
5.4) Tangents to polar curves



Worked example Your turn
Find the coordinates of the points on 
𝑟 = 𝑎 1 + sin 𝜃 where the tangents are parallel to 
the initial line 𝜃 = 0.

Find the coordinates of the points on 
𝑟 = 𝑎 1 + cos 𝜃 where the tangents are parallel 
to the initial line 𝜃 = 0.
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Worked example Your turn
Find the coordinates of the points on 
𝑟 = 𝑎 1 + sin 𝜃 where the tangents are 
perpendicular to the initial line 𝜃 = 0.

Find the coordinates of the points on 
𝑟 = 𝑎 1 + cos 𝜃 where the tangents are 
perpendicular to the initial line 𝜃 = 0.
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Worked example Your turn
The curve 𝐶 has polar equation

𝑟 = 1 + 3 cos 𝜃 , 0 ≤ 𝜃 ≤
𝜋

2
At the point 𝑃 on 𝐶, the tangent to 𝐶 is parallel to 
the initial line.
Given that 𝑂 is the pole, find the exact length of 
the line 𝑂𝑃.

The curve 𝐶 has polar equation

𝑟 = 1 + 2 cos𝜃 , 0 ≤ 𝜃 ≤
𝜋

2
At the point 𝑃 on 𝐶, the tangent to 𝐶 is parallel to 
the initial line.
Given that 𝑂 is the pole, find the exact length of 
the line 𝑂𝑃.
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Worked example Your turn

Find the points on the spiral 𝑟 = 𝑒3𝜃 , 0 ≤ 𝜃 ≤ 𝜋, 
where the tangents are:
• Perpendicular to the initial line

• Perpendicular to the initial line

Find the points on the spiral 𝑟 = 𝑒2𝜃 , 0 ≤ 𝜃 ≤ 𝜋, 
where the tangents are:
• Perpendicular to the initial line

• Perpendicular to the initial line
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Worked example Your turn
Find the equation and the points of contact of the 
tangents to the curve 

𝑟 = 𝑎 cos 2𝜃, 0 ≤ 𝜃 ≤
𝜋

2
that are parallel to the initial line

Find the equation and the points of contact of the 
tangents to the curve 

𝑟 = 𝑎 sin 2𝜃, 0 ≤ 𝜃 ≤
𝜋

2
that are parallel to the initial line

(0, 0) ; Tangent 𝜃 = 0
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Worked example Your turn
Find the equation and the points of contact of the 
tangents to the curve 

𝑟 = 𝑎 cos 2𝜃, 0 ≤ 𝜃 ≤
𝜋

2
that are perpendicular to the initial line.

Find the equation and the points of contact of the 
tangents to the curve 

𝑟 = 𝑎 sin 2𝜃, 0 ≤ 𝜃 ≤
𝜋

2
that are perpendicular to the initial line.

(0, 0) ; Tangent 𝜃 =
𝜋
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Worked example Your turn
The diagram shows the cardioid with polar 
equation 𝑟 = 4(1 + sin 𝜃)
An area is enclosed by the curve and the 
horizontal line segment which is tangent to 
the curve and parallel to the initial line. 
Find the area.

The diagram shows the cardioid with polar 
equation 𝑟 = 2(1 + cos 𝜃)
An area is enclosed by the curve and the 
vertical line segment which is tangent to the 
curve and perpendicular to the initial line. 
Find the area.
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