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Q1  The comect responses are B and E

A 15 trug; 1t 15 the basic message of Unit 12!

B is false; Ej and E> may be linked by a light signal, in which case the distance is egual to cr.

Cis true; for all speeds (less than ¢).

D is true; X-—rays are like light, a type of electromagnetic radiation.

E is false; the special theory links inertial frames with a constans relative velocity,

F is true; the length is a constant for the inertial observer at rest in Concorde, but not for an observer in
another frame in which Concorde is not at rest.

G is rue; if ¢ were infinite V3¢ and xVic would both be zero.

Q2 Ciscorrect

= .{ﬂ-.,f'l. = uzf.:z whenz L and Ly are the lengths measured in the frames where respectively the rocket is
moving and it is stationary, i.e. L=25m; Lp=d
25m

Hence d= = =15m:=-:E =31 25'm.
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Q3 ThecorectresponseisBand E

Suppose the coordinates of the two events according to O are xp.¢ and x2.0.
Then the coordinates of the two events according to O are determined using the Lorentz transformatian:

for Epz x1° = (x) —F:},n"r-\lll——‘;zﬁi i {r— V:lfcl}fﬁfl—?zf'rf-‘l
for Ex: x2' = (xp - V.r},f!ﬂl - 'lrf'l,"rcz i o [r - ng,"rcz}/wal - Vz,l'rcz ;
Thus ;" — 12" = V{xy — x; },I"rczﬁ,,ll - Ve, Since xp # xo, the two events cannot be simultaneous in 0.

Also, x1"— 22" = (x5 —.rq}f"r«.l,'l—'lr" I-'f.-: J."r1,|'I—T--"I,-'r¢_ which cannot be equal 1o () or 1o 5.
Q4  The correct response is E

% E=12x(3%10%) /J -
:.l-ll—u Jf’t- :-:Hj
The speed of 1000 m 5! is negligible compared with «,
50 E=mcl=12x(3x10821=108x=1017J=1.1x 1017 Jto 2 sig. figs.
Q5  The correct response 15 F
Einstein’s ph-::-tm&ecr.rit equation siates that

hf — ki = "’-F':"m-wx (¢ =hfr)

S0 _ﬁ =_|r"' Ek]nmﬂl‘lh
¢ [ 3x108
=—=|——— |He=75x 1114 Hz
I A [4*:-{“'}_']

htnce:  fo= [?_5 10 — 3107 663 % m‘”] Hz =3 % 1014 Hz,

Q6 The comect responses are B and F

A is false; the uniform sphere in Thomson's model is about the size of an atom, say 1012 m in diameter.
B is correct; the spatial distrihution of the electrons s nor ¢xplained by the Rutherford model.



