
1. 

( '#fTir A ) 

3i'~Tfiri"iifl lt'r ?J''f'if ~ 
Vii ~ if rn ~ iTll~rr 

"'l"f r;rrm 11 ~~ mrr..r,;r it 1 

2. rr :?fr ~ it 1 

3. "<<"' gm11 c:t ~ ffi'PIPI if 
4 ' \'fE<l !1 ~ rt'Fi'Wl if 

9 

3, 15 

2. 14 

4. 

3, ~ '?Tf<Tf rfPI JJ'M"'Ti Jlr:lUJl wrrr i; 
J.Wril Tff1]VlJ <:~flU 'fill ft I 

rn 11<1'1 tf 7 

. ,:YY 

2. (JiJ) m ·~ (1<2) 

3 m<.J3 4. (l/'1'3) <m 

4. ffTITl!R 'llfr ffw ~ if< 'fllfitr? lfif 
rtr<'T lFffllf vrmr t 1 'i?r fi'r;:;r >t ;/{ 

/tf!i f!'f'P. 7mml ;; ¥ fi'r&'1tJ :rit 
~ ;tt ·~..; q; m 11! m.1 <rt!r <m~m 
i1 

3 

[ PART A ) 

I. fn still lllr, of a buming $liCk Wlll 

be smelt by an observer quickest when the 
cxpennv.:nt i~ earned out at 

L low altiw<'.e and high 111r tenl!'t:rltlurc. 
2. high altitude and low air temperattm:. 
3. low altitude and low air tcmpcr.~lure 
4 alutudc and air tempt'rl1iturc. 

9 14 

3. 15 4. 

3. A n~<)unmm ro,1d h~s 3 ,.,~ctinn$ of dtfferent s!opcs 
as ~hown. What the ave~tgt si,1J1C m ofthc cnare 
climb'' 

J. 2. 

3. Ill •,13 4. 

4. \1/hich of th~ lollowm~,: ~hows the 
i.'UJ;<;."<:Hil:li!O!l <lf a 
cumulaliv~ anlo1.mt 
pro::panng a saturated 
r'emaming conslant)? 

solution as a function of the 
added m the pre<e:>s of 

solution (the lo::mpemture 
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II 

:'1. l'~n:l-pllo:s wi-nch !;C\):U<:ltiClliy >lmibr 
n!' j.l:~:en: hei.;;h:s. The r:11io of the m,1;se;; of 
Kl'':J ;:nmprismg tv;n fDJlOO:l!l) chosen o!le;; lVIII 

the em 10 f•f 1!;;: 

L he•r.hrs. 
N' rhc pile h<tighr:; 

,,f the pile 
ct:h::-ro:<:s t)f the h~t;;hL~. 

(WI! J.I<.T.IIt-:11 \ ~:;;;e!S <)f \ niumc ! . CJdl, 

A and B have equal 

bloc·!< of 
lillctl wllh 

l1TTifnll'Cf:lel~L~ !!IC 

dt."'S]ty 
~.::cdcmllon due to gr;tvtty, 

A lis h.:avier tl:l:tn B by an arnounl w . 
.I A ts hcavJ..:r lh<m B by an :~moum VA? · v: 
4. fl IS hcavtcr :h:ll! 1\ by Jill illl:OLilll Vf~- W, 

7 ~ f::"tthct ha.s bh:<rJJ group 0 a.nd the rt10thcr hlL' 
bJe,~d AD. will! an: !he blued group~ 
,,ftl:eJr 

0, :\I>. A 
A.H 

3. A\ 0 
~ H. :\B 
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l . <rl"l'l' ~ tlr-lt MW! fitWr $ it .' 

2. 
12

P wr li."irtt ;t ~ ri '"'' /i 
3. Hp i!ir Re'n lJS <t l'ltilv. ii 
4. <Wtr 'i1i1 .fini11 u'lr'f 

9. rt rnkl!i 'Jf) <:ili:'!'R 

T); 'R ;nr>;;l {{'fN 

ortff ;ftm; rn <;Jm U'lt """'""r 'I ::rtr 
l1fR :f <rrf ifrm ~ I ~ .:N?C'f 

fit; 

I nwr'f .:<iifrfl'fi ~ 1 

2. ~ lifT 1flii7"if ~ 7$ <:~·71 ffi":fi ;;; m 
'i1i1 ~ I!W<fT {J I 

3. ,.~ iit "iififR ri <ffl<f ,.,.:1 '1"' mr tt 
4. II~ <1>7 i'Pffiff ;:;f tt El/N rcrrrT ;f 

10. If? 

1 1!['J i1il v:rm fl'llt 
2. ;f; 

:;-';1"( if~ 

3. 'lft.r[.'-'f >rim 'Itt fJ 1 

4. tr-1: J<rr-#t r:f0 1ft TJ~l il Jl.fit~r&i i'!i?m 

11. r[0 ~ 

f!Pl~zfflR 
~" iii ~ !!?fi rmli'11t; <rrr 

:r 'ifq;m /t I J(lf? 

5 

8. ~~~~lcH•f '11' and accderated 

9. 

po1cntml thiiererKC enter unifnnn. 
!li~~;nelJC field (l ~ 15 fu1 P 1 

they cmcrg~ 

L 
2 

4 

pL'n(>ll not 
.:ould 1x 

3. chcwmg !,'1.1!11 close~ the C81 

4. dw::w1ng dtsiract$ pcrtlm 

I 0. The rca"'.on wh ~· lunar ccliu<.c dec.:,; 
every full mt"J~ tS • • 

1. fh<' pu"-tlion of the sun t$ no·: 

,. ... 

3. 
4. 

'!FIF ;;r,~ 11.A \l<Jy throws il 

12. 1ft 
<:1 

ri rtll> <Pf{'f ~ crmt 
rror it \iii" ~ Jllf{tf/ tR 
$;fro ;m !'mrf {J 

;j; TffCf certam mitlal vd0c1ty. 

< 2p I 'iRI'I7 
.,;; 

r~1:1 q ~t~lr 

depict> 1l1c velocity «s 

a<:cc!cration due to 
umtbrn1 

l2.A unifurm c1fa 

of1he same SJZt, but wrth 

su:>pcnded 

occur ;_tl 

;dl 
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14. 

~ ~ 
p 2p 

2d =d' 2. d >2d' 

J. d =2d' 4. d •:. 2d' 

w ;;; iJiTR o·: ifhll!fi I 
11 iifilfl'i: 1 d Jlk B f!mmr ' 
r/ iiiT{'f{' , "i( !)()" <; 3!Ri1'f f[f ~ff:r lf l .JIE.'f?:rnif ' 

;;t iJiTR. w A If A •. :'if? ¢:! f!t B if ll' ;i; 'rlh '* I 
if ffl 1/<t!N 'lfliti'rff If I 

AA' 88' 2. AA' 2BB' 

l M'-('•13)08' 4. AA'= 811' 

~;!iii 'fd! it <{/of} 

~ :f!J•t'l nrtr'r ~· 
iiY'Iii'i it if I Vf7l iTECJi'! ·~<fl.' lf. 
.fi'rfi'fro't It iJ'i"Ti: w::'riltf.lr :::-= 

I A ;;; C lJfJ ![<7-rT it q,7; ~t I 

2. A 11 C afft ?[i:r:rr # srfiPt,· t. 
3. A 11 C <r< ~,..-;J-;;m;t <mil ~ F 
.... A ::ft ~ ~) ;;;/t~;_ 1R C<tJ1 gt;::;:,r tt ~ i 

3. a t: d b 
4 d a ~ b 

6 

• ~ 
p 2p 

Wht:n il::e bar 1S !c'>'cl on 3 fulcrum as shown Ill the 
d and d'arc related by 

1 .. 2d d' 

3. d = 2d' 4 d < 2d' 

13. Tit~re are ~·o ponus A and A' on the equator at 
longirudes (Y> and IJO•E, and tW(l other points B :rnrl 
B' on the same longitudes, respectively, hut at 
Latitude 60°S. The di~rances (~long the latitudt"$) 
!:>crwe~n tltt· point!l A,.~' and B, B' are n:l<~ted by 

I. ,{A' B/1' 2. AA'=28B' 

3. AA'= ( BB' 4. AA'= BB' 

14. 

\li<J~Il.·.r !S n(lwing through a tube as shOI\11. The 
cro:ss-sectionai areas at A and Care equal. and 
greater rh.ul t11e ao:ss-~lional a.n:a at B. If the 
t1ow is steady, then th.: pr.:'*un: on tht walls at 8 ~~ 

! . less man !hat ac :\ and that at C. 
2. more than that 111 A and that !II C. 
3< ?.a me a~ &,at at A and that at C. 
4. more than that at A but kss lhall that at C 

IS. Match the two lms 

A B c D 
L a b c d 
2 d c b a 
.1. a c ci b 
4. d <1 c b 
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16. 17>~ -60,000 fiTCi( '* ;prit ~q; ~ itt 
~ ~ tu '•c ~ w ~ 'ilff ~ 
crrrm. ~ 

I. rtN rmeif if l1il1f.f ft<if tft flT?n vrrm ' 1 

2. # rmvJ ~ 1Pff'1G 1'/t rmmr "C 1M 
tfl:Prof q;w3 i! I 

3. m:r 'ff1Pl ~·c <fiT ~ "fiff !Wr $lT t 
4. '7l.li q;r ~ 1'C ~ t5t §'W7 lfrw , 

17. f{0 ~ p mfTr ~ ~1 /1>~v4 Ji 6() ffti>VlS 

;w. s rwr lli'l J.1f!m qrnrr ~ 1 3f11? p "s m"'l1 
;fi;• qf(tllt 161m: 7 flf;o #flo 'Jfrf ttc If 6 f:l;o :fla 
smr ito ~m lfll'Tl * 1R ~ 'J,~rrrrtt '* >;.ft f! 

I. 2520~ ~" 2. 42 fit;o #flo 

3. 7070 ~ :tto 4. 72 fl1:c :fla 

18. ~ MMJ:Aq, P ;j; ~ '* ~ 'fJT 
~ D I1'Trft iJ l ~ ~ <ii m P ;,D 
Itt Jl'!] ;r/~1311 <1>7 .3fjQ:fd f:!itfJ .· 

L 1/4 

3. 3 

2. 3/4 

4. 2 

19. :ti nrmr; ~ .t '11'1 'T7i ~ .lilrnw .rmr 
if cmfli rriUf 1 ftr;fl if A ~(/ 'Jl'li <t>t 
~1ifffr t I f{.'Q;f/ ;tt ifif fiiirffif f.irif rf 
if f.ll?( <l>'l!f=T :) Mi.'l?rt 

no • 

l. ft'r:i 1 

ffrj[ 2 

2. m1 
mz 

3. ttt?i 1 

{r~:; 2 

4. ~':11 
tfriU 

20. \fi~ 

...... 

:J,-z;q- mmfrrr il ,lfi"<l 

Ji'ifit 7f'fpfm 7l 3f('q 

Jr::"'< ~'l!ll¥frff q 31<-l.it 

Jt?"' urnr/frr 11 JTI"l 

J{'r:et ~.-r<im <~ sr~ 
JIF1 lf817f4cfr q Jf<d7 

:;[ ir'i-'1' 1:!=1Y ~~ UfJ,ftl COz :1f'! '7/:R 

'fTifFf lT«1 ;t.t :w."m em rr; ;;prra 
:m•/ 1!{"...; f!lf{Q fli7ifW '1fff; ~ 
~ I7TJft 'JfT1'Il g, fil; 

) . ~~ 'J tft1 <1 'TI r:f"<l> Yl'l ilf! if; iliff ,:llfiJ'iii f, 1 

2. ~ cy:rrr it £mT11R ;;p; ;;}m 

3. ~ '1? iii!J''""cfl" <:'<rr<~ J.rfi)ll• II 
4. IP]iT<'R'I 'R :mrff.% amflrr Jrflru; !. 

7 

The 14C dating w.cthod is not usually used for dating 
orgaruc substances older thilll -60,000 yean;, because 

L such objects rarely contain carbon. 
2. such objo::ts acc:umularoo 14C after thetr foOTilltton. 
3. in those time.:: there was no produtlion of "C. 
4. · mo.st of tile 14C in the sample would have decayed. 

A &eJsmograph n::cet\'es a S-waw.! 60s after it receive~ 
the P-w.1ve. If lhc vclocill~s of p. aml.S:-waves are 
km's and 6 km's respectively, then lhe tli~ta.'lce of the 
seismic foctt~ from th:c is 

1. 2520 km 

3. 7070 km 

The decay of a rndioacti w: isotope P produces a 
;;.table d:mghter irotopc D. The ratio of the number of 
atoms of D to the munbcr of atoms of P aftt"f 2 half 
lives vmuld be 

1. lf4 

3. 3 

2. 3/4 

4. 2 

l1le scatter plots represent !he ~·alucs :neai>ute.l bv 
two similar instrumenls. Point i\ irr the · 
represents the true value. Wl1ich of the rollowiJJg i> a 
correct descripuon of the quahty of these 
mea,.~uremt•nts? 

Fig I go:1d accuracy, good 
F1g. 2 : good acc:uraq·, pll:ci•mlll 

2. Fig. I :poor accur.Ky. poor prrciston 
Fig. 2 :good accuu.cy, prcCJston 

3. Fig. 1 'pour a<:cur.:~:cy. p!t!'<:tsion 
Fig. 2 : poo~ poor pre<:iston 

4. Fig. I :poor aecurne>'. poor 
Fig. 2 : pour a~X:uruc~·. 

0. E vcn the nmn'llfn!lOJl Q f C02 
sea h:v<:l and at hiF)l altitude, UlC .,h.r.tn,n,,th•·• 

· in a phmt 1,7own at sea 
same [:rO'h11 at 

reason for this 

hght mtens11y 1~ vnurc a1 
2. tt:mpcnotmc 1s lm>:t"T at iughn alltl!:dc. 
3. atm<::.spb:u~; IS lugher at sea levd. 
-1. rd:ttivc i~ luglM ;11 sea level. 
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25. '7f"f fit;~~ 'iff ::=x+!J' "'T:f7li ~ 
'MR /(:)Wfff~IWI 

~·(x~ /)f. I f(:J11lr 
2· 

J/~ff 'i/l'T t 

y+xy 2. xy 

3. )' ' :_xl .... 

9 

be tl~<: real part of an 

arutl)1tc function f ( z) of lhe complex variable 

. The mugUlatJ' part of f ( z) is 

,, y+xy 2. xy 

3. 4. ' y y· 

26. L<:'l y ( x) be :u;:ontmuoucHeal funcllon in the range 
26. Tfl'f {#; y( X)' J.trm:l 0 '1 2;-: iR ifrrl. f{i<i Woo 0' ~nd 2- ' .L. -'-

~ ,. u•e lnnomogeneou.s 
~ 'l'i'R I! !Fi ~ s,"'Yffim'ift .J!iT<Mi differemial 

L Wfrff lt 1' 

2, t$1 "-V7rifrc:4r 3 {t I 

3. 'liT <mrf'?l 1.'3 If f 
4 ifJT ,lfi:'fi<Trll f. I I 

* lPI"l!'t 2 11!{(~ '1 3 wriP: 1~ \"'f 3 
if 4 wrR ti7r t I ~ <:'Fit q i'7 

#~ffit~ if<: ~ 'f?T 
;i; rl$f lfr/r ·7'lli t ? 

L 34i70 

3. 36170 

2. 4!170 

-4. 29110 

~lueof at the point 

is conlinuous 
2. h:~S :1 d1.scontmuity of 3 

·3. has a dlsoontmuity of llJ 
4. h:~S a discontinuity of I 

2 7. A lmll is picked :u r.moom from one of !WG bo~es 
thai contain 2 black and 3 white 1111d 3 black and 4 
while balls respech~·ely. Wl1a1 is the probability 
tlw it is "''hite't 

)4170 

3. 36/70 

2. 41170 

4. 29170 

28. ~ ~ ~ ~ £iter t. t6 11t"<'fil' 28. 
qpfJ' it Jlfrl'lr iJ!T1TT f. f.r"'1 it ~ ~ .fin~ 

Tbe bob of a simple p.-:ndulum, which undergoes 
small oscill:uions, is immersed in Vlllter. Wblch of 
lhc following figures best represents !he phase 
space di~g:ram fur !he p<:ndulum'? 

?ift'i'ff!F 1(; ~-~ Iff{~ rdfr~ 
lf;W t? 
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3. 

' ... 

29. ,..r,rm i! 9 " 109 ;,'/v 1{!1 w r..~t G7 rrz:::mi 
f[ili r:;;:,rifi!I~J ~'f ;i ~~ ~ I f[ili !P\ 

O.ll c i7l't .~7 rrflr rt vfl<! c 3 " 
1 ox >fro rdi!f .to iifl' !f.1lim <lfr >rfrt ''"'"'" t.. >t 
~ ?.T-!7 'fl'i?'1rJ~I 11<' ;Jrq ~ 

1 6Q l?o 
3. 20 l'l:Q 

2 
r(x) 

~ l i-1 r(x) ), 

2 

2. 40 "" 
4. o iro 

2. 
.>:' 

+V(x) 
2x 

4, V(x) 
2x 

31 . ~· !tfft;;l ~ f!1'{: ft.·r? <tlfrrffq :rf!r 
Q vrt <'1-JJ: iJ,'I f! ffV'7J !1. :f; '<Tlf'.l ~ 'l1rl f. I 

:f;;;::if~f!1'{:3ifit>fl~m wr'1'1;;ft 
~· '"' 'if(i W t?!;r.;n {;! '1'.7 ,y <Tfi!Tr7T t': I >,1£ 

'il?'iiJ'I~ .fi f'!ci'l'r ;;l;r. .r ~1 <m RR"l s'rm 

10 

., 

.. 

29. Two even~s. separated by a (spatial) dtstancc 
9 1(1

9 m, !ii!C simultam~Oll~ in 0!1¢ ;ncrtiltl fra:m:. 
Tile time mtenral between these !\vo e\'ClHS in'' 
thmc movtng with a conslilllt sp.:cd 0.8 c (whet~? 
lh~ spC~."d (I flight c 3 x 102 m's) is 

J. 20 s 

2. 40 s 

4. Os 

30. If the LagrMgian of a part ide rnovmg In one 
.r~ 

dimensions ts gt v.:n b,r L = ., V ( x) , th<: 

3 

31. 

~.~ 

.! xp: + I' ( x) r' 
+V(.t) 

2 2x 

l i 1 + V(x'l l' {x) 4. 2 .. 2x 

A hariz(lntal circul:ar phufonn rotate<. wi;h a 
cons1ant angular velocity !1 directed vertical!~ 
upw:lfds. A person seated :ll the centre shoots J 
bullet of mass m honmnt.111y w i:h :>pcexl v 'I be 
~ce<: lcr<~tion of the hul!cl, m the r~fcrcm:·e fn1mc 
of the shoo1cr, is 
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I. ~ mffNN2v0 1 

2. \Mitt 1ITtl1 JJR' 2 ~{1 I 

3. \Mitt t:r4f Jik l.O I 

4. l1mtff 1ITtl1 NN t.O I 

I. F 2. -F 
3. 

F Jo _ 
+-r 

r• 
4. i' 30_ --r 

r• 

33. r[11f ~fl11rJ~ i'ft1T ~ w:f!-(:<11 ·~ 11?' 
~ 1Mt I 1 qpft ii ~ fR'rT <$ fitrp 
.:';;( ¥1 f{1TI ~ 11ft ~1 :#7 Jlf'•Wf ;5rvr ;:j; 

1~11 Tr'ir.:r cwdl t 1 ~m ffli H ~ !lrlntlT 

1. ~f~!tl'tft 
2. 371' I 2 ~(I' St<fl t 
3. r./2 ~ B'«ft i 
4. ff~fflrkfit 

11 

l 2110 to his right 
2. 2\il to his left 
3. 'IJ\.l to his right 
4, vO to his left 

The: magnetic field corresponding to lhe vector 
!X>ICntiaJ 

1 
2 

where F is ll constmt vector, is 

I. ft 2. 

3. 
.• 30 
F+-r 4. 

r~ 

-t 
.. 30_ 
F--r 

r' 

JJ. An eleerromag.nctic wa~-e is iru:idem on a wall::r-air 
lntcr&ce. The phase of lhe perpendicular 
ccmponi!Tlt of !he electric field, of !he rdleeted 

w:we into lhe water is found to remaltl tbll same for 
ail angles of incidence. The of !he rnagnecic 
frcld H 

l. docs not chMge 
2. changes by 3JT /2 
3. changes by ;r /2 
4. changes by ;: 

34. fkFt • um 1 il1fr 1fR 'fm'ff pr ~ r#f i'f.?.} 34. Tne magnetic field at a distar.ce R from a long 
ftrt' ~ R Jft Iff ~ mt qw .JFj'11f1 if ~tifT straight wire c:uzying a ~tcady current 1 is 

proportional to 

2. i/R1 

4. II R 

Js. ~- t m ~ 'ilfVT ;t J1iTiliVf w 'iR!'i1i 'f111 Js. 

#11!11 !rnr ii, ff;m$ ~ (n,,nr,nJ~ it 
'TT'lTV11mi t~t 

I. 0 2. 
1l 

2 

3. 
ll ±2(11, +n1 +n,) 4. ±!: 

2 

2. 1/ R2 

4. 11 R 

The ct~mponem along an arbitrary direction ;; • 

with direction cosmes ( n,.ns,n,), of the spm of a 

. I.,. rcdTh · spm - 2 p:lttlC: e IS mcasu . e I'<!Sillt w 

I. () 2. 11 
±-·n 2 : 

3. 
h ..-n, +n,) 4. 

1'1 

2 2 
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40. N ~ ;frrlfrr r:r iEiiff 't<Rf w ;f,-q ~ fm 
rrfw;'f it •ifirrn!t nrmt if :> 

L }V+l 2. lv'( N I )/2 

3. N(N+I)/2 4. N 

4 L lV 'ifiTJtt 'lli/ f[ili ftrr fi:n M11 J.WIT'T Jl Tl fflr.rtfR 

T<tft;prr.~ 

F lnfd V(k T)~ 1 

L u 8 

t~rdq; i/ k11 liiK«It;r R'tlmq; iJil 
t'?fi!e.:: lf!.firr ~ 1 >tvv iit1 J~~af#ri OF.iJlf tt 

2. 

3. 

4. 

2 
3 

Nk,T 
.) 2 

42. fir"'i t:7ihl 'ft1 uiili'Jif'illt 'iNil'fJi ~f{r{~r 17 f.r#J 
11!ri!vr V, 11);.;: /1 i Pttfl1 V0 iJl1 1[('11 

!K 
-t.~~v---~, 

3. 

0.33 v 
IJIO V 

43. ~rq; !J'i$'('8 ~ <<> 4)¢ 

i'l'l1m it I. 5 V <r 5 rnA 'l'r 

11< 

2. -0.50 \' 

4. 0.25 v 

ilf1 ~ ll'rm .m so•;:, r;rorit 
f<li<r:'f t;riJcr;r ~ ~ tt ) 

I It ;J 

r~,fd +J\f/t~l.JJ 

5.Q X 101
'' 2. 1.5" 

3. o.s" to'" 4. 2.5 JO'u 

13 

40. l'be number of ways in which N identical bosons 
can be dislributed in two energy levels, is 

I. N+ 2. N(N-1)/2 

3. ,\1(,7>,'+1)/2 4. N 

41. 1'hc lh.-e cnerb~ of a gas of N partie les m a 
volume V and at a lempe!ilture T 1s 

F=Nk.T!n[li:.V(k~Tl !• 
where a,, lS a constant and k ,, dcnolc:s the: 
l.k>llmumn Wlllitl!nL llte internal energy of the g;.ll> 
is 

L 

2. 
5 

2 

3 . Nk.~nn[ u$V(k.r)' )NJ-%;vk"T 

.vk1lln[ a.,V j(k,rf" 

42. In the op-amp cm:mr show11 inlhe li~;urc below. 
the mpui voh:~ge V, is 1 V. The valut! of1hc output 
V:. 

L -0.33 V 

3. - 1.00 v 

11( 

2. 

4. 

Vo 

i " 

3:: 11( 

-~ 

0.50V 

0.25 v 

43-. 31 U V and 5 rnA m forwa:d 
i:'oiZt;:;. an 80% external efficiency of !he 
LEP. how many photons arc emitted per second? 

]. 5.() X 

3. 0.8 )( 
2. u x 101

" 

4. 2.5 " !0 1 ~ 
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44. 

43. 

! OOOQ t! I l1R tft( !l/?ml.<r5 R I 
;f! '1l t.w.r i1i'frl if 

~ 

3. 
I .,, 

2 

35;; j 

~5,; 35 
:;- 0.97 

()'iS 

3SQ If !tie 

IOOOQ 

14 

44. The transistor in the givt;JJ circuit has II fe 350 

45. 

and /r 1 ~ = tooon. If the load resistance RL 
10000. 1he voltl'-!:C and current gain arc, 
respectively, 

c-----i 

v, 

], -35 Q l 35 
2. 35 <t- 35 
3 . 35 '!- 0.97 
4. 0984'-35 

Tiu: -.:xpcrimcmally m•·asmed !Il!lns.rnls:siou spectra 
of metal, tnsulator ;nxt semiC()Ilductnr thin tilms an: 
~h11W!l m tlle figure. It can be inferred that I, if and 
Jll U:)rrcspond. JCi{Y~Ciivcly, lo 

l insui<Jilir, senuconductor anll rnt:ta! 
2. ~m~eonductor.metal and ms11laror 
J. m-.1al, s.emicunductor :~nd insulalor 
.1. n~:;ui;IWl', mct:al :~nd seminmductor 
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( ~c J 
f) -n, ' 
n, 0 "· I 111 wrti n1, ": :r n; ~~<If flC<P 

!12 n, 0 J 

I. 0, i, -i 

3, 0, l+i., --1 

" 0 

4< 11~ '''''"''"" ofoh, ""''"'m""' m•ni•. A ,L·~, 
the components of a unit V(!C!Ol, are 

I. o. i, -i 

:t 0, l+i, -1-i 

L 

3. 

47, \\'llith of the following limits exis1S7 

3. lim l' :t + -ln .v) 
,'V-+'4 .., ... , "'rtf 

2, 0, L -1 

4. 0. 0. 0 

0 

0 

2. 0~ J. -1 

4, 0. 0. 0 

2. 

4. 

4. 

. '~ I 
hm I>-

t't ..... « till ... 

~JIP~ 

48. rrq; 'M! ill Yrt # I. i!Y rrq; ;/; 19m' r;v JJ{J; fflf?!m "I 'n ' Jtq; flff'at iJiill-<!r<P • n • ifi t 
(J.'W/q I 3iifi 

~'i'iWW~'71i 
2 :Ji<t;. iH<'ft 2. .. .. . 1!1 N ~ N ifr:'t mfi) 1 f(<1i JllJPr ;1; 

;:ml'ft 1ffll1f1 ~ twr.1 vmrr t 'lf ll/'f'I'<T ttfl ;;mft I 1 ~w 

iM l1§rr m mrif or.r.t fR'. 'Tit !Jt.l; tPf J?TI;[J if'i1 '*" . 
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4!1. 

4'1. 

49, 

50. 

5{), 

16 

2N ·l 
'l 

,\' 
3 

N.,-1 +]) 
'-· 4. 

3 2 2 " L 

•ont..nns lll::lllj' ball;,, ea~h With a ntunber p.:tmlt:tlun iL 111c:re an: A 
h:nc 
th<e:~l) 

numbl:r '' (n:lmc!y one ball wlth l, t·.vo balls v<'Jth 2. alld so on u::ul WITh N <m 
Art cX~l:r:inx.~l ton:;i:;L~ a hallsr rendnm, oorinv, 1hc number 11n tt am! 

it to. the bag. If the .;-x~~,rirnem :s repetlt,.,J brg..: m1mber-oftimes, tb.e averag.: v;aluc of 
w11l lt:nd 

L 
u:+I 

2. 
N 

~ 

·' 2 
3. 

2 

~ ;z.y 'f'..tl t. 

I 2 3. tr/ R 

" 1 
Til<' •.·aiu~ of J :' R: '" 

2. • 't l l':/R 

-~ irJ.IPI} '"' 

id pj ;;, i !' J 

fhc l'ois5tm brackcl { Jri, •plf h:l$ 1h~ v~luc 

l 
4 

r' PI 2 3. 3 

(I): 

tV 2 ;f; <tr;_; tf+:"'~~ srr::rd r;fi1 r:rr ~ 
<~"' ~ s'r:rl, 

;if y,;:.,;r; rf, t;;;.f{ ~? 'ft;: 

4. 
N(:V-11 

4 2tt/R 

4 . 

4. 

4. 

51. Co::sldcr The motion ofu ..:la.~skal panicle in :1 I'll~ d;m<'nsioru1l double-well potcnhal 

J' (X) ~~ 2 )'. !f(he parucle is di:=;pirtccd infill!H:sun;:lly from the mimmum ott ~~:.s,hv<' 
x-:tx:s (a::u fncll0:11~ ncelec11::d). then 

5A 
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1, the particle will execute ttmple hannonic motion in the right well with an an!,,'Uiar frequtmcy 
(j)=fi 

2. tl1e particle will exe<:ute sunp!e hatmonic motion m the right w~U with an angular frequrncy 
tl:l 2 

l. the particle wilt switch bctwecn the right and left wells 
4, tlle particle will approach tll~: boUom of !lte right w~ll and settle there 

s2. r[ili ~ rP1 >}' <:l' ~ 1.s x 1 o~ llffo '1ft 1'{ 6.s w ~ tt m;;Jt f. m 'i"'f ~ ~ rt 
#m 71>7 r:Jflr{t IG!~T: (ft/1' (! 

6.50 #'<; 2. 6.00 ito 3. 5.75 ?to 4. 5.00 ito 

52. \Vhm IS the proper lim-e antcrval bctwe.cn the occurcm:c of 1\\'o event<> 1f m one inc ~tiel frame the 
events are separated by 7.5 x 10• m and occur 6.5 s apart" 

6.50 2. 63)0 s 3. 5 15 4. ~.00 s 

53. ~ z-fimr if rrrn~ ~ ~ f1't:7 # 'i!fofr!: fliP pliT ~ f!'l' t:r:;;; 
l1fi: r ~ R 

?1 IJ~flJfir irrll 1 uf.!( R rr" qf?'qfit.r ~Wilt v 21';, 
R " 

3. 

53. A fr<.">:: particle dcscribcx:l by " plane wave and !!lOVing Ill the p:::.sillve =·direction unoorgoes 

54. 

seancring a potcmial 

(. )· :.~~: if r R V r -, 
: () if r R 

[{ r~, I~ CP.41.ngcd !<) 

Horn approxm1::11ion. 

mctt:a.S<'S to four tunes the origmal v alu~ 

decn:aSt'S10 half1he ongmal v.:~lue 

5107 R0/12-6 A.H-2A 

a 
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4. 

Nfl 

4. iirsin 

S/07 RD/12-5 AH-28 
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56. Which of the following is a sc:!I-adjoint opeTlltor in the spherical pow coordinate system 

(r, (J. fl') 1 

l. 
ih o 

2. -ill-
- sin36' f)(} 80 

3. 

57. F-tr;r tj ~ '1fl;r f.mlv # 

ExBj1 2. IEl' -IBil l. 

57. Which llf the following quantll1es is Lorentz mvilri:mt? 

L IExB 2. 

2. i 3. 

8 oB 

J 

4. 

4. 

.... 0 0 
-I,Sill --

80 

4, 0 

58. \hargcs Q. Q :Ul\1 - 2Q are pl:1cc<l 0111tbe vcrt1oes of il.n equilateral U"Hl.llgle ABC of s1dcs of 

lcn!~lh a. as shown in the ftgure 

-20 

+2uQ i 2. J 4. 0 
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59. r m 
Ol>CI' 

2, 

3nrx:: 
4, 

$9. [1;o: 1 c'::IN P<'l~nmll A du~ loa m;~~;n.::tic mmli<:•lt Ill at a porn! r i"' Jl<VCtl 

111 
:u , II' m t> rllrcct~i ,,J,,ng pos1lwc :-ax1s, the (·ct>miJ<)n<'nl of the ot;•gneuc tielol. :H 

60. 

3m ::: 

: 

x (x 

\. /l(J 

it X 

2 

4. 

r' 

(' if l Jr.J11i'J't G'i7 

(lrx + 

X (1 +x 2x" 

60. :\ :<.~'Sll'm has two normalrmx.!t's of vlbrntion. w 11h frequencies 111, and <'l: 
probab1hty that ar l<'lllp•7rnturc T. the syst.;m ha:;; an energy less than 4/tal, '1 

:md Z !& the pa111tiou !im~tiun of the 

{I- x+ 2x' )/z 

6L 

tl) 

What IS the 
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L 
l M2 (0) 2. 

I M2 (0) 

T-T,(l M.z(O)) T r c 

3. 
I-M1 

4. 
1-l>f 1 

T fc; T 

61. The mag:netiT.ation M of a ferromagnet, as a function of the k:mpermure T and the magnt:llc 

field fl, is described by the equation M =tanh( 
1
; .'vi ~). In these units. the zero·fic:lu 

magnetic SUS<Ceptibility in lcrrru; of M (O)c.:cM( II o) is gtvcn by 

J-_o\,/"(0) 

~(1-AP(O)) 
2. 

3. 
M'(O) 

4. 
l-M' 

T+Tc T 

62. ;r;ftz; He· vrt ~"' l!:fif il 2.17 K w f<!li Wli' 11 ~ mw '<1f7'T"f ?Pdd<! r:fffl I 1/{l{tit He'' 

fiJNt!Jfl t:Rfif lf'qf/f He• if r.;'1f (:V(J'? 'iff"') t!. >t fi1;(; mr/''fR r.n mw ~ fi>iR<I ('!FI 

fit; ~ ~ 1/~f{ It?? lr) 

l. 2.17 mK 2. 21.7 mK 3 217.uK 4. 2.17 11K 

62. Bose condensauon occurs in He' kept at ambient prc:ssurc: at2. 17 K. At whtch 

lcmpemttlre wlli Bosc condensation occur in He: in gaseous :Wile, the dens tty of which is l 00(1 

tim;;;; $Otaller than that of liquid He4 

(A$.<;UF..e !h:~t it is a Bose gas.) 

L 2. mK 2. 2.7mK 3. 21.7 ~tK 4. 2.17!lK 

63. f!iP ~ ~ gf(lfq{ fff'll/Pf T 'l7 !, * Jk< {il?:{lf ,fi;fi.l;?v; ;f, f{l'~ •i l'JmlV I ?f(?: flti?IRll 

i1f <1l'f11Fr tt>t 2 T fflli ;r;p111 1XI<J; 11 ~ ;p} .~ rr< WTU!1fRif '17 Jlril firm \if/1:1 Iii 

~ 11ft 'l'fttr1t frf'1t cq"ff 11¢1 t ' 

L 2 2. 4 3. 8 4. 16 

63. Consider black body radianon contained in a cavity whoS<C walls are 31 7' ·the 

rddiativn is tn equilibrium w1th the w:11l5 of the covity, If the tempcro~ture· walls is incrC"as<:d 

to 2 T and me radiation is allow.xl to con~e to equilibrium at chc new tcmP'~r.l!ure, 1h..: entropy ol 

tJ1c radiation increas.es by a factor of 

1. 2 2. 4 3. F: 4. 16 
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66. Jm117f I V 11 j~ ;f; !fliP ~ 1fttT ~;q qr: fit<1R ~fl ft•'-' >Trtl"'<ii ii5!ift ~~ l1mt 

ffV7T ;;;;r1 i; l :t!>7iftfrfi 'f YfdJ:'tf ~ Vf11'r # I Wt f({tfff ~ 

:4 Jfl'-'"' 11 ;~ Ftrrr t m 

I. 7 2. 

3, 011A IV 4, v 

66. Consider a sinusoidal waveform or amplitude V and frl"iucncy Stl>rting lrom an :ut>~l!<lry 

mll!altime, the wa\'efonn is sampled ut intcn•ah of J ) . If the corn::spondu1g Fuuri<:r 

spectrum peaks at a frequ~n~;y an amphtudc A • then 

1. 2. [ } 0 and 0 A l V 

3. 7-' 0 and A IV 4. I 
2 

:md A v 

6 7. lliT '12P1 JPmt!f"T 3.842 
J'f<f} uT'$?'<1 1/i) .'Ji:fllff 

.851 2. 1.286 ). 04(; 4. 

67. The fin! absofl)tion speetrum of "c'•o is al3.842 cnf' while tlm ''C"'O i• al1673 em ' 
The ratio of their momt.'Tlls of in~:rt1a !S 

I. 1.851 2. 1.286 

2. l ' -all' 
2 

3. 1.04(1 4. 1 J!3S 

). Jah 1 4. 

68. '11u: spm-orhit hltcraction in an atom is !,ri'<'tll by H '"'a L .S, where LandS •k•Jnh: the 

and spin angular momenta, of the dcctl'OIL 111~ s~lmmg betwe-en the lt'vd:; 

:md 
1 1;" is 

I. 3 ; -a It 
2 

2. 
1 

all' 
2 
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(311!/ he "'2 X I o· t.o>fm <li1 OJfTJirrr i1>? ~ ,) 
J.lfi 

3 4 1/2 

69. l11c spc;;tr'".llhncl'Om::spunding 10 :m ~tomic trtli1Sition from J = 1 to J = 0 stmes splits ltl a 

m<Jb'T'chc field of I kG ullO thn:e comp<>ncms sep~mt«< by l. 6;.; l 0 ., A. If the 1,;;ro tlcld spectral 
!me cmrcspo11ds to l849 A, wha.tts me 
he 
- ;,:zx CIIL) 
Pn 

2 2. }!2 

2. cxp(-15) 

co:n:spondmg 10 the J = 1 s1otc'! {Yo)ll may u~e 

l/2 

3. exp(15) exp(30) 

70. ll1c ~z:~r~ to cleat.: a lallJcc v:u:a:!<;)' Ill a i~ ~:qual to l ~;V. ll1c r<lilo of the 
numb;;rdcmtttcs of ·.·:.~lmci~~ n(J::WO K )/n(300 K), wht'n the crystal~~ a; cquilibroum at 1200 

71. 

K and 300 K, i~ approximately 

exp( 2. t:xp(-!5) J. exp{ i 5) 

:v.;d it ~~ 11/7 ~ r,;r;.; {!i (k 
" .J:,~.:t; (1lt~M'~J:l ir ~ iF! .'~rAJ 1.~ 

2 

' J. 

{3 

4 e.xp(30) 

-t 

4. 
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J;ff!l({f fitqq V(~t)=t~cosg.n-f'J'Flll vrmr f.. ~ g, 
eit>r ~ ;t; ,~,.. ~ iJi7ilf w iFI11 i! ? 

l. 2. 

3. 4. 

72. Consider an electron in a oox ofhmgtlt L With penod1c bm.mdary condition v;(x )=VI (x + L) 

73. 

If " l . tl ( ) I ih . L h2h2 h . •"' . . tne e ectron 1s m 1e rp, x = r· e · wnn energy ~>·, ::--, w at IS ,,e correcuon £O ns 
-JL 2m 

energy, !0 se<:ond order of perturbation thc<>ry. "·hen11 is subj<.-cted !o a wc-;~k periodic potential 
V { x)'" V0 cos gx , where g is ;m integml multiple of the 2 71' l I. 

2. 
ml~ .. ' ( I 1 •. __ ; ---+ ---
2hl 1\g'- g1 

3. 4. 

I. E2 1f E3 2. M2;;; E3 3. E2 11 MJ 4. M2;; M3 

73. The ground state of 1~ Pb nucleus has spin·paritj' • while the first cx<:i;ed state has 

J~' The elec1Wll1Agnetic radiation ~::milled when !he m1cleus makes a tr.:msiti()n from rhc 

first excited slate 10 the b,'TGund state are 

2. M2 ~nd E3 3. 1::2 and M3 4. M2 and M3 

r/ 
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