Exercise walk-through

Defining and Differentiating Parametric Equations = 9.1

eXercise



Exercise walk-through

You must be able to

m describe a curve by parametric equations 25T x = x(t), y = y(t)

: dy dy/dt
f he sl — =
m find the slope dx  dxjdt

m evaluate the slope at a given t
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Method — Parametric curves

A parametric curve gives x and y each as a function of a parameter t: as t varies, the
point (x(t), y(t)) traces the curve. Example: x = 2, y = 3.
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Method — The slope formula

The chain rule gives the slope of the curve:

dy  dy/dt
dx  dx/dt

(dx/dt # 0).
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Method — A worked slope

dy
For x=t2, y =t ——21.“ E_th SO
@ _se st
dx 2t 2°

At t = 2 the slope is 3.
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Method — Horizontal and vertical tangents

d d 4
F}t/ =0 (and j); # 0); a vertical tangent needs Py

A horizontal tangent needs p”
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Practice 2.1 = 2 marks

dx dy
For x = t2, y= 3 state p and e
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Solution 2.1

Worked steps

%th,%:?)t? B1)B1).
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Practice 2.2 = 2 marks

dy

For x=cost, y =sint, find .
dx
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Solution 2.2

Worked steps

dy  cost

= - = —cott (M1/(Al1).
dx —sint
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Practice 2.3 = 2 marks

For x = t2, y = 4t, find the slope at t = 1.
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Solution 2.3

Worked steps

dp 4 2
dx 2t t P
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Exam-style 3.1 = 1 mark

i d
For a parametric curve, Y _
dx

dx/dt
dy/dt
dy/dt
dx/dt

dy dx

A

dt dt

dy
D _ 7
dt?
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Solution 3.1

I Method: Parametric curves

dx/dt

A
dy/dt

dy/dt
dx/dt o

dy

dt dt

d2y
D —

dt?

Worked steps

o dy dy/dt
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Exam-style 3.2 = 2 marks

A curve is given by x=t2 — 1, y = 3 — 3t.
d
(a) Find Y in terms of t.
X
(b) Find the value(s) of t where the tangent is horizontal.
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Solution 3.2

I Method: Horizontal and vertical tangents

Worked steps

dy 3t2-3
(a)a_ 2t

M1)A1). (b) horizontal where 3t? —3 =0 = t=+1 (Mi(Al).
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Exam-style 3.3 = 3 marks

For x = ef, y = €t find the slope of the tangent line at t = 0.
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Solution 3.3

Worked steps

dx tﬂ/_

— = ¢, D, =_— =2¢t (M1); at t =0, slope =2 (Al).
dt dt dx et .



