Exercise walk-through

Polar coordinates = 1.5

eXercise



Exercise walk-through

You must be able to

m convert between (r,0) and (x,y)
m sketch a simple polar curve (e.g. a cardioid)
m find an area with & [ r* df



Exercise walk-through

Method — Conversion & area

Convert r=4cosf: xr— r* =4rcosf, so x> +y* =4dx,ie. (x—2)2+y* =4
(circle).

B
Area: A = ;/ r db.



Method — Conversion & area

] P(r,0)
y=rsing j------------ |
>y
6 pélar axis
O x =rcosf

A point reached by distance r at angle theta, with x and y components



Method — Conversion & area

r=1+cosb
90°
135"2 45°
1
180 0°
225° 315°
270°

cardioid - polar area A =%ffr2 do

Polar curves are traced as the angle varies



Exercise walk-through

Practice 2.1 = 2 marks

Convert the point (r,0) = (2, %) to Cartesian coordinates.



Exercise walk-through

Solution 2.1

I Method: Conversion & area

Worked steps

X:2cos§:1,y:2sin§:\/§ M1)Al).



Exercise walk-through

Practice 2.2 = 1 mark

Write down the formula for the area of a polar sector.



Exercise walk-through

Solution 2.2

I Method: Conversion & area

Worked steps

A:;/ﬂw BL).



Exercise walk-through

Exam-style 3.1 = 1 mark

The polar equation r = 2sin # represents:

A aline
a circle

B
C a parabola
D

a spiral



Exercise walk-through

Solution 3.1

Method: Conversion & area

A aline
B a circle
C a parabola

D a spiral

Worked steps
B. r=2sinf = * = 2rsinf = x* + y*> = 2y, a circle.



Exercise walk-through

Exam-style 3.2 = 3 marks

A curve has polar equation r=2(1 + cos0) (a cardioid).

(a) Find rwhen 6 =0 and 6 = 7, and state the value of § at which r=0.

2w
(b) Find the area enclosed by the curve, using A = %/0 4(1 + cos 0)? db.



Exercise walk-through

Solution 3.2

I Method: Conversion & area

Worked steps

)0=0:r=4;0=73: r=2 (B1(B1);, r=0 when cosf = —1,i.e. 0 =7 (BL.
) 4(1 + cos6)? —4—i—800$0—|—4cos20:6+SCOSH+200829 ML), A

[660 4 8sin # + sin 29] M1/ M1); the sine terms vanish at both limits, so A =
(6-2m) =67 (M1(AL).

(a
(b
i
i
2



Exercise walk-through

Exam-style 3.3 = 4 marks

2
Convert r = ——— to Cartesian form.
1+ cosf



Exercise walk-through

Solution 3.3

I Method: Conversion & area

Worked steps

r—l—rcos€:2:>r:2—x(sincercos9—x) ML; P =(2—x)2= X+ )y =
4—4x+x2 (MLML); Y2 =4 —4x, ie. Y2 = —4(x—1) (AL



