Exercise walk-through

Defining Polar Coordinates and Differentiating in Polar Form = 9.7

eXercise



Exercise walk-through

You must be able to

m convert between polar ${24%R (r,6) and Cartesian (x, y)

m treat r= f(#) as a parametric curve x = rcosf, y = rsin6

.. d
= find 2 for a polar curve

dx
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Method — Polar to Cartesian

A point (r,0) has x = rcosf), y = rsinf. So (2, %) is x=2cos § = 1,

V3.

y=2sing
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Method — A polar curve is parametric in

For r= (), use 0 as the parameter:

x = f(0) cos 0, y = f(0)sinb.



Exercise walk-through

Method — Slope of a polar curve

The slope is the parametric slope with 6 as parameter:

dy dy/df

dx  dx/df’

dx dy
Compute 70 and -0 from the product rule.
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Method — A worked conversion

The circle r=4is x=4cosf, y = 4sin ) — the circle of radius 4. The line 6 = 7 is
y = x (for r>0).
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Practice 2.1 = 2 marks

Convert the polar point (3, 5) to Cartesian coordinates.
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Solution 2.1

I Method: Polar to Cartesian

Worked steps

x=3cos§ =0, y=3sin§ =3: (0,3) (M1/AL).
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Practice 2.2 = 2 marks

Write x and y for the polar curve r= 2cos@.
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Solution 2.2

Worked steps

x=2cosfcosf = 2cos?0, y=2cosfsinf (M1/A1).
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Practice 2.3 = 2 marks

Convert the Cartesian point (0,5) to polar coordinates.
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Solution 2.3

I Method: Polar to Cartesian

Worked steps

r=50=7%:(57%) (ML AL.
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Exam-style 3.1 = 1 mark

For a polar curve r= f(0), x=

A rsinf
B rcosf

r

C

cos 0

D r+cosf
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Solution 3.1

A
B
C
D

rsin 6

rcos @

r

cos 0

r—+ cosf

Worked steps

B — x = rcosé.
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Exam-style 3.2 = 2 marks

For the polar curve r=1 + cos6:
(a) Write x and y as functions of 6.
(b) Find the point (in Cartesian coordinates) at 6 = 0.
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Solution 3.2

I Method: Polar to Cartesian

Worked steps

(a) x=(14+cosf)cosb, y=(1+cosf)sinf (mMi/A1. (b)atfd=0: r=2, x=2,
y=0: (2,0) (M1)AL.
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Exam-style 3.3 = 3 marks

dx
F = 2sinf, find —.
orr sin 8, fin 0
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Solution 3.3

| Method: Slope of a polar curve

Worked steps

d
x = 2sinf cosf = sin(20) (M1); d—; = 2cos(26) (m1/A1). (Or via product rule on
2sinf cosf.)



