
5.1) Polar coordinates and equations



Worked example Your turn
Convert from Cartesian to polar coordinates:

4,−3

−5, 12

( 3, 1)

Convert from Cartesian to polar coordinates:
3, 4

5,−12

(− 3,−1)
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Worked example Your turn
Convert from polar to Cartesian coordinates:
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Convert from polar to Cartesian coordinates:
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Worked example Your turn
Find Cartesian equations for the following curves:

𝑟 = 4

𝑟 = 3 + cos 4𝜃

𝑟4 = sin 2 𝜃, 0 < 𝜃 ≤
𝜋

2

Find Cartesian equations for the following curves:
𝑟 = 5

𝑟 = 2 + cos 2𝜃

𝑟2 = sin 2 𝜃, 0 < 𝜃 ≤
𝜋

2

𝑥2 + 𝑦2 = 25

𝑥2 + 𝑦2
3
2 = 3𝑥2 + 𝑦2

𝑥2 + 𝑦2 2 = 2𝑥𝑦



Worked example Your turn
Find Cartesian equations for the following curves:

𝑟 = 5 sec 𝜃

𝑟 = 3𝑐𝑜𝑠𝑒𝑐 𝜃

𝑟 = 4 cos 𝜃

𝑟 = 2 sin 𝜃

Find Cartesian equations for the following curves:
𝑟 = 3 sec 𝜃

𝑟 = 5𝑐𝑜𝑠𝑒𝑐 𝜃

𝑟 = 2 cos 𝜃

𝑟 = 4 sin 𝜃

𝑥 = 3

𝑦 = 5

𝑥2 + 𝑦2 = 2𝑥 or 𝑥 − 1 2 + 𝑦2 = 1

𝑥2 + 𝑦2 = 4𝑦 or 𝑥2 + 𝑦 − 2 2 = 4



Worked example Your turn
Find Cartesian equations for the following curves:

𝑟 = 8 cot 𝜃 cosec 𝜃

𝑟2 = 1 + cot2 𝜃

Find Cartesian equations for the following curves:
𝑟 = 4 tan 𝜃 sec 𝜃

𝑟2 = 1 + tan2 𝜃

𝑥2 = 4𝑦 or 𝑦 =
𝑥2

4

𝑥2 = 1 or 𝑥 = ±1



Worked example Your turn
Find polar equations for the following curves:

𝑦2 = 2𝑥

𝑥2 − 𝑦2 = 10

𝑦 2 = 𝑥 + 8

Find polar equations for the following curves:
𝑦2 = 4𝑥

𝑥2 − 𝑦2 = 5

𝑦 3 = 𝑥 + 4

𝑟 = 4 cot 𝜃 𝑐𝑜𝑠𝑒𝑐 𝜃

𝑟2 = 5 sec 2𝜃

𝑟 = 2𝑐𝑜𝑠𝑒𝑐 𝜃 −
𝜋

6



Worked example Your turn
Find polar equations for the following curves:

𝑦 = 4𝑥

𝑥𝑦 = 8

𝑦 = − 2𝑥 + 4

Find polar equations for the following curves:
𝑦 = 2𝑥

𝑥𝑦 = 4

𝑦 = − 3𝑥 + 4

tan 𝜃 = 2

𝑟2 = 8 𝑐𝑜𝑠𝑒𝑐 2𝜃

𝑟 = 2 𝑐𝑜𝑠𝑒𝑐 𝜃 +
𝜋

3



Worked example Your turn
Find polar equations for the following curves:

𝑥2 + 𝑦2 − 4𝑥 = 0

𝑥 + 𝑦 2 = 8

𝑥 − 𝑦 = 5

Find polar equations for the following curves:
𝑥2 + 𝑦2 − 2𝑥 = 0

𝑥 + 𝑦 2 = 4

𝑥 − 𝑦 = 3

𝑟 = 2 cos 𝜃

𝑟2 =
4

1 + sin 2𝜃

𝑟 =
3

2
sec 𝜃 +

𝜋

4


