1 (&} Define :ir-.w:'{.:éi'maf potential at a point.

(B) A uniform spherical planet has radius K. The jrnw'fnf-'ann." potential at its surface is -3, :
Piis a Fl:r."m{' on a line that passes ﬁn’:mujh the centre of the Ip't"-mf.f, at variable displacement x 84

from the centre, as shown in F:'ﬂura 1.1

Fl'jurt 1.1

Hﬂlurﬂ 1.9 chows #the variation with x of the ﬂmuii‘df-}:nm! Fafcnfr'n! gﬁ due o the Fllndﬂf.
in the J'ﬂﬂllnr': oubside the F,"nncﬂ cloze te its Sur;lfar:r..

2R 3R

Fiﬂur: 1.2
(i) ExFéaa'n """;"_‘f [ﬁ is neﬂnaffu for all values of x.

(ii) State an expression, in terms of tﬁ and R, for the mass M of the Ff:mef.’.
Id'enf-"]'-} any other s_:i,rmf:afs that you use.

M =
Determine an expression, in terms of ¢ and R, for the jmﬂ'fn’ﬂonaf freld sfraﬂjf}z 9o
at the surface of the planet.

Ho =
On Fi Figure 1.3, sketch the wariation of the gravitational Freld g with x between x =-3K
and x = 3K. I}a not include the region (nside the sphere between x = -R and x = R.
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2 (a) State what (s meant f:j an ideal 3.:5 \‘1

_{EJ Tdeal gases may be used to measire the fcm eratire ﬁf the environment in & fa.l'm!:_faj
!.xF:rmwf In zome situations, howewer, it is jpreﬁm.b'r-: fo use a ﬂmrmnmulp!r. thermomefer,

(i) Explain how a thermometer that uses an ideal gas can be n..{mntaﬂms compared with
i a thermometer that uses a lequuf in ji'.u_s

)

(ic) Daseribe a !a.bamioru situation in which a thermocouple thermometer is preferable to o
thermometer that Wit ap dbat gas.
: et dg
(e) A very small sample af as consists of five melecules, each of mass 3.34 x 15727 kg.
At a F:.rf: m.';fiunf ﬂu! d;{ the molecules are as shown in F:ﬂu-r‘: -1
357 ms™ 424 m st 509 ms™* 286 ms™ 435 ms™t l
.1:_ Fiju.n: Zi1
| Determine, to three sijm'f{cmf figures, the roof-mean-square (rm.s.) speed ¢y of
the  molecules.

('ﬂ A fﬂ-"‘jl!-" -"'-ﬂ-"‘ip of ‘the in 2{c) consists of 5.0 x 1023 Galeeules. These molecules I“.E\ -\- B
the same rim.s. speed as the molecules of the gas in 2(e). 4

{i} Calculate the amount af gas.

(¢} Determine the ﬂmrmacfjnﬂmi-: fr.mf:ﬂnfuﬂ: Ty of the gRs:

[:"l,.} ?%-a‘. _fﬂ'm]pfr'déum G]r ﬂl‘\ﬂ'. jlﬂs 05 now Erad'ual!? na-ms:.:f
On Figure 2.2, sketch the variation of the rm.s. speed of the molecules of
i‘ﬁ:rmcdjmm'g 'f:mjpcrnfur:.
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& ﬁi f‘lﬂ_dmsth nﬁnm consists of a pmﬁm and an electron separated Bj d‘rsfancz Ex 3"
' as shown in Figure 4.1.

| P ' "
| @. __________ ®-—=meon -@ not fo scale 1

; _ Fr'jurf. 4.1
? Point P is at the midpoint of the line joining the centres of the proton and the electron, {
¥ J
(u} (i) For point P, compare the electric field due to the proton with the electric field i
due to the electron. i

(i) For point P, compare the électric potential due to the proton with the electric
pofmfraf sfwe. to the electron,

--------
------------------------------------------------------------------------

(b) (i) The afmmfary c}sa{ge is & and the permittivity of free space is &,.

s
J
il
?
1

State an expression, in terms oF X, € and &,, for the magnitude of the

afzd:ri: force F between the proton and the electron.

s

-._-'-'—' 'F= e A e L R e R i L S [21 ""_l
=

(i) Determine an expression, in ferms of F and x, for the electric potential energy Es
o the pookon ind s St et p-;:_._










F.jurg. T4 shows an Incomffaﬁ J:a;jrm a1r the circwt used to ‘achieve Iu:ff-w.w{.
nl,:f_irr'mﬁnn n-i: an aH.:m:.ffnj fnlpuf.. w”ajr. VIH to Fr‘nﬂu:.-a auﬁpu'['. wﬂaﬁf_ VMT-

Q

=AY (NS

Ffjlurc 7.1

Complete the circuit diagram in Figure 7.1. [2]

Twe n“c.rnaﬂnj '.rafrr:.ajﬁ Vf and Vz have the same qun.k r;rlrfaﬂe, Vi and the same
Fanpd T. Ore is sinusoida! and the other is a Square wave, as showin &5 the
variations with time ¢ in Fr'jure, 7.2 and .Ir'.l:?ur'-: F 3

Ffju‘.l'ﬂ ?2 F{jur‘ﬁ. ?3

The nllfzrng{a'nj wfimjc.s are .pﬂ:rfrd in turn fo the mPu{: terminals in the cnmlpfcfr..':f circuit
of Figure 7.1,

E.p,._-.lp{gf;g_ Table 21 to show, in terms of Vs, expreisions for the mﬁ-mm-am (rm.s.)
vilues of the two unrectfied dnd the tuwo half-wave rectified wff.vﬂﬂ

Table 7.1

rim.s. value

T

Vi Vi

wn i'ﬂ‘.fﬂ{ld

I‘.IaJ-F ~wave rectified
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