MATH 221 Take Home Quiz 2
Version B Solutions

B) If your last name begins with G-L, consider the curve 7(¢) = (3¢2,4¢3,31*).

Compute each of the following. Show your work. Simplify where possible.

1. velocity
V(1) = (61,1212,1283)

2. acceleration
a(t) = (6,241,36¢)

3. jerk
J(6) = (0,24,720)

4. speed (HINT: The quantity in the square root is a perfect square.)
V(1) = V3612 + 1441* + 14415 = 611 + 462 + 4t* = 61(1 +2¢2) = 61+ 1213

5. arclength betweens=1and ¢ =2
(12,32,48)
L=

P. Yasskin

2 2 5
ds :j |v(t)|dt=_|. (6+126)dr = [32 +314]0 = (12+48) - (3+3) = 54
1 1

(3,4,3)
6. unit tangent vector
bV 1 2 193y - 1 2y _ ( 1
= = = 61,12¢°,12¢°) = 1,2¢,2t7) =
V()| 6+ 127 ( ) 1 +2¢ ( )
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7. ¥xd=| 6 1262 127 | =36t 1 2t 222 | = 36[i(1263 — 8£3) — (61> - 242) + k(4 - 21) |

6 24t 36¢ 1 4t 6£
= 361(43,-41,2t) = 72t>(2£2,-2t,1)

8. Pxd|=T202J4* +4r +1 = 72¢2(1 +2%)

9. unit binormal vector
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unit normal vector
i)k
- . - - _ 1
N=BxT= m 212 -2t m[l( 4t3 2t) _](4t4 — 1) + k(4t3 + 2t):|
2t 2F
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= L (2022 +1),(1-222)(1 +262),2028 + 1 _( =2t _ 1-2¢ 2 )
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curvature
— — 3
v xa| ( 1 ) 2 2 1
K=-—5 = 7201 +22) = ———
wP 61(1 +21) 31(1 +212)?
torsion
- - 2 2
vxa-j 1 20942 1
= =| ————— | 72t°(2¢t7,-2t,1) - (0,24,72t) = ———— - (—48¢t + 72t
i Vxal (72t2(1 +2t2)> ( ) ) 7262(1 +2:2)2( )
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31212 + 1)°
tangential acceleration (compute in 2 ways)
=a-T=(6241,362) - —L_(1,20,212) = —L_(6+ 482+ 72t*) = 6 + 362
ar=a ( ) Trae )= 1522 ¢ )
_ AVl _ 4 3y — 2
ar =~ = 4-(60+12%) = 6.+ 361
normal acceleration (compute in 2 ways)
=GN =(6,241,362) « — L (=26,1-2¢2,20) = — L (~12¢+ 241 — 487 + 72
an =4 ( 3 ) T722¢ )= T30 )
_ 12¢ + 24¢ = 12¢
1 +2¢? |
— 2 — 2\\2 _
ay = k) = ————(61(1 +2¢2))* = 12¢
i 3¢(1 + 2¢2)*
mass of a wire between ¢ = 1 and ¢ = 2 with linear density p = x
(12,32,48)
_j pds _j p(r()V(0) |dt = j 32(61 + 126 dt = j (182 + 3665) dt
(3,4.3)
_ [ 184 | 36¢° _ 891
_[ B 4 300 } = (12+384) - (2 +6) =
work to move a bead along the wire from ¢ = 1 to ¢t = 2.

For curves B, C and D, the force is F= (0,y,x).

= (0,y,x) F@®) = (0,48,31)

(123248)_,
- j o5 = j F(r(0) - 3(t)dt = j(o 463,312 « (61,1262, 1243 dit
3.,4,3)

- J'f(48t5+36t5)dt - L 845 dt = [%l = 882



