Questipn Scheme Marks
Number
1 8 8 2
Volume = J‘ 167 ~(dx) oee.g. EJ. ( 4 ] (d).) Bl
0 (x+2)_ 0 x+2
j‘ 16 5@, .
(3;+2)2 (x+2) ol
16 16 16 Ve
u=x+2:J‘ 2d;c:J._z(:lu:__
(I+2) u u
8
-6z | 167 [—usx) [—16,—1‘“ ~167 [—16,—;:]
— - ore.g. = - Ml
(x+ 2) 1 10 2 u |, 10 2
:35_2;; Al
(3)
(5 marks)
Question Scheme Marks |
. @) 2
@ v =(x) (1(4—x)ex) dx M1
0 \4
I(f(x)f dx = %I(4—x)2e2‘dx=... M1
4
V=" (x*-8x+16)e™ dx Al
16 ),
3)
" " 1x 2x
®) = 2| o -8x+16)—— | (2x-8)x—dx ¥
16 2 2 Al
" " 2x 2x 2x
=[ E) (x* ~8x+16)=—~| (2x-8) = | 2x"—dx
16 2 4 4
"o 2x 2x 2x dM1
:[ EJ (x2—8x+16)e——(2x—8)e—+e—
1 2 4 4
Depends on the first method mark.
y= 2" (x2—8x+16)eh—(2x—8)ezx A A 04045 16 8 1
16 2 4 4 |, 16 4 2 4 4 ddM1
Depends on both previous method marks.
7: -
:5(65—41) (cm?) Al

S)




Question Scheme Marks
Number
1 8 . 8 2
Volume = 167 . (dx) oee.g. 71"'. [ 4 ] (dx) Bl
0 (x.,.z) o \X+2
J‘ 16 5@, .
(x+2)Z (x+2) g
16 16 16 A
u=x+2:.[ - —I—zdu——
(x+2) U u
8
167 | 16z _(-16z) . [=167 R G 0 L7 AT B
(x+2)] 10 2 S Low f, 10 2
:35_2,; Al
(5)
(5 marks)
Question Scheme Marks
1 1 . (Y
xcos3xdx = gxsm 3x—§ sin3x dx M1
| 1 dM1
——x51n3x+§cos3x Al
% -
xcos3xdx = lxsin3x+lcos3x :lzsin£+lcos£— 0+l M1
. 3 9 " 36 2 9 2 9
_r_1 Al
18 9
(5)
(5 marks)




Question
Number Scheme Marks
4 (a) a=3.b=5 B1
dx du 2
Egu= 2x+1= o =u or a:(sz) 2 oe. B1
I./8x+_4emdx:f 2ue udu M1
> 5 H
=I 2u e du Al
3
4)
(b) j NTTT! ez“'dx=_|' 2w’ e’ du
= e — I due du M1
= =2’%" —[4ue" —4e" J =2u’e —4ue +4e dM1 Alft
J‘u\/mem dx= [2u2e" —due’ + 4e"] = (S()e5 —20¢ + 4e5]A[18e3 W 4&3J ddM1
—34e —10e Al
(5)
(9 marks)
sti
SE:E::: Scheme Marks
5 -
- 8x=> A B . 8x-5-4(4x-3)+B(2x-1)=A=..B=
(2x—1)(4x—3) 2x—-1 4x-3 Ml
A=1 or B=2 Al
8x-5 _ 1y 2
(2x—])(4x—3)_2x—1 4x-3 o
(3)
(b) 1 2 1 1
( B ]dx——ln|2x—l+—ln|4x—3|(+c) M1, Alft,
2x—-1 4x-3 2 2 Alft
Follow through their A and B
3)
(0) 1 1 il 1
SIn(2x=1)+In(4x=3) | =—ln(6k—1)(12k =3) - In(2k ~1)(4k -3)
k
1. (6k—1)(12k-3) M1
=—In
2 (2k-1)(4k-3)
6k—1)(12k -3 6k—1)(12k -3
lln( )( )=l]n20:>( )( )=20
2 (2k-1)(4k-3) 2 (2k —1)(4k -3) —
= (6k —1)(12k —3)=20(2k —1)(4k —3) = 88k’ —170k +57 =0
88k* —170k +57=0=k =... ddM1
3
k==
> Al
(5)
Total 11




Question

Scheme Marks

Number
2 Assume that C, and C, do intersect so that x* +10x° +8=2x" -7 B1

(and has real solutions).

X +8x +15=0= (¥ +5)(F +3)=0=> " =...

or

. I L

BUB2 415=0= DL 82 415 M1

or

x* +8x> +15=0:(x2 +4)2—1 =0=>x*=..

x'=-5-3 Al

e.g. The two values of x> < 0 (so x* +8x” +15=0 has no real roots) which is not Al

possible so C, and C, do not intersect

@)

Total 4




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 Notes Marks
4(a) 4-4x A B C
x(x— 2)2 = ;"’ v—2 + (x ~ 2)2 Correct form for the partial fractions B1
4-4x= A(x —2)2 + Bx(x —2)+ Cx Uses a correct strategy to find at least M1
= A=._.orB=..0or C=.. one of their constants
4-4x - l_ 1 _ 2 2 correct constants Al
Ji:(x—Z);l x x=2 (.36—2)2 All correct Al
“)
(b)
y 1 = > [dr=Inx—In(x-2)+ M1
x x-—2 (x_g) —
a a
M1 for J.—dxzﬁlnx or —dx=ﬁh1(x—2) M1
x x=2
M1 for a’ > dx = i
(I—Z) x=-2 Al
Al: All correct
| @)
(©) 2 7 2
{hlx—ln(x—Z)wLx_ lz(h15—1n3+gj—(h13—lnl+2) M
_p2 4
9 3
M1: Correct use of limits and reaches the required form using log rules Al
Al: Correct answer
()
Total 9
uestion
@ Scheme Marks
Number
lnx .
2 X lnxdx——lnx— —><— MIA]
= —lln X +I x7 dx
-| -|
:_—lnx+—(+C) dM-IA-I
| 1 17 (-1 | 1 1
~Sdx=| —Inx-— =(—1 ——]—(—1 1——] ddM1
LXx X x|, € 1 1

Al
(6)




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
S(a) xlcos2xdx=x2.lsin2x— 2x.lsin2xdx Wl
2 2 Al
—lesin2x— —iXCOSZX— —10052xdx M1
‘er i 2
= 1x1 sin 2x+1xcos 2x— 1sin 2x (+c) Al
2 2 4
4)
(b) 3_} 1 cos’ t Iy —dt orJ‘y dy= It cos’ tdt B1
t
% Ml ;
== Y t* +1t* cos 2t dt
3 2I M1
I, 4T, 1 |
vee=—1"+—| =t sin 2t +—tcos 2t ——sin 2t -
6 2[2 2 4 ) i -
:>y3=lr’+§fsin2t+%tcoszt—§sin21+c Alft
(5
(9 marks)
sti
SS:;:;H Scheme Marks
3 .
@) e = 2 + :>8x—5=A(4x—3)+B(2x—1):>A=...B=...
(2x—1)(4x—3) 2x—-1 4x-3 Ml
A=1 or B=2 Al
8x-5 _ 1 /. 2
(2x—1)(4x—3) 2x-1 4x-3 e
3)
(b) 1 2 1 1
+ dx=—In|2x—1|+ — In|4x—3|(+c) M1, Alft,
2x—1 4x-3 2 2 Alft
Follow through their A and B
3
(c) 1 1 = # 1
SIn(2x=1)+2In(4x=3) | =—In(6k=1)(12k=3)=In(2k~1)(4k -3)
k
1 (6k—l)(12k—3) MI1
=—In
2 (2k—1)(4k—3)
lln(ﬁk—l)(IZk—3)=l . :>(6k—l)(]2k—3)=
2 (2k—1)(4k—3) 2 (2k—1)(4k—3) p—
:>(6k—l)(l2k—3):20(2k—1)(4k—3):>88k2—170k+5720
88k —170k +57 =0k =... ddM1
3
k==
2 Al
&)
Total 11




Question

Number Scheme Marks
—6) (4
7.(a) | Attempts BAOBC | 2|e| 3|=24+6+15=45 M]
-3 -5
Attempts to apply aeh =|a||b|cosd = 45=7x/50cos® | dMI
cosé =% oe Al
14
(3)
2
() | Attempts sing = 1-[%} M
Attemptsto apply [a|[b|sin@ = 7><\/5_0><\ﬁ_4 M1
Area ABCD = 517 Al
(3)

(6 marks)




Question

Scheme Marks
Number
dy -1 dx_ 2 :[d_y:]_ 2t+5
2@ L a Ty w 2es T \ax ) 2@y MIA]
2t+5 >
Sets — —=—4=8 +14t+3=0
2(1+1) MIA]
:>(4t+1)(2t+3)=0:>r=—%:>(y=)% dMIAT
(6)
(b)()) |a=2.b=5 Bl
dx 1 2 i 2
Area = —dr=] — dr = dr M1AT
_[ ydt r+lx2t+5 J. (1+1)(2¢+5)
2 2
2 A B
T = + =>A=..,B=..
L ((+1)(2r+5) (e+1) (2+5) "
2 4
- % _ % Al
(t+1) (2t+5)
[ BN 2 ln|t+1|—gln|2t+5| MIATft
J (t+1) (2t+5 3
°5
2 dt—[—ln6—21n15]—(21n3—%1n9]
J, (1+1)(21+5) 3 3 3 3
dMI1AT
2 6 | 36
=—In| — [==In
3 5 3 25
(9)

(15 marks)




35382: Scheme Marks
6(a) g
g=_k(9_15)':> 48 > = | —kdr Bl
dr (9715)
Lz =—(9-15)" Mi
(0-15)
1
-—0r-kt+c Al
&d—-15
t:0,9=85:>—L=c M1
70
1 1 9
t=10,0=40= —=10k+ —=k=...| — Ml
25 70 3500
I 9 +i _ M1
0-15 3500 70
135t + 4250
& = L Al
9t + 50
()]
(b) 20:1351f+425():> _ MI
9t +50
t=awrt 72 Al
(2)
Total 9
Question Scheme Marks
7(a) u=4x+25in2x:d—“=4+4c032x oe Ml
dx Al
% . (27) L
d—u=4+4c052x:8c032x:> [“]e“"z“““ cos’ x dx=.[ all du M1
dx (0) (0) 8
1. 48 1 H
- u_ueu or I:u_uesh—‘smh] S A].ft
8 8 0
0
Alt by J‘e"'”l’i"z"' C052 x dx :J- ed_r+25in2,\ X l(1 tcos 2X) dx (Ml
inspection 2 Al)
for first 4 .
marks _k 4x42sin2x, | n l n  4x+2sin2x 7 (Ml;
o v, g © I Alft)
2r % 1 "
= le" or Fe*‘”““"} :—(e" —1) * Al*cso
8 X 8 . 8
(5)
(b) % % 2 x+5in2 . % 4x+2sin?2
= fi"[ ¥ de= er. (6e""+”""t cos x) dx |= 36JTJ. e T cos? x dx B1
(] 0 0
: 4x+2sin2x 5 K,
Kj‘ e cos’ x dx=—(e* —1) M1
0 8
_ 9£ 2z _
- (e 1) Al
(3)




Question Scheme Marks
Number
—6) (—4
7.(a) Attempts BALBC 2lel 3|=24+6+15=45 M1
-3 )
Attempts to apply aeh =|a||b|cosd = 45=7x/50cos® | dMI
2
cosf = i oe Al
14
(3)
2
() | Attempts sing = 1-[%} M
. \34
Attemptsto apply \a|\b|sm¢9=7><\/5_0><I:jl M1
Area ABCD = 5417 Al
(3)
(6 marks)
?\Ilfliitli{;? Scheme Marks
6 u= 3+4smx:>d——4cosx B1
J 16sin2x _l6sin2x J 3231nxcosxdx J. 2(11 3) M1 AL
(3+4smx) (3+451nx) u
=J‘ ———zdu—2]1114!+E dM1 A1
u u
. 6 6 49
Uses limits of 5 and 7 :>21n?+7—21n5—§_ E +In E M1 Al
(7 marks)
%ﬁiﬁg? Scheme Marks
7 du_ .
dx
D6 24(u+l]—2 q
je—_z dx = 2) Ml
(2 -1) (2u)’ [HL]
2
24u+12 - 2 2 J 48u+20 J 12u+5
= du=| ——du= | = du Al
(Zu) 2u+1 4u”Qu+1) u (2u+1)
x=ln3—>a=§, x=ln8—>b=% Bl
4)
(a) Note that apart from the limits, this is a given answer so check the work carefully.




(b)

12u+5=AQu+1)+ BuQu+1)+Cu* > A=...or B=...or C=..

ore.g. M1
12u+5=(2B+C)u’ +(2A+ B)u+A=>A=..or B=..or C=..
20ff 4=5,B=2,C=-4 Al
el + =4 Al
uw o ou (Qu+l)
3)
(b)
MI1: Attempts to find at least one of the values for 4, B and C by multiplying up and substituting
values or by multiplying up and comparing coetficients.
When multiplying up must have at least one of the terms on the rhs correct for their lhs.
Al: Twoof A=5 B=2,C=-4
Al:  Correct fractions: —+ 2__ 4 oe. Allow i,+ %+— 4
u u (Qu+l) u u (Qu+1)
If the correct fractions are not seen in part (b), allow this mark to score if the correct fractions
are seen in part (¢).
© 5 2 4
J—,+—— du==5u"+2Inu-2InQRu+1) (+c) MI1ALlft
u  u (2u+l)

[=5u™ +2Inu-2In2u+1) |
=(-5x7.5" +2In7.5-21In(16)) - (-5x2.5™ +21n2.5-2In(6))

or

l:—S [er - l]_ +2In (er = 1] -2In(2 (er - l] + l)}
2 2 2

In3

=(—5x 757 +21n?_5—21n(16))—(—5x2_5-‘ +2In25 —21n(6))

dM1

4 {Sl]
—+In| — Al

3 64
4

(11 marks)




Question

Number Scheme Notes Marks
6 2x 3dx_12.r‘3 2 2_r'3dx
Way 1 e’* cos3x —ge sin x—g e’* sin3xdx(+c)
. . 2l .. MI1A1
M1: For applying parts to obtain e’ sin3x+ g | ¢’ sin3xdx(+c)
Al: Correct expression
Ie“ cos3xdx = %e“ sin3x — %{—%e“ cos3x +% e’ cos3x dx}(ﬂ-)
* Ml
Applies parts again to J.ezjr sin3xdx and obtains ae’* cos3x iﬂjc“ cos3xdx
[ 2x 1 2x _» 2 2x 4 2x
e’ cos3xdr=—e " sin3x+—e” cos3x—— | e cos3xdx(+c)
A 3 9 9 Al
Fully correct application of parts twice
e’ cos3xdx+ g.[eh cos3xdx = %ez" sin3x + %e“ cos3x(+c)
13 2x 1 Ay A 2 2x 2x
= 3 e’ cos3xdx = Ee sm3x+§e cos3x(+¢) = | e cos3xdx=... M1
Fully correct strategy for finding J ¢™* cos3xdx
3 2x 2 2x
=—¢ sme+Ee cos3x+k Cao Al
(6)
Way 2
ay Ie“ cos3xdx = %e“ cos3x+§jez" sin3xdx(+c)
1 : 2x 2x MlAl
M1: For applying parts to obtain ae’* cos3x+ g | e* sin3xdx(+c)
Al: Correct expression
e’* cos3xdx = le:“ cos 3:vc+3 le:z'r sin3x & e’* cos3xdx p(+c)
2 212 2
Ml
Applies parts again to I e’ sin3xdx and obtains ae’* sin3x+ I e’ cos 3xdx
[ 2x 1 2x 3 2x _: 9 2x
e cos3xdx=—e"cos3x+—e"sin3x—— | e cosBxdx(+c)
A 2 4 4 Al
Fully correct application of parts twice
e cos3xdx+ %J.e:br cos3xdx = %cz" cos3x + %cz" sin 3x(+c)
13 2x l 2x 3 2x 2x
= I e cos3xdx = Ee c053x+ze sm3x(+c) = | e cos3xdx=... M1
Fully correct strategy for finding J e’ cos3xdx
3 2x 2 2x
=—e™sin3x+-—e“"cos3x+k Cao Al

13

Total 6




Question

e Scheme Marks
5(i) 5 7y '
J.x'e‘dx =ae —J.er‘ dx(+c) MIA1
jxe"dx=xe"—je"dx(+c) M1
J‘xje" dx = x’e" —2xe* +2e* (+c)
Al
Also allow sze" dx = x%e" —(2xe" - 2e")(+c)
4)
(ii) :
=(1—3x)2:>u2=1—3x:>2ud—u=—3
dx
H :1); 3 = o
=(1-3 —=-=(1-3x) ?
u=(-3 > 8- 3(1-3)
27x (Y
dx=721 ——|d
Ixfl 3x [ 3] !
27 _" M
e
1-3x |du
\/l 3x v1-3 X[ x]
6J‘(u2—l)du or —GJ‘(I—uz)du Al
u3
6[?—uJ(+k) Alft
3
1-3 ! ]
6 ﬂ—(]—&r)l (+k)=2(1-3x)2 (1-3x-3)(+k) MI
= 2(1-3x)3 (2+3x)(+k) or =-2(1-3x)2 (3x+2)(+k) Al
(6)

Total 10




Question Scheme Marks
7(a) dx 1
—=k-3x> dx= | dr oe M1
dr jk3x .[
1 M1
:>—§ln(k—3x)=r(+c) Al
t=0,x=03—%lnk=c M1
—ln(k—3x)z3t—1nk :>lnk_k3x ——3t:>l—%x:e'3' S5 i M1
Kk, "€
x=3 (1 e ) Al
(6)
(b) i’
t—>o=e :>O:>x—>4:>§=7:>k= M1
k=21 Al
(2)
(c) x=5:>7(1—e'3’):5:>e'3'= M1
1, 2
:>t=—fln; dM1
Awrt 0.42 seconds Al
(3)
(11 marks)
Question Scheme Marks
Number
7
x= 4sin9:>((1lx—9=4cosﬁ Bl
J.;d"f 4cos0 sdgzj'ﬂdg e
2 ) = 64cos” 8
(16—x2)2 (16-16s,m2 9)2
=%tan9 dMl1
Uses limits of % and % or 30° and 60° within their attempted integration
- - M1
and subtracts the right way round e.g. f(;}—f(gJ or f(60°)—f(30°)
:itanz—Ltanfzﬁ Al
16 3 16 6 24

(6 marks)




SUEELei Scheme Marks
Number
6 x—E:mr—£ Bl
.(a) =3 =2
20 [.2dx ; 2
J'y dx—_fy Edt —I(2sm2£) 3cosz(dt) M1
Uses sin2t =2sinzcost — I(4Sintcost)23cosl dt aM1
£)
Volume = J:rryzdx =487 I sin’zcos’ 1 dr Al
0
(4)
(b) u=sint zd—u:cost =1
dz
J’cJ.sinzrcos3 tdt = kju2 cos” ¢ du
=kfu2(1—sin2z)du:kjuz(l—uz ) du M1
3.5
uw ou
A e
[ 37 } dM1
3 s
w o uw |2 17x
= 2 _Z e 2 ddMI1Al
Volume 487:[ 33 l} 0
(5)
(92 marks)
%‘:ﬁ;ﬁ;g? Scheme Marks
(i)
Ml Al

dM1

Al

“4)




(ii) 241l __ A4 B
(2x+1)(2-x) (2x+1) (2-x) Ve v
4 N 3 Al
(2x+1) (2-x)
2 g oinfpx+1]- 32— 4 dM1 Alft
(2x+1)(2-x)
2L (2In15-31n5) - (2In9 - 31n2) ddM1
. (2x+1)(2-x)
8
=ln— Al
45
(6)
(10 marks)
%‘ﬁ’g{;? Scheme Marks
3
2
9 (a) A—z: E;= d—tz oe M1
st ) o)
_1
24 2 =—§t"(+c) M1 M1 Al
. 19
Substitutes t=3,A=2.25=>c=...(—E] M1
2
Uses their i=l+§=>A=[ 301 ) MI, Al
Ja 5t 15 19 +3
(7
2
(b) As t > o, 4 —)[EJ . or awrt 2.49 cm? M1 Al
19 361
(2)
(9 marks)




Question

Number Scheme Marks
4(a) e.g. 5+17x—10x" = A2x+1)(1—-x)+ Bx(2x +1)+ Cx(1- x)
—A=__B=.. C=.. MI
A:S,B:4,C=8:>f(x)=é+ . + 8 AlAl
x (I-x) (2x+10)
3)
(b) 5 4 8
—+ + dx=S5In{x|—4In{l—x|+4In[2x+1| (+c
| 2o toe st de S atnen] (v0) | anargal
[5lnfx|-41n|l—x|+4In[2x+1[];
:(51n4—4ln3+41n9)—(51n2—41n1+4lr15):51n2+4ln[§j dM1A1
)
(8 marks)
Question Scheme Marks
Number
6 u=\/x3+1:u2=x3+1:>2u%=3x2
or
\/3_ 2 3 > dx
u=~Nx +l=>u =x +1=>2u=3x o
U
or Bl
1
u= x3+l:>d—u:l(xl+l)_3x3x2
dx 2
or
1 2
5 dv 2 =
=(u-1¥=>—== Z.—qy 4
x=(u ) Z. 3u(u )
- 5 ' 5
e.g. i dx = giztidu:'[m]du:i’.(uz—l)du
o X3+1 J U x*
or MIAI
- 5 u 5 [ 3
e.g. 2 dx = L. xq+1du= 6.r3du:6J.(u2—l)du
- x3+l o Jx3+l 3
3 1
GJ‘(uz—l)du =21’ —6u (+c)=2(x-‘+1)2 —6.(x-‘+1)2 (+¢) Ml
1 1
=2(x3+1)5|:(x3+1)—3]+C=2(x3+1)5(x1—2)+c Al
8]
Total 5




Question

it Scheme Marks
7 (a) ﬂ—él:r 2 B1
i 1)
(b) (i) dv 900
—_—= 1:>VI_ +c (oe) M1 Al
t=O,V:0::>0=—4§—0+C:>c=... M1
o 450 3006 +450-450 _ 3001 Y
¥=La 3 243 " 2t+3 Al
(ii) 150 em® B1
(5)
300x3
(c) ;:3:\/=2x3+3:(100) M1
4 3 dM1 Alcao
100—§:rr = r=288cm 3)
(@) ﬂ_ﬂxﬁj L =4r ngi
A dr A a3y dl Mi
gy SO0 _ e _dr_
=830 ="2 88" = ) =4nx2.88 xa?:>dt—... dM1
dr P Al
:>E—awrt0.ll cm s 3)

(12 marks)




Question

Number Scheme Notes Marks
7(@) dv dv
—=300-kV= | ————= | dt i i
i 300KV Correct separation of variables Bl
dv 1 dv
————=——In(300—-kV ————=aIn(300-kV
ISOO—kV k n( ) I300—kV “ ( ) 4
1 ]n( 300 — kV) —ttc lCorrcct 'cquat:ion including a constant of Al
k Integration
—lln(300—kv)=:+c:> In(300—kV)=—kt+d
k Ml
=300-kV =™
Correct processing to remove the “In”
kV =300-¢ " =V = %— Be™
300 Correct proof Al*
V="t Ade*
)
®) 300 300 Uses V=0 when ¢ = 0 to find 4 in terms
V=0t=0=>0=——+4>4=-"— M1
k of k
p 30 30 L »
k k dt dt
10k ok _ 2 Uses a =200 when 7= 10 and correct
300e " =200=>¢" =§:>k=... M1
processing to find k
kz—ilng Oce.g. LlnE Al
10 3 10 2
()
(b) e 300 _ 300 Uses V=0 when ¢ = 0 to find 4 in terms
Way 2 V=0,t=0=>0= P +A=> A= p of h Ml
d_V= 200, =10=200=300—-kV Uses a =200 when =10 to find a
dt dt Mi
= kV =100 value for kV
V= @+ Ae™ = kV =300-300e "
k Substitutes for k¥, k4 and ¢ = 10 and
2 uses correct processing to find & Al
=100=300-300e ™ = ¢ = 7 =>k=..
=—llng Oee.g. Llné Al
10 3 10 2
© 6000 = 3000 3000 -ginis
Inl.5 Inl.5
s Correct strategy using V = 6000 to M1
=>e!” =1-2Inl5 reach at= ...
= —%1111.5 =in(1-2In1.5)
t=41 Correct value Al
@)

Total 11




Question

Number Scheme Marks
9
® States or uses V=?r><42><k:>%/=16?1’ B1
States or uses (;—I:= 0.67-0.157h B1
dVv dV dh dh
= — Ml
Attempts to use —— TR = 0.67-0.157h =167 x .
Al*
)]
dh 12-3h dh 1
(b) 7 = =\
dr 320 12-3Ah 320
1
- = — M1 Al
111(12 3h) 20t+c
| 21
Uses t=0, h=0.5 —gln > ln(12 3h)=—<1- Ml Al
. 1 3) 1
Substitutes 7 =3.5 —Eln{i)—m - dM1
208 minutes cso Al

(6)

(10 marks)




Question Scheme Marks
Number
1 A B
= = 1=A4A2—x)+ B(4d—x) = A=... or B=_.
7(a) G-x)2-%)  (4—x)  (2-x) (2-x)+ B(d-x) M1
1 1 . _1 1
A=—-—,B=— givin 2 2
2 2 9 g(4—x)+(2—x) A
[2]
(b) & kd-ne-», r>o:~_|.;dx - J.k dr
dt (4-x)(2-x)
%ln(él— x) — %m(z— X)=ki (+c) M1, Al
1 1 1
(t=0,x=0=2} “md4-—In2=0+c{=>c==In2 M
2 2 2
lln(ﬂ-’l—x)—lln(2—x)—k.;r+lln2 n[ 22X = 2k
2 2 R T "[4—2;() N
4-x _
4-2x D)
4—x = 4e* —2xe™™ = 4 — 4e* = x — 2xe™™
) . 4— 4otk dM1,A1*
> 4-4e™ =x(1-2e") > x=——+— (*
x( ) = x Y (*)
[6]
4 — 4"
| = 2e' =3
(c) [ — 2ol Mi
:>0A2t:1n% =t =awrt 2.03 Al
[2]
10 marks
Number Scheme Morks
2
L 1@ 4
dx‘mjjyzdy‘,[mdx B
—%=2\/4x+5 (+c) Ml, Al
Substitutes y=%,x=—%:>—3=4+c:‘>c=... dM1
Rearranges %= b4dx+5+cto y=.... ddMm1
1
V=7 2 ax+s5 Al
(6)
{6marks)




Question
Number Scheme Marks
9(a) 4 1Y
(V)zirJ‘ [cosx+§e"] dx Bl
0
l 5 \ 2 2 x l 2x
(cosx+je] =cos" x+—e cosx+—e Ml
b b 25
=70052x+1+ge"cosx+Lez" dMi
2 5 25
J“*[l cos2x 2 1 ]
= —+ +—e"cosx+—e™" |dx Al
o\ 2 2 5 25
4)
(b) Way 1 Way Two
_[c’cosxdx:ic‘sinxi_[c‘sinxdx _[c"cosxdx:c‘cosxi_[c‘sinxdx Ml
=e"sinx—je"sinxdx :e“cosx+_[e"sinxdx Al
_fc'*cosxdx=cxcosxicxsinx—j.cxcosxdx
dM1
ZJ‘cxcosxdxzcxcosxic‘sinx
jexcosx dx:%e'r(cosx+sinx)+(c) Al
4)
(©) f(l cos2x 2 1 j
T —+ +—e¢'cosx+—e™" |dx
o\2 5 25
—(71') lx+sin2x+z le‘r(Sinzhwsosx) +Le2I 4
27 4 52 50 |, MIAlft
ng 2(1 ) | 11
2 2+&+—(—e4 (sm(4)+cos(4)) +—e'—— dMi
4 Y@ 50 50
=awrt 290 (cm?) Al
4)
(12 marks)

(a)




Question

Ml Scheme Marks
6(a) g
ﬁ=_k(9_15)':> 48 ~ = | —kdr Bl
dr (6-15)
Lﬁ =—(9-15)" Mi
(0-15)
1
-—0r-kt+c Al
&—15
t:0,9=85:>—L=c M1
70
1 1 9
t=10,0=40= —=10k+ —=k=...| — M1
25 70 3500
I 9 +i _ M1
d-15 3500 70
9=1351+4250 Al
9t + 50
()]
(b) 20:135t+425():>t_ M1
91+ 50
t=awrt 72 Al
(2)

Total 9




tion
(rQ\IlLJJerT?bZr Scheme Marks
3 1
6.(a) |x-3=a-% )
2 > dx ; 2
J'y dx:_fy Edt :I(2sm2£) 3cosz(dt) M1
Uses sin2t =2sinzcost — I(4Sintcost)23cosl dt aM1
£)
Volume = J:rryzdx =487 I sin’zcos’ 1 dr Al
0
(4)
(b) u=sint 33—?:%5: =1
J’cJ.sinzrcos3 tdt = kju2 cos” t du
=kfu2(1—sin2z)du:kjuz(l—uz ) du M1
3.5
woou
=k| ——— dM1
3 s
2 17z
Volume = 487:[“—— ”—J =z ddM1AT
3 5 ) 10
(5)
(92 marks)
%ﬁiﬁg? Scheme Marks
7(a) du 5
u=tanx%$=sec X BI
ujztanjx=secjx—l—)J (;:12)3 Xl+l ~ du M1dM1
u u
u
J(Sﬂf)l du AlY
“)
®) JL du=—L(5+ 7+ - L5 tan? )7 (+¢)
Gy U= 4( u c= 4( an” x c MIAI
2)
(6 marks)




Question

NI Scheme Marks
lnx 2 -1 -1 1
5(a) —-dx=]x " Inxdy=—x" Inx+ | x x—dx Ml
X X
=—x"'Inx—x"(+c) dMI1 Al
3)
(b) w=3x"z+2x"'+x"2 Inx oe Bl
X
4
Area = [3+21nx"]nxl"i| M1
x X x|,
3 In4 1 3 In2 1
=|-——+2In4———|-| —=+2In2—————|=1+21In2 M1 Al
(e e
)
(7 marks)
Nusbir Beme Morke
3(1) I rwehdlexzez‘_"‘ xez‘d.x M1
1 2x 1 2x ez"-
_EJCC —{Exe —J de} &
:%xzez\—%xeh+% Al
4
4, 2 1 22 1 2 ¥ e /A
Lxe dx = 5}:3 ——xe +—| =8e —2e +I_Z M1
0
8
_25e 1 Al
T4 4

)




W 1. u=2x—l:>%=2 ore.g. du =2dx
OR
2 du
2 u—(2x—l) 35_4(2;:-1) ore.g. du=4(2x-1)dx B1
OR
3 u—2x:>d—u—20re du =2dx
. W= s .g. =
Lou=2x-1= o N W ot NE
(2;(—1)“ u 2
OR
2 4x 2Ju +2 1
2. u=(2x-1) = dx = —_ du M1 Al
g J’(zx—lf .[ TN
OR
3. u=2xx dex: L,xldu
(2x—1) (u—l)’ 2
1 1 | 1 1 | | 1
1. Do = i R. 2. <= - = S——
J.(u+u2]du Inu ” 0O ZJ. u+ % du 2lnu 5
- dM1 Al
OR 3. £ qclu=—u(u—l)_l+ - du=—u(u—1)_l+ln(u—1)
(u—l)' u-1
1. Uses limi =5 =20: anO—L - lnS—l
. Uses limits u =5 to u=20: 20 5
OR
2. Uses limits u =25 =400: 11[1400 1 1ln25 I
. Uses limits u = to u= : 5 20 3 3 M1
OR
3. Uses limits u =6 =1 11120—ﬂ - lnS—E
L Uses limits u =6 to u = 3 20 5
3
=2—0+1n4 Al
(7)
(12 marks)
Quegtion Scheme Marks
Number
3 Calculates the upper limit as 21n2 or In4 Bl
2
I (e""‘”‘ —2) dx=j (e’r —4e™ +4)dx=ex —8e"*" + 4x M1 Al Al
0 "2In2"
Volume = fr["ex—Se '5"+4x“] =... dM1
0
Volume = 8xIn2—-57 Al

(6 marks)




Question
Number Scheme Marks
7(a) du
" e Bl
1
24 —1-2
J‘z4e-*—2 (“2] du
—=F d_x: > X Ml
(2¢-1) (2u) (HL]
2
du+12-2 2 J 48u+20 J 12u+5
= ;X U= | ——_-——du=|— Al
(2u) 2u+1 4uQu+1) u (2u+1)
x=ln3%a=3, x=ln8%b=l—3 Bl
2 2
4)
(a) Note that apart from the limits, this is a given answer so check the work carefully.
(b) 12u+5=AQu+1)+ Bu(Qu+1)+Cu* = A=...or B=..or C=...
ore.g. Ml
12u+5=(2B+C)u’ +(2A+B)u+A=A=..or B=..or C=..
20ff A=5,B=2,C=-4 Al
> +2— u Al
uw o ou (Qu+l)
3)
(b)
Mi1: Attempts to find at least one of the values for 4, B and C by multiplying up and substituting
values or by multiplying up and comparing coefficients.
When multiplying up must have at least one of the terms on the rhs correct for their lhs.
Al: Twoof A=5 B=2,C=-4
Al:  Correct fractions: —+ 2__ 4 oe. Allow i,+ %+— 4
u u (2u+l) u u Qu+1)
If the correct fractions are not seen in part (b), allow this mark to score if the correct fractions
are seen in part (c).
© 5 2 4
o, -1
J—,+—— du=-5u" +2Inu—-2InQRu+1) (+c) MI1Alft
u  u (Qu+l
[-5u™ +2Inu-2InQu+1)] .
= (—sx 75" +2In75 —21n(16))—(—5 %251 +2In2.5 —21n(6))
or
» In§ dM1
—5|e" 1 +2In|¢e” 1 —2In(2| ¢* 1 +1)
2 2 2 .
= (—5x 75" +2In7.5 —21n(16))—(—5 x2.5"+21In2.5 —2ln(6))
4 +ln(ﬂ] Al
3 64
4)
(11 marks)




Question

Scheme Marks
Number
dy -1 dx_ 2 :[d_y:]_ 2t+5
2@ L a Ty w 2es T \ax ) 2@y MIA]
2t+5 >
Sets — —=—4=8 +14t+3=0
2(1+1) MIA]
:>(4t+1)(2t+3)=0:>r=—%:>(y=)% dMIAT
(6)
(b)()) |a=2.b=5 Bl
dx 1 2 i 2
Area = —dr=] — dr = dr M1AT
_[ ydt r+lx2t+5 J. (1+1)(2¢+5)
2 2
2 A B
T = + =>A=..,B=..
L ((+1)(2r+5) (e+1) (2+5) "
2 4
- % _ % Al
(t+1) (2t+5)
[ BN 2 ln|t+1|—gln|2t+5| MIATft
J (t+1) (2t+5 3
°5
2 dt—[—ln6—21n15]—(21n3—%1n9]
J, (1+1)(21+5) 3 3 3 3
dMI1AT
2 6 | 36
=—In| — [==In
3 5 3 25
(9)

(15 marks)




Question
Number Scheme Marks
8(a) +(—6i+4j—k—(-10i+5j—4k)) Ml
eg r:—10i+5j—4k4_rﬂ(4i—j+3k)
Al
eg. r:—6i+4j—kiﬂ(4i—j+3k)
(2)
(b) 3+3u=—6—->pu=-3 Mi1
p+r12=4=p=.. or g—3=-1=>qg=.. dM1
p=—8 q=12 Al
3)
(c) (4i—j+3k)| (3i—4j+k):l2+4+3 Ml
(4i—j+3k)[{3i—4j+k)=\/26\/260056=19Dcos6*=m Ml
19
s =) —
(coso =) - Al
3)
(d) _ 192
AC = ABsin@ = 26 1—[ ] M1
34910 Al
26 O°
(2
Total 10
Question Lo
NiifBex Scheme Marks
7 (a) ﬂ_4 2 B1
g = (1)
(b) (i) dv 900 . 0 P
i 3 == M1 Al
I=O,V=0:>0=—4§—0+C:>('=... M1
450 3001 +450-450 300r :
(il T 2t+3 ~2+3 AL e
(ii) 150 cm? B1
(5
300x3
(C) I:3:V:m=(100) M1
4 3 dM1 Alcao
100—§7rr = r=2.88cm 3)
@][ av_dv dr_ 900 _, > dr
T T R M1
" " 900 2 ﬂ E_
t=87r=,2.88 Dﬁ—4nx2.88 X2 TR - dM1
dr R Al
Da—awrt().ll cm s 3)
(12 marks)




Question Scheme Marks
7(a) u=4x+2sin2x:»d—“=4+4c032x oe I:fll
: . (21) o
d—u=4+4c052x=8c032x:> [“)e4"*2"“2" cos’ x dx=J. € du M1
dx (0) (0) 8
1, 8, [.1 2
= rl_uetl or I:ur_ue-h-—‘smz;] N A].ft
8 8 0
0
i P |
Alt by Ie4_\+_sm-.\ COSZ x dx :J- e«l.|+‘_5m2,\ » _(1 +cos 2x) dx (Ml
inspection 2 Al)
for first 4 .
marks _ k 4x42sin2x, | n l n  4x+2sin2x A (Ml;
=0 &g © I Alft)
2 % 1 "
= le“ or Fe““*z“""} =—(€" —1) * Al*cso
8 4 8 " 8
(5)
(b) B ; >
V|= frj ¥ = EJ. (6e T cos x) dx |= 367rJ. e T cos? x dx B1
0 0 0
2 4x+2sin2x 2 K.,
K| e cos’ x dx=—(e* —1) M1
0
_ gi 2 _
- (e 1) Al
3
?\Il:;?ti)z: Scheme Marks
7(a) k(9t+5
Substitutes x =3 and r = 0 into x= ( ) M1
4t+3
33:%:.’(:1.8 * Al*
(2)
(b) 4050 Bl
(1)
x(9—2x)_x 9-—Jx Mi
Either A—l or B—-2— Al
3 3
3 _ y, 2
9x-2x" 3x 3(9-2x) .
(3)




(d) di 3
3—:x(9—2x):> —2  dx=|ar
dr x(9—2x)
Or
M1 Alft
dx 1 1
3—-=x(9—2x):> —dx= | =dt
dr x(9—2x) 3
:>llnx—lln(9—2x):t(+c) or lln)c—]—ln(Q—Z)c):l:‘(Jrc)
3 3 9 9 3
Substitutes r =0, x=3=c=0 Ml
l l X 3t
—jln.r—gln(‘)—lx):fD{Q_ZA_}ze ddM1
225 =e_3':>2_—2=e_3r:~x= i —* Al*
x X 2+e
(5)
(e) 4500 Bl
(1)
(12 marks)
Question
Number Scheme Marks
3x A B
2 (a) (2x—1)(x—2)=2x—1+x—2 = Values for 4 and B Mi
One correct value, either A=-1or B=2 Al
-1 2
Correct PF form 2x—1+m Al
3)
L 1 2 1
(b) s+ ——5 dr=—7In(2x-1)+2In(x-2)+(c) M1, Alft
..25 3 1 25
x
dx=|:1n 2x—1)+2In(x-2 :]
J| gy e ane )]
=(—%1n49+21n23j—(—%1n9+21n3} dM1
529
lni Al
O]
(7 marks)




SHESHED Scheme Marks
Number
dy -1 dx_ 2 j[d_y:)_ 2t+5
2@ L a Ty w 2es T \ax ) 2@y MIAL
2t+5 2
Sets — =-4=8 +14t+3=0
2(t+1)2 MIAT
:>(4t+1)(2t+3)=0:>r=—%:>(y=)% dMI1Al
(6)
(b)(i) |a=2.b=5 BI
dx 12 BCY)
Area = —dt=| — = dr MIAT
_[ ydt i t+1x2t+5 J.2 (1+1)(2¢+5)
2 A B
T = + =>A=..,B=..
% ((+1)(2+5) (t+1) (2+5) "
2 4
7N "
(t+1) (2t+5)
C B4 2
dr== 1n|t+1|——ln|2t+5| MIATft
J (t+1) (2t+5 3
~5
2 dt—[—lné—glnwj—[zln3—gln9)
J, (1+1)(21+5) 3 3 3 3
dMIAT
2 (6) | (36]
=ZIn|2|==In
3 5 3 25
(9)
(15 marks)
%‘;ﬁf}:ﬁ: Scheme Marks
) 1 1 5 1
8(a) Ix lnxdngx ]nx—J‘gx x—dx M1
=%x3]nx—$x (+¢) dMI1 Al
3
(b) ‘[ x* In’x dx = —xl x—J. %xijInxxldx Ml
—%xlhl —%[%xslnx—%xsj Alft
Volumez‘[cﬁx In*x dx = ;rx[% ]nx §[3xlnx %xjﬂ: dMml1
=%ﬁes—%;r Al
)
(7 marks)




Question

Scheme Marks
Number
dy -1 dx_ 2 :[d_y:]_ 2t+5
2@ L a Ty w 2es T \ax ) 2@y MIA]
2t+5 >
Sets — —=—4=8 +14t+3=0
2(1+1) MIA]
:>(4t+1)(2t+3)=0:>r=—%:>(y=)% dMIAT
(6)
(b)()) |a=2.b=5 Bl
dx 1 2 i 2
Area = —dr=] — dr = dr M1AT
_[ ydt r+lx2t+5 J. (1+1)(2¢+5)
2 2
2 A B
T = + =>A=..,B=..
L ((+1)(2r+5) (e+1) (2+5) "
2 4
- % _ % Al
(t+1) (2t+5)
[ BN 2 ln|t+1|—gln|2t+5| MIATft
J (t+1) (2t+5 3
°5
2 dt—[—ln6—21n15]—(21n3—%1n9]
J, (1+1)(21+5) 3 3 3 3
dMI1AT
2 6 | 36
=—In| — [==In
3 5 3 25
(9)

(15 marks)




S(a) b cos2xdx=x2.lsin2x— 2x.—1-sin2xdx M
2 2 Al
=g 1si112x— —1xc052x— —lc052xdx M1
q ] 3 2
= lx2 sin 2x+lxcos 2x— lsin 2x (+¢) Al
2 2 4
4)
(b) dy _t COZS t:>e.g. yzd—ydr or | y'dy= |t cos’tdt B1
dr y dr
y' 1 M1 ;
=>=. ; ..=—|t+tcos2tdst g
3 2 M1
1, 1(1,. . 1 0
ve=—1"+—| =t sin2t+—tcos2t ——sin 2t +c
6 2[2 2 4 J (+o -
:>y’:%ts+%t2sin2t+%t0052t—gsin2t+c Alft
(5)
(9 marks)




Question

9(a)

(b)

()

Scheme Marks
i(1+21ny)_2=a(l+21ny)_3xﬁ=L3 M1
dy y y(1+2mny)

. PN
y(1+21ny)3 5
L L L L ()]
dy 3
3cosec(2x)——=y(1+2Iny)
dx
:»I...dyz-[ksin(2x)dx or I%dy=]...dx
y(1+21ny)
and
M1
=>I...dy='[ksin(2x)dx=>...=Ac052xoe
or
o Brrvermee ] e
y(1+21ny) (1+21ny)
A : C
= | ————5dy=| Bsin(2x)dx > ———— = Dcos2xoe M1
y(l+21ny) (1+21ny)
One side integrated correctly
3 3 1 1
y(1+2lny) 4(1+2lny) y(1+21ny) 4(1+21ny) AL
or
1. 1 . 1
I§s1n(2x)dx= —gcos(Zx) oe,Ism(2x)dx= —Ecos(Zx) oe
3 1 1 1
———————=——c08(2x)(+c) or ————— =——cos(2x)(+c
e “@
y=1 x—E:—#——lcos[£)+c:c— M1
6 7 4(1+2m1) 2 \3
—#‘?=—lcos(2x)—l or —;‘?=—lcos(2x)—l Al
4(1+2mny)” 2 4(1+2Iny)” 6 6
3 1 1 3 1 1 2
- =——008(2X) -~ = —————— =—+—cos(2x) =cos" x
4(1+2mny)" 2 2 4(1+2lny) 2 2 (2x) M1
:(1+2lny)2=§se02x=>1ny=l £secx—l
4 2( 2 ddM1
Depends on both previous method marks.
i 1
o Al

=>y=e? 2

®)




Question Scheme Marks
Number
10(a) E= 6f o.e. Bl
dr
Area=[.[sintsin2tx6t dr =]J.sintxzsintcosrx6tdt Ml
3
=12J' tsin’® tcostds Al
0
3)
(b) z x
2 2
=(12)[Isinjz} —a2)| * Lsin® rde M1
3 ; o
: :
=(12)[£sin31}2—(gjj‘ sint(l—coszt)dt M1
3 0 3 0
4 4 L |2
=|4tsin” t+4cost——cos’ t Al
3 o
4
—2r—|4-2
”[ 3] M
8
:2 _—
T 3 Al
(8)]
Total 8
Question Scheme Marks
2(a) 3x+4 _ A N B " C
x-2)2x+1)* x-2 2x+1 (2x+1)
3x+4=A2x+1) + B(x—2)2x+1)+C(x—2)
Eg x=2-5310=Ax25=> A=.. 0or x:-;—)%:Cx-ng:... M1
orx’:0=4A+2B,x:3=4A-3B+C,x":4=A-2B-2C > A=...
2 4
Oneof A== B=——,C=-1
5 5 Al
=>A=.ABs...and C=... M1
Brd Gy 2 4Ty 1. P 4. -
(x=2)2x+1)’  5(x-2) 5(2x+1) Qx+1y 5 5

)




(b) s dx:a]n(x—Z) or 4 dx:ﬂln(2x+1)
x=2 2x+1
8x+9 8x+4 5 , L
t: L ~dx = i it 2dx=}fln(2x+l) +...
(2x+1) 2x+1)* (2x+1)
k K
= M1
I(2x+1)2 2x+1
" n n n nqn .
3x—-w42dx: 2 In(x-2)— ixlln(2.vc+l)+ ! Alft
; (x=2)(2x+1) D 5 2 4x+2
2 2 1 2 2 1
= ZIn(10)—Z1n(25) +— || ZIn(5)—=In(15)+— | =...
(5"()5'1()50] (Sn()sn()m] DM1
258, 1 24,0 0d) 24, 10x15 M1
5] 5750 5 15 30775 25x5
%lng—i (0e) .
(6)

(10 marks)




Question

Number Scheme Marks
7(3.) 2x _» ]- 2x _» ]- 2x
Way 1 Ie smxd.x—Ee sinx — Ec cosx dx M1
]- 2x ]- 2x =
=.——e“cosx— | —e“sinxdx dM1
4 4
2« 1, . 1 ,, 1, .
e'sinxdr=—e"sinx——e“cosx— | —e"sinx dx Al
2 4 4
5 2x 2 ]' 2x ]' 2x 2x 2
—Je“sinxdyx=—e“sinx——e“cosx= Je“sinxdx=... ddM1
4 2 4
=zebsinx—le“cosx+c Al
5 5
(5)
7(3) Ix o« 2x 2x
Way 2 Ie sinxdx=—-e"cosx+ | 2¢”" cosx dx M1
=...+2e2xsinx—j4ezxsinxdx dM1
jez" sin x dx = —e** cos x + 2e** sin x — I4cbr sin x dx Al
5]@2)r sin x dx = —e** cos x + 2e** sinxﬁjch sinxdx =... ddM1
=gehsinx—lez”cosx+c Al
5 5
(5)
b
(b) g(3'2”sin.'ra:—l(:'”cos:'r - %c”sin{)—lc“cosﬂ =.. M1
5 5 5 5
2
L PCAI i Al*
5 5 5
2)

(7 marks)




?q:enf:)ig: Scheme Marks
—6) (—4
7.(a) | Attempts BAOBC | 2|e| 3|=24+6+15=45 M]
-3 -5
Attempts to apply aeh =|a||b|cosd = 45=7x/50cos® | dMI
0059=% oe Al
14
(3)
2
ttempts sind =, [I-| —
(b) A ind= |1 gf M1
Attemptsto apply \a|\b|sin@=7x\/5_0x\ﬁ_4 M1
Area ABCD = 5417 Al
(3)
(6 marks)
(lgllijiztllg? Scheme Marks
0 Jx e 'dx=ix2eh —J.ix e dx M1 Al
4 2
=ix e4 —1xe4"+‘|‘iehdx dM1
4 8 8
1 2 4x 4x 1 ax
=—xe ——xe +—e +c Al
4 32
_ @)
(i 2l _ 4B
2x+1)(2-x) (2x+1) (2—x e, Ml
(2x+1)(2-x) (2x+1) (2-x)
__ 4 3
T (2x+1) (2-x) Al
J‘ %M=Zln‘2x+]l—3ln‘2—x‘ dM1 Alf
X - X
j %dxz(211‘115—311‘15)—(211‘19—311‘12) ddM1
s (2x+ -X
=ln% Al
(6)
(10 marks)




Question Scheme e
Number
lnx
2 X lnxdx——lnx— —><— MIA]
——lnx+
: j
*_—lnx+—(+c) dM1A]
I lnjxdx:[—llnx—l} :[_—llne—lJ—(—llnl—— ddM1
,X X X |, e e 1
2
=l-= Al
e
(6)
%‘f&lﬁi‘éi‘ Scheme Marks
3 J‘ e dr:%xzel\ —J‘ xe  dx M1
1 | e:"-
—2Ae —{2){6 —J de} M1
:%x e ‘—%xe'\+T Al
J”re—‘dx:[l’f:e —le; +—] =8 —-2¢ +——— Ml
8 2 2 4
8
e 1 Al

5)




(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
S(a) . (1) &
1=2 = p=sin”'| - |==
siInu = p=sin (2} 6 B1
x=25inu:>ﬁ=2cosu oe Ml
u
J ﬂ%—dsz’ Mz-—l 2cosu duzJ’ —M 2cosu du M1
(4—)(2)2 (4—4si112r:c)2 (4:.:0521;)2
:I lZsu:u+ 22 duzjﬂ(gsecumnu+lseczu) du * Al*
8cos“u 4cos’u o \2 2
4)
(b)
j (ésccutanuirlseczu} du=§secu+ltanu MIAL
2 2 2 2
[g’seczwltanu]s = 3sec("ﬂ")+ltan("ﬂ") —[3sec0+ltan0)=... Ml
2 2 0 2 6 2 6 2 2
_ G+ B3 B3 (L1 i
6 2 6 2 6
4)
(8 marks)
Notes
Question Scheme Marks
Number
1
8 (a) I y ldy= I 6xe dx Bl
3 2
-2x -2x
5y3=—3xe +I3e dx M1 Ml
3 2
2o ke F e dM1 Al
7Y 3xe ¢ +c
Substitutes (0,1):> c=3 Ml
—2x -2x 3
y2=(—2xe e +2) Al
(7
3
®  |Asx—oome  >0and y =(2) = y=2" M1 Al
(2)
(9 marks)




%‘:}iﬁg? Scheme Marks
3 2y s (. sin2x
yCOs (2x)a=351n2x—)_[}' dy _j300532x dx M
j ydy= j 3sec(2x) tan(2x ) dx Al
P 3 cec2x (+¢) MIAT
E=%s -(2’?] +e=c=..(=95) dM1
> =3sec2x+10 Al
(6)
?\ll:enfggrn Scheme Marks
1 A B
= = 1=42—-x)+ B(4—x) => A=... or B=...
7(a) G-x)2-%)  (h—x)  (2-x) (2=x)+ B(d-x) M1
1 1 & _1 1
A=——,B=— glvin 2 2
2 2 9 g(4—x)+(2fx) Al
[2]
(b) %—k(4—x)(2—x) (>0=> l dx = | kdt
dr ) 4 (4-x)2-x
%ln(él— x) — %m(z— x)=kt (+c) M1, Al
{z:O,xZO :>} lln4—%ln2:(}+c{30=—ln2} M
1 1 1 -
51n(4—x)—51n(2—x):kz+51n2:> 1,1(44_;) = 2kt
4-x 2k
4-2x M
4—x = 4e* —2xe™ = 4 — 4e*" = x — 2xe™™
) ) 4o gett dM1, AT*
= 4 —de™ = x(1-2e™) = xy =~ (*
x(1-2%) = x="—p (%)
[6]
4 — 4™
= —=2e" =3
(c) [ — Db M1
i}OAZz‘:lni =t=awrt 2.03 Al
[2]
10 marks




Question
Number Scheme Marks
2 Achieves a lower limit of 2 Bl
81 =27
Attempts o, yzdx =a-[ —dx= g x—m M1, Al
,[ (2x-3)* (2x-3)"
Correct attempt at volume of solid generated under curve =
[
6
2 k 27 27
el B [
(2x-3)° ], (LU 27) U
Volume =26z« Al
Correct attempt at volume of solid = 7 x 9 x (6 ="2 ") -"26x" ddM1
=298x Al
(7 marks)
Question
8 ericom Scheme Marks
5 2
o i 3x
3. States or implies Volume = T i dx B1
& 3x +5
3% | dx= —f’dezéln@xz +5) M1Al
3x"+5 (3x" +5)
1 1
Volume = {n}[iln(?ﬁx25+5)—§ln(3x5+5)} Ml
=zln2 Al
(5 marks)




Question Scheme Marks
Number
6 u:\/x3+1:u2:x3+132u%:3x2
or
u=\/x3+1:>u2=x3~+—1::>2ur=3x2‘;E
U
or Bl
1
u= x3+13d—u:i(,\r3+l)_3x3x2
dx 2
or
1 2
5 ea de 2 =
x=W=1)3= ==Zu@’=1 3
(u”—1) B 3u(u )
* 5 * 5
e.g. i dx = 9i2£idu:'l.6x3du:6".(u2—l)du
v x3+1 J U 3x°
or MIAI
- 5 * 5 [
e.g. o dx = 93 2 xﬂ+1du= 6x‘du:6J.(uz—1)du
= x3+l o \/x3+l e
3 1
GJ‘(uz—l)du =21’ —6u (+c)=2(x3+1)2 —6.(x~‘+1)2 (+¢) Ml
1 1
=2(x3+1)5[(x3+1)—3]+C=2(x3+1)g(x3—2)+c Al
(5)
Total 5
?\;:Eitéz? Scheme Marks
4(a) e.g. 5+17x-10x> = A2x+1)(1—x)+ Bx(2x+1)+ Cx(1-x)
g
—A=.,B=..,C=.. MI
A=5,B=4,C=8:>f(x)=§+ /I AlAl
x (I-x) @2x+1)
3)
(b) 5 4 8
—+ + dex=5In{x|-4In{l—x|+4In2x+1| (+c
| 2o toi st d s amen] (0) | aiargal
[S5In|x|-41Infl—x|+4In[2x+1[]]
=(51r14—4lr13+41r19)—(51n2—41r11+4lr15)=51n2+4ln[§j dM1A1
)]
(8 marks)




Question Scheme Marks
| 5x+2xx
u=vr ==t =% -2y Bl
du
0| 2 2 M1 Al
Sx+2xy/x Su +2u
= 20 > du = 4.8 du dM1 Al
5u+2u u S5+2u
=4Inu—4In(5+2u) ddM1
Limits=[4hw—4ln(5+2u)]12=41n2—4ln9+4ln?=... M1
=4m[ﬂj
9 Al
(8 marks)

Question Scheme Marks
9(a) 3 ’ Y
Volume, V =Jl'j ydy=x Al =dx B1
1
3 ’ (1+x)(arctan(\/;))
3
du 1 -1 M1
tanu = \fx >sec’u—=—x 2 oe
anu \/; sec ud.x 2x Al
1
2xlx7~ P
RV = (1) 2 - dx:(;r)jfseczudu dM1
(arctan(\/;)] (1+x) 2 (1+tan u)
= rj#ﬁtﬁ{du = 271'J‘Ldu Al
uzm u’
X =3= u=arctan 3:% &
T =>V=2r) —du B1
T U
X=—=u=arctan— = — 3
3 J3 6 .
(6)




(b) uE
V=0_2r)|—— M1
u |,
s
—(er) S
G T/6
3 dM1
Or =27)| - =(2x) L L
arctan/x |, arctan 43 arctan %
=2ﬂ{—§+2]=6 Al
T T
3)
(9 marks)
Question Scheme Marks
Number
! J2xln(3x)dx=x21n(3x)—flxx2dx M1
X
=._.+.Xx dM1
) xz
“ In(3x)—-— Al
x" In(3x) 7
9 1
911‘19———(ln3——]=17ln3—4 ddM 1Al
2 2
(5 marks)
Question Scheme Marks
Number
10(a) & _6r oe. BI
dr
Area:[J‘sintsin2tx6t dr =stin1x25intcosrx6tdt MI
=
=12J' tsin’ tcoszds Al
0
3)
(b) x x
2 2
—a2)| Lsin®e [ a2y | 7 Lsin? rde Mi
3 , 0 3
N
= (12)[£sin3t}2 —(E] sint(l—cos2 t)dr Ml
3 4 3)J,
-3 4 3 E
=|4tsin’ t+4cost——cos’ t Al
3 0
4
=27—|4-2
x [ 3] Mi
8
:2 _—
V4 3 Al
S)
Total 8
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Question

Number Scheme Marks
8(a) x=2 Bl
(D
(b) (28 15) Bl
8]
(c) 1
d_y_l+,_1 -
dx 1
tl
. :>_v—l.5=—§(x—2.5) dM1
dx 3 5
BxA4+5y=15% Al*
(&)
(d) [ crosses x-axis at x = 5 Bl
;ﬁxl.52(5—2.5)(=1857r] M1
dx V(. 1
V=r|yd=r|y'—dt=xn [1——) [1-—,]& MI
dt t S
5 | | g 3
II(I'—Z+—,](1——,J dt=7rj[t +—,——4—3)dr= Ml
g £ L: i1
T ﬁ—§+L—3r Al
3 ¢ B
3 2
P ALY [8—3+1—6]—(1—3+1—3J M1
3 ¢ 3 ] 3 2 24 3 3
V=£ﬂ'+§ﬂ’=2—9ﬂ' Cao Al
24 8 12
(7)
Total 12
%":EZ%Z: Scheme Marks
5(3i) 4 : .
xe"dy=x’e" - | 2xe” dx(+c) MIAI
J‘xe"dxzxe"—"‘e"dx(ﬂ) M1
Ixze‘ dr = x’e" —2xe” +2e* (+c)
Al

Also allow Ixze“' dx = x’e" —(2xe"' - 2e“')(+c)

C)




(ii) !
:(l—3x)2:>u::l—3x:>2ud—u:-3
dx
or B1
2 du_ 3 =3
=(1-3 ——({1-3x) °
w=(1-307 > =313
2% = 2u
dx =27 —— |du
J.\/l 3x ( J
Ml
2 [ [ 2 - 3x]du
VJ1-3x \/l— X
6J‘(u2—l)du or —6J‘(1—u:)du Al
uS
6[?—uJ(+k) Alft
3
(1-3x)2 1 '
6| ~————(1-3x)2 |(+k)=2(1-3x)2(1-3x-3)(+k) MI
= 2(1-3x)2 (243x)(+k) or =-2(1-3x) (3x+2)(+k) Al
(6)
Total 10
Question
Number Scheme Marks
r 2
5, States or implies Volume = b % dx Bl
1 (2x +3)
2
12 g
Attempts % dx = %dx=—18(2xz+3)2 MIAI
(2x"+3) 2x" +3)
187 18~ 713
Sets - + =—=7
2k +3)° (2><;_+3)2 7 M
S = L (2K +3) =TSk = ddm1
(2k" +3)
k=23 Al
(6 marks)




Question

Scheme

Number Marks
9(a) Y
Volume=l44ﬁj 2 voreg 7 12(ﬂ] dx Bl
0 X +3x+5 X +3x+5
0
A 20
l44;r[ln(x +3x+5)l] M1
=1447r(lr1465—ln5)=1447rln93 (units?) dMI1Al
(C))
{a)
(b) 1447 [ In(x +3x+5)] =360
.?I'[I'I(I + 23X+ )]p T
= 144E(ln465—ln(p2 +3p+5)) =3607
ore.g.
let p=20-a: 144z[In(x*+3x+5)] =360z
= 1447 (In465-In((20-a)" +3(20-a)+5)) = 3607
or e.g. Ml
N 20~a
1447 [ln(r +3x+5)] =14471n93-3607
0
= l44fz'(ln((20—a)2 +3(20—a)+5)—1n5) —14471n93-3607
or e.g.
1447 [In(f +3x+5)l’: =14471n93-3607
= 144;'r(lr1(p2 +3p+5)=-In 5): 144710933607
5 465 2 465
—=In| —— |2e’=——
2 p-+3p+5 p-+3p+5
= p*+3p+5-465¢ 2 =0=>p=..
or e.g.
" @’ —43a+465) 14471n93-3607
5 1447
2 - 1441n93-360 1441n93-360 dM1
:>a435—a+463:c[ & ] =a’ —43a+465—5c[ 144 ] =5 g=...
or e.g.
In p4+3p+5 _ 14471n93-3607
5 1447
2 - 1441n93-360 1441In93-360
iw:‘:[ 144 ]:>p2+3p+5_5c[ 144 ]:0:>p:
D
a=awrt 15.5 Al
3
(7 marks)
i




Question Scheme Marks
Number
7 ) dx
x= 431n6’:>@=4c0s6’ Bl
I 1 : dx:j 4cosd 3d9:J. 400519 40 M AL
\5 .2 AN\T 64cos’ @
(16-x7)2 (16-16sin’0)?
1
=—tané dM1
16
Uses limits of% and gor 30° and 60° within their attempted integration
- u M1
and subtracts the right way round e.g. f(?]_f{g] or f(60°)—f(30°)
=L‘[an£—L‘[an£=£ Al
16 3 16 6 24
(6 marks)
Question Scheme Marks
Number
6 u=+x>+1=u’>=x° +132u%’=3x2
or
u=\/x3+1:>u2=x3+1:>2u=3x2%
du
or B1
1
U= x3+13d—w:l(x3+l)_3><3x2
dx .
or
1 2
) A d.x 2 =
x=W-1)P=> ==Zu@*-13
( ) w3 ( )
[ : % /
e.g. i dx = 9x = 6x’du=6 (u‘—l)du
- x3+l v u 3x
or MIA1
. 5 s [
e.g. i 9x 2x +1 6x‘du:6J.(u2—l)du
o \/x?+l o \/x +1 .3
1
I( 1)d =2u’ —6u (+¢) = 2(x +1)-—6(x +1) (+¢) Ml
1 1
=2(x3+l)5|:(x3+l)—3]+c=2(x3+1)5(x3—2)+C Al
(5)
Total 5




Question

Number Scheme Marks
. dx . .
6 (a)(i) | AreaR= yadt= 4sint x —4sin 2t dt M1 Al
=—I 32sin2tcostdt dMm1
v—0=¢-" and y=0=7=0= Area =—J.u32sin2tcostdt=j.4323inztcostd.t * | Al*
= =2 . .
4)
3
) | Areac | Zsin'e| 232,02 _82 M1 Al
Cl R R
(2
) 2
(b) Attempts to use cos 2t =1-2sin tﬁ%=1—2[%} MI1A1
y=~8-4x Al
3
(©) Rangeis 0<f <4 B1
)]
(10 marks)
?ﬂlll;;tti)g;l Scheme Marks
9(a) tan6‘=\/§:>k=%(or 60°) (Allow x=«/§ﬁ€=%(or 60°)) Bl
V= (:r)J‘yzdx = (;J:)J.(2sin2€)2 sec’0dO oe MI1A1
4(:*1')-[sin2 20sec’ 0 d6’=4(;r).[4sin2 Gpeszﬁx’w;g de dM1
=16(x)Isin26d9 oe e.g. 16(7::)'[(1—0052 0)do Al
sin29=¥:>16(7r)].sin29 d9=16(ﬂ')'[# de dM1
3
Volume = 87 (1—cos20)do Al Cso
0
(7
¢) in 260
J.(l—cos29)d9—>6'—8m2 B1
3 . ~ 8 ,
Volume = I 87(1—cos20)do =[87r9—47rsm29]n3 =§7r —2\37 Ml Al
1]
(3)
(10 marks)




2 3x+4 A B C
(a) = + +
(—22x+1 x-2 2x+1 (x+1)

3x+4=AQ2x+1)’ + B(x-2)(2x+1)+C(x-2)

E.g.x=2—)10=Ax25:A=...orx=—%—)§=Cx—§:>C=... M1
orx’:0=4A+2B,x:3=4A-3B+C,x":4=A-2B-2C > A=..
2 4
Oneof A==,B=——,C=-1
: : Al
—A=._.B=.andC=.. Ml
3x+4 2 4 1 2 4
= — - orA=—,B=——,C=-1
(x=2)2x+D)7 5(x-2) S(2c41) @x+DF 5 5 Al
4)
(b) P _dx=aln(x-2 dx=BIn(2x+1
X2 (-2 5, =P )
8x+9 8x+4 5 : Ml
o PR P ki -dx=yln(2x+1) +..
(2x+1) Qx+17 (2x+1)
k K
dx= M1
I(2x+1)2 2x+1
2 3 4 " 2 " " 4 " 1 "1" =
X gr=| 2 In(x-2)- = x—InQ2x+1)+ Alft
7 (X=2)(2x+1) 5 3 2 4x+2 |
2 2 1 2 2 1
= ZIn(10) - ZIn(25) + — || ZIn(5) - ZIn(15) + — |=...
{5"()5"()50] [5()5()30] DM1
2,10 1 2.5 1_2 0I5 i
53{25 50 5 1530 5 25x5
2.6 1
=In——— (o0e
T Al
(6)

(10 marks)




Question

Number Scheme Marks
5 2
-3) +1
u=3+\12x—1:x=&:g=u—3
2 du
or M1 Al
du 1 7 1 1
=3+2x-1=>—=—(2x-1) 2 x2=—F—==
u x & 2( X ) X o1 a3
4 4
——dx= ] —x(u-3)du M1
I 3++42x-1 I u ( )
Iix(u—3) du=J‘[4—£J du dM1
U u
j‘ (4—E)du=4u—12]nu or k(4u—-12lnu) ddM1 Alft
u
13 4
B
I mdx=[4u—121nu]4=(4x8—12h18)—(4x4—121n4)
or M1
13
4 13
————dx=|4(3++2x-1)-12In(3+v2x-1) | =(4x8-12In8)—(4x4-12In4
J| sl Bz )] (e (oxacizmg
=16—-12In2 Al

(8 marks)




Question

Scheme Marks
Number
dy -1 dx_ 2 :[d_y:]_ 2t+5
2@ L a Ty w 2es T \ax ) 2@y MIA]
2t+5 >
Sets — —=—4=8 +14t+3=0
2(1+1) MIA]
:>(4t+1)(2t+3)=0:>r=—%:>(y=)% dMIAT
(6)
(b)()) |a=2.b=5 Bl
dx 1 2 i 2
Area = —dr=] — dr = dr M1AT
_[ ydt r+lx2t+5 J. (1+1)(2¢+5)
2 2
2 A B
T = + =>A=..,B=..
L ((+1)(2r+5) (e+1) (2+5) "
2 4
- % _ % Al
(t+1) (2t+5)
[ BN 2 ln|t+1|—gln|2t+5| MIATft
J (t+1) (2t+5 3
°5
2 dt—[—ln6—21n15]—(21n3—%1n9]
J, (1+1)(21+5) 3 3 3 3
dMI1AT
2 6 | 36
=—In| — [==In
3 5 3 25
(9)

(15 marks)




Question Scheme Marks
7 (i) 5 3
Chooses a suitable substitution for I > X :
x_
1
Eg u=+2x-1 Eg u=2x-1 Bl
u=v2x—1:>£=u u=2x—]:>£=l
du du 2
3x
‘\J'sz N2x -
.[—u+ du .[—u2+ u’du M1
3 3
- 2 —2 2 e z
2u +2u =Fu +2u dM1 Al
3 3 17°
. 1 3 3 1 2 3 2
=z’ +Zul| = =|—ut+= -,
Limits [2“ +2u]1 {2u 2“ | \% |
1 3 1 3 133 Y13 Al
(Exsuixs}(ixlhixlj:ls [5x92+5x92}[5x1+5x1)=16
(6)
7 (i) 616 ol
(x+1)(2x-3) =
6x*—16 B 2 1 M1 Al
(x+1)(2x-3) x+1 2x-3
2—
6x°-16 P 2 1 dx
(x+1)(2x-3) x+1 2x-3
=3x+21n\x+l|—%ln|2x—3|+c M1 Alft Al
(6)
(12 marks)
Question Scheme Marks
1 Fla (Y
xcos3xdx=§xsm3x—§ sin3x dx M1
| 1 dM1
—gxsm3x+§cos3x Al
g :
xcos3xdx= lxsin3x+lcos3x :lisin£+lcos£—[0+lJ M1
. 3 9 " 36 2 9 2 9
1
) Al
18 9
(5)
(5 marks)




IQ\II:JTEEZ? Scheme Marks
7(a) B du
u—tanx—)a—scc X Bl
3
w' =tan’ x=sec’x—-1—> uﬂi - x ! = du Ml1dM1
S+u’)y l+u
u
——— du * *
J‘ Gty Al
4)
(b) u 1 ) 1 i
jm du:—Z(SJruz)2+c=—z(5+tan2x)2(+c) MIA1
(2)
(6 marks)
Question Scheme Marks
S(a) y= f =1=2=3t->t=.. M1
t(3-1)
(:2—3r+2:(r—l)(;—2)=0:)a:1,b:2 Al
(2)
(b) 1="2" 2 3
Area under curve = ydx= yﬁdt= 2 x(2t+2)dt Mg
* LT L13-0 Al
t=l=x=3 =2=3x=8 B1
: 2
So area of R = 1x(8—3)— x (2t +2)dt M1
1 t(3—1)
2
=s-a Vet g Al
1 t(3—-1)
(5)




(©)(i) t+1 A B
t(3—t) t 3—t e
=t+1=A(3-t)+Bt
1 4 M1
E_g_r:O:1:3A:>A:§;t=3:>4:3B:B=§
41 _ 14 "
t3-1) 3t 3(3-1)
(ii)
t+1 1 4 1 4
di= ) —+—dr=—Inr——In(3-t¢ M1
Ir(3t) .[3r 33-1) 3 3 ( )
1. 4 1 1 4 .1, . 4
Area=5-4 —lnr——ln(S—r) =5-4/-In2-=In1-=Inl4+—In2
3003 ] 3 g 3 3
dM1
=5-4 l1n2+iln2
3 3
:S—EIHZ Al
3
(6)
(13 marks)
Question Scheme Marks
Number
10(a) E: 6t o.e. Bl
dr
Area=[jsintsin2:x6t dr =stin1x2sintcosrx6tdt M1
=12.[ztsinztcostdt Al
0
3)
(®) t b 51
=(12)[—smjt} —(12)| =sin’td¢ Ml
3 , 0 3
= (12)[£sin3r}2 —(EJJ‘ ) sim(l—cos2 t)dr Ml
3 0 3 0
=3 4 3 E
=|4tsin’ t+4cost——cos’ ¢ Al
3 o
4
=27 —|4-=
x [ 3] M
8
:2 _—
V4 3 Al
(&)
Total 8
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