Question

Numhée Scheme Marks
o - 3x
3. States or implies Volume = T S dx B1
5 3x +5
X ltg= | —F o Lin +5) M1A1
3x +5 Bx +95)
1 1
Volume = {n}[ilnﬁx25+5)—§ln(3x5+5)J M1
=mrln2 Al

(5 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
4- ,’
@ 207 BI
dt
dv 2
= - Bl
O d7r
dV dr dr r
7 dr d—:>707r—47rx5 xd—
ore.g Ml
E=dp><drr:>£=?0iz'>< l =
de  dr dV ~ dt A x5
dr 7
Z1=07(msHoeeg —
(df] (cms)oeeg 10 Al
“4)
) CLIRLIENY PRNTAY [ PRLYS o MIAI
dr h 4
t=0, h=4> }IX44:O+C:>C:64 Ml
!=5,h=6:>%x64=kx5+64:>k=(52) dM1
h=10:>%(10)4=52T+64:>T=___ dddM1
. 609 9744
46.8 (hours) or exacte.g. —, —— Al
13 208

©6)

(10 marks)




Question

Number Scheme Marks
10 (a dr 1 dr k
@ States or uses atﬁir—z or E=ir—2 B1
A2 Iﬁc&:]ﬂd;
dt r?
%r3=ikt+c MI Al
Substitutes £ =0,r =12 => ¢ = (576)
AND =15, 7=6and theirc=(5?6):>k=(i33.6) Ml
%:} =-33.6+576 or ?“3 =-100.8¢+1728 o.e. Al
)
(b) Sets 7 =0=>—100.8¢+1728 =0 M1
% minutes or awrt 17.1 minutes Al
j (2)
(c) r
12 1
B1
o
1
(8 marks)
fgstion Scheme Marks
Number
5(i) ] N .
xe"dy=x’e’ - | 2xe" dx(+c) MIAI
J.xe" ch=xe"—J.e"dx(+c) M1
Ixze dx = x’e" —2xe* +2e* (+c)
Al
Also allow J‘xze"' dx = x%e" —(2xe"' — 2e“')(+c)
4)




(ii)

B | =

:(l—Sx) :>u2:1—3x:>2ud—u:—3
dx
or Bl
u=(1-3x)’ = ‘:1: =-3(1-3x) 7
27x 1—.u 2!1
dx=27 -——|d
J.\/l 3% ( J !
27x In 2 Ml
——dx=27 “J1-3x |d
VJ1-3x J1-3 x[ x] !
6J‘(u2—l)du or —6J‘(1—u:)du Al
uS
6[?—uJ(+k) Alft
3
1-3 1
6 ﬂ—(]—’)‘xﬁ (+k)=2(] 3x) (l 3x-3)(+k) Ml
= 2(1-3x)2 (243x)(+k) or =-2(1-3x) (3x+2)(+k) Al

(6)

Total 10




Question ey I
Number Scheme Marks
2(a)
x=2:>4—8.\'+y3=l3:>()-'2—8.\'—9=0:)y=... Ml
y=9 Al
(2)
(b) 2" —>2"In2 Bl
dy > dy
~4xy—-4x—-4y OR y —2y— M1
v T P
2"'1n274ng4y+2y£=0 Al
dx X
ﬂ(2;-—4)c):4y—2‘1112:>Q:... MI
dx dx
dy 4y-2"In2 dy 2°In2-4y dy In2e"™* -4y
—-—=—————9or —=———— o —=—"—= Al
dx 2y—-4x dx 4x-2y dx 4x-2y
(5)
(©  4(9)-2%1
36—-4In2 Ml
:>},_l|9l|:|| _lon "(x_z)
36—4In2
_v=03O—"9"="Tn"(x—2)3x=... dM1
. 4In2+9 be. e x_—81n2418
~In2-18 Y&, 5 *" Imitsg Al
3)
Total 10
%‘fr:tl;z: Scheme Marks
3 I rez‘dx=%x ez‘—J‘ xe  dx M1
] 6" - xe - id)c
P g 2 M1
1 ~ 2x l 2x -
==X£€ —E)Ce +BT Al
2y 3 8
ootk (Eoam il jr el s e 1
J.Gxe dy= Exe —Exe +— | =8¢ —2e +I—Z M1
0
8
_25e 1 Al
4 4

)




(ii)

1.u=2x—l:>%l=2 ore.g. du =2dx
OR
2 du
% u—(2x-l) 33—4(2:(-1) ore.g. du=4(2x-1)dr Bl
OR
3 u—2x:>d—u—20re du =2dx
LU= T .g. =
Lou=2x-1= o N W ot NE
(Zx——l)“ u 2
OR
2. u=(2x-1) = 28 g | T2 T gy MI Al
(2x-1)’ u o Au
OR
dou=2= | 2 ax=| 2 xla
(2x—1) (u—l)' 2
I 1 | 1 1 | | 1
1. Do = i R. 2. <= — =— ——
J.(H+t¢2]dll Inu ” O ZJ. “+ ; du 2lnu Wi
- dM1 Al
OR 3. £ qclu=—u(u—l)_l+ - du=—u(u—1)_l+ln(u—l)
(u—1) u—l
1. Uses limits u =5 =20: anU—i - lnS—l
. Uses limits u =5 to u=20: 30 5
OR
2. Uses limits u =25 =400: llr140() l 1ln25 I
. Uses limits u = to u= : 5 0 3 3 M1
OR
21 6
. Uses limits u = =21: |In20—— [-| In5—=
3. Uses limits u =6 to u=21 [n 0 ZOJ [115 5]
3
=2—0+ln4 Al

(7)

(12 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 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




Question
Number Scheme Marks
1/x20" x24
3@ Attempts to find JT_ 20 seconds MI Al
(2)
dVv 8
(b) Attempts —— P Sy +3h Ml
dV dh dh
Attempts to use FTER TR =160 = [h +3h)xa M1 Al
: 40 dh dh 96
Substitutes £ =5 = 160—(5 +T) U d 7 (42)cms - dM1 Al
)]
(7 marks)
Question
Nimtfes Scheme Marks
6 u=+x>+1=>u’>=x +1:>2u%"=3x2
or
u=\}x3+1:>u2=x3+1:>2u=3x2£
u
or Bl
1
w=-x> +l:>———( +l)75><3x2
or
1 2
dx 2 -
xX= -1 = = =Zu@?-13
(u*-1) 3 ( )
* 5
e.g. 2 dx = giz—Md —I6x3du=6j.(u2—l)du
3
J P+ J u 3x’
or MIAI
[ 9x’ [ 9x’ 24X +1 5 J. 3
e.g. dx = 6x du=60(u" —1)du
JJd+1 ¥+ 3¢ 4
1
GJ( —1)du =2u* - 6u (+¢)=2(x’ +1) -6(x*+1)2 (+c) Ml
1 1
=2(x3+1)3[(x3+l)—3J+c=2(x3+1)5(x3—2)+c Al
(5)
Total 5




