MATH 221 Take Home Quiz 2 P. Yasskin

Version E Solutions

E) Anyone may consider the curve 7(¢) = (sinh(¢),cosh(?),1).
Compute each of the following. Show your work. Simplify where possible.

1. velocity
V(¢) = (cosh(¢),sinh(?),1)

2. acceleration

a(t) = (sinh(¢),cosh(¢),0)
3. jerk

7(t) = (cosh(z),sinh(¢),0)

4. speed (HINT: The quantity in the square root is a perfect square.)
V()| = Jeosh(¢) + sinh®(f) + 1 = ,[2cosh?(t) = 2 cosh(r)

5. arclength betweens=1and¢ =2
J- (sinh(2),cosh(2),2)

(sinh(1),cosh(1),1)

6. unit tangent vector

oV _ | v:( | sinh(?) i )
V()| J2 cosh(?) J2 7 J2 cosh(¢) " 2 cosh(¢)

P

7. Vxd = | cosh(¢) sinh(¢)

sinh(¢) cosh(¢)

= (—cosh(¢),sinh(z),1)

S =0

8. [Vxa|= ‘/coshz(t) +sinh?(¢) + 1 = 2 cosh(?)

9. unit binormal vector

—

_ ¥xd _ 1 B : _ [ =1 _ sinh(®) 1
5 Vxdl 2 cosh(?) (~cosh(), sinh(). 1) ( J2 7 J2 cosh(z) " ¥2 cosh(z)

ds = [ F1d = [ V2 cosh(nyar = [V sinh(0) ]} = V2 [sinh(2) - sinh(1)]

= 1(—cosh(¢)) — j(-sinh(z)) + l:f(cosh2 (¢) — sinh?(¢))

)



10.

1.

12.

13.

14.

15.

16.

unit normal vector

i ik
- = 1 .
=BxT= —cosh(¢) sinh(z) 1
2
2 cosh(
(VZ cosh(®)) cosh(r) sinh(?) 1

SR — [f(sinh(t) —sinh(#)) — j(—cosh(z) — cosh(¢)) + l}(— cosh(¢) sinh(¢) — sinh(¢) cosh(t))]

2COSh2( t)
=1 _ 1 _ sinh(¢) )
2cosh2( D (0,2cosh(¢),—2sinh(¢) cosh(z)) = ( cosh(?)”cosh(r)
curvature
_ Vx4 _ J2cosh() _ 1
PP (VZcosh(r))®  2cosh’(r)
torsion
N 2
=24 _(— 1) (—cosh(s),sinh(¢), 1) « (cosh(¢),sinh(¢),0
T |an|2 (ﬁcosh(z‘)) (—cosh(?),sinh(¢), 1) « (cosh(¢),sinh(¢),0)
2 2 _ -1
2cosh2(t) (cosh™() +sinh™(1)) = 2 cosh?(?)

tangential acceleration (compute in 2 ways)
ar =d-T = (sinh(z),cosh(z),0) ( 1 _sinh(?) 1 ) _ Sih(?) | sinh()

J2 J2 cosh(t) ’ J2 cosh(?) J2 J2
2 sinh(?)
- dég—f' - %(ﬁ cosh(r)) = ¥2 sinh(r)
normal acceleration (compute in 2 ways)
ay=3d-N= (sinh(t) cosh(£),0) - (o Os%l o sgfﬁ((?) ) =1
ay = kP = (ﬁ cosh(t)) =1

2 cosh2( )

mass of a wire between ¢ = 1 and ¢ = 2 with linear density p = x
(sinh(2),cosh(2),2) 2 2 1.2 2
| pds = [ p(rH)FO|de = [ sinh(x) (JZ cosh(t)) di = [ﬁ MJ
(sinh(1),cosh(1),1) 1 1 2 .
1 s 12 12
= ——(sinh“(2) — sinh“(1
7 (sinh”(2) (1))
work to move a bead along the wire from ¢t = 1 to ¢t = 2.
For curves A and E, the force is F = (-7,x,0).
F=(»x0) F@#t) = (—cosh(¢s),sinh(z),0)
(sinh(2),cosh(2),2) _,
- j oS = j F(r(@) - (0 dt = j (=cosh(?), sinh(z),0) « (cosh(¢), sinh(¢), 1) dt

(sinél(l),cosh(l) 1)
- j (—cosh?(¢) + sinh?(r)) dt = j (-Ddt=[->==2+1=-1
1 1



