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Section 5: Special relativity

Relativity — Fundamental principles

10.

11.

(a)
(b)

(a)
(b)
(c)

(a)
(b)

1-0 ms™ north
2:0 ms~* south

0-8 ms™* east
2-8 ms! east
2:2 ms™! west

3-0 ms™*
2-0 ms™!

~ SOLUTIONS

A = Einstein’s; B = same; C = zero; D = velocity; E = speed of light; F =
slow; G = shortened

2000 kmh™
(a) No
(b} Yes

3 x 108 ms™

(a)
(b)

(a)
(b)

(a)
(b)
(c)
(d)

(a)
(b)
(c)
(d)

100 s
100 s

3x 108 ms™
3 x 108 ms™

0:3x 10 ms™
1-5 x 108 ms™!
1-8 x 108 ms™*
2.4 x 10® ms™

0-67 ¢
0-5¢
0-33 ¢



'SOLUTIONS

Relativity — Time dilation

2. (a) 21-2h
(b) 15-1 year
{c) 1043s
(d) 1-32x107*s
(e) 2:10x10°ms™!
() 9-15x 10" ms™*

3. (a) 11.20am
(b) 11.20am

4. 17-1 billion years

5. 9-69 s

6. 39x107*s

7. 21x10®mstor0-70c
8. 2:9010°ms™ or0:97¢c

9. 2:60x10°ms™*
Relativity — Length contraction
1. r=i1N@ -V

2. (a) 471m

(b) 11-2m
(c) 0:227 km
(d} 160 mm

(e) 1:55x 10° ms™
(f) 125 x10* ms™

3. 16 m

4. 0-872 m



5. 267 m

6. 0:92 km

7. 2-60x10®ms™

8. 2:19x10®ms™

9. 4-23x10"mstor0.14c
Relativity questions

1. (b) 1-67x107%s
(c) 144 m

2. (a) 0-31ofavyear
(c) 897x10"m

3, (a) 1-84x1077s
(b) 54-6mor54:7m

4. (a) 120 m

(b) 72m
5. (a) S5s

(b) 9-225s
6. 0:8c

7. (a) 447 m
(b) 1-49x10°°s

8. (a) 0-52¢c
(b) 2-55x10%s
(c) 2-18x10%s

9. (a) 2:60x107s
(b) 776m
(c) 7:75mor7:76 m

'SOLUTIONS




