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Chapter review

1 a At4, y=0=3sint=0=sint=0 2 Substitute # = 0 into

b AtC, t =

Sot=0ort=mn

Substitute £ = 0 and ¢ = « into

x=4cost
t=0 = x=4cos0=4x1=4

t=1n = x=4cosn=4x(-1)=-
The coordinates of 4 are (4, 0).

AtB, x=0=4cost=0=cost=0

Sot==> ort—3n
2
Substitute ¢ = - andz‘:?’—Tc nto
2 2

y =3sint
t== :>y:3sin£=3><l=3

2 2
z‘:3—7c = y= 3sm3—n=3><—1=—3

2 2

The coordinates of B are (0, 3).

oxl:: ox|:1

4x%=2w/§

x =4cos

y :3sin£:3xl:i
6 2 2
The coordinates of C are (25 ,%) )

x:4cost:>%:cost (1)
o Yoo
y—3s1nt:?—s1nt (2)

Substitute (1) and (2) into
cos’t+sin*t =1

2 2
CRGR
4 3
2 2
16 9

9x* +16y° = 144

x:costandy:%sin%
x=cos0=1

1 . 1 . 1
=—sin(2x0)=—smn0=—x0=0
Y 2 ( ) 2 2
So whent =0, (x,y)=(1,0).

Substitute ¢ = % into
x=costandy = %sin 2t

T
x—cos—=

y=—sm( j=—smn——x0 0
(x

So when ¢ = % ,¥) =1(0,0).

Substitute ¢ = 7 into
x =cost and y =%sin2t

x=cosmt=-1

y=lsin2n=l><0:0
2 2

Sowhent=m, (x,y)=(-10).

Substitute ¢ = 37 into
x =cost and y =%sin2t

x=cos3—n=0
2

y =lsin(2x3—nj=lsin3n=lx0=0
2 2 2 2

So when ¢ = 37" (x, ) = (0,0).
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x=¢e""+1 (1)
X—l — e2t+1

In(x—1)=2+1
In(x—1)-1=2¢
Ihn(x-1)-+=¢ 2)
y=t+In2 3)

Substitute (2) into (3).
y=<In(x-1)-++In2

L
2

=In(x-1)* +In2-+

—In(2vx—1)-<

The Cartesian equation of the curve is

y=ln(2w/x—l)—%

Substitute ¢ =1 into (1).
x=¢ +1

Since x is an increasing function and
t>1,

x>e +1
Sok=¢e+1
The range of f(x) is the range of y = q(¢)

so substitute ¢ =1 into (3).
y=1+In2

Since y is an increasing function and
t>1,
y>1+In2

The range of f(x) is y > 1+1n2.

X = 1
2t +1 M
n+1=L
X
=L
X
1 1
f=— 2
2x 2 @
1
y=2h’1(l‘+;) (3)

Substitute (2) into (3).

1 1 1
=2In|——-——+—
4 (2x 2 2)

2u(3)
= —2In(2x)

= —2(ln2+lnx)
=—In4-2Inx

The Cartesian equation of the curve is
y=—In4-2Ilnx

The domain of f(x) is the range of x = p(¢) so

substitute ¢ =< into (1).

-1 _1
2(%)+1 2
Ast—> o, x—>0.

So the domainis 0 < x <+.

The range of f(x) is the range of y = q(¢) so

substitute ¢ == into (3).

y=2In(++<1)=0
Ast—> o, y >

So the range is y > 0.
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x+3

(1)

5 a x=4sint—-3=sint =

y=4cosz‘+5:>cosz‘=y;5 (2)

Substitute (1) and (2) into
sin®f+cos’t =1

R
4 4
x+3", 0=5" _,

16 16
(x+3)’+(y-5°=16

b Thecircle (x +3)* +(y—5)’ =4’ has
centre (—3,5) and radius 4.
y

sY

0|

¢ Substitute x = 0 into
(x+3)7’+(y-5"=16
0+3’ +(y-5°=16
3P +(y-5°=16

9+(y-5° =16

(y-5°=7
y—5=irﬁ
y=5iﬁ

The points of intersection of the circle and
the y-axis are at (0, 5+J7 ) and

(0,5-~7).

a

@ Pearson

x:2—3t )
1+¢
x+xt=2-3t
xt+3t=2-x
t(x+3):2—x
2—x
t= 2
x+3 @
3+ 2t
= (3)
1+¢

Substitute (2) into (3).
3+2(2_x)
y= X +3
1+(2_x)
x+3
3(x+3)+2(2-x)
x+3
X+3+2—x
x+3
3(x+3)+2(2-x)
- xX+3+2—-x
_3x+9+4-2x
- 5
x+13
5

=L 13
_5x+5

This is in the form y = mx + ¢, therefore
the curve C is a straight line.
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6 b Substitute # = 0 into (1) and (2).

25300,
o 1+0
3+2(0)
:_:3

Y 1+0

Coordinates are (2, 3) .

Substitute ¢ = 4 into (1) and (2).

_2-3(4)
o 1+4
3+2(4
)= 4) _11

1+4 5

Coordinates are (—2, 1—51)

7 a x=t-2
x+2="¢

+Jx+2 =¢

But 0 <7 < 2so0 choose the positive
value.

t=~x+2 (1)

Substitute (1) into
y =2t

y=2x+2

b Domain of f(x) is -2 < x < 2.
Range of f(x) is 0 < y < 4.

8 a x=2cost:>%=cost (1)

y+5

y=2sint-5= =sint (2)

Substitute (1) and (2) into
cos’ t+sin’ ¢ =1

5+ -

2 2

X +(y+ 5)2 =4

So the curve C forms part of a circle of
radius 2 and centre (0, —5).

I

(
S

N_
RY

#h

¢ Since 0 < ¢t < m,the curve C forms half of

the circle.

Arc length= r0 =2n
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9 a x=r-2=x+2=t (1)
Substitute (1) into
y==t-2r
y=(x+2) —2(x+2)
=(x+2)" (x+2-2)
=x(x* +4x+ 4)

=x° +4x° +4x

The Cartesian equation of C is
y=x +4x" +4x
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