
solutions to Jlq:.... :IE/£, 2005 Scrunitze 

51. Fi\d cumnt n 2 o .. siltor 
(A)O 
(C)4A 

Aru. A 

PHYSICS 

(B)2A 
(D) 1 A 

1DV 

Sol AI. cording to Kin hoff's jur\c1.iorl rule no cumnt passes !hrO\Ig)\ 2 o ,.. s ist.or. 
:.i=O 

2DV 

58. In Young's double slit e ><perimmt 1he ~ posilion of • po r.t on tht ctrdnlmtxin> whose inl>nsil:y is ont 
four1h of 1m vjmom inb>nst¥ 

(A) sin"' (A/d) (B) sin -• (?.(2d) 

(C) sin-1 ("{3d) (D) sin-1 ('-/4d) 

Aru. c 
Sol I- I-cos2 ¢>12 

211 ' 211 =>4>- 2,.13 and -dsm8 - -,. 3 

.. - sm -· 8 · -•(") 
3d 

59. R.Wo of .... of hole to beal<er is 0 .1. HI! i:;to1 of liJ.uid n bul<er is 3m, and hole is t4 1he ru iUot of 52 .5 an from 
tht bot!Dm ofbul<er ,find 1he square of tht vdoc i¥ of liqul:l coming out from 1he hole 

Aru. 

Sol 

60. 

(A) 50 (p:Js"/ (B) 50.5 (p:Js"f 
(C) Sl (m's)' (.1>)42 (pl/s)' 

A 

u' - 2
g)l =SO (m's"/ 

[~-(~)'] 

In tht f~ shown, a cubi:alblocl< isru ll. stt4ioruiy ~irut a rough will by 
app !ling! ore • 'F' trun i~>:on-ea stot.eml:lll. ~tht fol.l.owing is 
(A) f rict.iorlal fore e ,f = Mg (B) F = N, N is """"'ln ac tim 
(C) F does not app !f any torq~U (.1>) N does not app!f any t.orq11t 

Aru. D 
Sol Forequllibrilm, f = Mg 

F =N 
Forr OIJ<liomle qwlibriumnortml will shift dovorc.nrd. 
Hl!nce torq~U due to fri<tion about cerotte of >mss = Torq~U due to Nortml 
n action about c mtrt of mass . 

• 
'·' • 

. 
.1. • 
I ... t 

'·" 
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6 1. 'Il'at t ird" illm ly c lurgt d slt"ts art l<!pt pon.ll! I to X - y pl<nt 1\Mng charge 
dmsil.its as shown. 'lllen !It valut of tl!ctri: b ld 01. 'P ' is 

(A) -
4
" k (B) ~J< 

eo 00 

(C) -
2

" k (D) 
2
" k 

00 ~ 

Aru . c 
... " ( .) c-2">(·) c~>(·) Sol ... . - -1< +-I< +-I< 

2e0 2 e. 2e. 
-2cr ... 
--1< 

e. 

21'S a fz , p • 
z=.23 I 

I 
~· I • Z'O) 

62. A cylindriul condu<~ rod is kept with its axis a~posii:M 7>axis, whore a unifonnmagnttk fid i exists 
par all! I to z. axis . 1h< c IDitl\t induct d in w c ylirultr is 
(A)•ero (B)cloc~ asseentrom+ .. xis 
(C) srd.i·c loc!Mist as !'!en from. + .. xis (D )opposiU tow dirtct»n of,.,.~ fit ld. 

Aru. A 
Sol Site • B is c orut.\1\1. 

:. ~ - 0 
dt 

:. i = 0 

63. A circular disc of radils R/3 is ruL from a circular dio: of r adius R 
01\dmass 9 Mas '""''m. 'lllenwowent of nenia of rwu.initlgdilc 
tbour. '0' pupendiruhr tow pllllo of !It disc is 

(A)4 MR' 

(C) E_MR' 
9 

Aru. A 

Sol I.= 
9~' -[M(~/3)' +Me:)'] =4MR

1 

64. Depictw shown v- xuaphin a- x uaph. 

(A) • 

(C) 

(B)9MR' 

(D) 40 MR' 
9 

(8) a 

(0) a 

· ci"". -~~· x 
' ' 

X 

X 
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Aru . A 
Sol EquWon o! CUIVe is 

V X 
-+-- 1 
Vo Xo 

dv Vo Vo X 1( ) :. a= dt- -~(v) - -~ 1--;;;;-

Aitemaiive: a - -v(: } but dv/dx is nega~ lind v is decreasi\g wilh the irure ase in x. 

&nee 'a ' !hould irure ase wilh increase o! 'x'. 

65 . A panicle is c ord'ined to rouu in a crcuhr palh wilh de ere asing lineu !peed, then which o! the f olllwi\g is 
cornet? 
(A) L (~ mllnmtum,) is c onsewe d about the centre. 

(B) only direction o! anguhr l:l:lOml!l'ltllm L is c onsewe d. 
(C) It spira Is towards the cenlre . 
(D) its ace eleralion is towards 11\e c en1re . 

Aru . B 

66 . '!he atow.ic mm:b tr (Z) o! m ele:wera. whose 1<. WWt ~ is ;>. is 11. '!he atow.ic :nuw.btr o! m elemmt whose 
1<. WWt~ngthis 4;\ is equal to 
(A)6 (B) 11 
(C)44 (D)4 

Aru . A 
Sol (Z -1)'?. = constar~t. 

61 . 

Aru . 

:. (lO'y. = 4;\(Z -1'/ ~ Z= 6 

'!he graph shovon i\ the f~ represera.s energ denst;{ E.. verros 
;>. for 1hree sources sun, vnlling src, ~ filmlerlt.. For ;>.,.u , 
corn rt c Ol:Ibination will be 
(A) 1-~!ten,2- \lklling m, 3-Sun 
(B) 1 - 9Jn, 2 - ~. 3 - \llelding m . 
(C) 1- 9Jn,2- Weldingm ,3 · ~ 
(D) 1-Weldingm ,2- 9Jn,3 · ~n 

A 
Sol Teupera11lre o! sun would be maximum out o! the given three 

as ;>." T = c onstar~t. 
;>.,.for Sun is minimlm 

68 . T 1 is the time period o! siwple pendulnn. '!he poirot o! ruspensim moves vertical.¥ upwards ace ording to y = 
1 

l<t',wherel< = lmls'. Newtimeptriodis T1 ,then ! 1

1 
= ?(g= 10m}.;') 

T1 
~)W ~~ 
(C)5/6 (D)l 

Aru . B 
Sol Ace eleralion o! 11\e poirot o! suspension 

d1y 1 
a - - - 21< - 2m/s 

dl.1 

T- 2-fi ~'lj - 2- [L and 1; - 2- {L 
'"~ ~ ~i2 

T1 6 :.*-5 
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69. \~~hofw follov>il\gdotsnothavt 1\< ,.,. cmntr.sion? 
(A) El! ctri< flux, El«tric fidd, Ele c !ric <!Pol< "'"""""­
(B) ~esrurt 1 stress1 Yout'lg'smoduhs 
(C) Electroomtivt force, Potential dffm nce ,Electric voltage. 
(D) Heat, POWlliaJ energ, Woii< done 

Ans. A 

70. A capad.or (C = 4.0 !IF) is c"""'cttd1htwgl\ a nsistor (R = 2 .5 Mq across • bdltl)' ofne~i>l< ira.tlnt1 
n sisUnct of volage 12 volls. 1ht titre ofttr which 1\< pottl'llill dffennc • across w c opac ilor btc cmt s !Mtt 
titrest<>tlu.tofnsi<tor is (In 2 = 0.693) 

Ans .. 

Sol 

11. 

Ans. 
Sol 

Ans. 

Sol 

13. 

Ans. 

Sol 

(A) 13.86 soc. (B)6.48 sec . 
(C) 324 sec . (D)20.52 sec. 

3V, =V< 

.....!... 
=>i = ..!_e RC 

R 

~ s(l - e Tc) = 3se .;, ~, .. ,. = 1/4 

tiRC = 2h2 :. t = 20 x(0.693) = 13.86 sec 

?~ 
L.f~ 

A photon of merg 10 2 e V collil.e s inelasti<a~ wilh a ltfdrogen atom in ground sw. . Mttr a certain tine 
immn.1 off•w micro seconds &nOWr photon of energy 15Jl e V collides inelastiullywilh w s""' 1:\ydrogen 
atom, WI\ w observ>tion lXO.de 1>y a roilabl< dettctor is 
(A) 1 photonwilhenerg 10.2• V tndanelectron wilhenerg 1.4 eV 
(B) 2 photon will\ tnetg 10 2 e v 
(C) 2 photon will\ tnetg 1.4 tV 
(D)ont photon will\ energ 3.4 eV and 1ehctron wilhenerg 1.4 eV 

A 
10.2 •V photon on collision wlll•xcit.e H·atom tD tim tl<eil!d sw. bu1 ltfdrogen atom will return tD ground 
sw. b<f on ntxt collision. Second photon will provide ionization energtD Hydrogen otom,i• .,e l! ctron will be 
ejected wilhenerg = 1.4 eV 

In a nsonance lUbe will\ Oll\il\g fad< of fn quoncy S 12Hz, fim nsonance occurs at water hvtl • ~ tD 
30.3 an and secondnsorunce occursat 63.7 an. 1ht J:mximnnpossi>h error inw speed of sound is 
(A)Sl.2 cmk (B) 102.4 ants 
(C) 204.8 ants (D) 153.6 cmk 

c 
v 3v 

t , +. = - and 4 +. = -
4f 4f 
2v .1,-t,= -
4f 

J.(t. -t,)_~ 
(t. - t,) v 

IN= 2fd(.l, - t,) = 2f(AI, + AIJ (For lXO.xio:w.m error) 

=2 x Sl2x 0.2=204.8cmls. 

A thin cone aw and a thh CorM! X lms ore in corouct. The nti> of w msgnilude of pwnr of tvro hnses is 213 
andfoctll<~ of combination is 30cm,t\<nw foctll!~of indivllw.lhnses ore 
(A)- 15cm,l0cm (B)-75an,50cm 
(C)75cm,· 50 em (D)75 em, 50 an 

A 

~-~ 
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I I I ----+--F ta._ r __ 
I -2 I I . 

30 
- 'j'"+f" - 3f ~f= 10 cm,whm f >S!ocall!~of conv.xltns 

74. \IIliich of thdollovringprocess does I\Ol occur~ convtctio;n 

Aru. 
Sol 

15. 

(A)Boilhg ofwu.r (B) Lwlbrtm wl s .. br""' 
(C) Crculi4ion of air uourv:1 fumace (D) Heotil\g of glass 1>ulb ~ filomtrd 

D 
He otil\g of glass bub is by r adiation. 

A W1i< of he w.t 33 .25 em is complttdy f illtd will\ liquid (IJ. = 133). An 
object is placed uthe bott=of la%\1< or. the axis of cOI\CaW mho: as !l\own 
ill the f~t . lmagt of the object is fonn.d 25 em b e bw the ruzhce of the 
liquii, thenfo call!~ of the mho: is 
(A) IO em 
(C)20cm 

(B) !Scm 
(D)25 an 

t 
25cm 

l 
f 
33.25 

! 
Aru. c 
Sol Aftufirslrmartion,posili>n of1ht imagt = 3325

- 25em 
133 

. I I I I I 
Fromrefltcuon, f - ;;- 25 +IS - ;;- 40 

Fromsecondrtfruilinposlionofthe object=~ 
133 

I I I 
- - - --~!= -18.31an 
f 15+~ 40 

133 
Hence~ of focal~ of corMx Ions is 1831 an. 
n... nl!trestpossi>lt muc~ answu is 20 em. 

16. In YDSE,m eltctron beam is used to obuin r.t.Iferenc• p&ttm\. If sp"d of e!tc1ronis in< rea sed 1hen 
(A)no irllliforence paumwlllb• observed. 
(B) dist>nce b t lwten two c oruec uiM fr illg< s wIll in< rea se . 
(C) dist>nce b elwten two c oruec uiM fr illg< s wIll dt a e a"' . 
(D) dis1.mc e betwt en t.vo cons. C\IIM fri\gt sremains ,...,. . 

Aru. c 
Sol 

11. 

Aru. 
Sol 

78. 

h 1. = -
12!1 

vi; il(reased,;>. is dtaeased. 
P=1>Did ~Pdtcreases. 

A spheric u body of area A md emiss ivity e = 0.6 is kept insidt a peife ctly blacl< body. TO!& I he atradiol.e d by 
the body at l<lllptrdUre T 
(A)0.4 e AT 
(C)0.6 tA T 

D 

(B)O.SeAr 
(D) I.OeAT 

\111\en a non bh cl< body is placed insidt a hollow me lorure the total radiation from the body is the rum of what 
itwouliemit i\ the open(wlh e«l )md the port (l·a)of the in<iltrotradialion from the walls refit cud by it. 
n... two add up to a bhcl<bodyradi>.ilin . Hence the IDtalradiationemitt.edbythe body i; I .O.rA T. 
Probably i\ the examinotionpaper ' <>'is lllispriroUd as.,, 

AA open orgon pipe resonated will\ fre<!U'ncy 'f,' and 2<4 harmoN: . Now oru end is closed wl 1he fre<!U'ncy is 
slowly ilia eased 1htn it resO>\II.t s with f re<!U'ncy f, wl rdh hmD:In.i< then 

3 3 
(A)n=3,f1 = 4t, (B)n=5,f1 = 4f, 

5 
(C)n= 3,!1 = 4r, 5 

(D)n = 5,!1 = 4r, 
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Aru . 

Sol 

D 

fo =!. /! t'fr' 

f,= :~~ 
f 1 4 n 
- - - =>f1 - -f1 
f 1 n 4 

Fortht firstrtsonance n = 5, f 1 - fr, (as trequmcyinatas.s) 

19. Tenpen.1>Jre of a gu is 20'C 01\dpre..ure is ~dfrow.l.Oix 10• Pato 1.16.5x to• Pt . livolutnt is decnased 
is~<Xl:l:l>lly by 10%. Bull< moohl.lus of gas is 
(A) 1.55x IO' (B) 0.155x IO' 

(C) U xiO' (D)l.O lxW 

Aru . A 

' Sol B = -IJPI(INN)= - (1 .!65 -l.OI)x IO - 155x IO' 
0.1 

80 . A galvmomtt>rwittns>.-unce IOOOis convmedto amm!tl<rwilharesistance of 0.10 . '!he gal:!anowem 
shows full scat. defuctim with acumro1 of 100 fl.A. 'lhentht mininumcUirerot in 1he c:i:cuilforfull scale 
d.eft.ction of ga~ will be 
(A) IOO.I.w.A (B) IO.OI.w.A 
(C) I.OOI.w.A (D)O .IOOI.w.A 

Aru . A 

Sol O.l = IOOR' =>R' _ 100 
100+R' 1001 

(100)(100 x 10"') = R:(l - 100x 10"") 
:. I = IOO.ImA 

D.1 G 

too a 

8 1. Om calor)! i; de fwd as tht rust required tD raise tht tmlpenllln of I illll of wdfr by I' C in a ceruin irmv..l 
of tmlperature U\d st ce ruin pres sure . '!he tmlp erature irowva I and pre ssure is 
(A) 13.5'Cto 14.5'C & 76""""of Hg (B) 6.5'Cto 7.5'C & 761W1 of Hg 
(C) 14.5'Cto 15.5'C & 160 1W1 of Hg (D)98.5'Cto 99.5'C & 760""""of Hg 

Aru . c 
Sol Bydefinilion. 

82 . If tst:.r converts. II of ils llillium irll.o oxygenrrudrus ,findtht amrunt. d energyrt t.•sedper rrudrus of 
oxygen. He = 4.0026 mru, 0 = 15.9994 mru 
(A)7 .26MtV (B)7 MtV 
(C) 10.::!4 MtV (D)5.12MtV 

Aru . c 
Sol E=bm<'= [4 x 4.0026 - 15.9994) x 931.5= 10.24 MtV 

83 . 1Wo lire ofwdfr st iUthl unpenue of 27' C isrumd byarudfr of power 11<\V. lifue lid of k ettle is 
opened, thtn rust is lost st fro ( Ol\SUrdrm of 160 J/s. Flnd tht tiw! required to n.ise the t>mperatme of wmr 
to 77'Cwilhtht lid open (Specif~ rustofwdfr 4 .21<Jil<g) 
(A)5mh 40stc (B) 14min20 sec 
(C) 8 min 20 sec (D) 16 mh 10 stc 

Aru . c 
Sol Rm of ruat gain= 1000- 160 = 840 J/s 

2 x 4.2x 10' x(77- 27) 
.. R.equiredtiw! = = 500sec =8min 20 sec 

840 
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84. Ideal gas is contained in a thermally insulated and rigid container and it is heated through a resistance 100Ω by 
passing a current of 1A for five minutes, then change in internal energy of the gas is 

 (A) 0 kJ (B) 30 kJ 
 (C) 10 kJ (D) 20 kJ  
 
Ans. B 
Sol. ∆W = 0 ∴ ∆Q = ∆U 
 ∆Q = ∆U = I2R∆t  = (1)2(100)(5 × 60) = 30 kJ 
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