11.

Parametric
Equations



M
11.
Parametric Equations


- Sample 2018 AL P1 ——

5. A curve C has parametric equations

3
x=2t—-1, y=4-T+ o t#0

Show that the Cartesian equation of the curve C can be written in the form

_2x*+ax+b

Tl , x# -1

y

where a and b are integers to be found.

3

(Total for Question 5 is 3 marks)
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14. A curve C has parametric equations
x=3+2sint, y=4+2cos2t, 0<t<2nm

(@) Show that all points on C satisfy y =6 — (x — 3)?
()

(b) (i) Sketch the curve C.

(ii) Explain briefly why C does not include all points of y =6 — (x — 3)?2, xeR
©)

The line with equation x + y =k, where k is a constant, intersects C at two distinct points.

(c) State the range of values of k, writing your answer in set notation.
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Question 14 continued
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4.

Figure 2
The curve C, with parametric equations
x=10cost, y= 4\/§sint,
meets the circle C, with equation
x> +y =66

at four distinct points as shown in Figure 2.

Given that one of these points, S, lies in the 4th quadrant, find the Cartesian coordinates of S.
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Question 4 continued
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(Total for Question 4 is 6 marks)
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13. A curve C has parametric equations

> +1

Show that all points on C satisfy

> +5

4¢

—_— telR
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(x—3) +)2=4
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=V

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

V4 V4
x=2tant+ 1 y=2sec’t+3 7 <t<§

T
The line / is the normal to C at the point P where ¢= 7

(a) Using parametric differentiation, show that an equation for / is

1 17

=— —x 4+ —
YT

(b) Show that all points on C satisfy the equation
La—1y+s
= — (x—
Y72

The straight line with equation

y=-gx +k where £ is a constant

intersects C at two distinct points.

(c) Find the range of possible values for £.
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9. The curve C has parametric equations
x=t"+6t-16 y=6In(t+3) t>-3
(a) Show that a Cartesian equation for C is
y=Aln(x + B) x>-B

where 4 and B are integers to be found.

3)
The curve C cuts the y-axis at the point P

(b) Show that the equation of the tangent to C at P can be written in the form
ax +by=clIn5

where a, b and c are integers to be found.

(C))

oreoutotesel
TN KR8

S
K
0993
FRRLRKS
qpé{,

55
5%
25

X
e
X X
XXX
XK

O
IRRRILRRL
sﬁﬁ%g&gﬁg&

Sttt etototetetes
&%T&afﬁ%&

OO
o0
238
RRL
oo

SRS
XRRRAS
qgggzz

00
%

é%é?

SOLOsOssosoen T ot= I € b
RRELLLLLRTXRAXK

X
6%%
196%%
6%%
.0’0‘

oot tetotetotetetoted

og’o
K58
oS

<
(% K
DoYaaates

Potot!
S KKK

11.9


iPad Pro 12.9" 5
June 2023 AL P2

M
11.9


( )

KA
RISRKIKS
SRR

3RS
L
3505

&
%
258
55

<
55
0
00
00

Question 9 continued
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S
=V

Figure 4
Figure 4 shows a sketch of the curve C with parametric equations

x:(t+3)2 yzl—t3 -2<t<1

The point P with coordinates (4, 2) lies on C.

(a) Using parametric differentiation, show that the tangent to C at P has equation

3x +4y =20
3)

The curve C is used to model the profile of a slide at a water park.
Units are in metres, with y being the height of the slide above water level.

(b) Find, according to the model, the greatest height of the slide above water level.
(1)
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Question 10 continued

(Total for Question 10 is 6 marks)
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