
dx dy 2sintcost W 4
dt
Equation of [: dM1 Al1*
1 1 CSO
y—2=-z X-3 =>8y—-16=-2x+1=8y+2x=17%
3
dx }
(b) Iyadrzj 2tant x2sintcost dt M1
:I 4sin’t dt Al
:J. 2-2cos2tdt = 2t —sin2¢ dM1 Al
. ¢ TR Looo Pb g M1 Al
TotdlarcaofS—[2t 51n21]0+2x8x2~2 1+8-—2+7
(6)
(11 marks)




Question

Scheme Marks
Number
3(a) x:t+15:”:15—4x M
t+4 x—1
y:t+—2:>y:15—4x+2 M1
x—1
_ 5(x-1
y715—4x+2(x—1) dMi
5x-5 15
(5)
5
(b) 0<g(x), 5 MIAT
(2)

(7 marks)




Question

Scheme Marks
Number
AandBarewherey=0s0
8(a) ' —9%=0=1(t"-9)=0=>¢r=3 (0Oand-3) Mi
Substitutes r=3 inx=3*4+2x3=15B(15,0) Al*
Bl
A=(3,0)
(3)
8(a) T A (L
ALT Usesanswerx=15: ? +2r=15=¢r=3 (-5) M1
Substitutes r =3 in y=I3—9r=27—27=0 v B(15,0) AT*
Bl
A=(3.0)
(3)
d
(5) & %;_3:2—9
dx dx/  2t+2
7
: : dv 37-9 dy_9
Substitutes r=3into & = g_Z
ubstitutes 3|n0dx 5 " i a M1 Al
.. 9 .
) th — with ( t d t t t
ses their 4wu (15.0) to produce tangent equation dMI AT
9x—-4y—-135=0
(4)
(c) Substitutes x=+2¢, y=¢*—9¢ intotheir 9x—4y-135=0
=9(> +21)-4(> -91)-135=0 M1
=41 -9 =54t +135=0
—= (2 =6+9)(41+15)=0 dM1
15
f=—? Al
105 1215
Coordinat fX _—
oordinates o are( T; e ) dMI1Al
(5)

(12 marks)




N Gheme —
8(a) 3r Bl
(1)
(b) dy  —2sint
dx 6-6cos2t i A
B —2sint _ —2sint ——lcoqect .
6-6(1-2sin*r) 12sin*t 6 igai
4)
(c) AT
P= {?—3, \/iJ Bl
2 3
E.g. )-’—\/_=—% O—(TE—3] =>y=..
- Ml
\/7 3r
ﬁ-—?(7—3}+£ —=>C=...
Hﬁ 2
T+T 0. Al
(3)
@) Attempts y £=4coszr(6—6cos 21‘) M1 Al
T odt
=(2(:os2t+2)(6—6|:0321)=6(2—20052 21}=6[2—(1+cos4t)} dM1
Volume = J.JTyZ %dr =J-6;’z'(lfcos4r)dt Al
0 0
(i) e
{6 _6;rsm4t} ’=3ﬂz ML, Al
0
(6)
(14 marks)
Question )
Number Scheme Marks
8(a) x=2 Bl
0]
(b) (25,15) Bl
¢))
(c) 1
ﬂ,1+72 i
g 4 _1
tl
. N N -1.5===(x-25) dM1
X
3x+5y=15% Al*
3)




(d) [ crosses x-axisatx =95 Bl
%ﬂ'xl.sz(S—Z.S)(—%xj M1
, dx IvE §
V=r|yd=x|y ' —dt=rx||t--||[1-= |dt M1
dt t i
" 1 | /)%
JIJ‘(T'—2+—,J(1——,]dt=ﬁj(l‘+7—j—3)df=... M1
(i k' R
¥ 3
=T -3
[3 r+3r3 } e
3 2
r——§+L}—3t =7 (§—§+L—6]—[1—3+1—3J M1
3 ¢ 3f 1 3 2 24 3 3
VzEﬂ'JrEﬁ:Eﬂ' Cao Al
24 8 12
)
Total 12
Question )
Number Scheme Marks
8(a) i 1
At t=— P=| =
t it 7 [2,2 B1
%
dy  /dr 2sec’t V4
dx dV 2sintcost iy 4
dr
Equation of [: dM1 Al1*
1 1 CSO
y—2=-z xgz =>8y—-16=-2x+1=8y+2x=17%
(&)
dx 3
(b) ‘[_\:adrzj. 2tantx2sinzcost dt M1
:I 4sin’t dt Al
:J. 2—2cos2tdt = 2t —sin 2t dM1 Al
I < Y _z _Z M1 Al
Total area of § = [217511121]0 +2x8x2~ 271+8- 2+7
(6)
(11 marks)




5(a) y= 2 =1=2=3%-t*>t=.. M1
t(3—1)
(t2—3t+2=(t—1)(t—2)=0:>)a=l,b=2 i
(2)
(b) =2 2 2
Area under curve = ydx= ygdr= g x (2t +2)dt L
5 | dr , B0 Al
t=l=%=3 r=2=%x=8 B1
)
So area of R = 1x(8—3)— x (2t +2)dt M1
lt(3—t)
’ 1
=5-4f 2 _a Al
lt(3—t)
(5)
(©() el A,
t(3—t) t 3—-t S
=t+1=A3-1t)+Bt
1 4 M1

Eg. t=0:>1=3A:>A=§;t=3:>4=3B:>B=§

t+1 1 4

— =
t(3—t) 3t 3(3-1) it
o 1 1 4 1 4
i —+———dr=_Inr—In(3-1) M1
t3—1) 3t 3G3-t) V78 3
2
Area=5-4 llnt—iln(3—t) s 4| Lin2-Thi¥ernle S12
3 3 , 3 3 3 3
dM1
=5-4(11n2+31n2J
3 3
¥5 2015 Al
3
(6)

(13 marks)
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5 | dr , B0 Al
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)
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’ 1
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(©() el A,
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1 4 M1
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t+1 1 4

— =
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t3—1) 3t 3G3-t) V78 3
2
Area=5-4 llnt—iln(3—t) s 4| Lin2-Thi¥ernle S12
3 3 , 3 3 3 3
dM1
=5-4(11n2+31n2J
3 3
¥5 2015 Al
3
(6)

(13 marks)




Question Scheme Marks
Number
6 (@) For correct parameter ¢ = % or x coordinate at P x =4 Bl
o Y4 —asinae
ly  dt sin
e Vi M1 Al
dx dx/  3sec’t
/dt
Equation of tangent y—O:—g(x_4)=>y:_gx+§ dM1 Al
3 373
%)
) | k=1-3 Bl
0)]
(c) _]'n fn 2 M] Al
(2)
(8 marks)
%l:li[liz: Scheme Marks
8(a) 3 Bl
(1)
(b) dy  —2sinr
dx  6-—6cos2t MI Al
_ —2sint _ —2sint —lcoc;ecr .
6-6(1-2sin’r) 12sin*t 6 S
(4)
(c) 37
- {7—3, J2 Bl
Eg y-.2= J_ (2 3] > y=..
or Ml
\/5 3z
\/-2‘.——?(7—3]4'620—...
12 ﬁ
T+T 0.6 Al
(3)




(d)(i)

Attempts }‘2£=4coszf(6—écos2f) M1 Al
dr
=(2(:os2t+2)(6—6c0521)=6(2—200$221J=6(2—(1+cos4t)J dM1
Volume:j. Ty idt—jGﬂT(lCoc‘.-/-lr)dt Al
dr :
0 0
(ii) X
{6,”_6“4‘“4’] =3 M1, Al
4
0
(6)
(14 marks)
Question
Number Scheme Marks
10(a) & _6r oe. BI
dr
Area:(J.sinrsin21x6tdt =Jj‘sin1x25intcosrx6tdr Ml
2
=12J. tsin’zcoszdz Al
0
3)
(®) <
=(12)[—%m t} —(12)-.. gemjtdt Ml
0
=(12)[£sin3t}2—(£} hsint(l—coszr)dr M1
3 0 3 0
.3 4 3 3
=[4rsm t+4cost—§cos t} Al
0
4
=2r—|4-=
g [ 3] M
8
:2 _—
m 3 Al
)
Total 8
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