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Exercise 3B
1 a x=2sint-1 d y=tan2¢
So si t:x_-i-l 1 _ 2tant
o smr= M S0 Y =ty o
y=5cost+4 sin®t+cos’t =1

cost = y?_él (2)

Substitute (1) and (2) into
sint+cos’t=1:

(x+l}2+(y—4J2 1
2 5
e+ =4,

4 25
25(x+1)° +4(y—4)* =100

y=sin2t
=2sintcost

So, since x = cost,
y=2xsint (1)
sin’f+cos’t =1

sint=1-cos’t=1-x*

sinz =/1-x2 )

Substitute (2) into (1):
y=2x1-x>

or y> =4x*(1-x%)

y=2cos2t
=2(2cos’*t—1)

So, since x = cost,
y=22x" -1)
y=4x>-2

cos’t=1-sin’t=1-x’

cost =+/1-x (2)

Substitute (2) and x =sin¢ into (1):
sint 2x 2x

_ Peost _Ale s

- sin’¢ - x* 1-2x°
cos’t 1-x*  1-x°
o 2x(1-xY)

=2 W1— 4
2x1 - x?

1-2x°

Hence y =

e x=cost+2
cost=x—2 (D)

4
y=4sect=——
cos?

cost = 4 (2)
y
Substitute (1) into (2):

x—2=

< |

y_x—2

f x=3cott
X

cott=— 1

3 (D

cosect =y (2)
Substitute (1) and (2) into
1+cot’ t = cosec’t :

xZ
1+ =| =y
@ g

2
.
4 9
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2 a x=sint-5 4 x=cost-2
= sint=x+5 1) = cost=x+2 (1)
—cost+) y=sint+3
y =08 =sint=y-3 2)
=>cost=y-2 (2)

Substitute (1) and (2) into sin® ¢+ cos’ ¢ =1:
(x+2)>+(y-3)° =1

This is a circle with centre (—2, 3)

and radius 1:

Substitute (1) and (2) into
sint+cos’t=1:
(x+5)7+(y-2) =1

b This is a circle with centre (-5, 2) Y
and radius 1

¢ One full revolution around the circle is
obtained for an interval of 7 corresponding
to one period of both parametric equations
y=cost+2 and x=sint-S5.

So 0 < ¢t < 2x is a suitable domain.

0 g
3 x=4sint+3
4sint=x-3
. x-3 5 a y=sin 1+
smt=T @ 4
y=4cost—1 — sin‘cos—= +costsin—
4cost=y+1 i 4 4
2 . 2
cost=y—+1 (2) =TSlnt+7cost
Substitute (1) and (2) into )= £x+£cost ()
sint+cos’t=1: . 2 .2
L3y LV (since x =sint)
)+ (2 - o
4 4 sin“t+cos’ t=1
(x-3)> (y+1) . cos’t=1-sin’t=1-x"
+ =

4 e - cost=1-x* ()
()c—3)2 (y+1)2 -1
v + T Substitute (2) into (1):

So the radius of the circle is 4 and the

centre is (3, —1). £x+«/2(1—x2)
2

or =
Y 2
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5 b x=3cost

X
= CcoSt=—
3

T
=2cos| t+—
g ( 6)

T .. T
=2costcos——2sintsin—
6 6

:2c0st><—3—2sint><l
2 2

=~/3cost—sint
So yzgx—sint (D)

sin*t+cos’t=1

2
sinztzl—coszt=1—(§j

sint = 1—&} )

Substitute (2) into (1):

3 3

\/5 9—x*
=—Xx—

3 9
i, b

3 3

¢ y=3sin(t+mn)
=3sinfcosm+3costsinm
=3sintx(—1)+3costx0
=-3sint
Since x =sint,
y=-3x
6 a x=8cost

X
Cost =—

1
So y=—sec’t=
Y 4 4cos’ t

1 1 _64 16

2 X 2 2
4
4(;;} x° x
8

Therefore a Cartesian equation for C is

16
Yy=—
X

@ Pearson

b For —g <t <g the range of the

parametric equation x =8cost is

0 < x < 8, so the domain of y = f(x) is
0<xg8.

The range of the parametric equation

1 1
y=Zsec2l‘ is y}z, so the range of

1
y=fis y=-

YA

0 X

7 x=3cot’ 2t

cot? 2t ==

3

2 2
cos” 2t l-sin"2t 1 B
sin’ 2¢ sin’ 2¢ sin’ 2¢

1
sin’ 2¢
x+3 1

3 sin® 2¢

1

+1=

x
3
X
3

. y=3sin’ 2t =3x 3 = 2
x+3 x+3

T :
For 0 <7< 1 the range of the parametric

function x =3cot* 2¢ is x > 0, so the domain
of f{x) isx > 0.
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8 a x=;sint 9 x=2cost:>cost=£
= sint =3x 2
y =sin 3¢t =sin(z +2¢) , ( nj
. . y=sm|t——
=sInfcos2t+ costsin 2t

—qi —9qin2 i . T .. T
sin#(1—2sin”¢)+cos#(2sinzcost) =s1ntcosg—costs1ng

=sin#(1-2sin’ )+ 2sin#(1—sin’ )

=3x(1-2x9x*)+ 6x(1-9x7) :gsint—%cost
=3x—54x + 6x—54x° 3 1
=9x_108x3 L. y=781nt_zx (1)
=9x(1-12x7) sin’¢+cos’t=1

2

So the Cartesian equation of the curve is .5 9 x
sin”t=1-cos tZI_T

¥y =9x(1-12x%), which is in the form

y=ax(1-bx*) witha=9 and b= 12. 2
sosint =, [1-— (2)
4
b For 0<t< g the range of the parametric Substitute (2) into (1):
o 3 S|
function x =4sinz is 0<x <1 yz% l—x?—z
so the domain of y = f(x) is 0 <x <1
i 1 [12-3x7 1
For 0<¢< 5 the range of the parametric ) 4 4

function y =sin3t is 1<y <1 So the Cartesian equation is

so the range of y = f(x) is —1< y<1. y=%(\/12—3x2 —x)

For 0 <t <m, the range of the parametric
function x =2cost is 2<x<2,

so the domain of y = f(x) is -2 <x < 2.
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10a y=>5sint 11 y =3sin(r—m)
So sinf =2 =3sinfcosmt—3costsinm
5 =3sintx(-1)—3costx0
sin2t=y—2 =-3sint
5 So sint=—2
x=tan"t+5 3
tan’t = x—5 sin’ ¢ +cos’ t =1
sin’ ¢ s cos’t=1-sin’ ¢
cos’t 2
sin? 7 cost=/1—-sin’¢ =, |1 -2
_ 9
[ sin? =x-5
—lsm t | ‘ y
=———-—1 .‘.x=tant=smt= N
x—5 smm- ¢ cost I_LZ \/9_)}2
1 1
+1= 9
x=5 ¥ y . .
pyn Therefore x =— is a Cartesian
25 9_ 2
-y
x-4_25 equation for C.
x=5

b For 0<z< %, the range of the parametric

function x =tan’7+35 isx > 3,

so the domain of the curve is x > 5.
The range of the parametric function
y=5sint is0<y<S5,

so the range of the curve is 0 <y < 5.
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Challenge

x=21cos2t
=1(2cos’1-1)
C2x+1

cos’t

2x+1
2

cost =

But also
x =4cos2t

=1(1-2sin’7)

., 1-2x
S.snt =

) /1—2x
sinft =
2

Therefore

= sin(t +£j
d 6

. T . T
= Sll’ll‘COSg-l-COSl‘Sll’l—

:—sint+lcost

2 2
_ﬂ\/l—zx +l\/2x+l
2V 2 2V 2

\/3—6x \/2x+1
= +
8 8

So a Cartesian equation for the curve is

_\/3—6x +\/2x+1
Y778 8
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