Question

(i) Calculate the arc length of the curve 7 in Qn.1(iv) from (0,2) to (27,?2).
(ii) Calculate the arc length of the curve v in Qn.1(v) from (1,0) to (e*™*,0).
(iii) Calculate the path length of the curve y? = z*® from (1,1) to (—1,1).
Answer

(i)
v(t) = (t—sint,1+ cost)
YOI = ((1—c)?+5%)2
= (2(1-¢)?
= 2SIHE, (note :> 0 for 0 >y > 2m)
2 t
= length = 2sin — dt
0 2
t 27
= [—4005 —]
0
= 4—(—4)=38, (Check :21 <8< 2m+4)
(ii)
v(t) = (e cost, e sint)
IWOI = (ke = 5)> + (ks +¢))
= M (K2 +1)2
2T 1
— length — / F (k2 + 1) dt
0
1 1
= E<k2+1)§(62ﬂk 1)
(iii)
vt) = (#3tY), r —1>t>1

1
length = / I(2¢, 3¢2)]| dt
-1

1
= / (41% + 9t4)7 dt

-1

1 1
— / [t](4 + 9t2)7 dt
-1

1 51!
= 2X |==(4+9¢ }
X |5 (4+9t%) .
2 .
= (13 —43).
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