[image: ]
















[image: ]
























[image: ]





















[image: ]






[bookmark: _GoBack]
image1.png
Fle  Home Inset Design  Transitions  Animations [CINECUN Tell me what you want to do.

o - g e e

Beginning Current Slide Online~  Show~  Slide Show Slide  Timings  Show~
Start Slide Show Set Up. Monitors ~

EP Monitor: Automatic -

o Vidia Contats |2 UsePresenterView

Integration with Parametric Equations

Pearson Pure Mathematics Year 2/4S.
Pages 319-522

Suppose we have the following parametric equations:
x=t?
y=t+1

To find the area under the curve, we want to determine to determine [ y dx.
The problem however is that y is in terms of ¢, not in terms of x.

Fro Memory Tip: No need to remember the whole
new formulae. Just remember that 2= dt = dx ,

pers which follows from the chain rule (and very
informally, you can see holds as the dt’s cancel)

Fiie

o e the o, we o et s [ 6
e bl nowes i . n s f .1 1 1 .

m Determine the area bound between the curve with parametric equations x = t?andy =t + 1,

it the x-axis, and the linesx = 0 and x = 3.

. dx — ax
ke = STEP 1: Find —
= -

<+——————————— STEP 2: Change limits

7 ple - @
STEP 3: Integrate
ettt E: Since we're now integrating
) in terms of £, we need to
Shenzm0 change the limits so they’re
e

interms of £.
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Further Example

[
e ———
v sy et

Textbook] The curve C has parametric equations
e | (Textbook] p a

T ey Sy T PR Qo = a0dy x=t(1+1), y= 1_+t' t=0
= Pty A Find the exact area of the region R, bounded by C, the x-axis and the

linesx = 0andx = 2.

dx _
[ dt ~
e e T e D When x = 0,
Pt ’ When x = 2,
e m—

Recall that to integrate a
top-heavy fraction, use
long-division first.
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Further Example
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Test Your Understanding

Figure 2 shows a sketch of part of the curve C with parametric equations
Helping Hand:

The curve crosses the y-axis at the point 4 and crosses the x-axis at the point B. Z (a® a*(Ina)
X
x
(a) Show that 4 has coordinates (0, 3) @ Fde=21¢
(b) Find the x-coordinate of the point B. @ Ina

The region R, as shown shaded in Figure 2, is bounded by the curve C, the line x =—1 and the
s.
Use integration to find the exact area of R.

x-a

@

©)
)

Working paramerically.

E
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This exercise is not in the current version of the Pearson textbooks as the content was added
later. I have temporarily included the exercise subsequently produced by Pearson.

® 1 Thocurve Clas parametric oquations

rational constant to be found

@ 2 The curve C has parametric cquati
20,0

sin, =

‘The finite region R is bounded by
Find the exact area of R

@ 3 s

ph shows part of the curve C with

parametric equations x = (1 + 1), 3=l
Pis the point on the curve where 1

‘The line S'is the normal to Cat P.

a Find an equation of S. (S marks)
‘The shaded region Ris bounded by C, 5, the x-axis
and the line with equation x =

b Using integration, find the arca of R. (5 marks)

@) 4 The disgram shows the

e C with parametric quations

e down the value of a1 the point A where

the curve crosses the x-axis. (1 mark)

of the shaded
d the x-axis. (6 marks)

b Find. interms of
region bounded by C

hown has parametric equations

Scost, = 4sinf, 0% < 2n
of the curve at the point P
(marks)
on of the tangent to the curve
G marks)
 Find the exact area of the shaded

gion bounded by the curve, the x-axis and the

e curve and the

£ 0. Show that the exact

(6 marks)

o=

n bounded by the tangent PR, the curve and the x-axis.

(6 marks)

nes x =0 and x =4 is kVZ, where k is a

ANSWERS
1

netric equations
~iieR

e Lis a normal to the curve at the p
tersects the positive y-axis. Find the

t P where the

ct area of

and the x-axis,
7 marks)

“The curve shown in the d

im has parametric equatio

2 Show that the curve crosses the x-axis where

and (@ marks)

The fni
as shown

and the x-axis, %

b Show that theara Ris given by [+ ¥ = 2cost? i 3 marke)

© Use this integral to find the exa (4 marks)

73 4) ENG




