
Homework 3 Math-2080-es31 2013 January 14

12.4.3
r = 〈2t + 3, 5− t2〉;

v =
dr
dt

= 〈2,−2t〉 = 2〈1,−t〉;
ds

dt
= ‖v‖ = 2(t2 + 1)

1/2;

T =
dr
ds

=
v
‖v‖ = (t2 + 1)

−1/2〈1,−t〉 =
�

1√
t2 + 1

,− t√
t2 + 1

�
;

dT
dt

= −t(t2 + 1)
−3/2〈1,−t〉+ (t2 + 1)

−1/2〈0,−1〉 = −(t2 + 1)
−3/2〈t, 1〉;

dT
ds

=
dT/dt

ds/dt
= −1

2
(t2 + 1)

−2〈t, 1〉;dT
dt

 = (t2 + 1)
−1;

κ =
dT

ds

 =
‖dT/dt‖
ds/dt

=
1
2
(t2 + 1)

−3/2;

N =
dT/dt

‖dT/dt‖ =
dT/ds

‖dT/ds‖ = −(t2 + 1)
−1/2〈t, 1〉 =

�
− t√

t2 + 1
,− 1√

t2 + 1

�
.

12.4.7.b
r = 〈t, e2t〉;

v =
dr
dt

= 〈1, 2e2t〉;

n = ×v = 〈−2e2t, 1〉;
‖n‖ =

p
4e4t + 1;

N =
n
‖n‖ =

�
− 2e2t

√
4e4t + 1

,
1√

4e4t + 1

�
.

12.4.9
r = 〈3 sin t, 3 cos t, 4t〉;

v =
dr
dt

= 〈3 cos t,−3 sin t, 4〉;
ds

dt
= ‖v‖ =

È
9 cos2 t + 9 sin2 t + 16 = 5;

T =
dr
ds

=
v
‖v‖ =


3
5

cos t,−3
5

sin t,
4
5

·
;

dT
dt

=

−3

5
sin t,−3

5
cos t, 0

·
= −3

5
〈sin t, cos t, 0〉;

dT
ds

=
dT/dt

ds/dt
= − 3

25
〈sin t, cos t, 0〉;dT

dt

 =
3
5
;

κ =
dT

ds

 =
‖dT/dt‖
ds/dt

=
3
25

;

N =
dT/dt

‖dT/dt‖ =
dT/ds

‖dT/ds‖ = −〈sin t, cos t, 0〉 = 〈− sin t,− cos t, 0〉.
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