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Edexcel AS and A Level Modular Mathematics

Exercise A, Question 1

Question:

Find the polar coordinates of the following points

a (512)
d (2, -3)

Solution:

© Pearson Education Ltd 2C

b (-5, 12) C (=3, -

e (vV3, -1

r )
arctan | -';1:] = 67.4°

F=v5T + 122 = 13
point is (13, 67.47)

r=(-57+ 122 =13

o

180 — arctan | ],;—‘El =:112:6"

point is (13, 112.6°)

f = —( 180 — arctan -'-ﬁ? |

- 112.6°

r=U=57+(-122 =13

point is (13, —112.6%)

# = — arctan $ = —56.3°
r= 2%+ (=3 =13

point is (y 13, =56.3%)

f# = — arctan !_ = =30°
¥

[~

r=yv3t+ (-1 =4 =

point is (2, —30°)
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Heinemann Solutionbank: Further Pure 2

Solutionbank FP2

Edexcel AS and A Level Modular Mathematics

Exercise A, Question 2

Question:

Find Cartesian coordinates of the following points. Angles are measured in radians.

afh,ﬁ] hfﬁ,—F1
\ 6/ \ 6/
d (10,27 e (2, m
1 ,+ f
Solution:
R L
ax=~6cos |‘ HJ - = 33
y = 6sin = =3
5 (8]
b x=6cos(—Z| = 3 .33
L6 2
y=6sin(=Z) =-3
y sin | ‘)
C X =06Cos |: 3w _ 0 or —3/2
\'4 ] 2
y= Hsin |I zﬂ: = g = 3 2
d x=10cos(2T) = -19_ 53
\ 4/ \.2
a3 — 10 e
y=10s8in || = — = -5
: () =5
= _7

e x=2cos(m 2

y = 2sin(m) =0

© Pearson Education Ltd 2C
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C [6 -

point is (3, 3,3

pointis (33, —3)

point is (—3v2, 3v2)

point is (—=5v2, —5/2)

point is (-2, 0)
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Exercise B, Question 1

Question:

Find Cartesian equations for the following curves where a is a positive constant.
ar=2 br=3sech c r=J5cosec

Solution:

ar=2 is x*+y'=4

b r=3secH

rcosf@ =3 Le.x=3

C r= 3cosech

rsinf =3 h.e.y=35

© Pearson Education Ltd 2C
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Exercise B, Question 2

Question:

Find Cartesian equations for the following curves where a is a positive constant.

a r=4utan @sec 8 b r=2acosf c r=23asin#
Solution:
a r= 4atan fsec
- dasin®
cos’ @ 2 :
rcos” @ = 4asin @ » { Multiply by r.
rrcos” @ = darsin 6 - )
*=4ay or y= i-'-”
b r=2acosf
= 2arcos B

22+ =2ax or (@E—al+y=da’

C r=3asinf |
r = 3arsin 8
| ] ] | j[fl : Uif'l
e ' e - | o= 2 =
%%+ 9 3my or by = || 3
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Exercise B, Question 3

Question:

Find Cartesian equations for the following curves where a is a positive constant.
a r=4(1 - cos 26) b r=2cos’f crP=1+tan’@

Solution:

| Use cos28=1—2sin’8

a r=41 - cos2f . s
2s5in°@=1—cos 28

r=4x2sin’eg

' = 8risin’ @ % % 2

(2 + y2) = 8y?

b r=2cos’ P
1% = 2ricos* @ | x 12
(%% + y¥) = 242 |
C rrP=1+tand
= sec* 6 . —‘ Usesec’@ =1+ tan® 6.
rcos’ =1
i.e. =1 or x=z=1

© Pearson Education Ltd 2C
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Exercise B, Question 4

Question:

Find polar equations for the following curves:

ax*+y'=16 bxy=4 c (x2+¥?) = 2xy
Solution:
ax+y =16

rr=16 or r=4

b xy =4
rcosBrsin @ = 4

e e e B
cosfIsiné 2Zcosdsind

i.e = 8cosec2d

c (x2+ %) = Zxy
(Y = 2rcos@rsin @
r* = 2rlcos @sin @

rt =sin26

© Pearson Education Ltd 2C
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Exercise B, Question 5

Question:

Find polar equations for the following curves:
axi+y -2x=0 bx+y?*=4 cx—-y=3

Solution:

a ¥+y:=-2x=0
rt—2rcos8=0

2= 2rcos @

r=2cosfl
b x+y? =4
4y + 22y =4
r2+ 2recosfirsin = 4
(1l +sin28 =4
#o=, A&
l + sin28
C X=3= 3

reos @ —rsinfg =3
Hcos@—sind) =3

ri 1 cos - L sing) = 1’
v V2 I W2
sy Ty _ 3
rlxm.|b‘+-il.—E
_i' -;-lT
r= Lz\L{.[H 1)

© Pearson Education Ltd 2C
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Exercise B, Question 6

Question:

Find polar equations for the following curves:

ay=2x by=-V3x+a c y=x(x - a)
Solution:
a y=2x

rsin @ = 2rcos
tanf = 2 or # = arctan 2
b y=—3x+a
rsinf = —=y3ircosf+a
rsin @ 4+ V3 cos #) = ¢

r!:'%g-.m )+ %cm{j] = ‘2_"
rsin |: g+ E{| = E_:
i gcowt (6 + ”‘{T|
C yYy=xix—aqa

rsin@=rcosf@{rcos g — a)
tan @ = rcos P — a
rcosf=tanf + a

r=tan #secl + asechd

© Pearson Education Ltd 2C
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Exercise C, Question 1

Question:

Sketch the following curves.

Sar ™
ar=\( b #=~ c §=—
? 4 4
Solution:
ar==o Vo

Circle radius 6

-
X
bfg==—" -
! b
A% Half-line
: | x  (half of y = x)
[
eIl
c 0=-= R
4
[
I - ——— Half-ling
pi © (half of ¥y = —x)
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Exercise C, Question 2

Question:

Sketch the following curves.

ar=2sect

b r=3cosec

r= 2sec [ -

Solution:
a r=2sec#@
reos =2
i.e. =P
I:] [ .# COSeC .{}
rsinff= 3
l:e: y=3
C
rcos(6—T)=2
3
r::mﬂms%‘u + rsin @sin 7?‘" =2
X v ? o
S kgl
X+ W % =4
or y =

© Pearson Education Ltd 2C
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r sec (8- T'r'|
. 3|
Ry ]
[
0
;
. ~
! x
¥
]
' linex =2
L
.v‘
_________'{_ ____________________ e — 4.
:'-l.'
¥
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Exercise C, Question 3

Question:

Sketch the following curves.

ar=asinf b r=all —cos 8) C r=acos3f
Solution:
a r=qasing v
r*=arsin @ P
+ 20 7 |" o \
Ty =aqy | 27 /
3 » A\
x4+ {\,r _a '|" = a- \ﬂ-._// -
. 2/ 4 x

br=a(l-cosf) 4
e
T 3
0 0 5 T |52
2a f=10
r 0 i 2a a ()

ﬂf

C r=aqacos3fd

0 | o | 7|7 m™| 27| Sw| 7w | 4w | 3w
(] 5] 2 3 6] 5] 3 2
r 1) 0 0 0 i (0 ] i i

R
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Exercise C, Question 4

Question:

Sketch the following curves.

ar=a2+cosd

Solution:

ar=af2 + cos )

b r=a(6 + cos 8)

- T 3
r 3a 2a i 2a 3a
b r=al6+ cosf
- ™ 37
(i) 0 7 i 5 2
¥ 7a 3TN} Sa (311} 7a
¢ r=aqafd + 3cos )
ks dm| o5
(] 0 7 T b 2
r a 44 i dq 7

© Pearson Education Ltd 2C
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Exercise C, Question 5

Question:

Sketch the following curves.

ar=a2+sin#

Solution:

ar=a2+sind

b r=ual6 + sin )

T 3
r 24 3 | 2d a 2a
br=a6+sinf
L 3m| 4
(] 0 5 b 5 2m
r Ha 7a Gl Sa (&T1]
c r=qal4 + 3sin )
T 3
(i ] 0 5 T 5 2@
¥ 4qa 7 da a da

© Pearson Education Ltd 2C
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cr=a{d+3s5n&

2 =2 x 1s0nodimple

i
7

Sa

6 =2 X 1 s0 no dimple

(&

4 <2 X3 thereisadimple at # =
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The graphs in question 5 are simply
rotations of the graphs in question 4.
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Exercise C, Question 6

Question:

Sketch the following curves.

ar=29 b ri=a"sin@
Solution:
ar=24
T 3
r 0 T 2 i ‘ 47
b =asin#
@ 0 %T T
r 0 a | 0
Cc rP=a’sin2f
T i Swm| 3w
¢(% 1 z]|2|" ‘ w | B
r 0 a ( 8] ‘ i (

© Pearson Education Ltd 2C
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¢ r’=a’sin 26
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W=0
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Exercise D, Question 1

Question

Pagel of 1

Find the area of the finite region bounded by the curve with the given polar equation and the

half lines # = e and 6 = B.

F=acos o,
Solution:
A

r=acosf@

Area =

1
=

+

("

|[‘j

4

at

+

i cos‘ddf
(1]

W T

% (cos20+ 1)
{

.. .!-_-f
i,-si1128+ 35.’;
oL Ty

-|{] 5] (0]

7’

T
8
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a=0,=7

cos28 = 2cos? @ — 1

r=qacos#@isacircle centre |' ;—‘ 0) and radius %
23 2
The area of the semicircle is -. 1ar bt
27 4 8
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Exercise D, Question 2

Question:

Pagel of 1

Find the area of the finite region bounded by the curve with the given polar equation and the
half lines # = e and 6 = B.

r=al(l +sin &,

Solution:

Area

1

= -;rrﬁz

TR

dall + sin @)

W T

L g2 J (1 + 2sin@+sin”9)de

= ]

pE

> a? Lf_'} (14 2sin8+ 3 — jcos26)de »

n T
2 i . i \
1 g2 j (2 4+ 2sin0-1cos 20|de

1213 g9~ 1 |:
5a ‘-_-,-6 2cos @ Esml’ﬁ'j;—ﬁ

3

L2 (3T _a—nl = (37 _q—_qall
ja* |(3F-0-0) - (-2F-0-0)
3_".[?:1"1'

4

© Pearson Education Ltd 2C
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Exercise D, Question 3

Question:

Pagel of 1

Find the area of the finite region bounded by the curve with the given polar equation and the
half lines # = a and 8 = B.

r=uasin 38

Solution:

g==I

|
Il
|

r=asin3g

Area

=1 f; sin?30d6

7}

[i“ ﬁr'l' (1 —cosothdg

i
]

@ To_ 1gneal

4 1 §] 1z

@ 13w (Tl
- - = — 81N == — — = — 5111 7T
o |- o Rl a2 |

¢ kel B T 1 _ ‘-i'!'"|
_-[.I.4 6 6/

2 \

[i_l |I [

T

4 712 12

(m+ 2)a?

48
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Exercise D, Question 4

Question:

Pagel of 1

Find the area of the finite region bounded by the curve with the given polar equation and the

half lines # = e and 8 = B.

r* = q?cos 20, a=0 B= :f
Solution:

r=a’cos28
i
Area = 3 a2 [ cos20d6
T g

r i'1 T
i - -

= |- sin2g|*
L4

in
= II‘_';—_ 5in %TI — (@

li'l
4

© Pearson Education Ltd 2C
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Exercise D, Question 5

Question:

Find the area of the finite region bounded by the curve with the given polar equation and the
half lines # = e and 8 = B.

r*=q’tan @, a=0 B= :f
Solution:

4

! 6=5

»
=10

*=a’tan 0

Area = 1 a? P tan fdé
= L1
F3 LT
= |5 a* Insec@|}

= (3a%Inv2) - (0)

_a*Inv2 i a?ln?2
- g 1

© Pearson Education Ltd 2C
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Exercise D, Question 6

Question:

Find the area of the finite region bounded by the curve with the given polar equation and the
half lines = @ and 8= .

r= 2a#, a=0 B=
Solution:
F Y
1Im
2an = ' '.r'J ={)
r=2a@

: [ﬂ 4a’ ¢ do

Area

th-' TII:

- 22((T) - )

© Pearson Education Ltd 2C
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Edexcel AS and A Level Modular Mathematics

Exercise D, Question 7

Question:

Find the area of the finite region bounded by the curve with the given polar equation and the
half lines # = a and 8 = B.

r=al3+2cos ), a=10 = ?'r.r

Solution:

r=

Area =

-
=10

al3 + 2cos

[}L [ “ (9 + 12cos f + 4cos® 6)de
"f:: J “(11 + 12cos @ + 2cos26)do -

L
5

21116 + 125in @ + sin 29|
s A

T+ 12+ 0]~ (0

L (110 + 24)

© Pearson Education Ltd 2C
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Exercise D, Question 8

Question:

Show that the area enclosed by the curve with

p EP':! + ¢|F'\ 4
F=alp + qcos @) is 5 i,

Solution:

Area = @2 [ (p* + 2pqcos 8 + g cos* ) do

 [#7] 2 cocan Bvcomen o (8
= 1',—1!* J“ |.P' + 2pgeos 8 + —E—LmEE i

5 [

(202 + @ . 2
= 240 "r—z—q 8+ 2pgsin @ + %smzﬂ

[{2p% + ¢4 \ 1
_;1,“_ |lf = .‘!T._ X2+ 0+ ”.| — [m‘

a* (2p° + g*)mw
—

© Pearson Education Ltd 2C
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polar equation

| de

I 4 e ] 2 \
= éu-’ I. | W‘u + 2pgcos 8 + % cos 2#] da

29

[§]

Pagel of 1

| Use cos26 = 2cos” 0 — 1.
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Edexcel AS and A Level Modular Mathematics

Exercise D, Question 9

Question:

Find the area of a single loop of the curve with equation r = a cos 36.

Solution:

Area - in'" j > COs230d0=2 % ' i j " cos?30de

(3] )
:!"1 ’lT \ [ 1 ; y -
=& (1 + cos66) de | Use cos6f = 2cos*36 — 1.
L) | 1
[!_'[ - 1 -
= 5 _H + =sin h&;;;
li‘l [ {7 \
= =+ 0 = (0
2 | 6 'I ]_.
sl T
12

© Pearson Education Ltd 2C
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Exercise D, Question 10

Question:
Find the fAnite area enclosed between r= asin4fand r = asin 28for0 =0 =< ;T

Solution:

R, —
""""" =0
R,
Find P
asin2f = asin4#d
sin2f = 2sin26cos 26
= 0=sin2M2cos28 — 1)
= sin20=0,0=0X
2
cos20=1=9=2
: 6
R,=1a® f" sin2ade ‘ cos2A = 1 = 2sin’ A,
= LA

_ O
= 4"” (1 —cos4@)da

21 17 2
s ‘i iri.' - _:-SET'l 45‘;:; = ‘ji |' (7: — 1' sin 337"_:. - H’”J
= r i '_TT ‘ill

4 16 8

R, =1a2 f:* sin48de = ‘j} j,,* (1 — cos86)de
& [4]

- & lﬁ‘ - ésin&ﬁ]% = t{i [|1‘-— 3 8in 27| = [-7-1- _ Lgin 4m)

4 \ 6 8 3]
:i’”l’-ﬁI
4 112 16
SRele i e = ced? w0 - 393
enclosed area = R, + K 4 [4 16 |

© Pearson Education Ltd 2C
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Exercise D, Question 11

Question:

Find the area of the finite region R enclosed by the curve with equation
r= (1 + sin @) that lies entirely within the curve with equation r = 3 sin 6.

Solution:

r=3sinf | R,

r=1+sin® |

First find P
1 +sinf= 3sin#
= 1 =2sin#

H :.I. -y, :j.r
sind 3 - 0 A

Just finding RHS of the required area, so total = 2(R, + R,)

R =% f (3sin 6)°d6 = f:f":l - cos26)do
=¥ (]
Ry =3 ﬁ, (1 +sin@)*de
So R; = % f,.-'! (1+2sinf+sin“@)do = ;' f,," |j‘ + 2sin @ — %ms 20)de

_9f " T _oT . T i
Hl—;_9—%5“126‘}";—Jllg—gmn:—;—}—m}.

_37_ 93
R'_H

=
]
rt | —

30— 2cos 0 — §sin20]- =_§[{3T‘T— 0~ [%r— V3 -2

9.3

+
5]

i
Il
B

n

_ 5w
R+ R, = 3

Area required is ;’Tﬂ.
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Edexcel AS and A Level Modular Mathematics

Exercise E, Question 1

Question:

Find the points on the cardioid r = a(1 + cos #) where the tangents are perpendicular to the

initial line.

Solution:

r=all + cos )

Require d (rcos@) =0

da
d

i.e. lﬂnnmﬂ + acos® @) = a|-sin @ — 2cos 0sin ]

S0 0= —asin@|1 + 2cosf}

sinf=0= @#=0 % (from sketch 7 is not allowed)
. 7 ; -

st =—3= =2 __,:T =>r=all—3]= ;

|I! 2TI| I _2ﬂ|

points are (2a, 0) and 23

© Pearson Education Ltd 2C
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Exercise E, Question 2

Question:

Find the points on the spiral r = e*?, 0 = # = o, where the tangents are

|

perpendicular, b parallel

to the initial line. Give your answers to 3 s.I.

Solution:

a

r=¢?

x=rcos®=¢ecosh

LEiLff =) = 0= 2e*’cos § — sin Ge*?
0 = e’ (2cos 0 — sin )
tanf =2
3/ |2
# = 1.107 {rads)
r=e*11% =91549,.. !

So at (9.15, 1.11) the tangent is perpendicular to initial line.

y = rsin@ = e*sin ¢

dy _

=0 = 0 = 2e’*sin  + cos A e’
dg

0 = e’ (2sin # + cos 6)
tan @ = ——i
6=(-0.463...) 2.6779,..
posi g R v =9 1 859

So at (212, 2.68) the tangent is parallel to initial line.

© Pearson Education Ltd 2C
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Edexcel AS and A Level Modular Mathematics
Exercise E, Question 3

Question:

a Find the points on the curve r = a cos 26, —-1-?-55 0= —17
the initial line, giving your answers to 3 s.f. where appropriate.

where the tangents are parallel to

b Find the equation of these tangents.

Solution:
i i A
r=acos2é 4
a y=rsinf=asinfcos2 3
dy '

ﬂﬁ = ()= 0= al|cos @cos 20 — 2sin 20sin 0 - / \

0 = acos P [cos20 — 4sin? @] \/“ 8=0

0 = acos 0 [cos” @ — 5sin’ 4]

cosf== 0= 1,;"' (outside range)
tan’f = 1 = tan 0 = :’:% Vo |
- S
f = =0.42053...
V5
r=alcos’f —sin*6l =a2 -1 = ZT”

oo 28 oy oaaq ]
points are | X +0.421 ]

b The lines are y = £¢ where ¢ = rsin (0.42053...)

2a 1 iy E';
=a— == —
3 Vi p
Theline y=c is  rsing=20

2% : L av6
langents have equations r = :-”‘;—} cosec f

© Pearson Education Ltd 2C
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Exercise E, Question 4

Question:

Find the points on the curve with equation
the initial line.

Solution:

r=al(7 + 2cos

¥ =rsin@=a(7sin @ + 2cos #sin 6)

5in 26
dy
a6

0=4cos?@+ 7cos@— 2

O=0=a(7cosl+ 2cos28)

O=(4cos00— 1)(cos@ + 2)
Cos f = } (or =2)

8= x1.318...

r=al7+ j' = ?fl*_'”

tangents are parallel at { ?'-_!,_-:r, *+1.32)
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Exercise E, Question 5

Question:

Find the equation of the tangents to r = 2 + cos @ that are perpendicular to the initial line.

Solution:

r=2+cos# s

x=rcosl=2cosf+ cos’d

dx _

0=0=-2s5in@— 2cosPsinp
e

0= -2sind(1 + cos 6)
sin@=1q0 ~@=0 T
cos=—-1=0=m
tangents are perpendicular to the initial line at:
(3, Mand (1, 7

The equations are
rcosfl=3 rcosfl = —1

r=3sech r=-=sech
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Exercise E, Question 6

Question:

Find the point on the curve with equationr=a(l +tan §), 0= 0 < : where the tangent is

perpendicular to the initial line.

Solution:

r=a(l + tan &) 4
x=rcosf=alcos+ sin @)

dr

T 0 = al-sin @ + cos 0]
tanf =1
g=1
+
bis

point is | 2a,

4
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Exercise F, Question 1

Question:

Determine the area enclosed by the curve with equation
r=a(l +1sin@,a>0,0=<6<2m,
giving your answer in terms of a and .

Solution:

r=afl+;sing)
Area = 3 a’ I (14 ssin6)*de

t;—'. I[I" ' (1 +sinf+ 1 Sinl._ﬂ.:l 40

i
|-

@ [ (94 cosZ28) Use cos20 = 1 — 2sin’ 0
= |5t sin @ — 'S |'I‘1H | 5@ COS8 4 51m= ¢,

AT STapel: ks
=@ 19 g cosg—SINZ0

2 18 16 o
a9 _ 1 _ali—1-—
=S |[F-1-0)-0-1-0)
- "‘5"?1':?'3

8
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Exercise F, Question 2

Question:

Sketch the curve with equation r = a(l + cos ) for 0 = 6 = 7, where a > ().

2

Sketch also the line with equation r = 2a sec # for —%T«:: 8 < T on the same diagram.

The half-line with equation = a, 0 < a < %T meets the curve at A and the line with
equation r = 2a sec § at B. If O is the pole, ind the value of cos a for which
OB = 204,

Solution:

OB = 2aseca . B.-

r=all 4+ cosd)

OA =al(l + cosa) r=2asecH

20=0B=1+ cosa = seco

x=2a)
S S _ — g
cosca+cosa—1=10 - # =1
-1 %41+ 4
COsSa =
2
a is acute.
Vs — 1
cosg = ————
2
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Exercise F, Question 3

Question:

Sketch, in the same diagram, the curves with equations r = 3 cos and r = 1 + cos @ and find the
area of the region lying inside both curves.

Solution:

First find P
l +cosf=3cosd
1 =2¢cos#

A= drcos ; -— %

By symmetry the required area = 2(R; + R.)

Ri == f‘ (1 +ms&]-'dfi=%f5 (1 + 2cos @ + cos? 6)dé
= ") &0
Ri=1[* (34 2cos0+ €0326)4p | Use cos20=2cos2f— 1. ‘
=| ;ﬂ—?smﬁ'+ mn?ﬂr
_1[(m lan 2\ _
=1 L24-2*.”1,’4 sin 2 | tf}}
N F. S ) + 93
212 E S l 16

Ry= - .ﬁ-’i cos fde = ‘: ﬁf (14 cos28)de

] ]

o " ; ._I
-‘ﬂ+-sm2&i 7 |7T+i.}|--|%7.+.'~_-‘3||
=31T__ 9\3
8 16
w ™
Area required —2[ 3 T+ ]_ N
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Exercise F, Question 4

Question:

Find the polar coordinates of the points on r* = a sin 26 where the tangent is perpendicular to
the initial line.

Solution:
?=a’sin20 (musthave0=60=T)
r= aysin26
x= rcosf =acosfsin26
dX _ 0 s 0 = —sin 65in20 + i,u.m 6 __L_ Zeos26
de vsin 26
ie. 0= —sinfxsin28 + cosfcos20
i.e. 0=cos3if
woa AT AT
=93
=0
6" 2
S0 Lff—g 7| and (0, T
\ V 2 (o 3} | 2 !
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Exercise F, Question 5

Question:

a Shade the region C for which the polar coordinates r, @ satisty

r<4cos20 for -T=<=g=<T
4 4
b Find the area of C.

Solution:

P .
a ; ==
; A

0=-E

b Area =2x1 J " 16cos’260de
(1]

= [ '(8 + Bcos48) do

[Hu+2ﬂn+ui
=2g+0-=-0
= 2
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Exercise F, Question 6

Question:
Sketch the curve with polar equation r = a(1 — cos #), where a > 0, stating the polar coordinates

of the point on the curve at which r has its maximum value.

Solution:

Max ris 2a at point (2a, m)
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Exercise F, Question 7

Question:

a On the same diagram, sketch the curve €, with polar equation

r=2cos20 -T<g=<T
4 4
and the curve €, with polar equation # = [_?*T:-

b Find the area of the smaller region bounded by C, and C,.

Solution:

% =0
r=2cos21
‘n
7
b Area = le dcosi26
242
T
= f; (1 + cos4d)de cosdf = 2cos?260 - 1
h|,1 L

=0+ gsanmJ"_ﬁ
i 12

[T - m Licaes TN
=(Z4+0)-(Z +1sinT

& ™) " lgEt R g)
_m_1,V3
= R oy

6o 2
—T_v3

4] B
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Exercise F, Question 8

Question:

a Sketch on the same diagram the circle with polar equation r = 4 cos @ and the line with polar
equation r = 2 sec 6.

b State polar coordinates for their points of intersection.

Solution:
a r=2secf t r=4cost

reos = 2 A~

x=2 R
"3 <
| _ ] 4 g=0

b x = 2isadiameter 2,

F= -l.ZE + 22 =22

x=2

So polar coordinates are

|;2~.E,-‘j-;“; (2v2, —Ff]
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Exercise F, Question 9

Question:

The diagram shows a sketch of the curves with ya
polar equations p
r=a(l +cos @ andr=3acos 6 a>0

a Find the polar coordinates of the point of
intersection P of the two curves. N : .

b Find the area, shaded in the figure, bounded
by the two curves and by the initial
line @ = 0, giving vour answer in terms
of a and .

Solution:
a all +cosf) =3acosd
1=2cos8
e . =1 =
cos @ = 5= fl )
. . (3 a7
So Pis | 54,3 |
b Area = -‘;;:j [; + 2cos 0 + “}-;25| d6 + 3 Lz cos’ #de
s ] - 1

SHE

= [ f+ 2sinf + . HLI'I::'E *+- e[8+—5m98];

_n‘"‘[‘rr_h x . V3| .9 2| V3
=L|T F+22( 4252 |T-12

212 8l 1% 1% -
:%dz

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\fp2_7 f 9.h 3/10/201:



Heinemann Solutionbank: Further Pure 2 Pagel of 1

Solutionbank FP2
Edexcel AS and A Level Modular Mathematics
Exercise F, Question 10

Question:

Obtain a Cartesian equation for the curve with polar equation

ar’=sec?2f b r’ = cosec 26.
Solution:
a rt=sec2f

reos28 =1

2(2costh — 1)

Il
e

.ZF'T L'UH: i

22 =1+x+ .‘F:'

yr=x*-1
b = cosec28
rrsin28 =1

2rsinf@rcos = 1

ey =1

o

[+
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