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Solutions - 10.2

3. We have
dy B % B 4¢3
dr Cfl—f 32
So at t = —1 we have
dy 4
dr 3
6. We have
d_y _ % _ cos 6 + 2sin 20
dx % —sinf + 2 cos 20
So we 6 = 0 we have
dy 140 1
de  —0+2 2
9. A t-value this corresponds to is ¢ = Z. So we have
dy % 2cost
d—y:j—;: ;O,S = —cott
x 5 —2sint
and so at t = % we have
dy 1

dr /3

So our equation will be

(z—V3)

y—1l=-

1
V3

17. Done in class . . .

25. Well, the fact that there are two tangents comes from the fact that

we are at (0,0) when ¢ = 7 and when ¢ = —%. We have
dy _ ‘fl—_? _ cos®t —sin? ¢t
de 4 —sint

dt

Soatt= g we have

dy
Eﬂ

/0

) =1



so we are vertical. At t = —5 we have

@ T

d:z:(_i) =1

26. Well, if we let ¢ and t’ be the two time points we are looking for, then
we need to solve
1 —2cos’t = 1—2cos*?t

(tant)(1 —2cos’t) = (tant’)(1 — 2cos*t)

We can see that these are both satisfied when ¢t = % and ¢t = —Z. We can

now compute the derivative:

us
4

dy Z—_?Z _ sec?t(1 —2cos®t) + tantd costsint

— dz .
dx & 4costsint

Soatt= 7 we have
dy (
dx

™

)=1
whereas at ¢t = -7 we have

dy, m
iy = 1
dx( 4>

39. The answer is

o d 2 d 2 2T

41. We need to evaluate

/1 V(61)2 + (61)2 dt = \/7_2/1tdt:3\/§

44. We need to evaluate

3 3 3
et —e )2+ (=2)2dt = 2 te 24 2dt= [ e +1dt
V( v
0 0 0

continuing:

3 2t 6 6

e e 1 e’ —1

/62t+1dt:(7+t)|3:(—+3)—(—): +3
0



52. Notice first that the distance covered by the particle is going to be 4
times the length of the curve, which is

s s 2
/ \/4cos2tsin2t+sin2tdt:/ sintv4cos?t+ 1 dt = (—§(4cost+1)g>
0 0

™

0

This evaluates to ]
- 53/2 o 33/2

~ )
53. Well, notice that the length of the ellipse is 4 times the length of the first

quadrant, which is

3 3 2
/ \/a200829+b28in26’d9 = a/ \/00529+b—28in29d9
0 0 a

5 2
= a/ \/(cos2ﬁ+sin29)+(b—2—1)sin20d9
0 a

_ “/OW“

= a/2 V1 —e2sin?6 do
0

2
sin? 6 df

a?—b
a2

and we are done.

57. We have

/1227ry\/<2—f)2+ (%)2 dt = /1227r (%tﬁ) VO — 202+t dt

61. We have

™

s d 2 d 2 jus
/2 QWy\/(d—j) + (d_?i) df = 2ma / i sin® «9\/9&2 cost 0 sin? 0 + 9a2 sin* 6 cos? 0 db
0 0

™

= 6ma’ /2 sin 0 cos 6 db
0

sin® 6
= 6ra’
m(5)

6ma
5

jus
2

0




