Physics Department Blackett Laboratory
Numerical Answers to Examination Questions

1%' Year Examinations, Summer 2005

Mechanics and Relativity
Q1:

(i) tn = (u/g) sin a

(i) Ve= (ZgRE?”z

(iv) 249kms

(vi)  3.5cycles s™'; 800W

Q3:

(i) U(r) = —¢
(iv) 3e/4

(v)  (72¢/a’p)'"?
(Vi) p=20m4
(vii) 1.1x10"s

Q4:

(i)  0.76 ms™; successful
(iv)  Angles add up to approximately 90°

Q5:
(III) le / I'v = Vv / Ve

(viy 27.2kms”
VI . ms , L. ms’ , Opposite 1o Eartn's orpital motion
(viij 30.0kms™;2.8kms’ ite to Earth’s orbital moti

@iy B =0.001
(iv) 2 x 10%light years



Electricity and Magnetism

Q1:
(i)
(iii)
(iv)

Q2:
(i)
(i)
(iii)
Q4.

(ii)

Q5:

(i)
(ii)

6.23 N
1.42Vm™*17.0J
E = —2Qhx / (4nep (X*~h%/4)?)

(a) Ro = R1R> /(R1+R2); (b) Ro =4Q
Low pass filter with w3qg=1/RC and DC gain of 10
1.7 Q; 588 us

goEo; Eo/Sr; 80E0(1/8r—1); goEo
54 x10"° F

2x108Vm™ -4 x10"? V2 m?
Atrest at 0 = 90°



Structure of Matter. Vibrations & Waves and Quantum Physics

Q1:
(i)  0.293 m®
(iv) 24x10°m;7.2x10"m°
Q2:
(i) 762ms’
[i) 381.5Nm"’;87.3Nm"
(i) 7.00s
Q3:

(i) 4.31x10°%eV
(i)  1.97 x10" m

Q5
(i) 2.5x10"m
Q6

() 2rads’
(v)  12.8W; 0.8 m; 0.279 Hz to 0.358 Hz

Q7:

(i) (c) 0.369 m
(i)  (b)2005.4 Hz; (c) 71.57°; 30 m; (d) 7.01x10° W m™

(v) 1.59x10"™s;0.01s

(i) a2
(iv) (7" n/a

Please note that the numerical solutions for Mathematics and Mathematical
Analysis are not available.
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