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Fill the boxes at the top

Nme ), first.

In eMh question, selcct a
lectcd (a, b, c, .. .) to the

of thc "Answ€r Sheet" ( Nationalitv, No..

suitablc answer, and put
corresponding space in thc

Answer the following quetions.

(1) obj4t A or ma$ n and objecr
on a snooih and nat noorj a
a is applied to obj€ct B in tle
ofihe tension in thc strins.

B of mas nt are tied by a stiine dd are
sholvn in FiC. u. A fora olnaeniftde
hoiiantal dire.tion. Iird the roenitude

G)
(f)

( " )

;+;F
#F
#;F

(b )

F i s i L

P I



(2) Co$idd ihe cir.uit sLou in Fis. 1 2. consisline otlwo reistors of rcsit

tarcs ,,ir and fi1, a capa.itor of capacilance C, a baitc!' of rcllage t

ard a switch S. lind ihc chrge acclnulated in thc.apacitor after tlt

$vitch has b@n clo*d lor a sufrcieri period or time

( " )

(d ) G) (r)
CE 6

Fig. I 2

(3) A cylinder with a crcss section S Niih a frictionle$ phton with a mss

ol M is nxed at tbe ansle , in a vertical diP.iion, 6 shour in FiS r-

L l'ind tlr€ pre$urc ins;de ile cylirder' lhc atmospheric pt€sstrre is

ddoien as ,o dd ihe acelehtion ol gravity is deroied as 9
( . )

(e)

lig. 1-ll



(4) Objc.t 2 r'nh an in.lex ofrelkctian nr is pla.e,l or ot'je.r I sith an indc\
otrcIraclion n,. as slo\rn ir Fis. 1 4. ,: > n' h aNunred. lvlen a lishi
is nrc ent onobje.t 2 ai point I Nnh ih.in.idcnceangled. tleFoccrs
total intemal rnc.iion at point B. Find thc rclaiionship n, nllcd h! d,

O) cosl'

< i
< ; _
< 'l"i "i

G) s in,  < vt ,  , r ,

lig. I I

(5) \\'Ldr a lisht is nradiai,i roasolid sodn,n. thccmksion olphoto.lcctrons
is oherved ifthe wavelensih olihe lishi is shortpr than 5 26 r 10 r[n].

F ind thcapprox imatc \a luco l therorh lunc t iono l ihcso i idsod i 'm.  Usc
the lollo\rins nunrb€rs il n€cessary: tbe sp€d ol lisht 3.00 , lo'lmhl,
and tl,e Pld(k s coftta,,t 6.63 ! 10 lljrl.

(a )  1 .0 i  !  10  te  
l J l  0 t  1 .16  :  10  ' '  P l  {c )  3 . iB  !  10  r ' � l J l

(d) 1.0; \ 10-r' l.rl (e) 1.16 : 10-tr, lJl (r) l r8 \ 10 r' lJl

P J



2. A slngleturn coil of a rectansular shape laus down in a space lvlere a unitorm
masnctic neld of nagnitude B ir a horizonial direction exGts above a certain
hcisht. d shosn in Fig. 2 ]� AI a s lici€ntly latd tiDe altcr ihe bottom
ol the coil enlered in ihe 6pa€ sithout a mgn€li. neld. the coil falh down
at a onstanL speed ?. TLe resistance, 1l!€ n6s, md the horizontal lidth
oI the singl€-rurn oil t n, ,U, and ,, rspectively. The I&e of the coil is
p{perdiculd toihemasneticield. Theleneibofthe.oilin vcdi.:lan.ii"n
k s ici€ntly long. TI€ ac.€leralior ot the Cravity is denoted as 9. Ansrcr
r l , .  o  to$  oe  q , .6 '  o ,  s .

Fie. 2-1

(1) Find the eldiiic cur€ri pa$ins ilxoll8h th€ oil.
(a) a,n (b) Br, G) ?
\ q +  G )  #  ( f ) #

(2) Expre* ihe sped of ihe falline 6il in t€rms ofother quantities.

'.' ":,' '. ';ry " ' vI
,,t, ';" ' '", if ,t, L:11

(3) Fird the Joule heai produced in the coil per urii iime.
(.) # (b) + (") ?ri3
(d) ? (.) E+ (t) 4!P

(4) Wher th€ .oil is dorbly tftned, what nultiple of tlr€ taln,C spe€d G thai
of ile silgleiun coil.

t) r

P -  |

(d)  2 G]



3 A srficiertly enall stel smooth spheical otject is initially at rcst aL point A on

lhe smooth surlace ol a nnit€ praboli. drve AOB in a yertical plane 6 sholvn in

Fig.ll 1, shere thepoini O stands lor the botiom point, ihe taqential lni€ at O be

ins horizonla.l. the vdtical height at point A ( relative to O ) beins 2,c, ile v€ ical

neisht ai point B ( relative to O ) beins I/, the horizonlal disi:n.? lFhveq R ar.

O being 2.4/. Ai tine I = 0, the objeci is rel*d 3lowly to.nove down frictionlesly

alons the cuNe iorvard point B. {heE it depafts inio the air. Th€ efiects ol lhe

rotarion ol rbe ob.jecr dound ik cenrer is ustrned ro be n€lieible. The sp€d of tle

(r) (^),lfisE, \b) !68, (c),r/W, @) 2!tr11, \4 2\/W.

where I stands lor releration of gravity- Tbe slope ansl€ of the obj€ct orbit mea

sur€d ftom the hoizonl,al l€re1jusl aftd rele*e in the an at B k

(2)  ( , )  , /8 ,  (b)n/6, (d)  " /a,

TLe highet object la€l attaircd, stu, ( bed on poini O ) aftfl rclee in the air

(3) (a) ri < smd < r.2ri, (b) 1.2ll < !,max < r.11l,kl1.4H <lmx<r.55r!,
(d)r .5511< snax < l .75r l ,  G)r .75l l  < sna!  < 2H.

[inaly ihe object sil reac]r a poinl C with the sme horizortal l€r€l as tbat at O.

Thc necEsary tim io lravel ro C tron B is

(4) (4 2lrk,
61t./wc.

Tne Lorizontal dhtace

(5) (a)2r. (b)

TLe spe€d of ihe obj{i

{6) l^J,68, (b)

1t'1 1t +"6l.ln/0.
q.!2,/iJw e.

(r + \/t)rr, k) 2rt8,

!2s8,

F i s . 3  I

t' | 2"8{Eh,

(d) 3r,

@) 2,rEE,k) fsE,

(e) 2rEE.

G),648.



4 A ir conscts of apDroximately ?8 % Nnroeer nI volrne, 2l '/o Oxygen, and I 70 Arson

TLe aioni. wcisht ol Nitrogen is approximatcly 1,1. that ol Oxygen 16. dd thal ot

Nitrogen occupios air in weigl,l Ly

(r) 1a) ?6 %, (6) i|h. (d 7t %, (d) ie %

Tne densiry ofair aL 0 "C.0.r NIPa k

(2) (4 0.6i ke/n3, (b) 0.93 te/m3. (c) 1.29 kc/n3, (d) 1 33le/n3.

TheorcticallJ ihc ratio ol ll'e specili. heai, .p, ai .onstant prcsure io the specinc

hcat, .,,. at consiant volume is 5/ir tor moro-atonic gdes. t/5 for diatomic sas.s.

9/i for iiatonic Cd€s. For a silsle.omponent sd $e have., r, = n, wLerc E G

a univdsal sas constani. Th€n for air, th€ value t! .,)/n h

(3) (a) suffici€ntly lars€r rl6n llity,

(b) apprcxnmrcly or exacllr equal to oitr',

(.) sutncienlly snaller than nnitJ.

The value.,/.. for an is approxnmtely

( r )  (a)  1� l5,  (b)  1. ,1,  (c)  i .a5.  (a)  1.5 G) r .6



5 A" .lechi. fan h rconr at 25 o(r is prodr.ins a snrail soud in a ssirgnrg dode

fronr its name. The sourc of sound is Nsruned lo l,e conn,e nith thc intcra.iion

of no{ a.d tle smrdins frane Nne. The enitied sonnd i€quency ! a$nmed Lo

be indeDendent of th. swinging angle. \Iarinrum instantan.oB s$ingine angrlar

rclocilr is a$trmpd io be I Ed/s. and sonnd relo.iry in stationary air ai 2; 'C n

h .ase of I mb of emiiied Nind rp(d and of 300 Hz ol emitted flunl dynani.

frequercy. the dcrc.icd sound frcquency br a person ju$ in llonl olthe fan is

(1) (a) exadly consrant lith timc.

(b) sbnely vdyie ( nDre ild I % ),

k) Neakly va,yine ( le$ rhan I % ).

t r p  ' . e  ' F L  i  . h 1  |  1  d "  F  - d  e , r  F n , -  b !  1 "  p " ' $  '

(2) (a) "roF than 30i Hz.

(b) approxnmlely 306 Ez.

'  .PP o \ 'n  a r " l J  J0 i

(n) apprcximately 300 IIz.

(e) apDroximai.ly 297 Hz.

5 ,  d a - , r " J  n , t n 1 , \  r r  "  r e . o .  s  d 1 , 1 , . 6 l " '  d $ d t ,

(3) (a) learly conslant nith timc,

(b) smnsly varyine ( more rha. 1 % ).

k) Nmkry r2ryins ( h$ rhan r % ).

t i


