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Problem 1 [ /12 marks |
A curve C is defined implicitly by the equation e$i"Y = sinx + y2.
(a) Find the equation of the tangent to C at the point where y =0 and 0 < x < 7.

(b) Find the equation of the normal to C at the point where y =0 and 0 < x < 7.
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a) Tangent: (horizontal line)
then y=0x+10b 0=+b b=-Z :>
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(c) Find the second derivative at the point P.

cos(x)

! _
Yy (SE, y) - esm(y)cos(y) — 9y

—sin(z) (5™ ¥cos(y) — 2y) — cos(z) (e P cos?(y)y’ — e Wsin(y)y’ — 2y")
(e Wcos(y) — 2y)?

y"(z,y)=

 —sin(z) (e Wcos(y) — 2y) — (cos?(2)e® W) 4 51 Wgin(y) +2)y’ we replace y/
(e Weos(y) — 2y)? /

—sin(z) (5™ Wcos(y) — 2y) — (cos3(x)e¥™ V) 4 5 Wsin(y) + 2)(50#
S Weos(y) — 2y

(5 Wcos(y) — 2y)2



20

Vertical normal

05 |

d) : . |
i horizontal tangent : y =0
—sin sm(O)COS cos3 im(O) eim( )sm Cos(%)
e) //(1 O): (2)( ( ) 0) ( (2) + Y ( )+2)55in(0)cos(0)*0
Y 27 (eSi“(O)Cos(O) —0)2
—1(1-0) = (0% +e20+2)1 25 g :
= 0z - | =—1 < 0=-concave up = We have a mazimum at P |
Problem 2 [ /4 marks |
d ky — x?
Given that Y _mor , k > 0when z3 4 ¢ — 62y = 0, find the value of k.
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Problem 3 [ /7 marks |

d
Given that zy = cot (xy) and that derivative d_y can be written in the form
T
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