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1. ¢'(t) = (2cost,5,—2sint) = ¥ () = /(2coat)? + 52 1 (~25int)? = +/2§. Then using Formula 3, we
have L = 7, |¢/(8)] dt = [13 V30 dt = 281] o =20V, _

2r(t)= (2t,cost+tsint—cost,-—sinf+tcost+sint) = (2t,tsint,tcost) =
I'(t)] = /(2t) + (tsint)? F (tcost)? = V482 + 2 (sin?t + cos?t) = VB |¢| = VBt for 0 <t<wm Then °

. : T » 21" JE
using Formula 3, we have [, = fo [v’(2)] dt = fo Votdt = V5 ?] = Tﬂﬂ,
[+]

3r(t)=V2itetj—ek =
') = \/(\/5)2 + (e )2+ (e t)2 = /T e e~ % = Viet+te )T =¢t et (sinceet +e~t > 0).
Then L = [} |¢'(t)| dt = Jo(e +e*)dt = [ef —et]; =e-e.

49. For onc helix, the vector equation is r(t) = (10cost, 10sin £, 34¢/(27)) (measuring in angstroms), because the
radius of each helix is 10 angstroms, and z increases by 34 angstroms for cach increase of 2rr in t. Using the

length formula, letting ¢ go from 0 to 2.9 x 10® x 2=, we find the approximate length of cach helix to be

2.9%x10% x2n i
L= f |r'(¢)| dt .’
Q .

2.9x10% x2% 2
= fo V/(~10sin£)2 + (10cos )2 + (24)% at

= 2.9x10% x2x
= /100 + (28) t]

0

=29 x 10°* x 21/100 + (28)

25 2.07 x 10*® A — more than two meters!



