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d) A parabola is defined by the parametric eqﬁationa

x=12t

2

yp=6t4+3

i) Pind @ and @ . |
di di

ify If @ isthe point where ¢= -1, find

@)  the coordinates of (.

) the slope of the tengent io the curve at .

y)  the aquaiion of the tangent at

O
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b} The points F (Zap, apﬂ and (thq, aqz) lie on the parabola x% = day.

[You are given that the equation of the chord PQ is 2y ={p+ g )x— Zapg ]

iy Ifthechord PO passas through (2&, 0j ghow that pg = p+¢4.

ii) Hence, find the locus of A4 , the midpoint of PQ.
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(¢) P {2t¢*) is apoint on the parabola x* =4y with focus S. The
point M ﬂivﬁdes the interval 'SP exfern ally in the ratio 3:1:

() - Find the coordinates of N
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Show that the locus of M is ¥* = Gp+3
Hence find the coordinates of the focns and the equation of the
direcirix of M.
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..(b) " A chord joining the pointy P2p, p?) und 0(2¢,q%) on the parabola

2
X" =4y passes through the point 0,-1)

(D Find the coordinates of M, the midpoint of P, ag a
function of m, the gradient of ths chord
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(i}  Show that the cartesian cquation of the locus of M s

x* =20y +1) for ] = 2. "
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by

) Showsthat:the equation:ofthe tangent at-Q-isgx + y= ay’ : (2)
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iy, Findithie coordinatesof the:points. K. D

i) Shiow: thé coordinalos of S--aré+(-au, 2aq’y | @

W) Show:thatithelocusof § s aparabolai,. ~ BT €y
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d) i) ffﬁ':zz and @212;‘
dt dt

i) o) 0(-12,9)

dy dy d
£) “"2)“=—"}i><}£ using the chain rule
b

dx  dt

= 12“(‘—1-— == —~]1 when =-1.
12

¥} y—9= ~—l(.). +12)

oo y=—x-—3.

CARINGBAH 2004 Q6

6b) i) Substitute the point (2,0 into the equation
2y=(p+ q)); ~ 2apq 1o obtain

0 m‘(p +g)x2a—2apg
0= 2ap+ 20g - 2apg

O=p+g~pg = pg=p+q
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ii) The midpoint M of the chord PO hag

{ .2, .2
coordinates ﬂ(p + g}, a[ﬁwg-i—J

3:2 xaz(p+q)2

= .:‘.t?'(p2 +q2}~lv 2a2pq

2, 2
=2axa[£ ;g }-!wza'?pg

=2ay +2ax a(p+g) - nsing (i)

= 2ay + 2ax

Hence the locus of M js given by the aqqﬁgoq}

TREA NS TN B A i

x% = 2aly + x)
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JAMES RUSE 2002 Q5
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