9.6#9 Suppose

f(t)
() = ( g9(t) ) :
h(t)

Since 7(t) is continuous, the functions f, g, h are all continuous. In particular, the nonnegative
function

LFOF + 9@ + [A(1)]*

is continuous. Writing

IFI = VIF O] + [gOF + O],
we see that, as the square root of a nonnegative continuous function, ||7(t)|| is also continuous.
However, the continuity of ||7(¢)|| does not in general imply the continuity of #(¢). For

instance, if we let
ft)
r(t) = 0 ,teR
0

f(t):{—1 ift <0

where

1 ift>0

Then
I7(t)]| =1, Vt € R

and therefore ||7(t)|| is continuous on R. However the vector-valued function 7(¢) is not
continuous on R as f(t) is discontinuous at ¢t = 0.

9.6#11(c) Suppose

Then
; NG K0 1(1) + k(1) 1'(1)
Swan) = | kg | = [ KOs + kg ()
E(t)h(t) K (t)h(t) + k(t)R (t)
K'(t)f(t) k(t)f'(1)
= | F)gt) | + | Ek()g'(t)
K (t)h(t) k(t)R' (t)
= k'(t)u(t) + k(t)d' (¢)

This proves the identity.

9.6#11(d) Suppose



Then

] () F(k(D)K (1)
Satk() = 5 | o) | = | gtk
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F(k (1))

— K@) | g(k(t))

k(1))

This proves the identity.

9.6#29 Suppose

Then
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This proves the identity.

9.7#11 (a,b) Since
V() = [— sin(u2)2u} . [— sm(zﬂ)] 7

cos(u?)2u cos(u?)

we have
17/ (w)]| = 2u.

This shows the speed of the particle traveling along the curve is given by 2u. By the arclength
formula, we then have

s@_Amem_fmm_ﬂ

(c) From the arclength formula s = ¢? above, we have ¢t = /5. Substituting, we obtain

0 =265 = )]

sin(s)



In particular, we have
d
—~l = 1.
el

Therefore the speed of the particle traveling according the (arclength) parameter s is 1.



