%l‘ztt‘)‘;: Scheme Marks
8(a) 3 Bl
(1)
(b) ﬂ _ —2sint
dx 6—6co0s2t e
B —2sint _ —2sint —lcoqect .
6-6(1-2sin’r) 12sin’r 6 e
4)
(c) 3
LB {?—3, \/iJ Bl
2 3
E.g. )-’—\/_=—% O—(TE—3] =>y=..
- Ml
2
ﬁ=—%(%—3}+c:>c:...
Hﬁ 2
T+T 0.6 Al
(3)
@) Attempts y2 % =4cos’ r(6—6cos 21‘) MI1 Al
= (2cos2t + 2)(6—6cos2t) = 6(2—2cos2 21} = 6(2—(1 +cos4t)J dM1
Volume = J.JTyZ %dr =J-6;’z'(lfcos4r)dt Al
0 0
Gi) :
{67”_67rsm4t} ’=3ﬂz ML, Al
4
0
(6)
(14 marks)
Question Scheme Marks
Number
6(a) Q: 6cost x 1, :kCF)S1E M1
—8sin¢ sinf
dy_ 3. (7). B dMI1AL
dx 4 3 4
3)
Mark (a) and (b) together.




(b)

(6.3v3-3) BIBI
\/3_—>i Blft

4 B

4
—3B3+3=—(x-6
Y ﬁ( 5)
or MI
4 4
f=—x+c:>—3\/3_+3=—><6+c:>c= —3—SJ§
=B NG ( )

4

When y=0 —3\54—3:— x—-6)=>x=.. dM1
y J3—( ’)
{15+3J3_70} A
4
(6)
(h)
(© x=8cost+2 Dcos!=% y=6sin!—3:sin1=M M1
(x=2) (+3)° _, Al
64 36

2)

(11 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 e
Niisteilie Scheme Marks
2(a) t—1 x+1 6 _6-y
B A e T 5y Ml
67_}_]
E = ] 8 2y
BT YT Ty T 6y Al
2x +1 i T
1-2x b
E.g \——6 =>y= 6(1_2){) =ax+b
[_r+l} : 2><(x+1)+1(1—2.r) dM1
e 1
1-2x
6(1-2x
E.g y= ( 3 ),y=2(l—2x) oe  solinear * Al*
4)
(b) =2(l—2x) and y=x+12= 2(1—2x)=x+123x=... M1
x==2 Alcao
2)
Question Scheme Marks
Number
10
(a) & _ /@ BI
dr
Area=(J.sintsin2tx6t dr =]J‘sim‘x2sintcostx6tdt Ml
2
=12J. tsin’ rcoszdr Al
0
3)
(b) %
=(12)[—sm r} —(12)-[ —sin’ rdz M1
0
2
=(12)[1Sin31} —(EJ smt(l—cos t)dt Ml
3 ] 3 0
=[4tsm t+4cost——cos t} Al
3 0
4
=27—|4-=
x [ 3] M
8
B P
4 3 Al
(&)
Total 8
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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 Notes Marks
Number
9(a) 2 2 dx
V= dx = —dé
”,[ 7 ”,[ ) Applies ¥ = 7 | y* ¥ 46 with
do Ml
= ;rJ' (3sin@—sin26)’ (~5sin0)de 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)
= z‘[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=cosfd=V-= S:r.[sm3t9(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= Srr.[(l u)(3-2u) du Al
Correct integral in terms of u 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! M1
=5 5331,¢—6r.12—5i+31,¢"—4i =
3 5 1,
Integrates and applies their u limits
= %ﬁ Cao Al
(7
Total 11
Question Scheme Marks
9(3) dx dy 2 T
— =secttant and — =3 =
& sect tan = J_sec f+ . B1
.‘/?_; sec’| 1+ 2 M1
dy |dy dx 3
S b M R .. S Al
de Jdr dt secttant
3




(b) t=§:>x=2,y=—3 Bl
2r
Jgsecz—
r=£3d—=—3=...(=2) M1
3 dx secﬁtanﬂ
3 I
Tangent is y+3=2(x—2):> y=2x-7 cso MI1A1l
4)
(c) tant + tan =
y=ffi——3 M1
litaﬂftﬂﬂg
2
2 =sec’t=1+tan’t = tant = /x> —1 :>y=\/§—“xl+‘/§ e
b J32 -1 Al
\}x —1+J_ 1+J_Jx —
1 Brfr-1 1+J_Jx L1
,fx —1+J_(x —1) JB+3P -1 ‘/ﬁJr 2
M1
(3x _3) 4-3x°
3x° +4-\/3x2 -3
_ ' Al
4-3x
(5)
Quﬁéi:io‘n 7 78qhgme Marks
5(a) y= Z =1=2=3%-t">t=.. M1
t(3-1)
(t2—3t+2=(t—l)(t—2)=0:>)a=1,b=2 Al
(2)
(b) y g g 2 2
Area under curve = ydx= yﬁdtz = x (2t +2)dt o
5 | dr 13- Al
== x=3, =2=%x=8 B1
")
So area of R = 1x(8—3)— x (2t +2)dt M1
t(3-1)
Al

E))




: t+1 A B
(o)(i) = A e M1
t(3—t) t 3—t
=t+1=A(3-t)+Bt
1 4 M1
E.g_t=0:>1:3A:A:§;t=3:>4:3B:>B:§
t+1 _i+ 4 Al
t3—t) 3t 3(3-1)
(ii)
el e i+de=11m—f1n(3—:) M1
t(3-1) 3t 3(3-1) 3 3
1. 4 3 1 4 1. 4
Area=5-4 —lnt——ln(B—t) =5-4|-In2-=Inl—-—Inl+—=In2
3 3 ] 3 3 3 3
dM1
=5-4 lln2+iln2
3 3
20
=5—-—In2 Al
3
(6)
(13 marks)
Question Scheme Marks
7(@) %:cost+6mstsinr %sScost—2sint B1B1
d_y=d_yxﬁ= SCost—Zsm't _ 3cos;r—251njrz _3 x MIAT*
dx dt dx cost+6costsint cosmz+6cosasing
4)
(b) When t=7, x=-3, y=-2 B1
y_||_2n=3(x_n_3n) Ml
y=3x+7 Al
3)
© y=3)c+’}':3sint-l-2t:os.t=3(si:nt—3cos.2 t)+7 or
Ml
y=3(x+3coszt)+2c:ost:3x+7=3x+900§2t+2005r
=>9cos’ t+2cost—7=0 * Al*
(2)
(@ cost=— B1
pox V325, T 42 14 MIAL
9 9 3 9
3)
(12 marks)




%1:;;%2:1 Scheme Marks
6(a) 4y* +3x=6ye™"
4y2+3x—)8y%+3 Bl
6ye ™ ——12ye™* +6e'2"d—y Ml Al
dx
=2x
sy P 13=—t2petppen Yo B 1206 743 M1 Al
dx dcx 6e"" -8y
(5)
b
®) Sets x=0 in 4y2+3x=6ye'2":>y=%oe Bl
-2x
Substitutes [0, EJ in their d_y = 12}_?—-'-3 = (iJ M1
2 dx 6e" -8y \-2
7 2 3
m =_1+H_|l: =|l_l|x+"_" dMl
2 2 777 2
2 3 6 3
=Zx+=oeeg y=—x+= Al
IRy ORI
“4)
(9 marks)
%‘:}i%g? Scheme Marks
5 2 dy
4y° > 8y — Ml
y ydx
e” —>(y+xd—y]e”: oreg. e” —>ye”’+xd—ye”’ Ml
dx dx
dy ( dy} ..
2+8y—=3| y+x e” Al
T ™
9 dv dy 4
2=3x—x —= M1
dx dx 27
—i x—g =4x-27y-18=0 dMI1AL
=" 72 4
(6)
(6 marks)




Question )
NutBes Scheme Marks
8@ x - [d
At I:Z P:{E,Z] Bl
dy
dy /dt 2sec’ t T
dx d.y 2sintcost i 4
dt
Equation of I: dM1 Al1*
1 1 CSO
y—2=—z X—7 =>8y-16=-2x+1=>8y+2x=17*
)
dx .
(b) JAyadr=J. 2tantx2sintcost dt M1
= I 4sin’ t dt Al
:I 2—2cos2tdt = 2t —sin2¢ dM1 Al
nela e, Moo conume A pocsr B o Sl /BB M1 Al
Total area of § = | 21 sm211] +5xBx2=2-1+8=2+7
(6)
(11 marks)
Question Scheme Marks
Number
. t 3x
1 Attempts to get ¢ in terms of x or y. E.g. x=mz>t=ﬁ Ml
Forms a Cartesian equation and makes progress to making y the subject
1 x-1 dM1
g y=-+2 =—+2
Eg y=1+2=y=—
=y= 7;;1 Al
3)
(3 marks)
Question
Number Scheme Marks
8(a) x=2 B1
(1
(b) (2.5945) Bl
@
(c) 1
1 —
v _Tp Ml
dx l—i
tl
=12 . :>__v—l.5=—§(x—2.5) dM1
dx 5
3x+5y=15*%* Al*
3)




(d) [ crosses x-axisatx =95 Bl
%rxl.52(5—2.5)(—€7rj M1
: , dx 5
V:frJ.y'dx:JrJ.y‘—dI:ﬂJ.(t--) (1-—;] dt M1
dt t i
" 1 1 /)%
ﬁj[f‘—Z+—,j[]——,]dr:ﬁj[t'+—1——4—3)dr=... M1
i ' I K
¥ 3
|:§——+F—3f} Al
3 2
HL—§+L1—3I =7 (§—§+L—6]—[l—3+l—3j M1
3 ¢ 3r 1 3 2 24 3 3
V:EEJrEfIZZ—gJT Cao Al
24 8 12
)
Total 12
Question i
Aehiber Scheme Marks
8(a) =2 Bl
0]
(b) (25:15) Bl
03]
(c) 1
Q_l+r7 3
xS, 1
fl
f=2:>9=§ = y-15=->(x-2.5) dM1
dx
3x+5y=15% Al*
3
(d) | crosses x-axisatx =5 Bl
;ﬁxl.Sz(S—Z_S)(=185;TJ M1
, dx Y 1
V:frJ.yzdx:JrJ.y“—dI:ﬂJ.(r——) (1-71 dr Ml
dt t i
JrJA[fE—2+i,J(]—L,Jdr:ﬁj[13+i—%—3)dr=... M1
L 4 A
T £—§+L—3r Al
3 ¢t 3°
3 2
LR VUL V) [8—3+1—6J—[1—3+1—3J M1
3 G : 3 2 24 3 3
VZEE Eﬂzz—gz Cao Al
24 8 12
)]

Total 12




Qnégtion Scheme Marks
Number
4(a) k=2or x>2 Bl
PP SN M1 Al
“x—2 773 +-L
5 _x=2-2 . All
3+ . 3(x-2)+1 (M1 on
EPEN)
_x—4 Al
r= 3x-5
)
b
£ —2<g<~ M1 Al
2
7
marks)
Question Scheme Marks
Number
dy /
dy /4t 16sec’ ttant
5@ | -—=7—= =8tant MI Al
dx d{/at 2sec’ t
At x =3,tan t =—1= Gradient = -8 dM1 Al
@)
(x=5)
() Attempts to use 1+tan’t =sec’t = 1+ ) =§ MI Al
y=2(x-5)"+8 Al
3)
(c) 8, f, 32 M1 Al
(2)
(9 marks)
Question Scheme Marks
Number
6 () For correct parameter ¢ = % or x coordinate at P x =4 Bl
o Y _asinos
ly  dy sin
=2 Al M1 Al
dx dx/  3sec’t
/dt
Equation of tangent },_0=_Z(x_4):,y=_2x+§ dMI Al
3 3 3
C))
®) |k=1-3 Bl
o))
(c) _]‘l'! fn 2 Ml Al
(2)
(8 marks)




Question

Nufaber Scheme Marks
8(a) 3 Bl
(1)
(b) dy _ —2sint
dx 6—6co0s2t i B
B —2sint _ —2sint ——lco‘;ect .
6-6(1-2sin’¢) 12sin*t 6 e
4)
(© 37
P= (?—3, 2 Bl
2 3
E.g. )’—\/_=—% 0—(%—3] = ¥V=a.
- M1
\/7 3r
ﬁ——?(7—3}+cz>c—...
ﬂﬁ 2
T'FT 0. Al
(3)
@) Attempts y2 %:4005%(6—6005 2t) M1 Al
=(2c052t+2)(6—6c0321)=6(2—2005221}=6[2—(1+cos4t)] dM1
o] s z
= )y —dt = x Al
Volume J.JT) T dt J-G;'r(l cos4t)dt
0 0
Gi) x
{6 _6%511141} o 3”2 ML, Al
0
(6)

(14 marks)



Question
Number Scheme Notes Marks
2(a X
® —=1 Cao Bl
Yy
(€))
3 4
(b) X 3 | -
y y Uses the y coordinate to obtain y in
y= or X =——<— terms of x and y or uses the x coordinate | M1
2[£]+1 2[£)+1 to obtain x in terms of y and x
y Y
x3
T2+ = (20 +y)=x
Uses correct algebra to eliminate the
or . M1
. fractions
X
= =X 2 3I-‘- 4 =)_‘,‘4
23:})3+y4 ( Ty )
x'=2xy’ =yt =0* Cso Al*
3)
Total 4
Question
Number Scheme Marks
2(a) -1 x+1 6 6-y
g X=— D= ==
S LT —2% =% 254 2y B
56—y
6 6 6—y 2y
Eg. y=7—=D y=——————=—or t= — = x& :
YIS I e 2y 546—2 1 Al
2x +1 ® 2y o
1-2x ]
6(1-2x)
Egon= =>y= =ax+b
[ x+1 ) 2x(x+l)+l(l—2x) dm1
2x +1
ls-2x
6(1-2x
E.g y=¥,y=2(1—2x) oe  solinear * Al*
4
(b) y=2(1—2x) and y=x+12= 2(1—2x)=x+12:>x=_.. M1
x=-2 Alcao
(2)



uestion
(r?lumber Scheme Marks
3(a) x:r+15 z=15_4x M
t+4 x—1
Y= D Y=
1+2 15 4x+2 M1
x—1
~ 5(x-1)
‘ 15—4x+2(x—1) dMI
5x-5 15
X)= <x, — AlBI
e =130, 4
(9)
5
(b) 0<g(x),, 5 MIA1
(2)
(7 marks)
%ﬁiﬁg? Scheme Marks
) 43)2—)'8})% Ml
e” —>(y+xQ]c'“ oreg e¥ — ye¥ +ch"-" M1
dx = dx
2+8y ) =3(y+xi]c“ Al
9 dy dy 4
2=3x—x-2=>—=—
Y ax T dx 27 Mi
)—i(x—2]:>4x—27 —18=0 dMIAL
Y=7" 2 y=5=
(6)
(6 marks)
Question Scheme Marks
9(a) [ J— |, - N L.
0 =secttant and 7 —ﬁseg ( 3J B1
(d_\'_]d'\’.dx_ﬁsec.(tJr:i) N I:;Ill
dx dt  dt secttant
3)




(b) r=§:>x=2,y=—3 B1
. 27
r d \/gsec ?
f:§33=ﬁ:m(:2) M1
sec—tan —
3 3
Tangent is y+3=2(x—2):>y=2x—7 cso MI1A1
(4)
(©) tam‘itan£
y=ffi—— M1
litanrtang
[ 2
x> =sec’t=1+tan” t = tant = \|x* -1 3y=,/§;+0‘/§ -
1- ﬁ\}x'—l Al
\{x —1+J_ 1+J_\fx -
1 NN 1+J_Jx L1
\fx —1+J_(x —l) 3+3\Ix - ,x Wi 2
M1
1> (3x —3) 4-3x*
3x° +4-\/3x2 -3
— : Al
4-3x
(%)
Question Scheme Marks
Number
dx . .
6 ()@ |AreaR=| y— 4sint x —4sin 2t dt M1 Al
=—I 32sin2tcostdt dMm1
v—0=¢-" and y=0=7=0= Area =—J. 32sin2tcostdt=“.4323inztcostd.t * | Al*
- =7 r .
4)
%
(@) | Areac | Zein’s| 232,22 _8V2 M1 Al
3 , 3 8 3
(2)
2
.2 x y
(b) Attempts to use cos2¢ =1—2sin tz§=1—2[zJ MI1A1
y=~8-4x Al
3
(c) Rangeis 0<f <4 B1
1

(10 marks)




Question .
Number Scheme Marks
5(a) g:2(l—z)—(—12(3+21): 5 _ and Q:_zf
dr (1-12) (I-1) dr
Atr=2= ¥ ><(72(2))=i MIAI
dx 5 5
(=7,-3) Bl
y+3=%(x+7) MI
Al
Sx—4y+23=0
)
(b) x*3+2"—>r*x_3
-t x+2 M1
=l(x—3}'=(x+2)‘—()i—3)‘ _ le—:E IMIAT
x+2 (x+2) (x+2)
X#-2 Bl
4
(9 marks)

20 e g




Questicn 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: ? +2t=15=1=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) & J/d;_ 3% -9
dx dx/  2t+2
2
¢ . dy 374-9 dy_9
Substitutes r=3into & = g_Z
ubstitutes 3|n0dx 5 " i a MT1AI
.. 9 .
) th — with ( t d t t t
ses their 4WI (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
=4 —-91* =541 +135=0
—= (2 =6+9)(41+15)=0 dM1
15
f =T Al
105 1215
Coordinat fX A ———
oordinates o are( T; e ) dMI1Al
(5)
(12 marks)
%ﬁiﬁ;‘: Scheme Marks
6(a) b_ 6C0S1x = ) S5 Ml
—8sin¢ sinf
Q:_icm(i]z_ﬁ dMIALI
& 4 3 4
3)
Mark (a) and (b) together.




(b)

(6.3v3-3) BIBI
—J3_—>i Blft
4 B
4
-3P3+3=—(x-6
2 \E( )
or M1
4 4
=—x+c:>—3J3_+3=—x6+c:>c= —3—SJ§
=B NG ( )
4
When y=0 -3y3+3=—(x-6)>x=... dM1
y Jg( )
15+3/3
{ * J_,O] Al
4
(6)
(h)
(© x=8cost+2 :costz% y=65im‘—3:>sint=’VT-’_3 M1
(x=2) +3) _, Al
64 36
)
(11 marks)
Question Scheme Marks
5(a) y=—— =123 > 1=.. M1
t(3—1)
(t2—3r+2=(r—l)(t—2)=0:>)a=l,b=2 Al
(2)
(b) o 2 2
Area under curve = ydx= y%dr= - x(2t+2)dt Y
o ot 13- Al
=== r=2=Sx=§ B1
’ 2
So area of R = 1x(8—3)— x (2t +2)dt Ml
] t(3—1)
2
=5-4) T a4 Al
1 t(3-1)
(5




(©) t+l _A B
t(3—1) r+3—r M1
=>t+1=AG-1)+Bt
1 4 M1
E_g_r:O:1:3A:>A:§;t=3:>4:3B:B=§
(41 _1 4
tG—1) 3t 33-1) Al
" 1 1 4 1 4
I+
J't(3t)dt_.[§+?,(340dr_§]n,_§]n(3_r) M1
Area=5—4[llm—iln(3—r)} =5—4(lln2—iinl—llnl+iln2j
3 3 ] 3 3 3 3
dM1
—5—4(lln2+iln2]
3 3
=5—@ln2 Al
3
(6)
(13 marks)
Question N Maris
Number
3(a) x:r+15:>[:15—4x M
t+4 x—1
y=—"F"=)V= 1 4o
t+2 15 4x_|_2 M1
x—1
~ S(x—l)
Y 15—4x+2(x—1) dMI
5x-5 15
X)= l<x, —
g(x) 13— 2x 1 AlBI
(9)
5
(b) 0<g). 7 M1AT
(2)
(7 marks)




Question

Number Scheme Marks
4(a) |AandBarewhere £’ —4t=0=>1(t'-4)=0=>¢=2o0r-2 M1
Substitutes 1=2,x=2x4-6x2=-4 Hence 4=(-4,0) Al
When 7 =-2,x=2x4-6x-2=20,(y=0)Hence B =(20,0) * B1*
3
dy /
dy  Jdr 3P -4
(b) & dv  4r=6 MI1Al
/dt
. dy 3"-4 . ( 4)
Sub t=-2into —=—— t=|-—= M1
u into R 4 P = gradien 7
Uses their (—;) and (20,0) to produce eqn of tangent = 7y+4x—-80=0% | M1 Al*
)
(¢) Substitutes x =2¢* —6¢,y =t’ —4t,into 7y +4x—-80=0
= 7(¢* —4t)+4(2¢* - 61)-80=0 Ml
=7 +8t* -52t-80=0 Al
= (t+2)*(7t—20)=0
t="?":>x=.... dM1
40
x——E Al
C))

(12 marks)




%‘:E;:: Scheme Marks
9
@) tan9=\/§:>k=%(or 60°) (Allow x=«/?_’:>9=%(or 60°)) Bl
V=(;:z')jyzdx=(,1r)'[(2sin2t9)2 sec’0dO oe MIAl
1
4(7) | sin®20sec’ 0 dO=4(x J4sin2€,ces}/x dé dM1
| (7) —
- 16(;11')-[sin2 6deo oee.g. lti(f.r)J‘(l—cos2 6’) de Al
sin® 0= 1220 =, lﬁ(ﬁ)Isinz 6 0= 16@:)]# d6 aM1
3
Volume = 87 (1-cos20)do Al Cso
0
(7)
® in26
J.(l—cos2€)d9—> [ B1
3 . L 8 N
Volume = I 87(1-cos20)do =[87r6’—47rsm 29]03 = gﬂ' 237 MI Al
0
3
(10 marks)
Somber Scheme i/
5(a) & _20-n-(-h3+2)__5 o d_
dr (1-1)’ (1-ty d
_ 2
At1=2— d_yzﬁx(_z(z))z_i MIAI
dx 5 5
(=7.-3) Bl
y+3= %(x+?) Ml
Al
Sx—4y+23=0
&)
(b) _3x_x-3
D)1t T x+2 Ml
:l_(x—3yz(x+2)2—(xz—3)2 _lox-s 1AL
x+2 (x+2) (x+2)
X#-2 Bl
4)
(9 marks)




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 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




“,(:)4 y=—:>cos2t=£—?:>l—25in2t=£—7 M1
y 7 +cos 2t y y
2
sint=x—_3:>2—?=l—2[g] MI1A1
2 y 2
12 |, 12 12
S—=-x+b6x+7=>y= = 2 M1A1*
y ¥ 4 —x* +6x+7 (7—x)(l+x)
[tz—%ale,t:%axzfiso) 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-7) AlAl
3)
(9 marks)
%iﬁ;g? Scheme Marks
10(a) &6t oe. B1
t
Area=(J'sintsin21x6tdt=]J‘sin1x2sintcostx6tdt MI
2
=12J. tsin® fcostdt Al
o0
3)
() R °
=(12)[—sin3r} —(12)| =sin’rdz Ml
3 " {4 )
=(12)[isin31}2—(£] hsint(l—coszt)dt M1
3 0 3 0
=[4tsm t+4cost——cos t} Al
3 0
4
=27—|4-=
i [ 3] v
8
=272
4 3 Al
3)

Total 8

) S TTTIERT a1t

AATAN AT A 11 a 1 a1 TIR 1 41




uestion
Q Scheme Marks
Number
3(a) x:I+15 t:15—4x M
t+4 x—1
Y= D Y=
1+2 15 4x+2 M1
x—1
_ 5(x-0)
’ 15—4x+2(x—1) dMi
5x-5 15
X)= <X, — AlBI
e =130, 4
(5)
5
(b) 0<g(x).,, 5 MI1AT
(2)
(7 marks)
QNI:fn;t];z? Scheme Marks
8(a) T 1
At f=z P_[E,ZJ B1
dy g
dy /dt_ 2sec’t T
E‘dy ~ 2sintcost =4 when ¢= 4 ML A
dt
Equation of [ dM1 Al1*
1{ ]J CSO
y—2=—=| x—= |=>8y-16=-"2x+1=8y+2x=17%
4 2
(5)
(b) J.y%dt=f 2tantx 2sintcost dt M1
:I 4sin’t dt Al
:J. 2—-2cos2tdt = 2t—sin2t dM1 Al
Total area of S = [2r—sin21]3+%x8x2:%—1+8:%+7 M1 Al
(6)
(11 marks)




