Edexcel Further Maths Polar coordinates o

Section 1: Polar coordinates and curves

Exercise level 1 solutions

. )

(D)

Since sin@ is positive for

XK= Yy=4 0< @<, ris positive for

y= //(2 "'32 — /16+16=4\/5 0< 6<%, increasing from
4 Oto1 (at @=%) and then

tan 0 = Z =1 decreasing to 0 again.

Sinee point is in first quadrant, 6 =

+ [N

Vs
Polar coordinates are (4\/2,—)
4_

x=1,y=+3
V=1/x2+52 =J1+3 =2
tawé’:é:\/g

1

T
Shinee point is in first quadrant, 6 = —
=2

, T
Polar coordinates are (:2,—)
3

Shnee point is in second quadrant, 0 = 7 —arctant =221 (3sf)

Polar coordinates are (5, 2,210) (zs.f)

(iv) X==5,4=-12

r=«/x2+32 =25 +144 =13

12
tan @ = —
5

Stnee point is tn third quadrant, 6 = 7 +arctan & = 4.32

Polar coordinates ave (13,4.326)
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0 r=40==
3

V4 1
X=reos =4cos—=4x—=2
=2 2
, , T =2
gzrsm@z!ttsm—:4x£=:zx/§
=2 2

cartesian coovdinates are (:2, 24z )

-~ T
i) r=5,0=—
2

T
X=reos@=5¢cos—=5%xX0=0
2

, , T
g=rswu9=55wu—=5><1=5
2

Cartesian coordinates are (0,5)

(iit) r=2,0=—

X =rcosl =£?aosz Cgx——t = —4.2
4 J2
5 1
=rsinf=2sin——=8x——==—4+/2
g 4 V2
cartesian coordinates are (—442,—4\/2)

(iv) r=6,0=—

117 32
/c:rcosﬂ:écos—:éx£:3«/§
e 2

, , 117w 1
y=rsinb=esin—=ex-—=-3
2] 2

cartestan coordinates are (3«/; —3)
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3 (1) r=sin20

Since siné is negative for
7T <0< 2r,ris negative for
2 <0<, decreasing from
Oto-1(at =2 and then

increasing back to 0. The
pattern then continues.

1) r=cos46

Since c0s@ is positive
for 0<6@ <%, ris positive

for 0< @ <%, decreasing
from 1 to O.

Since cos@ is negative for

Z <0 <% ris negative for
3z 57 :

& <0<, decreasing from
Oto-1(at @=% and then

increasing back to 0. The
pattern then continues.
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(L) r=1+cosb

As 0 increases from

0 to 7, r decreases
from 2 to O.

As 0 increases from

7 to 27, r increases
from O to 2.

(v) r=1+22¢c0s0 As @ increases from
Oto 2, r decreases

from 3 to 0.

As 0 increases from 2

to 4Z, r becomes
negative, decreasing
fromOto-1(at O=r1)
and then increasing to 0.

As 0 increases from
42 to 27, rincreases
from O to 3.

) r=3+2sind

As 0 increases from 0
to 7z, r increases from 3
to 5 (at #=%) and then
decreases back to 3.

As @ increases from 7
to 27, r decreases
from3to 1l (at 0=3)

and then increases
back to 3.
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r=cos30 for o<O<nr
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tn the first graph:

For Z<O<=E, 22 <20 <=L g0 c0s30>0

This is showw by a solid Line in the 24 quadiant.
For Z£<0<rm, E£<0<37 so cos30 <0,

This is shown by a broken Line in the 4% quadrant,

In the second graph:

For —2<0<-%Z, —22<30<—-Z 50 c0s30<0

This Ls shown by a broken line in the 24 quadrant.

For —£<0<0, —£<30<0 so cos30 >0.
This s shown by a solid Line tn the 4% quadrant,

Both graphs are the same for 0 <0< Z:

Foro<O0<Z, 0<30<Z spcos30>0
This s shown by a solid Line in the 15t quadvant.
For 2Z<O<Z,Z<0<2Egpcpsz0<0,

This Ls shown by a brokewn Line in the 24 quadrant.
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5 (1)

(i)

(iit)

(v)

(i)

(iit)

r =cos 0
r? =rcos0

/(2"1'52:,)(

r =sin20
r=2sinbcosd
r*=2xrstinfxrcosf
( + ) =24y

(O + 47 =447y

r=1+cost

r>=r+rcosf
X2+g2: lxz_{_gz_'_x

r =sec(0—-1%)
reos(0—%)=1
reos@eosZ+rsinfsinZ =1
/(xéx/nggx%:i

X 3+g:2

y=x

rsin @ =(rcos@)’
rsin@=rcos* 0
reos® 0 =sind

siné
= =tan Osec O

cos”

(x-1)*+y* =5
(reos@—1Y +(rsind) =5
ricost@—2rcos@+1+r3sin*f=5

r*—2rcosf =4

Xy =1
reos@xrsin =1
r*x2stnbeosf =2

rsinz0=2
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('L\/) (X2+g2)2:x2_52

(FY =r*cos*0—r*sin®*0
r* =r*(cos® 0 —sin® 0)
r* =cos20
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