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Question 1

Let u be a vector with constant magnitude. Prove that
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where A is an arbitrary reference frame.

Question 2

Let db/dt be the rate of change of vector b as viewed by an observer in reference frame A. Explain
why Adb/dt is observed the same in all reference frames.

Question 3

Let Aw?® be the angular velocity of reference frame B as viewed by an observer in reference frame A.
Prove that Aw?® = —Bw?.

Question 4

Let Aw? be the angular velocity of reference frame B as viewed by an observer in reference frame A.
Prove that A 2
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Question 5

Let {e;, ep, e3} be aright-handed orthonormal basis fixed in reference frame B. Prove that Adei /dt, (i =
1,2, 3) cannot have a component in the direction of e;, (i = 1, 2, 3) (that is, for any value of i, the rate
of change of e; in reference frame A cannot have a component in the direction of e;).

Question 6

Let u; and uy be orthogonal unit vectors. Prove that
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u = —Uu - dt-

Question 7

Let a and b be vectors that lie in E3. Furthermore, consider the scalar product a - b between the vectors
a and b. Finally, let E = {e1,e>,e3} be a basis for E3. Show that the scalar product expressed in the
basis E can be written as

{a . b}E = a1b1 + azbz + a3b3

a b,
fajp =4 az and {b}g=1 b2
as b3

are the matrix representations of the vectors a and b, respectively, in the basis E.

where



Question 8

Let a and b be vectors that lie in E3. Furthermore, consider the vector product between a and b.
Finally, let E = {e1, e, e3} be a basis for E3. Show that the vector product expressed in the basis E can
be written in matrix-vector form as

0 —a3 ap b1
{axblg=1 as 0 -a b, +,
—a>» a 0 b3

where

ay b,
fajp =4 az and {b}g=1 b2
as b3

are the matrix representations of the vectors a and b, respectively, in the basis E.

Question 9
Let a and b be vectors in E3. Show that the triple vector product a X (b x a) can be written as

ax(bxa)=(a-a)b-(a-b)a.



