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1. The curve C has parametric equations

x=2cost, y= \/gcos2t, 0t

(a) Find an expression for % in terms of 7.

2
The point P lies on C where ¢ = ?7[

The line / is the normal to C at P.
(b) Show that an equation for / is

2x—23y—-1=0

The line / intersects the curve C again at the point Q.
(c) Find the exact coordinates of Q.

You must show clearly how you obtained your answers.

b
0) X: dost and 9= 3cos(@t) %':t - %%‘*?E‘ 0
dx = -aSint = Axf3x - Sin()
e ‘32‘
%‘2— = -335n () Sin(at) = 26\t Cost

-al3sin(ak) = Ja(aAsimCost) = A3SintCost
-~ 25in(k) Sin (t) S’ ¥
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Question 1 continued

o) %: 203 Cos () = Q&Coa(%) =-3 O

Dnreed jennk op He Notmal = - :..‘_3 =Jle,=> ?;‘-M ®
t= M ond x= 2AGst and ¥ = Jacoo(ae) 5
3 =vx=:{Cos(%' Y= J3cos (ax ) = "-7_3-
X :- | ®
- L _ - L A _ 3
s-(2)-w(x-t) » 8= Fx-5-% O
S ows
=) Y= 5 X _463_
=2 ‘Bv= x-z
- 3J3y=ax-|

= Qx-aﬁb-l =0 O3 fequired. @
c) x = dCost vs {3Cos(2t)
Ey of Ime L: Qx-2aly-) =0
=) a(acot) - 2% (V3 coslag)) -1 =0 @ GCGos(ax) = 6(aws't-1)
s> WGst - 6cos@t) -1 = © = Vst -6
> UCost -)dCost +6-1 =0 @
=7 Res't -heost -S =0 ©
Now, It @= Gost

130> 40-5 =0 => 0= b [t u(2(-5)

AR ZHK
+veJ‘:®:_% - ) 0= 2
Cosb=_§ Cost =-"i =) = Cos'(-i)=_3ll=) Ignore Solndon, @
6 3
X = dcost ond  y - {3coo(ot) t = @y ' (5/6)
Xz x5 = § Y= RGs(ws"'Ere)xa) = 7R
G ) @ e

Qz(i,_}_&.
S % ©)
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2. The curve C has equation
px3 + gxy + 3y? = 26
where p and q are constants.

(@) Show that

dy apx® + bqy
dx gx+cy

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

Given that
* the point P(-1,—4) lies on C
» the normal to C at P has equation 19x + 26y + 123 =0

(b) find the value of p and the value of g.

; (1) Sepodore Yemvs:

(4)

(®)

v
A LA ?

o fe 89 {

)l

Q) o (390) = by T <

res (qv_ocp

when Y =

0X goc T 94— apply the product wile

NEANERY

(px®) = Bpx

z d'_\jzg’&\l-\—d.\,

PR

A e

A PP
[V S0 ' X [0 0

UCo=

)
&3J =~

]
o

3o + gL —— + Q4 + qu—.‘g:
f v ooc o J ooc
(e0{ QN0

o~
b moke g

Al

(Q'Z)L + bg\)

| 4

= - pr_z - 9y 0] LJJrl/\o. Subject

= -3 - N0

&

gL + bﬁ

b)  when x=-1 and Y=-4

pD* « 9 (D) ~ 3-4)* = 76 O

use anginal cuse

-p + 4gq + 4% =16

b Ma\aua Risk

ug-p = -2z ©
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Question 2 continued

G +

264 + 1713 = 0

J
-1 - \13

26y
q =

[

—,'9_'.)(_ - m= _ 14 @ {eod {ONOe ﬂO(w\a\

V)

26 20 2b

—J .
equahion to find %md\en’r

d
= - moar (-, -o)

8( odients ie eqvm\ .

- 3p3(_7'

_.qg

_1a 0

26

QoL + bﬂ

subshhwe in (-1, -u)

-3l - GLe) = 19

16 \

q'(-l\ + bl-u)

S - 1019 = b1 @ O

:) Simplify to wolte. Second

mvw’(\ov\ .

solve ) ond. @ %\M\A\\'MO\LS\\\&) o qive:

1,

solve Sywmultonea US\\‘j
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3. The curve C has parametric equations
. T
X =sin260 y = cosec®d O<9<E

(@) Find an expression for g_y in terms of 6

* 3)

(b) Hence find the exact value of the gradient of the tangent to C at the point wherey =8

3)

o) y = cosec® O

&S5

. using produrct nule Lor brockets
y = (cosec®) "\4} 2 Y = L0 % () * (£
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a6 = 3 » -cosecBceotB x (cosec®) - Zcosec*Bcosecd (okd O
3 BEEE
dc - C0seC 6 cot®
X = Sinle a8 = 9c0318 using differentiaYion \ams(lo«MS

X P
X XN X
ik T oS0 58
(0.924) ad ax O £
_— - = . 2=
=
ax ad a6
il WV UV

O - _ZegecBeotd ()
~ 700526
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