1 Problem 1:

Skip.

2 Problem 2:
2.1 1
Proof: ((AB)T = BT A"), so
(RA)T - (R =" RY - Ry = Iry = 7715 = 11 - 13

Or you can say the length and angle of vector not change with the rotation. But you
can’t use a special example of rotation to prove it.

2.2 2
Proof:
) igokl . A
bx = 1|by by bs| =1(bacs — bsca) — j(bicg — bscy) + k(bico — bacy)
Ci1 Cy C3
a- (l_; X g) = a1 (bgCg — bgcg) + CLQ(bgCl — blcg) + CL3(b102 - bQCl) (1)
ay ag as
=1|by by b3
Ci1 C2 C3

Cyclic permutation of rows (or columns) does not change the determinant value.
If you said it equals its volume or expand all items, all right.
Proof: dW = q(0 x B) - vdt = q(B - (U x ¥))dt =0

23 3

Just expand it ...

24 4
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Use the conclusion fo (3), consider U = @ x b, we have U x (

Similarly, (U - &)d = (@ x b-)d

3 Problem 3

Many students misunderstand this question but actually it’s a very naive question.
Polar vectors represent "translational symmetry”: Their mirror behavior matches intu-
itive expectations (e.g., a forward-pointing vector in reality points backward in a mirror).



Axial vectors represent "rotational symmetry” and handedness: They arise from cross
products, which depend on the right-hand rule. Mirror reflection inverts "handedness”
(left right), so axial vectors’ mirror behavior is opposite to polar vectors for parallel
mirrors, and identical for perpendicular mirrors. This reflects a deeper distinction between
“translational” and "rotational” quantities in physics.

4 Problem 4

For the AL in L, we have v = \/2¢gL, so At; = \/%.

Now we prove > At; is a limited value.
Actually,

L TdL 2H
Tzlimzi: — = — (3)
n—oo £~ /29 L; 0 2gL g

You can’t describe it by words or skip the integral and just say it’s limited.

5 Problem 5

5.1 1
Consider y = v R? — 22,
so, W= ___z__
Yl T VRt
d2y o _RQ

el e

du\ 2 2 R2
and 1+ (ﬁ) =1+ RQI—IQ = R 2
Hence the conclusion.

5.2 2

At the highest point v, = vg cos §, v, = vpsinf. Gravity has **no component™* along the
horizontal (tangential) direction, a, = 0. For the normal acceleration a, = v*/p, we need
know the r of the approximate cycle.

r=wvcost -t = t= o y=using -t~ Tqt?,
2
. o o gr
We can rewrite y = x tan 6 507 coZ0"
dy _ 9T ; ; - . vosinf dy _
Get 52 = tan 6 T oo’ at the highest point z = vy cos 6 o S0 we get T =
2y o
dz? — wv2cos?f
2 g 2
l _ v cos 6 . g
So o (1+02)3/2 - vg cos2 0
g(vo cos)?

a, =v¥/p= Zeozs = 0 hence the conclusion.



