Edexcel Further Maths Polar coordinates o
Section 1: Polar coordinates and curves

Section test

1. The point P has Cartesian coordinates (-5, 2). Find the polar coordinates of P,
giving each one to 3 d.p. where appropriate.

2. The point Q has polar coordinates (3,—%}. Find the Cartesian coordinates of Q,

giving each one to 3 d.p. where appropriate.

3. Plot the points with polar coordinates (3, %j (2, 377[) (3, —%ﬂj and (2, —%j

The shape they form is a
(a) rhombus (b) rectangle
(c) parallelogram (d) kite

4. A curve has polar equation 2r’sin&cosé =1.
The Cartesian equation of the curve is

(@) 2(x* +y?)y =1 (b) xy =2
(c) 2xy =1 (d) X’ +y* =y

5. A curve has Cartesian equation x>+ y* =2x.
The polar equation of the curve is

() r=2cos® (b) r> =2cosé
(¢) r=2siné (d) r’=2sin@

6. The graphs shown below are not to scale.
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R S

Which diagram shows the graph of the curve r =1+cos@?
Which diagram shows the graph of the curve r =sin36?
Which diagram shows the graph of the curve r =3+2cosé ?
Which diagram shows the graph of the curve r =cos36 ?

7. The centre of a circle has polar coordinates (2, %j The radius of the circle is 2.

The polar equation of the circle is
(@) r=4sing (b) r=4sin(0-=
(c) r=4cosd (d) r=4cos(@—=
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Section test solutions

1L =Xty =25+4=29
r =429 =5385

7

2
tanf =< =——=0=-0.381 or 2. 761
X 5

Since P is in the second quadvant, the polar coordinates of P are (5,385,
2.761),

51 2
2. X =rcos€=scos(——j =3><—£ =-2.59%
e 2

. , 57 1
5 :VSLV\IQZBSLV\I(——j =2X——=—1.5
& 2

The Cartesian coordinates of  are (-2.598, - 1.5).

BY symmetry, the shape has two sets of parallel sides so it is a parallelogram.,
However, the two sets of sides are not equal tn length, so it is not a rhombus,
and the diagonals are not equal in length, so it Ls not a rectangle,

4, 2r°sinbcosl =1
2reos ) (rFsinb) =1
2xy =1

5. X2 +gz —2x
r* =2rcost

r=2c0s0
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6. r=1+cosd
when 0 =0, r= 2, The value of roecreases until it reaches zero at 6 =7,

Sinee cos(—0) =cos 0, the graph is symmetrical about the initial Line.
This is graph @

r =sinz0

, , , T 57 T
The graph is at its maximuwm value of £ when 0 =—,— and ——,
6 o 2

This is graph S,

r=3+2co0s0
when 0 =0, v = 5, The value of rdecreases until it reaches 1 at 0 =1,

Since cos(—0) =cos 0, the graph is symmetrical about the initial Line,
This is graph P,

r =cos 36

’ ’ ’ :2-72- 27[
The graph is at ks maximum value of L when 6 =0,— and ——,
3 3

This is graph R.

. From the diagram, $r =2c0s(0 %

r=4cos(0-%)

Alternative method:

2 2
, , , , /4 L, T
cartesian equatww o{cwcLe LS (x—zcos—j +(g—:25w\,—j =4
4 4
2 % 272’- 2 , T P 27[
X~ —4xc08—+4c0s —+g —4—gsuw—+4sw\, —=4
4 4 4 4

2 2 V4 , T 2 T , 2 T
ATty —4xcos——4ysin—=4—400s" ——4Sn" —
4 4 4 4

T , T
r>—4rcos@ceos——4rsinfsin—=4-2-2
4 4

T '
P —4r(cos@cos—+sm Qsm—j =0
4 4

r—4cos(9—£)=0
4,

v =4cos[9—£j
4
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