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1. A curve C has parametric equations

3
x=2t—1, y=4t—7+;, t#0

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

2x2+ax+ b
y=—""—"—", x#—1
x+1

where a and b are integers to be found.

. x2
C: x= at-\ , 9= ut-?*%‘-‘):,: L'(Il -7+ xX &)
K+ = At
=) t= Xsl (.1'4-\! ?+_6 ©)
2 T\
2 9= dxea-7+ 8
X+
=2 Y= (aAx- S) xu
o~
=) ¥= (Qx~5)(x+l)-\- 6 x-Sk = - 3x
X+1

=) 9= Ax-x-5+6 = H-3xr)l @
e X!
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. A curve C has parametric equations
x=3+2sint, y=4+2cos2t, 0<t<2n

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

(2)
A{'N
(b) (i) Sketch the curve C. \)G(C}\‘°
/) 1> ) /\
(i) Explain briefly why C does not include all points of y = 6 — (x — 3)?, xeR
3)

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.

)
o)
CasC2e) - |-2sinte

J

G+ L (1-26AT) 7 2 = 3+ 2 sink
Lt 2 - L sintke Lsink = X -3
6 - (asine)?

cC
1

Y= 60 -2) as required
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b) (3,6)

(1,L)

Cotreck \303\\K = v

2
U: 6 - (x-3) Qék LA

x - 34 Asnk m
\kj = L+ Acosry)

G2y (5 ,2)

(3, 6)

N Ax 3: Lt ACos (o)
- Gt =

vv\ir\tr); (s (26) = - :W\i(\t)) =L+ 2¢-\)
e = X = y-t =
c =7
z
MIin % @ STaC2e)= < => wunx 2 3-2 = |
NAcAx Sta CLED = ! -9 Max x ~ d3L = ¢
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3:6-<3—33L |

'ﬂ/\e line  Jales equ\cx\n‘m :er-_k

Lise hewe 2 inleicecians  Occar < @ (S,2)

P—
f,o( 'acbrg)-_lg @(g,wb =y k=542 =3
Since. xrg=t, g3 k_af\a: & -Oc -3)*

6' (J-E)l = k’"x “
o - (ch‘eDC\'o\) = k

-Fir\a\ k value Js o\an \ol—hcxg - O
G = |
b =~ -2 LA - (D (2+k) = ©
¢ = 3tk LA -1L-Le = O
33“(4‘&:@
ik = 3%
k= 3% 7
¢

(o 2 disvinek  poink Ty F Ll 3%
'\-3& o‘, s\ine pOIN S %
P\CLU\SQ ol values %o( k = {Kif}é k< %’3—'}/
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Figure 2

The curve C| with parametric equations
x =10cost, y= 4\/§sint, 0<t<2n
meets the circle C, with equation
X'+ 3" =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.

(6)
C.:X:|0cst and Y=hBRSint
Co: XeB =66 Ch™2Ca
. . W) = 32

=) (locost) + (Wasint) = 66 @
=) 100Cos't + JaSint =66 SmtarCos b=l =) Cost= l-Su't
=2 loo(1-5in't)+ 3Asint = 66 O ®
2> 100 - [00Sint + 325mt = 66
2?2 63Sint = 3H
= aSn 6= |
=) Smt="Ih :
5 sm: =0 -5 (R): &

X = locost 9= Liasmt

X = loces (') Y = W2 &in (1)

X = §a 9= 4 =) Y=-H4 Sire S les below 3he 8-0«:’8.@

—
—

= S:=(5%,-4) ©
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4. A curve C has parametric equations

P +5 4t

X = = — teR
2 +1 y t2+1 <

Show that all points on C satisfy
(x—3) +y2=4
x= L2465 0

(3)

£+

4 —®

[l =y
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 Substitute (O and @ in here

(%-3)*+ y* = 4 ¢
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5. 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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6. 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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o) %: 203 Cos () = Q&Coa(%) =-3 O

Dnreed jennk op He Notmal = - -:'_‘_3 = 413, =5 ?\3‘: m @©
t= 3 ond x:= AGst and Y= J3os(ae) 5
3 =) x= :{Cos(%' Y= J3cos (ax ) = "-7_3-
> X :-| ®
— - = = »_ {3
-(B)ew(x-t) » 87 Fnew-F O

* B
=) :—!—- -
RS

=D ‘1353 Jt.-;z'
=5 aﬁ3= 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)

AxZH
+veJ‘:®:_% - ) 0= 2
Cosb=_§ Cost =-"i =) = Cos'(-i)=_3ll=) Ignore Solndon, @
6 3
X = aCost ond y = 3 Cos (k) t = @y ' (5/6)
Xz x5 = § Y= RGs(ws"'Ere)xa) = 7R
G ) @ 18

Qz(i,_}_&.
3> 1% ©)
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