11/17/2010 Fall 2010, Calculus IT ~ Quiz 9 solutions Sitaraman

1. Eliminate the parameter and write the equation of the curve in rect-
angular co-ordinates and also graph the curve: z =t +1, vy =t

Soln:
Plugging in t = x — 1 we get y = (z — 1)? which is a parabola with
vertex (1,0) and facing up. It will cut the y—axis at y = (0 — 1)? = 1.

2. Find the equation of the tangent line to the curve
x =0+ cost, y=1+ sinh at § = 7/6 without eliminating the
parameter.

Soln:
dy _ dy jdx __ cosf

de ~— dB/ d0 ~ 1—sinf"
Slope of the tangent line at a point is the derivative at that point.

So the slope of the tangent line at § = 7/6 is

cos(w/6) _ \3/2
1—sin(w/6) — 1—(1/2) \/§

The rectangular co-ordinates of this point are obtained by letting
0 = 7/6 in the defining equations x = 0 + cos,y = 1 + sinf

(z,y) = (5 +cos(m/6), 1+sin(r/6)) = (%+§, 1+3) = (%3\/5, 3).

So the equation of the tangent line is y — 2 = V/3(z — (#))

After simplifying you get y = v/3(x — %)

3. Convert the following curve into rectangular co-ordinates and graph
it: r = cosb.
Soln:

Multiplying both sides by r we get 72 = rcos which upon using
rectangular co-ordinates becomes z? + y? = x which can be written as
(22 —2) +y?> = 0.

Completing the square, we get (2% — x + (1/2)%) + y? = (1/2)%.

This is same as (z — 1)% + y? = 5.

This is a circle with center (1/2,0) and radius 1/2.

4. (Challenge: 10 points) Show that the tangent at any point (k,«) of
the circle r = k is always perpendicular to the radius at that point using
the parametric equation x = kcosf,y = ksinf.
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x = kcosf, y = ksinf is a parametric equation gives slope of tangent
line as % = % dr — keosb — _cotf. At the point (k,a) we get the
slope as —cota.

The radius at (k, «) is along the line # = a and its slope is simply
y/x = (rsina)/(rcosa) = tana.

So slope of tangent is -1/(slope of radius). So the two lines are
perpendicular.

Since « could be any angle, (k,«) could represent any point on
circle.




