
r
/
(t)= 2t,2,1/t r

/
(t) = 4t

2
+4+(1/t)

2
=

1+2t
2

t
=

1+2t
2

t
1 t e

L=
1

e
1+2t

2

t
dt=

1

e
1
t

+2t dt= ln t+t
2 e

1
=e

2

r
/
(t)=2e

2t
(cos 2t sin 2t) i+2e

2t
(cos 2t+sin 2t) k

ds
dt

= r
/
(t) =2e

2t
(cos 2t sin 2t)

2
+(cos 2t+sin 2t)

2
=2e

2t
2cos

2
2t+2sin

2
2t =2 2 e

2t

s=s(t)=
0

t

r
/
(u) du=

0

t

2 2 e
2u

du= 2 e
2u. t

0
= 2 (e

2t
1)

s

2
+1=e

2t
t=

1
2

ln
s

2
+1

r(t(s)) =e

2
1

2
ln

s

2
+1

cos 2
1
2

ln
s

2
+1 i+2 j

+e

2
1

2
ln

s

2
+1

sin 2
1
2

ln
s

2
+1 k

=
s

2
+1 cos ln

s

2
+1 i+2 j+

s

2
+1 sin ln

s

2
+1 k

T(t)=
r

/
(t)

r
/
(t)

=
1

4t
2
+4+(1/t)

2
2t,2,1/t =

t

2t
2
+1

2t,2,1/t k

ln t t t =t

T(t)=
1

2t
2
+1

2t
2
,2t,1

T
/
(t)=

1

2t
2
+1

4t,2,0 2t
2
+1( ) 2

(4t) 2t
2
,2t,1 =

1

(2t
2
+1)

2
4t,2 4t

2
, 4t

N(t)=
T

/
(t)

T
/
(t)

=
4t,2 4t

2
, 4t

(4t)
2
+(2 4t

2
)
2
+( 4t)

2
=

1

2t
2
+1

2t,1 2t
2
, 2t

(t)=
T

/
(t)

r
/
(t)

=
2

2t
2
+1

t

2t
2
+1

=
2t

(2t
2
+1)

2

4.  ,  for  .

10.  ,

 .

 . Substituting, we have

 .

16. (a)   . But since the  component is

 ,  is positive,  and

 . Then

 , so

 .

(b)  

 1
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r
/
(t)=i+ j+2t k r

//
(t)=2 k r

/
(t) = 1

2
+1

2
+(2t)

2
= 4t

2
+2 r

/
(t) r

//
(t)=2 i 2 j

r
/
(t) r

//
(t) = 2

2
+2

2
+0

2
= 8 =2 2

(t)=
r

/
(t) r

//
(t)

r
/
(t)

3
=

2 2

4t
2
+2( ) 3

=
2 2

2 2t
2
+1( ) 3

=
1

(2t
2
+1)

3/2
.

f (x)=cos x f
/
(x)= sin x f

//
(x)= cos x

(x)=
f

//
(x)

1+( f
/
(x))

2 3/2
=

cos x

1+( sin x)
2 3/2

=
cos x

(1+sin
2
x)

3/2

1,0,1( ) t=0.r(t)=e
t

1,sin t,cos t

r
/
(t)=e

t
1,sin t,cos t +e

t
0,cos t, sin t =e

t
1,sin t+cos t,cos t sin t

T(t) =
r

/
(t)

r
/
(t)

=
e

t
1,sin t+cos t,cos t sin t

e
t

1+sin
2
t+2sin tcos t+cos

2
t+cos

2
t 2sin tcos t+sin

2
t

=
1,sin t+cos t,cos t sin t

3

T 0( )=
1

3
,

1

3
,

1

3
. T

/
(t)=

1

3
0,cos t sin t, sin t cos t

N(t) =
T

/
(t)

T
/
(t)

=

1

3
0,cos t sin t, sin t cos t

1

3
0

2
+cos

2
t 2cos tsin t+sin

2
t+sin

2
t+2sin tcos t+cos

2
t

=
1

2
0,cos t sin t, sin t cos t

N 0( )= 0,
1

2
,

1

2
B 0( )=T 0( ) N 0( )=

2

6
,

1

6
,

1

6
.

18.  ,  ,  ,  ,

 . Then

24.  ,  ,  ,

40.  corresponds to  , so

 and

 ,

 , so

 .

 and 

 2
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