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PHYS 600 — HW1 SOLUTIONS

PROBLEM1 (a) let aand b denote two adjacent rhombus sides; one of the diagonals is then a + b and the other is
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a — b. Taking the scalar product between the 2 diagonals we will obtain that (a — b).(a + b) =a -b =0

because the magnitudes of aand b are equal (rhombus sides). It results that the diagonals are perpendicular to each other

PROBLEM 2 (a) the velocity is obtained by differentiating r = %Acos (wtH+ yAsin(wt) :
V=wA(=Xsin(wt)+ ycoswt)
Itis easily verified that the scalar product r.v=0sorandvare perpendicular to each other

(b) the acceleration is obtained by differentiating the velocity : a=—w?A (Xcos (wt)+ ycos(wh) = —W?r

(c) the angular momentumis equalto: L = Fxmv = (XAcos(wt+ yAsin(wt))x mwA(-Xsin(wt)+ ycos(wtl)) =

= mwA? (cos? (wt) +sin? (wt)) 2 = mwA? 2. Its magnitude is : | [ | = mwA?
PROBLEM3 (@) V.E = —2¢ and V xH = 6, E — /2 A
so 8t§.lz' = -1 ¢ and v.(V x ﬁ):%.até —MZG.Z\
Adding the last 2 equalities and using that %(% X Ifl) = 0 and o % I;' = %.& E
we remainwith 0 = —? (6t¢ + 62\))

(b) taking the divergence of the equation : E = —0f Z\ - 6 ¢ itresults % E = —0f GZ\ ~V2 ¢
Replacenowe.,z\ by —d; ¢ (seepart(a)) and V.E by — u? ¢toobtain: (V2-92 -u?)¢ =0

(c) evaluate the integral of the vector ¢ 6 ¢ over the closed surface S containing the domain V':

0= fqﬁ 6dS = f@ (gﬁ ¢)d3x - f(ﬁ ¢)2+¢V2¢)d3x - f(ﬁ ¢)2+,u2¢2)dsx >0
S Vv v Vv
The equality is possible only if ¢ = 0 inside V
PROBLEM4 consider a rotation R given in matrix form by R;; such that
Xi' =Ry X; (basis transformation)and x;' = R X; (coordinates transformation).Then x; = R; x;' because R'=R!
Applying the differentiation chain rule we can obtain the transformation of the partial derivatives
0 Xx

0 '= Tx Ok = Rik 9 .Itresults that the transformed operator will be :
i
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A =)A(," o' =Rij )A(j Rik 0k =(5jk)?j3k=)A(jaj =V



