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Figure 6

Figure 6 shows a sketch of the curve C with parametric equations

T
x = 8sin’s y=2sin2t+ 3sint O<t<5

The region R, shown shaded in Figure 6, is bounded by C, the x-axis and the line with
equation x =4

(a) Show that the area of R is given by

J. (8 — 8cos4r + 48sin’ fcost)ds

0

where a is a constant to be found.

&)

(b) Hence, using algebraic integration, find the exact area of R.
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We need 1o find. o woy fo splify this into the equited. form.

cosit = 2costat - | \
= 2(l-smn*28) - ) INZX + cov*x = |
= 1 -2%n*2t -| cos*oL = | -sin"c
= | -12sin*1t

| - ?_( smi&sml&)

| - 2 (2sinkcost = ZS\n{-cosl:)

A us'mc} IN(2x) = Jsinxcosx

|- 2 (4sin*Ecostt)

| - ¥sin*t cos*

3 sin*tcos*t = | - cos 4t

= N\ bhasinttcos*t = B(1- cos 4t)
o

R = . 3 - Scos 4t + u3sin*tcost at O

o = ': ™

\Y

Finding the new domain :

y

R =1, ydn ydr _dy
dt
2 d
X 88m t D d_t: 16 St wst

2
When X:=0, €simt =0 ‘Hn«hoelt=0

wWhen X =4 sin b 4y — st~ 7

P N
t- Sin,j—; = (Il/q)
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