Name 1D

MATH 251 Quiz 2 Spring 2006 Total

134

Sections 506 Solutions P. Yasskin

All Work Out: (2 points each, includes 9 points extra credit)

Consider the parametric curve with position vector 7 = <6t,3,/§t2,2t3>.
Compute each of the following:

1.

velocity

v = (6,6/2t.6t2)

acceleration

d=(0,6/2,12t)

jerk
7 =(0,012)

length of velocity  Simplify. (Note the quantity in the square root is a perfect square.)

V| = 36+ 722+ 36t* = 6,/(1+12)° = 6+ 6t2

ds _ _ 2
ds (o)) - 6+ 6t

arclength between the points (0,0,0) and (642,6/2,4/2)

642,642,442
L J‘( )

(0,0,0)
unit tangent vector

2 3
dS:IO Wldtzj.o (6+6t2)dt = [6t+ 2t3]7 = 6/2 + 442 = 10J2

T = oo (8602067 = o1 (Lﬁ“z):(ll & t2>

N 6+ 1+12 +1271+t27 1412

cross product of velocity and acceleration

Tk
Vxd=| 6 6/2t 6t2 | =1(72/2t2-36/212) - j(72t) + k(36/2)
0 6/2 12t

= (3621t2,-721,36/2) = 3642 (2,-J2t,1)
length of cross product of velocity and acceleration

Vxd=36/2/t7+ 22+ 1 = 364/2(1+1?)




10.

11.

12.

13.

14.

15.

16.

17.

unit binormal
R Iy R 3642 (t2,-2t,1 -
B = VX_a;: 1/_< ‘/_ >: 12<t2,—\/§t,1>: t22, \/?;:, 12
V3| 3642 (1+1t?) 1+t 1+t 1+t 1+t
unit principal normal
T3k
N:Bxf:(“—ltz)z -2t 1= t2) — L [i(-/2t8-J2t) - j(t* - 1) + k(V2€ + y21) |
1 J2t t2
(1 2<J_t3 V21,114, /21% + J21)
Optional: N— O 2( J2t(t2 + 1), (1-t2)(1+12), J21(t2 + 1))
t 1-t2 J2t
= BT RRCAN 2 3 J (e A
1+t2< vzt 20 (1+t2’1+t2’1+t2
curvature
. Nx3  36/2(1+t) 2
VP (6 + 6t2)° 6(1 +t2)?
torsion
o_Uxd. _ 3/2(%-V241)-001) 3212 2
v x & [36/2(1+12)]° (3642)°1+12)  B(1+2%)°
tangential acceleration  (use 2 methods)

ar=a-T=(06/2,12t) - : 1

_dds_d 2y _
at = 45 dt OIS(6+6t) 12t
normal acceleration  (use 2 methods)

an =d-N=(06/2,12) - =5 (-V2L1-12.J2t) = L5 (6/2(1-17) + 12/21%)

= ffz (1-t2+2t%) = 642

an = kV|? = ﬁ(smﬁ)z - 642



