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B (i) |(a) | Differentiating implicitly with respect to x gives B1
2x + Zy% = Za so, by substitution,
z z_ Y
4y —x(2x+2}“)
For second family: 2x + Zyd—y =2p M1
dx dx
S0y (21’ I Ey;—y) = (x* +y2}ﬂm—y A1
(% =y =22y Al
[4]
(b) | The product of the gradients at points (x, ) where the curves meet is B1
Yo BV 1 provided x #
2xy xoyt - P Y.
So the tangents to the curves at these points are perpendicular
At (c,c), for the first family of curves: M1
dy
- S
2c de = 0
and soff =0.
For the second family of curves:
20255~ g
C Lf}' =
and soff = o,
and the tangents to the circles A1
(x—cl +yr=c?and (y— c)? + x* =¢? at this pointare y = c and x =
c.
which are indeed perpendicular. A1l
_ [4]
(ii) First familyd—y == M1
dx x
ay _ Al
Soxlnx‘u_ =y
so orthogonal family has yﬁf ==xlnx A1
solving differential equation by separating variables M1
_ —_1.2 1.1 M1
[=xlnxdx = JX Inx | Jx L dx
=—lyZiny 4l A1
2 4
SolyZZ—ixzinx +3ix2 4¢ Al
Z 2 4
[7]
(ii) If two curves, with parameters ki1, k2 meet, require M1
dhey(x + k) ) = 4k, (x+ k)
s0x = —(k, + k) A1
V2 = —dk,k, Al
for any curve, 2}-% = 4k M1
so the gradients of the two curves satisfy A1
gz| ay| _2k2k g cso
drly dxlz ¥
[5]
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