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This part earnies 33% of the total eaninanion marks,

You should artempr ALL the questions 17-16 in this Pars, The marks allocated to
ezl gueestion are showe

Write your answers in the thick answer book provided. Do NOT use the same answer
book for thiz part as for either question in Part 11

fa} What name is given 1o the shape of the trajectory of 2 projectile travelling close
tr the Eartl’s surface with pegliyible wir resistance”? What can be sud ahowt the
horizental and vertical components of the acceleration vector of such o projectile?

(B} A man-at the top of a tower theows a stone horizontaly 2t 10.0m s £ Tt Tands
2010 m away from the base of the tower. How long does it take 1o drop and what is
the height of the tower? You may ignore air-resistance and spin.

{a) Explain briefly what s meunt by the statement that two waves of el amplitude
suffer complete destructive interference at a given poinl,

(B} IF light from one torch were shone onto o screen and light from another torch
sivone onto the same area of the screen, would you expect to see interference fringes?
Explain your answer very brcily.

() A diffraction geating is Mluminated at normal incidence by light of frequency
f.d % 10" Hz from a monochromatic source. IF the grating spacing is 700 lines per
millimetre, how many orders of diffraction can be seen on cach side of the straigh-
throasgh feepoth) order?

{ar} Write down an equation describing the electmstane potental energy B, of a
positive point charge g which is located on the r-axis with posiion coordinate x and is
in the clectnic fickd due to another positive charge O situated af the ormgin, Define any
additional symbols you use.

(i) Sketch the shape of the graph of electrosiatic podential energy versus T

(e} By differentiating the expression you wrole i (@) derive the x-component of
Coulombs law.

(et) State the two postulaies of Emstein’s specral theory of relativity.

() Acrod of magss 0U50ke % indlally of rest moan mertial frome 5, where its length iz
measured o be 1.00m. The rod is rapidiy accelerated untif it is finally moving at a
constant speed parallel o ais own lepgth, A physicist in frame 5 then observes the
length of the rod o be 0.60m. According to this physiciss, bow much energy was nsed
in accelerating the vod from rest to s finul constant speed?

fah Crive a briel statement thar distinguishes between [ennions and bosons.

i} Eight identical fermions each of mass Af are trapped in a three-dimensional mfinite
potential well (& cubic contamer with impeneirable walls, each of whose sides has
length DL The ‘quantum: state of cach fermion 15 charsciensed by three spatial
quanntun murbers my, my and gy (which have possible valoes 152, 3 2.2} and a spin
magnetic guantum nomber s, (which is egqueal w :I‘:%:I. Ciiven that the energy levels of a
particle of mass moin o three-dimensional infinite potential welt with sides of length £
are miven by

: RS e
sy = ﬁ'mT:r?{R" w3 +ni ],
: 14
show that the kowest possible foral cnergpyof this systemn By is piven by B, = j—h-
el

[c} Suppose that the cight fermions fose o form four composite particles, cach
consisting of a bound pair of the onginal fermions. Ignoring any encryy associated
with this hinding. what is the lowest possible total energy of the new system?
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