Name ID

MATH 251 Quiz 2 Fall 2005 Total /34

Sections 503 Solutions P. Yasskin

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

Consider the parametric curve with position vector 7 = (t, £, %13)

Compute each of the following:

1. velocity
v = (1,2t.2¢2)

2. acceleration

a = (0,2,41)
3. jerk
7 =(0,0,4)

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

V= JT+42+4% = J(1+22)% = 1+27
5. speed

% = V()| = 1+27

1.2

6. arclength between the points (0,0,0) and (1, '3

L e o aa- [0 3] 3

7. unit tangent vector

A - 2
T = % — 1 1,2t,2t2 — ( 1 , 2t , 2t )
V| 1+2¢ ( ) 14227 14227 1428

8. cross product of velocity and acceleration

A~

iy k
Yxa=|1 2t 202 | = {82 — 42) = j(41) + k(2) = (4¢2,~41,2)
0 2 4

9. length of cross product of velocity and acceleration

Wxa| = J166* + 1612 +4 = 2J4r* +42 + 1 = 2(1 +2¢2)




10.

11.

12.

13.

14.

15.

16.

17.

unit binormal

B- ¥xd _ 1 42,-41,2) = —L (242,241 =( 22 2 ] )
V x d| 2(1+2t2)( ) 1+2t2( ) 142627 1+262° 142
unit principal normal
ik
Y-S 1 _ 1 A 443 ~A4 7443
N=BxT=—1L 1022 o 1 |=—L _Ji48-20)- 5@t = 1) + k(48 + 2¢
(1+2£2)° (1+2t2)2[( s ) K )]
1 2t 27
= ﬁ(—w — 21,1 — 44,483 + 20)
+2t
Optional: N = ﬁ(—zz(zﬂ +1),(1=22)(1 +262),2t22 + 1))
+2t
_ 1 2 _( -2t  1-2¢2 _ 2t )
= =2t,1 —2t°,2¢t) = ) )
1+2t2( ) 1+227 142627 1+2¢2
curvature
o Vxdl _ 2(1+2¢) )

iR (1+222)°  (1+22)>

torsion
__Fxdej _ (4r-42)-0.04) 8 o
Vx|’ [2(1 +262)]? 41+22)°  (1+282)°

tangential acceleration  (use 2 methods)

ar=1a-T=1(0,2,41) - 1+1212 (1,2,262) = 1+12t2 (4t +83) = #(1+2z2) = 4

_dds _ d 2y =
ar = =" dS(1+2t) 4t

normal acceleration  (use 2 methods)

_ 2Ry 1 2 _ 1 2 _ 1 2 2
—a-N=(0,24)- 21— 282,21) = 2(1 = 262) + 4821) = 2472+ 8
an=da 1( ) T522 ¢ )= 1722 & ) )= T3¢ )

= 24482) =2
1+2t2( )
ay =P} = —2—(1+22)> =2

(1+22)°



