
xxy xxy

xy

p q

A = B = C =

B

P

y

a b c

P = Q = R =

m

c
xxxx

dxxx

xxx

xx

x

x

dx

dT

x

p q

A = B = C =

B

P

y

a b c

P = Q = RR =

c
xxxx

ddxxxxx
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x
x

y
A

A

x
x

y

cxxy [M1]

x y

c

c

c

xxy xxy [A1]

x
x

y

x

x

y

[M1]

xy [A1]

xy

x

y

cxxy xx xxxxx [M1]

x y

c

c

c

y xxyy [A1]

x

y

x

x

yy

[M1]
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aaxxy a

a x

x

aaxx

aa [M1]

aa

aa

a

a   [M1]

a a

a [M1]

a a

a

aaxx a  [A1]

x

a

[M1]

a

a

aaxx a [[[[[[AAAAAA1]1]1]1]1]1]

x

 

18



qxpy p q A

y B C

x D

p q

A B C

p [B1]

q [B1]

xy

x y

A = [B1]

y

x

x

x x [M1]

x x [M1]

B = C = [A1]

A

C

D

B xO

y

p [B1]

q [B1]

xy

x y

A = [B1]

y

x

xx x [M1]

x x [M1]

B = C = [A1]

C

D

B xO
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ba a b

ABC ABC AB

AC

BCA

[M1] rationalize denominator 

[M1] correct multiplication

[A1] correct evaluation of square

BCA BCA

[M1] Use of trigo identity

[M1] Use of answer in (i) - allow ecf

[A1]

A

B C

[M1] raatitiononalalizize deenonommininatator

[M[M[M[MMMMMMM[MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM1]1]1]1]1]1]1]1]1]1]1]1]1]1]1]1]1]1]1]11]111]1]11]1]1]1]1]1]1]111]1]111111]1]1]]1]]]1]1]11111]1]]]]]1]1]1]1]1]1]1]1]1]]1]1]1]]]1]11]1]1]1]]1]]]1]1]111]]1]1]]]1]111]]]]1]]1]1]1]]]]]1]1]]]1]1]11]1]1]11]]]1]]1]1]1]]]]]11]]]11111111111]11111]1]1]111]]11]]]11]]1]]] cocococococococoocooooococococococococococococococococcooocococooococcocoooocooococoococooocccooocococooccocococcoccccococococcoccocooccccoocccococcoococcoocococooocococccccooococoooooccoooccooccccooooocoooocccooooocooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrececeeeeececeecececececeececececececceceeeecceccececeeececcecceccceeeeeceeececccceccceceeeccccececeeceecececccceceecceeeccceceecccceeccccccccccceeccccccccececeeeeeeeeeeceeeeecctttttttttttttttttttttttttttttttttttttttttttt mumumumultltltltipipipiplilililicacacacatitititioooon

[A1] correctt evevaaluatitionon of square

BCA BCAA

[M[ 1] Use of trigo identity

[M1] Use of answer in (i) - allow e

[A1]

B C
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A l xy P

B l PBA

B

PBA

B

PB l PB [M1]

B l

 B xx [M1]

PB
x

x
[M1]

xx

x [M1] solving for one of the coordinates correctly

y

B [A1]

 [Alternative solution] 

PB l PB [M1]

PB cxy

PB

xy    [M1] finding eqn of PB correctly

xy

xx [M1]  or equivalent 

x [M1] solving for one of the coordinates correctly

x

P

l

B

A

y

PB l PB [M[M11]

B l

B [MM1]1]

PB
xx

[M1]

[M[M1]1] solving for one of the coordinates correctly

yy

B [A1]

 [Alternrnatativivee solution[[ ]n

PB l PB [M1]

xx

P

l

B

A

y
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y

B [A1]

x

PBA [M1]

[A1]

  (Also accept Shoelace Mtd or Area of triangle method) 

P

AP

PB [M1]

PB cxy

PB

xy   [M1] finding eqn of PB correctly

xy

xx [M1]  or equivalent 

x [M1] solving for one of the coordinates correctly

y

B [A1]

PBA [M1]

[A1]

P

A

B

y

x

AP

PB [M[M1]1]

PB cx cxy xx

PBPB

xxy [M1] finding eqn of PB correctly

xy xyy

xx [M1]  or equivalent

P

A

B

y

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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yyyyy

y

yyyy

yyy

yyyy [M1]

yyyyyy

yyyy [M1]

yyyy [M1]

yy

y

y

y

y
y

yy [A1]

Alternative solution:

yy

y

y
y [M1]

yy

           yyyy          [M1]

yyyyyy

yyyyyy

yyyy [M1]

yyyy

yyy [A1]

yyyy

yyy

y y

y [M1]

y

y [A1]

yyyy

y

y

y

y
y

yy [A1]]]]]]

Alternative solution:

yy

y

y
y [MMMMMM1]1]1]1]1]1]

yyy

yy [M1]

yyyyyyyy yyyyyy y yy

yyyyy yyyy y yyy

yyy [M1]

yyyy

[A1]

yyyy yyyy yyy

yyyyyy

yy y

y [M1]
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cbxay P Q R

x

a b  c

P Q R

a [B1]

b [B1]

c [B1]

x
y

y

x

x

x
[M1]

x

P = Q = R = [A3]

P Q R

a bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

P Q RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

a [B1]

b [B1]

c [B1]

x
y

yy

xx

x

x
[M1]
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xy

x

xy

mxx

m

x x

x

y x

[B1] (or other equiv logical arguments )

y

x

x x [M1]

x x

x [A1]

[C1]

[C1]

mxy

m m

m m [B2]

y x

[B1] (or otheherr eqequiuiv lologigicac ll arargug men

y

[M1]1

x x

x [A1]

[C1]

[C1]

 

25



xxxxx
x

xx x

xxxxxx
x

[M1]  product rule +

[M1] chain rule

xxxx

xxx [A1]  double angle formula

cxxdxxxx [M1] reverse of differentiation

cxxdxxxdxx

cxxdxxxdx
x

[M1] double angle 

formula

cxxdxxx
x

x [M1] correct integration

c
xxxx

dxxx [A1]

[ ] g f

cxxdxxxx [M1] reeeeeeveveveveveversrsrsrsrsrseeeeee offffff ddddddififififififfefefefefef reeentntntntntntiaiiiii tion

cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccxxdxxxd

cxxdxxxdx
x

[M1]1]1111 dddddod uble angle

formula

cx cxxd xdxx xx
x

x [M1] correct integration

c
xxxxxxx

dxxx [A1]
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xy

xy xy A

B AB

[C1]

[C1]

xy

xy

y
x

y
y [M1]

yy [M1]

y

y [M1]

y x

y x

A B [M1]

AB [M1]

[A1] (Only exact answer accepted) 

[C1]

[C1]

y

xy

y
x

y
y [MM1]1

yy [MM1]1]

y

y [M[M1]1

yy x
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xx

xxx

xx

xxx
x

xx

xxx

xx

xx
[B1] [M1]

x

C

x

B

x

A
[M1]

xxx
[A2] A B C

 [Alternative Solution] 

xx

xxx

x

C

x

B

x

A

[B1] [M1]

xx

xxx

xCxxBxAxx [M1]

x A B C

xx

xxx

xxx

[A2] A B C

[B1] [M1]

C

x

B

x

A
[M1]

xx
[A2] AAAAAA BBBBBB C

 [Alternative[[ SolutionSS ]n

CBBA

[B1] [M[MM1]

[M1]

x A B C

x

 

28



dx
xx

xxx

dx
xxx

x
xxx [M1] for ln terms + [M1] for

x

[M1] subn of limits

[A1]  for correct appln of laws of log [A1]  for correct applplplplplpln offffff llllllaawaa s of log 
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G

S

x H,

HS

H S

x

x T

x

T

x

xHS

x [M1]

H S

x
[A1]

G H
x

T
xx

[B1]

S

Sea

G
Coast

x

H

HHH SS

x TT

x

TT

xx

x

HSS

[M1]

Sea

GGGGGG
CoCoasastt

x

HHHHHH
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x

x

dx

dT

x

x

dx

dT
[B2]

T
dx

dT

x

x
[M1]

x

x

xx

xx

xx [M1]

x

x

x x [M1]

x

dx

dT

x [A1]

End of Marking Scheme

xx [M1]

x

x

x x [M1]

x

dx

dT

xx [A1]
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p

x

xx

PD BC

PD BC

xe

x

x

e

xxx

xx

x x

x

k

PDP BC

PDPD BC

xe

xx

x

e
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x A B

yyx

xxy xy

yyx xy

t

xy

AG xy

G

yxyx

H

C yx

xx k xx k

ba

t

t

x

VtaV

t

V

a V

t

xy

AG xy

G

yxyx

H

C

kk xkx kkx

ba b

tt

t

x

V
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xppxxxpxx

x

p

pp

pp

pp

pp

x pxx

x
px

x

xxx

xx

xxxx

xxxx

xxxx

xx x

x

xx

xx

xxx

x x

x x

x x

x x

p

x

x
px

x

xx

xxx

xx

xxxx

x

xx

x

xx

xx

x

xx

xx

xxxxx

x x
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xx

xx

xx

ACBADP PD BC

ABP

ABPADP A D B P

BDPBAP
DBC PD BC

BCDBAP

BCDDBC

DCDB

AAACCBBA AAAADPPA PD BCCC

ABPPAA

AABPAA AAAAADDPPA A D B P

BDPABAP
DBC PD BCCC
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xe

x
y

x

xx

e

exe

dx

dy

x

x

e

x

e

x

xe

x

y
dx

dy

xe

x

xe

x

x

dt

dx

dx

dy

dt

dy

dt

dx

e

x
x

x
dt

dy

dt

dx

e

e

dt

dx

x
e

x

e

e
xe

x

dt

dx

dx

dy

dt

dy y

dt

dx

e x

x

x
dt

dy

dt

dx

e

e

dt

dx

x
e

x

e
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xxxx

xxx

xx

xxx

xxxx

x x

hxxxxxx

x

h

h

xxx

xxxxxx

xxxx

xx

xx

xxxx

x x

x

kxxy

kxxxx

kxx
dx

dy

dx

dy

kxx

k

k

k

h

x

x

xx

kxy xx

kkxxxxx xxxx

kx
dx

dy
xxx xxx

dx

ddy

kk
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xxy

xy

x

xx

xx

xx

xxx

x A B

xxy xy

xxxx

x
x

x

yyx

xxy xy

yyx xy

ttx

tt
t

x

t

t

x

t P

xx

yyx

xxy xy

yyx xy

tx ttt

tt
t

x
tt

xx
tt

tt

t

x
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P
t

x

tt

tt

ttt

tt

t t

tt

t

x

t

x

t

x

tttt

tttt

t

x

t

x

t

x

tttttt

tt ttt t
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A B

AB

AB

AB

x

y

xy

yx

AG

AG
x

y

xy

G AB

AG

x

x

xx

yx

G

AG

C yx

yxyx

H ba

ba

ba

H

C yx

yxyx

xy

y

AG

AG
x

y

xy

GG AB

AG

x

x

xx

yxx

GG

AGGG
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xx k

xx k

k xk

x x

xx k xx k

xx k

xx

xx

x

xx

xx

xxx

x

bt
x

ax

t x

a

a

a

t x

b

b

b

ba

t
x

x

t

t

tt

t

t

x

x

xx

x

x

x

bt
x

ax

t x

a

a

a

t x

b

bb
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taVV

VtaV

aVV t

t

V

V t

a

a

a

V

V

V

V

t

a

a

a

V

V

V

 

42


