AP CALCULUS BC « EXERCISE SHEET

9.1 Defining and Differentiating Para-
metric Equations

Name: - Class: - Date: Total: 14 marks

KEY WORDS parametric equations Z:4§ J;

Objective

Build the skills to answer exam questions on parametric equations and their deriva-
tives.

You must be able to:

o describe a curve by parametric equations 25 HFE v = z(t), y = y(t)

dy  dy/dt
« find the slope 22 = 21T
R BRE SIOPe 0 T de/dt

» evaluate the slope at a given ¢

1 Worked examples

Study these first. Each one shows the method for a question type used later — follow
the steps and you can do the Practice and Exam-style questions yourself.

B Parametric curves

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

B The slope formula

The chain rule gives the slope of the curve:

dy  dy/dt
- == dz/dt # 0).
v~ dgja \/AA0)
B A worked slope
For xz = 2, y = t3: d—I:2t @:3t2 SO
’ S odt T dt ’
w_%
dr 2t 2

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

d
A horizontal tangent needs d—gz =0 (and d_:ztc # 0); a vertical tangent needs d—f =0.

2 Practice

Now apply the methods above.

dx dy
2.1 Fi =2 y =13, state — and —.
or r , Y ,saedtan 7t

d
2.2 For x = cost, y = sint, find d_y
x

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

3 Exam-style questions

d
3.1 For a parametric curve, d_y =
T

dx/dt
dy/dt
dy/dt
B
dy dx
dt dt
d*y
dt?

3.2 A curve is given by z = t* — 1, y = 3 — 3t.

AP Calculus BC o 9.1 Defining and Differentiating Parametric Equations



d
(a) Find % in terms of ¢.

(b) Find the value(s) of ¢ where the tangent is horizontal.

3.3 For z = ¢!, y = €?, find the slope of the tangent line at t = 0.
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Solutions

dx dy
2.1 — =2t, — = 3t%
dt " dt
2.2 @ = CO,St = —cott.
dr  —sint
dy 4 2
23 --=—=—;att=15sl = 2.
dr 2t ¢ " vope
dy  dy/dt
31 B— ==—"—"—.
de  dx/dt
dy 3t*-3
3.2 (a) & . (b) horizontal where 3t? —3 =0 =t = +1.
dx 2t
de , dy o dy  2e* '
3.3$:e,%:26t, %:7:261‘/,&'625:0,8101)6:2.
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