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1

Answers to the exercises of chapter 1

Exercises

12 F.=¢, -3¢ —5é.

1.3 (a)
0 0 1
g=10 b= -3 L=
4 4 2
(b)
i+b = -3¢, +8¢
3@+b+6&) = 3& —9¢, +30¢.
(c)
i-b = b-a =16
axb = 12¢,
bxa = —12¢,
(d)
@ = 4
B = 5
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2 Answers to the exercises of chapter 1
axb = 12
bxd = 12

(e) ¢ = arccos(3)
(f) e, or —é,

(2)

axb-¢é = 12
axé b = —12
(h)
ab-¢ = 32¢,
(@)T - = —24é, + 32¢.
bi-é = —24&,+ 326,

(i) The vectors are independent, but not perpendicular. So the
vectors @, b and ¢ form a suitable but non-orthogonal basis.

1.4
{+& = 3a3+20—3¢
d-¢ = 24
15  (a) d@. = —25¢,
(b) |@x| = |d,| =5 ; |d.| = 25
(¢) @y X dy - @, = 625
(d) ¢=7%
(e)

&, = 4/5€,+3/5¢€,
d, = 3/5é —4/5¢,
a, = —€,

So the basis {d,, d,, @.} is right-handed and orthogonal.

()
b = 28, +3¢,+¢
so with respect to {€,€y,e.}, b=[231 I
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FEzercises 3
P 17 6 1
= —dy—— dy— — a,
25 25 Y 25
1
so with respect to {d,,dy,d.}, b= 2—5[ 17 -6 —1]7
i 17 6 _ -
= — Qdy——dy,—a,
5 5 Y
1
so with respect to {d,,d,,d.}, b= 5[ 17 -6 -1
1.6 The triple product is zero. This means that the vectors are not

independent. The vector @ is lying in the plane that is defined
by the vectors b and & Relation: 24 — b — &= 0.

1.7 Both operators are associated with a rotation.
1.8  (a) ay

(b) az€: + Ay €y

(¢) no effect

(d) ay€y —ay€y + aze.
(e) az€y —ay€y + a.e.
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2

Answers to the exercises of chapter 2

Exercises
21 (1) F=3V2a+iv2ea—44
(b) |F|=+v29
22 (a) Mp=0 ; Mpr=-2¢.
() Mp=[000]" 5 Mp=[00—2]"
23 (a) 0
(b) 2F¢ positive if counterclockwise

F?¢  positive if counterclockwise

)
)
¢) F¢  positive if counterclockwise
)
) 2F¢  positive if counterclockwise

24 f=L&F

25  Mp=6¢, —9¢,
2.6 Mg=12¢, ; Mpg=23¢,
27 (a) Mg =3¢, + 3¢,

(b) Mo = —2€, + 226, + 13€.
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