Prof. Anchordoqui

Problems set # 1| Physics 411 September 13, 2007

1. A point P is represented in the (z1, z9, z3) system by P(2, 1, 3). Another coordinate
system represents the same point as P(z}, x5, z43) but in a system where x5 has been rotated
towards z3 around the z;-axis by an angle of 30°. (i) Find the rotation matrix. (7i) Determine
P(z), 4, x%). (iii) Verify that the rotation operator preserves the length of the position vector.

2. For the two vectors, @ = i+ 2j — k and b = —2i+ 3j + k, find: (i) @ — b, (zz) @ — b,

(iii) Component of b along @, (iv) angle between @ and b, (v) @ x b, and (vi) (@ — b) X (@ + b).

3. Counsider the following matrices:

1 2 -1
A=10 3
20
2 1 0
B = -1 2
1 1 3
21
C=1|4 3
10

find the following:

(i) |AB|, (i) AC, (iii) ABC, and (iv) AB — BT AT.

4. Show that the product of 2 orthogonal matrices is also an orthogonal matrix.
5. Show that:
(i)a.bxd=¢c.(@xb
(i) @xb) . Exd)=(@.8) (b.d) —(b.d)(a.d
(i) @ . (@ x¢)=0

6. Show that V(In|7]) = 7/r2

7. Show that V($1) = ¢ Vo) + ¢V

8. Evaluate the integral



