lzmir University of Economics, Department of Mathematics

MaTH 205 ANALYTIC GEOMETRY  Answers for Quiz 6 22.12.2003
Name Student No.

1. The Witch of Agnesi curve is known by the parametric equation
_a
1+t

Find a point where the tangent line is horizontal.

x = at, Yy t € (—00,0), a isa fixed constant.

SOLUTION We should have % = 0 at some ¢. The derivatives are
dy 2\—3 dx
= = —2at(1 — =
o at(1+t*)7°, and ik
and hence
dy dy/dt -2t

dr ~ dwjdi (g 0 When 0

Thus from the parametric equation, the point at ¢ = 0 is (0, a).

2. The cardioid curve is given by
xr =2acost —acos2t, y=2asint— asin?2t, t€10,2x], a is a fixed constant.

Find the parametric form of the tangent line at t = /2.
SOLUTION Recall that the parametric line equation at a point p is

r=xz(p)+2'(p)t  y=yp) +y L
At p = m/2 we the coordinates of
x=2acosm/2 —acosm =a, y=2asinm/2—asinT=2a

The derivatives are
B dx

d
2 (t) = i —2a sin t+2a sin 2t ‘t:ﬂ-/Q =—2a, 9y (t)= d—‘z = 2a cost—2a cos 2t ‘t:ﬂ-/Q = 2a.

Thus the parametric equation of a line passing thorough the point (a, 2a), having the above
derivatives is
Tz =a—2at Yy = 2a + 2at.

3. Find the slope of the curve at t = 1,

xt =1\/5 -V, y(t—1) =1Iny

if x and y are implicitly differentiable functions of t.
SOLUTION Differentiating both sides with respect to t gives

d d

/ dx 1 -1
%(;pt)zﬁ( 5—ﬂ) and tEer:Q\/ﬁT\/{E

and at t = 1 = = = 2, dz/dt = —17/8. Differentiating both sides of the second implicit

function with respect to t gives
d d dy dy 1dy
—(y(t—1)) = —(1 d t— - =—-—
gt —1) = g(Iny) and tor 4y =g =,

and at t =1 =y =1, dy/dt = 1. Thus dy/dz = —8/17.



