Exercise walk-through

Second Derivatives of Parametric Equations = 9.2

eXercise



Exercise walk-through

You must be able to

d(d
¢ cfzy_Ft(d%)
-compuedXZ— dx/dt

m avoid the wrong “divide the second derivatives” shortcut

o
m use the sign of d—); to state concavity [U]™%
X
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Method — The correct formula

dy/dt?
d?x/dt?

d
respect to t, then divide by F); again:

The second derivative is not

Instead, differentiate the first derivative with
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Method — A worked example

_dy 3t d(3t\ 3 dx
Forx—t2,y—t3.d—2.Thndt(2) 2'addt 2t, so
dzy_%_?)
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Method — Concavity

Ly _
At t=1,
d

concave dow

> 0: the curve is concave up there. A negative value means
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Method — The two-step routine

d
Find %/ (a function of t). 2. Differentiate it w.r.t. t and divide by F);
x
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Practice 2.1 = 1 mark

o
State the formula for d—)z/ for a parametric curve.
X
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Solution 2.1

Worked steps

Py B d%(dy/dx)

e djar o
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Practice 2.2 = 1 mark

. dy ,
For x= £, y = t3, given oY find dt<>
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Solution 2.2

Worked steps

d(3ty_3
da\2/) 2
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Practice 2.3 = 2 marks

o?
g )2/ for that curve.

Complete: find —
X
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Solution 2.3

| Method: Concavity

dy _3/2 3

= = — (M1 A1)
dx? 2t 4t
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Exam-style 3.1 = 1 mark

The second derivative of a parametric curve is

y/dt?
d?x/ dt?

St (dy/dx)
dx/dt

dy/dt
dx/dt

d (dy
b dt<dx>

A
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Solution 3.1

I Method: The correct formula

d’y/dt?
d?x/ dt?

i (dy/dx)
: dx/dt o

A

dy/dt
dx/dt

d (dy
D &(a)
Worked steps
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Exam-style 3.2 = 1 mark

A curve has x=1t, y= 3 — 3t.
dy
Find —=.
(a) Fin ‘;’2(
(b) Find 2¥

X’
(c) State the concavity at t = 1.
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Solution 3.2

| Method: Concavity

Worked steps

d 32 -3
(a) = =

dx 1
M1/A1). (c) at t=1, 6 > 0: concave up (B1).

=32 -3 (B1). (b) %(39 — 3) = 6t; divide by dx/dt = 1: i 6t
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Exam-style 3.3 = 4 marks

o?
For x = tz,y:tQ—i—t, find a4y at t = 1.
dx?
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Solution 3.3

dy 2t+1 d/2t+1\ d . 1 y

A S =—(1+45)=—5 ; divide by 2t:
dx ot U dr\ 2t ) dt( + ) gz M Avide by
&’y 1

_ . .1
dx2 48 ' T4



