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STEP 11, 2021, Q1

A curve has parametric equations
= —4cos’t, y=12sint — 4sin®t.
Find the equation of the normal to this curve at the point
(—4cos® ¢, 12sin ¢ — 4sin® ),

where 0 < ¢ < %ﬂ.

Verify that this normal is a tangent to the curve
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at the point (8cos® ¢, 8sin® ¢).

A curve has parametric equations
r=cost+tsint, y=sint— tcost.
Find the equation of the normal to this curve at the point
(cos @ + dsing, sind — ¢ cos @),

where 0 < ¢ < %ﬂ.

Determine the perpendicular distance from the origin to this normal, and hence find
the equation of a curve, independent of ¢, to which this normal is a tangent.
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