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Exercise A, Question 1

Question:

Find the polar coordinates of the following points

a (512
d (2, —3)

Solution:

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com

b (-5, 12) c (-5, -

e (vV3, -1

i r )
arctan | '—,.1==] = §7.4°

r=v52+122=13
point is (13, 67.4%)

r==57+ 122 = 13

=]
]

180 — arctan | ]q—zl =:112:6"

point is (13, 112.6°)

f = —( 180 — arctan -'53 |

- 112.6°

A=52+ (=122 = 13

r

point is (13, —112.6%)

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

point is (y 13, =56.3%)

f# = — arctan I_ = =30°
¥

r=yv3+ (=1 = /4 =

[~

point is (2, —30°7)
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Exercise A, Question 2

Question:

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

a (6, 7'_'| b (6, -1 c |6, ')”T.'I
Y \ 6/ Vo4
d (10,27 e (2,m
1 ,+ f
Solution:
e 0T -
ax=~6cos | H] s b 373
y= hsin:.'- =3 point is (3v3, 3)
¥
T &3 _ L5
b x = 6cos| r = 3v3
¥y =6sIn [ —:.-T] = =3 S pointis (3v3, —3)
3
c x=6cos(3T) =-Lor-3/2
\ 4/ V2
y = 65in | M =6 -3/ s pointis (—3v2, 3v2)
- \ 4/ 73
d x=10cos(27) = -10_ _52
L "l' J '.2
v = 10sin [2T| = ~10_ _5/3 point is (—5v2, —5/2)
’ \ 4/ v
e x=2cos(m = -2
y = 2sin(m) = () 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:

b r=3secH

rcosf@ =3 Le.x=3

C r= 3cosech

rsinf =3 .e.y=35
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Exercise B, Question 2

Question:

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

a r=4uatan fsec br=2ucos 8 c r=3asinf
Solution:
a r= 4atan fsec
p=2dasing
cos’ @ ; :
rcos” @ = 4asin @ » { Multiply by r.

rrcost @ = darsin @

x>=4ay or y=X

Jm
b r=2acos@
o= 2arcos

-

22+ =2ax or (@E—al+y=da’

C r=3asinf

r = 3arsin 8

x* + y* = 3ay or x4 (y—24) =20
: ' | | 4
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Exercise B, Question 3

Question:

Find Cartesian equations for the following curves where a is a positive constant.
ar=4(1-cos28 br=2cos*# crP=1+tan?#

Solution:

| Use cos28=1- 2sin’ @

a r=4(1 — cos 28 s
2s5in°@=1—cos 28

r=4x2sin’eg

3 — Qricinl E
rt = 8r-sin- @ — e

(2 + y2) = 8y?

2cost
2ricos’ @

(22 + y2) = 2x2

=3
iy
Il

-
Lo
Il

C rr=1+tan20

sect f = —‘ Usesec?f@ =1+ tan? .

B
il

rreostg =1

i.e. xé=] or r==*]
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Exercise B, Question 4

Question:

Find polar equations for the following curves:

a x.:! 4 }._' — ]h l:' .‘J.‘j' = 4 C | _1{_-3 L ‘1}_'_-"|_ — E‘le
Solution:
ax+y =16

rr=16 or r=4

b xy =4
rcos@rsin = 4

4 8

T cos@sinf 2cos@sin O

i.e = 8cosec2d

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

r* =sin20
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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

v

== 2rcos @

r=2cosfl
b (x+y)? =4
J‘._' 4 :L_.-_' T .?*1-}.1 = _1.
r2+ 2recosfirsin = 4
(1l +sin28 =4
P
l + sin28
C X=3= 3

rcosf = rsing =3
Hcos@—sind) =3

ri 1 cos - 1l singl| = J’
v V2 I W2
sy Ty _ 3
mm|b‘+i;—E
-—i---' +T_T
r= Lz\L{.tﬂ' 1)
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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

Hsin @ + V3 cos B) =

L V3 '
r!,%ﬁlrlﬂ-thmM =

3 =

-
| =3

rsin (8 +

wy
[~

N (e I TR 4
I—EL{)‘\LL|IH. 3|

C ¥y =x{x —a)

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

r=tan #secl + asechd

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Further Pure 2 Pagel of 1

Solutionbank FP2
Edexcel AS and A Level Modular Mathematics

Exercise C, Question 1

Question:

Sketch the following curves.

Sar ™
ar=\( b #=~ c 8= —
? 4 4
Solution:
ar=a6 ¥a

Circle radius 6

bo=2" ¥
4 | 5a
o Half-line
5 ¥ (half of ¥ = x)
T
C H = =k -
4

Half-line
(half of ¥ = —x)
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Exercise C, Question 2

Question:

Sketch the following curves.

ar=2secé b r=3cosec @ cr=2sec|6- 1_,:"']
Solution:
a r=2sec#@ Vi .
rcosf =2 :
je il I’
1.2, X P EE ---r
: linex =2
b r= Acosech ¥4
rsinff= 3 . . —
i.e y=3
:'-l.'
i e =T al | — _TI: 1',|
C r=2sec(#0 3] i
recos (@ — T =2
3
rcos {;‘cm%'_ + rsin #sin %‘" =2
5 o S
gty =2
X+ W 3=4
or y = 4_ — ];x
vd W3
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Exercise C, Question 3

Question:

Sketch the following curves.

ar=uasin@

br=uall —cos @

Pagel of 1

€ r=acos3f

Solution:
a r=asing Vi
r* = arsin @ 2|
¥y 2 [ a \
¥ +y*=ay \ 21 )
A\
2 I V2 _ Az \n,_,z/ e
X=+ {:r Z'l = 1 x
Circle centre (0, 5) radius 5
br=a(l-cost) 4
e
T Jar
e |o | F|m|F|2mw|
2a il =0
r 0 i 2a t] 0
ﬂf
C r=acosif
0 | o | 7|7 m™| 27| Sw| 7w | 4w | 3w
G 5] 2 3 5] 5] 3 2
r 1) 0 0 (0 Tl (0 ] i (]
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Exercise C, Question 4

Question:

Sketch the following curves.

ar=af2+coséd b r=a(6 + cos 8) cr=a(d4+3cosd
Solution:
a r= a2 + cos ) *

- T 3

r 34 2a i 2a Ja
b r=alb + cosh) 4
6a,
: ™ 37 :

S5a

¥ 7d Gl Sa Gl 7a

bﬂ
6>2x1 S no dimple.

Y

¢ r=aqafd + 3cos ) :
da!

0 0

3|2y
=

r a 44 i dq 7

4<2X3 ;. adimple at 8 = .
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Exercise C, Question 5

Question:

Sketch the following curves.

ar=a2+sin# b r=ual6 + sin ) cr=a(44+3s5na
Solution:
ar=a2+sind &
- Ja.
T 3
r 24 3a 2a a 2a " Za Za 9=0
a,
2 =2 x 1s0nodimple
b r=al6 +sinf) b
il
L 3m| 4
7] 0 5 T 5 2m
r 6a | 7a | 6a | 5a | 6a S 6a H=0
Sa
6 =2 X 1 s0 no dimple
¢ r=q4 + 3sin@ "
fa:
T 37
o | 0 2| = | | o
¥ 4qa 7a d4a a 4a
T da da =0

(&

4 <2 x 3 - thereisadimple at § = i;r

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@ ¢ rP=a%sin 20
Solution:
ar=2d .1.
T 3
r () T | 27 | 3w ‘ 47
b =asin# 4
iy
0 2E
r () i | 0 B B =0
Cc rP=a’sin2f i
T i 2T 3
@193 ‘ 2 |7 ‘ w | B
-
=0

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Further Pure 2 Pagel of 1

Solutionbank FP2
Edexcel AS and A Level Modular Mathematics

Exercise D, Question 1

Question:

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

i _ T
F=acos 8, cr—{],_B—z
Solution:

A

r=acosé
w .
Area = 1 g f cos*@do cos20 = 2cos2 @ — 1
o L1}
3

+

" f (cos20 + 1)

3 1|?f
=_— |-sin28+ F,i!-;
L= 3

_ @y m
= |{] - E'l ((#))]

4 .
r=qacos#@isacircle centre |‘3‘, 0 and radius %
. T Vs ! . , Z
5 The area of the semicircleis -. 179 =47

2TETg

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Further Pure 2 Pagel of 1

Solutionbank FP2
Edexcel AS and A Level Modular Mathematics
Exercise D, Question 2

Question:

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=all +sin @, cr=-—;‘r,,ﬂ=;r
Solution:
4
2a!
"""" a k_ /@  B=0
r=all +sin
i
Area = 1 g2 J {1+ 2sinf+sin @) de
= 1 a’ j_';, [1+ 2sinf+ 1 - —_',—L'm 20| do » Use cos28 =1 — 2sin’ 6.
=1q2 j £ (2 4 2sin@ - !;utoszﬂjdﬂ
=1a2[20-2cos6 - L sin 25};5?,
IO Pt e A .| S e
=24 7 0 '”,l |_ T 0 {}]‘
_ 3ma’
4
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Exercise D, Question 3

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=uasin 38, o= ?,‘-,,B= r

Solution:

g=2=1

wi|
o

Il

|

r=asin3g

Area = i @ f:" sin®36d6

- [i f”.b (1 = cos66)de Use cos68 = 1 — 2sin?386.

]

~ @ [g-Lgneo|
4 | (8] 1z

_ @ _1..3m _ (& _1...\]
of (vl ol b it Sl

I )
T\E 8T €l

:i-'l' " .i'l
4\12 12

-4

(m+ 2)a?

48
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Exercise D, Question 4

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.

ri=qa?cos 28, a=0,8= 'f
Solution:

r=a*cos26
i
Area = 3 a2 [ cos20d6
T g

a2 -

.l =

= | = sin 28|4
L4

= |Il_;—_hi['l %TI — (@

1i'1

4
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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

=1

*=a’tan 0

Area = 1 a? P tan fdé
& i

(1 v 4T
5 a Insec @3

II, a* |le-2- | = (0)

a* Inv'2 i a?ln?2
7 1
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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= 2[“‘1 o= ”. ﬁ = 4T
Solution:
F Y
1Im
Yan - H=0
r=2a@

Area = 1 [ 4a’@* de

rallw
= 24° ﬁ
L.% il

= 22((2) - (0)]
\3) ~ O
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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.

=3+ 2cos 0), a=10 = ;'IT

Solution:

r=al3 + 2cos

W T

Area = % ’ "9+ 12cos 0 + 4cos’ 6)da
%" J “(11 4 12¢cos 0+ 2cos26)do '—I Use cos20 = 2cos* 8 — 1.
& M)

1 17
|1

~ LL{"'||&+ 125in 6 + sin 26)
l i}

=4 (T4 12+0)-(0)

=%mw+z4]
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Exercise D, Question 8

Question:

Show that the area enclosed by the curve with polar equation

zP" . {IF_ mi®

F=alp + qcos @) is 5

Solution:

Area = 1 a [ (p* + 2pgcos B + g°cos® 0)do

X a? l . | P+ 2pgeos 6 + %: cos 26 + l;— ldo Use cos 28 = 2cos’ f — 1.
w 0 \ & !

Il
-
i

1 2 j: | lzip—_ﬂf+ 2pgcos @ + %—{‘ns 26‘] df

] Jar

,[[20% + 4] o
= 240 'r—z—q 8+ 2pgsin @ + %mnzﬂ

LH]
} 2 |

2Ll x2+ 0+ :}| - lt}]l

@ (2p* + )m

: T
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Exercise D, Question 9

Question:

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

Solution:

Pagel of 1

Area = L a? f- cos?30de =2 x 1 j " cos?30de
= f = (1]
N : =
= f; ’ "1+ cos60)de Use cos68 = 2cos* 360 — 1.
& Y0 | 4|
2 ”
= [!2 6+ sin h&j;;;
1i‘| [{aT \
= L+ 0= (0
2 _l- G 'I ]_
sl T
12
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Exercise D, Question 10

Question:

Find the finite area enclosed between r=asin4fandr=asin 28for0=0=

Solution:

f=0

Find P
asin 28 = asin 48
sin2f = 2sin26cos 26

= 0=sin2M2cos28 — 1)
= sin20=0,0=0FX
sin ; >
cos20=1=9=2
2 6

Ry =442 f" sin*20d6

Li]

3 T
= i "‘H - cos 46)dé

4 dy
_@[p_1enaple= @[({m_
ol LA e .L[ca 3
_a[w_ V3]
4 16 8 |

R, = 5 @ f,-," sin46dg = j,.f (1 = cos86)de

i 4 [4]
_ g1 i@
7 |# Ssmaﬁ] 4 ['-4
-z _\3]
4 112 1
sRiloted des s _ @ |m_ 33
enclosed area = R, + K 4 l4 16
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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 | H

r=1+sin® |

First find P
1 +sinf= 3sin#
= 1 =2sin#
H :l -y, — F.T
sind 3 = 3

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

R =1 f" (3sin §)°de = L: fﬁ (1 —=cos26)da
=0 (1]
Ry =1 ﬁ, (1 +sing)’de
50 Ry =1 f (1 4+ 2sin @ + sin’ ) d6 = 4 f,,-’ (34 25in @ — 3 cos26)de

Ry=2[8-1sin28]s =3 l[’(’—:— 3sinJ) - :m:

Ry =1 [36 - 2cos 6~ L sin26]: =_%[{3T“— 0f - [%r— V3 - ‘3—?'
R-’=?1T+91\ff
Ry + Ry = Sg'rr

Area required is ;’Tﬂ.
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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 + costh A

A | ! !
Require —= (rcas @) = 0 m
L T ’

d

i.e. qg (908 0 + acos’ @) = a|—sin @ — 2 cos 0 sin d]

S0 0= —asin@|1 + 2cosf}

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

" 2 f 13
cos B = _-"r — = i"::.T:: ﬂ':[nli - :r.l ::'_;3

2w\ (a —2m)

. : : (il
points are (2a, 0) and |I2-J 3173
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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=p2f
28
x =rcosf =e" cost

& _ 0= 0=2e"cos 0 — sin G

de
0=e"(2cos8— sin @)
tanf =2
[ /e ;
# = 1.107 (rads)
rm@*h0 91540 1

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

y = rsin@ = e*sin ¢

dy i i
> =0 = 0= 2e*’sin § + cos § e**
dg

0 = e (2sin 6 + cos 8)
= tan @ = —1

=3

(7]

(—0.463...,) 2.6779...
p= @2 X261 = 911 852,

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

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com

Pagel of 1



Heinemann Solutionbank: Further Pure 2 Pagel of 1

Solutionbank FP2
Edexcel AS and A Level Modular Mathematics
Exercise E, Question 3

Question:
L

3
the initial line, giving your answers to 3 s.f. where appropriate.

a Find the points on the curve r = a cos 26, ——1‘-—-& # = -, 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 :

a'—é =0 = 0 = alcos Bcos 26 — 2sin 20sin 6] ? / \

0 = acos P [cos20 — 4sin? @] \\_/“ 8=0

0=uacosd !m'i2 g — 5sin? 4]

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

. . '_2£| -+ P \
points are | 3 +0.421 ]

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

= 2d X 1 — “i.‘.a
3 7°Ve 9
The line y=c¢ is rsin 6 = ";}h
Tangents have equations r = 1”;—6 cosec f
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Exercise E, Question 4

Question:

Find the points on the curve with equation r = a(7 + 2 cos 8) where the tangents are parallel to
the initial line.

Solution:

r=a(7 + 2cosf) 4
¥ =rsin 8= a(7sin @ + 2 cos #sin 6) L=y
sin 26 kL ,
j; =0=0=a(7cosl + 2¢c0s26) Sn\\ R s e

0 =4cos?0+ 7cos6— 2
0=(4cos0— 1)(cosB + 2)

cos § = | (or —=2)
8= x1.318...
r=al7+ j' = ?fl*_'”

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

Question:

Pagel of 1

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

Solution:

r=2+caosé
x=rcosl=2cosf+ cos’d

dr _

=0=0=-2sin@— 2cosBsind
e

0= -2sin@(1 + cosf)
sin@=1q0 ~@=0 T
cosf=-1=0=mw
tangents are perpendicular to the initial line at:
(3, 0)and (1, )

The equations are
rcosfl=3 rcosfl = —1

r=3sech r==secf
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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 @)

S.;;. =0 = (0 = a|—sin # + cos d)
tanf =1
g=T1
4

g

point is | 2a, 1 |
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Exercise F, Question 1

Question:

Determine the area enclosed by the curve with equation
=a(l +1sin8),a>00=<8<27,

giving your answer in terms of a and .

Solution:

=all +5sin@)

Area = n-’-j_ [1+3sin8)*de

i1

Pod | ==

= !j;:- I[I" ' |: ] +sinf + ] “ﬂ,ﬂl 46

i
|-

.1. T J . :}ﬂ \ -
=%’ f”*“”ﬂ‘ug“*dﬂ Use cos 26 = 1 — 2sin? 6.
& ) & |\ |
_ @9 g cicn_ SiNZ2GPRr
=7 |3 = cos T
_a {97 _ 1 _al_ o
=5|\F ~1-0)-0-1-0)
— "?-:"JT:?'!
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 > ().

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

The half-line with equation =@, 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 + cos o) r=2qsec

208=0B=1+ cosa = seCa

= x=2a)
oy L R g
cosca+cosa—1=10 - =1
; -] £yl + 4
COsSx =
2
a is acute.
5-1
COS Y = ————
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,)

R, :%f" (1+ t‘c]sﬂ]ltifi:%f!' (1 + 2cos 6 + cos” B) d6
90 =0

R, = }f‘* |4+ 2cos @+ ‘“25--2-’?’] dé | Use cos 26 = 2cos? 6 — 1. J

=1 ;ﬂ—?smﬁ'+ mn?fﬂ

_t[{m =

=1 .{i + 25in T 33 sm— | tf}}

_im, g3 L 93
1,2+ l 16

Ry= - ﬁ;’ cos fde = ‘: I:f (14 cos28)de
& A 1 L 1

I 1T Y -
=3 | sin 26/ K (7, V3
—]"_ﬂ+5"'[n235-_f | + n |.§ +T.-|
s 31’?’_ 9\:{

8 16

! 1 1 1re = I-{'ﬂ- 1 2 - 511"
Area required = 2| s | = -
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Exercise F, Question 4

Question:

Find the polar coordinates of the points on r* = a* sin 28 where the tangent is perpendicular to
the initial line.

Solution:
T L L | ; R o mh
rr=a-sin2g (must have 0 = 6= = |
r=avsin2g
x=rcosfl=acosf@vsin2f
dX¥ _ 0= 0= —sinsin26 + Jcos @ _L_7cos26
de vsin 26
i.e. 0= —sinf® xsin2# + cos #cos2d
i.e. 0=cos3f
gsp_ T ST
=TT
6' 2
So |I-:I' \ ﬁ, 7| and (0, T
\ ¥ :'.,. 0/ \ ? !
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Exercise F, Question 5

Question:

a Shade the region C for which the polar coordinates r, @ satisty
= - T T
r<4cos20 for —-—-=0=-=
4 4

b Find the area of C.

Solution:

b Area =2 %1 J Y 16cos?20d0
' ¥

= I (8 + Beos40)de 2cost =14 cos 280,

T
L]

[HH + 2sin46

2+ 0-=0

Il
=3

™
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Exercise F, Question 6

Question:

Sketch the curve with polar equation r = a(1 — cos 6), 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, 7)
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Exercise F, Question 7

Question:

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

r=2cos20 -T<p=<T
4 +
and the curve €, with polar equation # = %

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

Solution:
a i
3
% =0
r=2cos21
o
3
b Area = le dcosi26
242
T
= f; (1 + cos4d)de cosdf = 2cos?260 - 1

I 2

6+ gsanm]"f;
i 12

_ | _{m 1o TN
—|:}-+{}J |I2+4~.m 3 )
_m 1 \T‘l
— el LR, . it

o i

7_ V3
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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:
i:l r= 2 kILLL H’ " r= .; s ”
reos =2 /
y=2 < 12
i -
. . ] 4 g=0
b x = 2isadiameter 2
r=22 4+ 22=2/2
x=72
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Exercise F, Question 9

Question:

The diagram shows a sketch of the curves with ya
polar equations p

r=all +cos@andr=3acos B, a=0

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

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 =2cos#
L'(JSH=_14~ ﬂ-—“%
. 13 )
S0 Pis |I-2H'. "{':I
b Area = -‘;;: j ! [; + 2cos 0 + L"%iﬁ]l de + 2 @ ]1.-2 cos” #de
1) & ! = i
=236+ 25in0+1sin26 | +$a?[0+ Lsin26)7
e 2 - ]
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Question:

Obtain a Cartesian equation for the curve with polar equation

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

reos28 =1

P(2costf—1)=1

2rrcosi@=1+r2

2% =1+ 22+ 42

yr=x*-1
b = cosec26
rrsin28 =1

2rsin frcos
ey =1

JFT_
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