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Mo, of Questions : 150
oy & WE 2 150

Time : 2% Hours | [ Full Marks ; 450

0T ; 215 §UE ) { qoTig: 450

Note: (1} Attempt as many guestions as you can. Fach question carries 3 (Three)
marks. One mark will be deducted for each incorrect answer. Zeru mark

will be awarded for each unattempted question.

mﬁaﬂﬁmqﬁaﬁﬁmﬁmﬁaﬁmﬁmm3{fﬁ?}wm%:m
T 9T # HU ve sw #Ter widar) dad amia e & e i
BT

(2) 1f more than one alternative answers seem to be approximate o the correct

answer, choose the closest one.
ﬁmﬁnﬁaﬁmﬁwﬂﬁrwzﬁﬁaﬁuﬁmﬁaﬁﬁaﬁwﬁﬁam ¥
(3) This paper comprises of three sections.

e yEATS orF w@vd @ 2|

(3) P.T.O.
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1.

SECTION - |
qus - |
(CHEMISTRY}

= A=)

A molal solution is one that contains 1 mole of a solute in

(1) 1L of solvent (2} 11 of solution

{3) 1000 g of the solvent (4) 224 [ of the solulion
U HieTd faerud gz #wm & ol Sy & 1 99 el &

(1 frams 8 1L # (2) feepm & 1L 9

(3; femus & 1o g A (4) fams & 22419

The two quantum numbers +4 and —5' for the electron spin represent

{1} the rolation of the electron in clockwise and anticlockwise Jirections,
respectively

(2) the rotation of the electron in anliclockwise and clockwise directions,
respectively

(3} the magnetic moment of the electron pointing up and down, respectively

(4) two quantum mechanical spin states which have no classical analogue

§eldgi-4 WE i fH{Y D Famen G +1 3R -1 i 2

(1) seagi™a & &7 sfvmgd va amvmed ww @

(2) 3HCTH & Haw gMmad v ofdvirgd Rem &

(3) I D R IR F A A aew P graav sy @

(4) 2 FEwed Fhfwe amn sEvent 3w @i wer @ af @

The number of radial nodes in 3s and 2p orbitals are, respectively
3s 3R 2p werml ¥ Wyaw Az @ wean @oer Qnf
(1} 2,4 (2) 0,2 5\ ) (4 21

Which of the followmnyg does not characterise X-rays 7
(1} canionise gases f

{2) can cause Zns5 to fluoresce

{3} can b deflacted by electric and magnetic fields
(4) have wavelengths shorter than 200 nm

Rimfaftn & & afn X-Rwoh @1 qomd g 2

(1) tf ar amirfiga e wedt

{2} Zns 9 WS ST BT gad) B

(3) Ryd iR yradha &= gmr R8fE 2 o wasd i
(3} ©E@ 200 nm A B ad &

(4)
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The ratio of root mean square velocity to mean veloaty of a gas molecule al a
particular temperature is:

(1) 1.086:1 (2) 1:1.086 (3) 2:1.086 (4) 1.086:2
el BT o W v e @ @t aem qE AT ol 4RA AT & 4 S PR 8
(1) 1.0B6H: 1 (2) 1:1.086 (3) 2:1.086 (4} 1UBG: 2

The rate of diffusion of methane at a given temperature is twice that of a gas.
The molecular weight of the gas will be:

(1y 40 (2) 8.0 (37 16.0 {4} &40
Mﬁq@m!mﬁm'ﬁ%ﬂqtﬂﬁwﬁﬂﬁwh%uﬁﬂ &) MIPAN ET
(1) 4.0 (2) 8.0 (3) 160 () 640

An ionic sohid, MX having bee structure has the edge length, 4.3 pm. The
shortest interionic distance between M™ and X is:

bee RO AT UF A 2 MX @ R e 43 pm 3 MR X @ ara
Prees sedamafrd g8 @nft

1) 1.56 pm (2) 372 pm () 43pm {4} 7.44 pm

For the reaction 1 (e) +I,(g) == 2H!I (g) K, changes with .
{1) total pressure (2] <atalysl
(3} the amounts of H; and I; present (4) temperature

affrm M, () v gy =211 () @ &0 K, fras @ia gf¥affa gnn # 7

(1) TRt < (2} SARE
(3) H, 3 [, o I9Rerm A R (4) T

For the chemical reaction 3X{g)~ Y(g) == X, Y(g) the amaount of X, at
equilibrium is affecled by
(1) temperature and pressure {2) temperature only
(3) pressure only (1) temperature, Prossure and catalyst
T R AX(g)+ Yig) ==X, Y(g) B forg armawen ww XY A R
& g waa B
{1) @19 T4 =M (2) HEA WY
(3) Faa IF (4) @M, T TF IIRH
{5) P.T.Q.
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10.

11.

12.

13.

A basic buffer can be prepared by mixing solutions of ;
(1} sodium acetate and acetic acid

(2) ammomum chloride and ammonium hydroxide
(3} sodium sulphate and sulphuric acid

(3} sodium chioride and sodium hyvdroxide

TF e aw Fre1 oo @Y e | o | @
(1) Hifgmm mie @ witts ams

(2} TR TERES 7 aiem agiross

(3) Wfem wete 7 AR s

{4) fEm a@REe 9 Wifsm egieoss

The precipitate of EaFg(K_ﬂP =1.?x1(1"”] 15 oblained when equal volumes of

the following are mixed :

Cafy{K,, = 1710710} 1 sred o1y e @ o Prefefan @ @ s Al
fra wa & .

(1) 107*°MCa? +10MF (2} 107°M Ca®* +10 "MF-

{3) 107°M Ca? +10 3 MF" (4) 10 *M Ca® +107°MF

Which of the following 0.1 M aqueous solutions will have the lowest freezing
point 7

(1) K,50, {2) Na(Cl (3} glucose (4) urea
frerforfim & @ fbmd 0.1 m ol e @1 R Fetem grmr ?
(1] K,50, (2) NaCl (3) oY (4) 7R

An azeotropic solution of two liquids has b.p. lower than either of them when it -
(1) shows negative deviation from Raoudt's law

(2} shows positive deviation from Raoult's law

{3 shows no deviation from Raoult's law

{4} issaturated
?raaaﬁwf%nﬁfﬁ?ﬁﬁﬁmwaﬂzﬁmﬁ?ﬁﬁ«ﬁﬁﬁﬁmﬁa%aﬂmﬁwﬁ?ﬁé
WiT IR

() Tee fPan & Fomerd freaes qotar 2

{2} T3 P & gas fae =whn il

(3 e PR f o Raey T8 vk 2,

(3} e dap

(6)
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14. The rate constant of a reaction depends on :
(1} temperature
(2) initial concentration of the reactants
{3) nme of react:on
(4} extent of reachon
e afafrm @ A Remie fra W R dRaT R 7
(1) am
(2) FNPRE B WRAE TR
(3) Fffm &1 wRT
(4) wfafdm & "

15. For the reaction @A + bB — products, when |A] and [B] are doubled, the
reaction rale increases eight times. But when [A] is alone doubled, keeping [B]
constanl, the rate doubled. The overall order of the reaction (s
{1} ¢ (2) 1 (3) 2 (4] 3
st aA + bB — products ¥ W& [A] @en [B] SR T R, wfafder & oan
mﬁﬁmmmmw%[ﬂqaﬁﬂ?ﬂm?. [B] & Rer¢ w@a ga. w1
a7 e &1 o affEm @ wege s g e
(1) 0 2y 1 (3) 2 (4) 3

16. The rusting of iron takes place as follows :
2H' +%{}2 +2e" = HLO(); E™ = +1.23V

Fel* 4+ 2¢ — Fe(s);E =~044V
AG® for Lhe net process is .
(1) =322k} . mol™* (2) -161k]. mol™!
(3) -152k]. mol™! (4) -76k]. mol
A & w7 o e ueR 8 B 8

2H* +%02 +2e — HL,O()E =+1.23V

Fel +2¢ —Fe(s)E =-044V
arerfa® wFd @ ol AGe g
(1) -322k] . mol™ (2) - 161k} . mol™
(3) —152k] . mol™ (4) - 76 k] . mol '

Kz B
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17.

18.

19,

20,

21.

Electrolysis of dilute aqueous Na(l solution was carried out by passing 10 mA
current, The time required to liberate 0.01 mol of 1, pas at the Cathode is

(1) 9.65x10%s (2) 19.3x10%y

{(3) 289x10%; (4) 38.6x=10%s

tr Stefte NaCl e @1 faga auged 10 mA @ uwRy wwfda vl fhar oo
g W 0.01 mol 1, ra & frtg &= 4 @ @ag @

(1) 9.65x10" Fmog {2) 19.3x10" #FFre

{3) 289107 Ynve (4) 386x10% Hovs

Spontaneous adsorption of a gas on a solid surface is an exothermue ProCess
because -

(1) Al increases for system (2) ASincreases for gas

(3) AS decreases for gas (4) AG increases for gas

TE AW B w vae W wen sl o wemh s e 2 adifh
(1) frem & Al geht 2 (2) T B AS ged

{3) T # AS e 2 (4) &1 & AG Tod 2

Two mules of an ideal gas expanded isothermally and reversibly from 1 [ to
10 L at 300 K, What is the enthalpy change ?

(1) - 1147 kf (2) OkJ (3) 1147k (4) 498K

300 K W U% yredt Ry B B Aa o wwand sk IoEAer s 3 we dler 8 10
efrex o frarer gan # | won afteds @ g 2

(1 = 1ra7 L (2) 0k (3) 1147 K] (4} 198K

Among the following, which one is the most effective coagulating agent for
Sbo5; solution ?

Fafefira 3 31 &1 Sb,S, fiemm @ R waw afed wid w2 yard @ 7

(1} Na,50, (2) CaCl, (3) AL{SO,), (4} NIl

¥ Al is a stable isotope of AL ® Al is expected to disintegrate by :

(1) oermussion {2} PB-emnission

(3} positron emission (4) proton emission
AL, ALF T @i wvenfys & ?'"‘MH 1 fruca & pa @
(1} we-amamta (2) -

{(3) ihdteT Teade (1) WidT-l ot

(8)
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2.

24,

23.

28.
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The correct order of radii 15 :

o a1 wd) @R B

(1} N<Be<B Q) F- <0 <N?¥
{3 Na<Li<K (4) Fe’ < Fo' «Fet

If a molecule AB, has zero dipole moment, the o-bunding orbitals used by A
{atymic number < 21) are :

(1) purep (2) sp hybridised

{3) sp® hybridised (4) sp® hybridised

afd AB, s 0 fayg ot vy 2 & A(WHTY] HARE < 21) g9 S a-uftru
FEEH B

(1) & p (2) sp TERT

(3) sp! Tl (4) sp’ UwiE

Among the following, paramagnelic one is -
Presfafian # sgr@a
(1) 9, (2) CN- (33 NO’ (4) CO

In the alumino thermite process, aluminium s :

(1) an oxidising agent (2) aflux
(3} a reducing agent (4) a solder
gaft emtge wm # wegfifm ®

(1} fferdTepTeas warel (2) TR
(3) gErEs aeed (4) AR

The chemical process used in the production of steel from haematie ore
mvolves
(1} reduction followed by oxidation (2} exidation followed by reduction

{3} reduction (4) oxidation
mmmﬁﬁmﬁﬁ%ﬂmﬁmmmﬁmﬁnﬂmra.
(1) offadrem & a8 ATad- (2) FvEE & 9% HFHE
(3) HUAgAd (4) siedrpTn

(9) P.T.0
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27.

28.

29,

30.

A solution of sodium metal in liquid NHj is strongly reducing. This is due to ;

{1) sodium atom (2) sodium hydride
{3) sodium amide (4) solvated electrons

mﬂ@maﬂwﬁmﬁﬁmmmﬁmﬁmmwmm
o B

(1) f&am e (2) Wfem ayggs
(3) W targs (4) W3 TR

Mg50, on reaction with Na;HPO, in ammoniacal medium forms 3 while
crystalline precipitate whose formula is :

M50, . NapliPO, % wiar apitfigsn smeam o aififper oed o9 wida arer sty
<1 & forsar g3 2.

() Mg(NH PO, () Mgy(POy),  (3) Mgso, (4] MglOH),

When I' is oxidised by KMnO, in an alkaline medium, [ is converled to -

W8T @ At wmOH . KMnO, & g STaigd B 2, o 1 s uizahhe
BN B

(1} 10, (2) 10, (3) 107 (4) I

Anhydrous FeCl, is prepared by :

(1) heating hydrated FeCl, ata hugh temperature in a stream of air
(2) heating metallic iron in a stream of dry Cl, gas

(3} reaction of Fe,0, with HCI

(4) reaction of metallic Fe with HC]

Profer FeCly & gmr ammm ey 2 -

(1) 9%2 am% @ a9 & Wi & 7l FeCl, @1 T ava

(2) &'q ¥R B g Cl, T &) amr & m e

(3} Fe, Oy 1 HCI & a1y aiffban g

(4) OFTE amret @ HO 8 Ty AT gy

(10)
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32.

33.

34.

as.
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The number of I,0 molecule(s) directly bonded to the metal centre is
Cus0, 5H,0 s

CuS0, .5H,0 & gaig &= & @Y afud H,0 s & wwmn 814
(1) 5 (2) 4 {3} 3 (4} 11
The geometries of Ni(CO), and NiPPh, ), Cl; are:

{1} both square planar

(2) telrahedral and square planar respuctively

(3} both tetrahedral

(4) square planar and tetrahedral respectively

Ni(CO), 37 Ni(PT'h, ), Cl, @ FR¥=1Q 8

(1) T T [HAS

(2) FI TESEHE HR T FHA

(3) &7 TgEhen

(4) HFE: o FROA IR AECSE

The hybridisations of N1 in [Ni(CN), ]2' and [NaCl, ]2 arv respectively

INUCN), || 3% [NICL ™ § Ni 1 Seeon et 81

(1) sp”,dsp? ) sp’.sp’ (3) dsp’, dsp’ (43 dsp’, sp”
Which of the following pairs of ions cannot be separated by {135 in dilute HCP?
{1} Bi*" and Sn* (2) A}* and Hg™

{3) Cu? and 7n™ : (4) Ni?' and Cu®’

Frefffig A @ fr ol @ @8 @ HCL A H,S @ gR1 yre w2 Jn e
£

(1) Bi*' @em Sn™ (2) Al* @ Hg™

(3) Cu®" den Zn? (4) Ni qur Cu’

Cus), decolourises on addition of KON, the product is

W fcuen),) @ [cueny, ] 3) CulCN), (4) CuCN
CuSO, KCN & #rf drT 33 ErT g1 S 2| fyfff w=rl g9

@ [CueNy, T @ fcueNy, ' (3 CuCN), (4) CuCN

(11) | =H8 B £
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36.

37.

38.

39.

40.

41.

Which of the following compounds will exhibit cis-frans (geometrical)
1sornerism ? ._

(1] 2-butene (2) 2-butyne (3) 2-butanol (4) butanul
frfofiga & % w1 A Rre.pr (i) sarre gty s 7

(1y 2-sger (2) 2-=gems (3) 2-ge=ra (4) @pirer

An enantiomerically pure acid is treated with a racemic mixiure of an alcohol
having one chiral carbon. The ester formed will be :

(1) ophically active mixture {(2) pure enantivmer

{3) meso compound {4) racemic mixture

UF FCaniRed 15 0 te BI3e @ g e @ ifie R @
HPFE R T Aifila gwev @

(1) wereiy @fikg M (2) g Farr

(3) o= dfirs (4) weiifig fiyamor

n-propyl bromide on treatment with ethanolic KOH gives

(1} propane (2) propene {3} propyne (4) propanol
n-ftE AWgs vaHifors KOH @ #1er afvfrr o=y v 2y

(1) s (2) Wi (3) W (4) ot

Benzyl chloride can be prepared by treating toluene with :

e woivgs freffm & e & wiwr s grr T s &
(1) 50,Cl, (2) SOCl, (3) Cl,/hu (4) NadC]

Ethanol when heated with conc. H,50, gives rise to :
vaHle ArE H,50, @ 91 7 #d uy d@ @
(1) CH, (ii.'DCIHE, (2) C.H, (3) C,H, 4) C,H,

The reaction of toluene with Cl, in the presence of ferric chloride gives
predominantly :

(1} benzoyl chloride (2) benzyl chloride

{3) m-chlorobenzene (4} oand p chlorobenzenc

S W ufifem SRE weiRme @ suRRef ¥ ot 3wy @ T
FIE g @

(1} 45" Foinrgs (2) Aorer geivTss

(3) m-FeAeEa=aa (4) o0 T p wAREAA

[H2]



42,

45,
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The cannizaro reaction is not given by :

(1) trimethyl acetaldehyde {2) acetaldehyde
{3) benzaldehyde (4) formaldehyde
SR affrm fFud g FEF & I @ 7

(1) gridfera cRefeswes (2) chefeesrgs
(3) FfeeEss (4) wHfeSETs

The compound that will not give iodoform on treatment with alkali and iodine is ;

{1} acetone (2) ethanol
(3) diethyl ketone (4) isopropyl alcohol
w7 o TS & T s oxd o A s W T ag 2
(1) Teirer (2) TS
(3) srEufia wHEm (4) FFETNR SedIE
The compound that is most reactive to electrophilic nitration is .
(1) toluene (2) benzene (3} benzoicacid  (4) nitrobenzene
sﬁ?ﬁmﬁﬁmﬁ?ﬁﬁmm@m[mm%:
(1) e (2) & (3) Iew TR (4) TR
The strongest of the following bases is
s NH
{1y CH,-C (2 CH, -CH, -NH;
\NH,
{(3) {CH,),NH (4y Cli, —(|:—r~».'111

Frefafian & Waoad R 8
/NH
(1) Ci, -C (2) CH,-CH,;-NH,
NH,
(3) (CH,),NH (4) CH,-C-NH,

{13) P.T.O.
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46.

47.

49,

30.

Which of the fulluwing pairs of compounds gives positive Tollen test ?

(1) glucose, sucrose (2) glucose, fructose

{3} hexanal, acetophenone (4) fructose, sucrose
Freiehun § @ #19.-& difrst & ot o 1o g 20 7

(1) TP, gt (2) TEHTA, FEE

(3) EFisdA, vRTES (4) HUTI, T

Among the following the most acidic is :

(1) p-nitrophenaol (2} p-hvdroxy benzoic acid
(3) o-hydroxy benzoic acid (4} p-toluic aad

freferfiaa # & wamt anefta 2
(1} p-AZEIHHEE (2} p-ERFHED TEE A

(3) o-BigFial Q=g sret (4) p-<ieEs ard
Amang the following which one would give azo-dye test

(1) dimelhyi aniline (2) monomethyl aniline
{3) p-toluidine {4) bunx}-]amine
Fredofird 4 9 #ha-w 0@ oo o 2 2

(1) s oieim . (2) WAmfaE o

(3) p-ie@ (4) FTATE=

When acetaldehyde is treated with Fehling solution, it gives of precipitate of -

mv%%%m,%ﬁﬂﬁmzsmaaﬁ#ﬁmﬂm%aﬁuﬁammhn:

(1) Cu (2) CuO

(3} Cu+Cu,0+ Cud (4) Cu,0

Isomers interconvertible through rotation around a single bond are ;
{1} conformers (2} diasterenisamers

(3] enantiomers (4) positional isumers

T Dbl A4 B AR SR UM gR1 yIWTRieR) aand 2

(1) «hi-rEiey (2) sreeRRmamsdnrd

(%) e () TReTE ameafe

(14}
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SECTION -1l
JqUS - i
(MATHEMATICS)

(rfora)
§1. Ifa function f: IR - {0} —» IR, where IR is a set of all real numbers, is defined by

f{x) = x? + —, ¥ x & IR - {0}, then £(x)? is:
x

(1) f(x?)~1 (2) (f(x))* +1

(3) fix*)+2 (4) f{x?)+3

o v e [ : IR - 0] —» IR, @€l [R ™0 awafie wewsi & 3 &
f{x) = x* +%,vx e IR — [0}, g1 aRulRa & @ f(x)* &

(1) f{x*)+1 ) (f(x)* +1
(3) fix3)+2 (4) f(x?)+3

x Ml 1/~

el.-fuz sy
52. The value of lim - is .

e +1
{(n 1 (2) 0 (3 1 (4)y 2
”lz b
!im[e - i T A E
w-plh E!.."J-c" +1]
{1 1 (2} 0 () sl 4y 2
}5int]dt
53, limLl——is:
w -+ x
1) 1 (2) % @ -1 ) 2
jsintjdt
limn 2 ; 3.
%+ X
L1 @ - (3) —1 (9 2

(15) P.T.C
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54,

55,

56.

57.

If a conlinuous function f : IR — IR satisfies the equation f(x + y) = f(x) . {{y},
Ux, yelR, f(x})20,¥xc IR, thenV¥ x c IR :

(1) fix) =(f(4))" (2) £(x)=(f(3))" (3} Hx)=(f(2}}" (4) fix)={fm)°
7% TF T B f: IR - IR 9dEm Flx+y)=f{x) . fy), ¥x ve IR f(x]«0
YxelRPI A e Fear 2 M vx e IR :

() )= (4" @) [()=(f3)  3) f)=(2)° @) fx)- ()

If {u, || is a sequence of real numbers such that o =3 and o, =3, ,
¥azl then lima, is equal to:

B

{1y 1 (2) 343 (3) 3 (4] None ol these
afl e, )y, TR awmal @ g g g B R o =3 R o, = B,
YnzlE @ limeg, &2 &

(1) 1 (2) 343 (3) 3 4) FM A FE 4f
x4 —E”xz _E_]ﬂ!_\'l x ()
A function f : IR — IR 1s defined by f(x)= RS +u'”"2; ’ oy
] . ox=1)
fis differentiable at x = 0, if -
(1) —w<qe-2 (2) -2<q=<0 (3) O<qg=xtl (4) gz 1
o sl
afe Uh ®a f ;IR - IR, f(x) = e et | . B191 gffag &
0 . =T
f R r= 0R smwedm 2, oy
(1} ~o<gs-2 (2) =g (3) D<qg<1 (4} gz 1

-1
Il a function f : [0, 1] — IR is defined by f(x) = ﬂ+ fan XI ¥ 20, then T s
x X

vonbinuous at x = (1f the value of f(0) is :

AT e £ 10, 1] IR, fx) = X110 T e ot & ¢ fimg
x

X

x =DM ¥ed & afy (o) F7 91 & -
(1] = § (2) 0 (3 2 )ie

(16)



58.

59.

61.

18U 14/27(Set - II)

If the ratio of the sums of 10 and 5 terms of an arithmetic serics is 4 : |, then the
ratio of its 10th and 5th terms is : '

af oF TR A @ 10 3R 5 Sl @ AT Hoagu 4 : 1 B gEa 109 s
54 981 1 FUE E >

(1) 187 (2) 19:9 (3) 9.7 {4) 19:11
[fx:1+l+—,+ ...... _y=2—3+i—i+ ...... and z:3+-§:»—1+......; then
1 4 4 47 4 TS
the vaiue ufﬂ is
£
?Iﬁq'x=1+l+i+ ...... ,y=2-3+£,—-2—+...,,.3ﬂ?z:3+j,-+i+ g ar
4 4* 4 48 4 S
X &1 am 8
z
2 3 1
1) - 2} — 3 — 47 2
(1) 3 (2) 2 (3) 5 (4)
1 (2+x+3x2:r :au+a,x+....+anx“’, then the value of a5 is:
1y 5052 {2) 5051 (3) 5050 (4} None of these
o 24 x+3x2) =ag+ax . +apx” B A ag B A 2
{1y 5052 (2) 5051 {3) 5050 (4) 9 8 &g
The value of E[———-—1+2+ """ +n] is :
1 n!
1 %e ) % (3) 3e (4) None of these
2f1+2+...+N
E[ ]TzﬁT'ﬂF’r’%
n=l T'l!
(1) Y- (2) % {(3) 3e (4) 3R ¥ = T
2

(17) . PT.O
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62,

63.

64,

65.

{a—l]—%{a-ljﬁ + %(a w1)? -
1 1

[f2>a>1,2>b>1,a=b, then the value of

N TL
{b—l}—i(b—l} 3|{b 17 -
is :
g log. b b
(1) log.b 2) —*— (3) log, a (4) log . a
log.a :
{a—l]—E(a—lj?vl(a—‘l]e’— .....
M2>a>1,2>b>1axbd % 3 & AE B
(b-1=-(b-1% + 2(b-1)" - ..
2 3
” log. b "
(1) log.b (2) —ee (3) log,a (4} log.a
log.a
[3 -4 1 0], . ,
Ifﬂ—[l I}Jhen{ﬂ IJA is ;
3 4] 1 0]
= i &
uﬁ?a[l lJﬁ [g IJA ?
a [® -8 2) F" 2] (3 ]r5 5 @ |7 78

Let N be the set of all natural numbers. If A = {6" —5n - 1:n ¢ N} and
B=125{n-1):n & N}, then;

Nmﬂwﬁmmwwﬁluﬁ.‘A:[a“-Sn—l:new}
MM B=(25(m-1):neN| 2

(1) AcB (2) Bc A {3} A=RB (4) A =5

If R is a refation on a set A having 10 different elemenls then the number of
relations on A

(1). 2% @) 2™ (3) 100 (4} 10
{18)



67.

68.

69.

14U/114/27{Set - 1)

If a0 and b= 0 are two vectors such that !5+ E|2:| ;tf +|b{? then a and

b are:
(1} paratlel (2) orthogonal
(33 making 45° to each other (4) making 30° la cach other

I A0 R b0 DR ART 2 F |a+b =laf+|bP @ a 315 b B
(1) FHr (2) erad

) T T W 45° & B FAE g (4) T A T 30U BT B 1A gU

v Tl ! A 3 Al
The value of 2a. |.'3+bH: ld+b+EJ bt c xa+bkc)|f|.v.:

Za'.{{eﬁ b:+ c’\!x[gﬂv E;+ E\.h[l;* C.jxka" I:|+ cj} H AT

i B »-!: [ T T = F rE
{1) E[a,b,c‘l {2y O (3) |a,b,r-\ {4) -l-!La,b,c :
L i e ] = .

If a, b, ¢ represent BC,CA and AB respectively of a A ABC, then

a2 a b, ¢ e uE A ABC S BC,CA 3R AB @i wsfifa ara # ¢

(1} a+b-¢ (2) b+c :a
[3) C‘l-+ ar _ 'I:; [4} atx _bl o bkx c}- 5 f}x Jt

If 240 bea vector then the value of | axi® +]ax [’ +laxk ] is
=+ 1 =P —+ .1 1 rz
(1) |a] (2) 2|a| (3) 3[a] (4) Elﬂl
a2 e wr wRE A A [axi|t+]ax]]t +|axk]? T A 2
R
(1) |&f @ 2af’ 3 31ar @ Slal’

(19) | P.T.O.
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70.

71.

il

73.

74,

75.

[f | ;[=|E“[, then | ;+b'|1 +la-b|? is;

af |al=|b| & @ [a-B +|a-bP &

(1} 1 2 2 (3) 3 (4) 4

if tan x + cot x = 2, then the value of tan'™ x + cot '™ x i -

TG tanx +cot x =22 @ tan"™ x + cot™ x Tt AT B -

(1) 2% (2 27 (3 2 {4) 27

If sinx +sin’ x — 1, then the value of 1+cos? x +cos? x is:

T2 sinx+sin?x =18 a1 1+cosix+cos x & 79 2

(1) 4 (2) 0 (3) 1 (4) 2
HecosA+cosB = «.@;1 and sinA +sinB = EELI, then the value of sin (A + B is
Te cosA +cosB = ‘E;l M sinA +s5inB= E;l B W sin (A + B)®r a7 2
(L o (2) 3 {3y 2 {4y 1

I£A+ B+ C=mn, then the valueof tan 10 A + tan 10 B + tan 10 C 15 -

e A+B+C=n2 MWtan 10 A +tan 106 + tan 10C 51 99 & .

f1) -1 {2} 1

{3y 0 ) tan 10 Atan 10 B an 10 ¢
IfinaAABC, (a+b+c){a+b —¢)= 3ab, then ;

(1) A = a0° {(2) B=g0° (3) C=ear (4] None of these
o e A ABCH (@a+b+c){a+b-c)=3ab® & -

(1} A=n0° (2) B =600 (3) C=60° (4) 394 91 N B

(20)



76.

78.

79,

14UN14/27(Set - II)

The distance between the curves having combined cquabion

1
4x2+4x}’-}?2+13x+;y+}§=ﬂ is :

{1) ? (2) % {3) % {4) None of lhese
2 T B Iy @ g B wge wiE axt +axy oyt 13x+l§-}1+§:=ﬂ
2

(1) Zf—ﬁ (2) 1’? (3) % (4) 34 | B A8

If the normal to the circle 3x? + 3y —4x -6y =0 at the point (0, 0} makes an
angle B with x-axis then the value of 9 is

(1) tan™' = (2) tan”!

| a2

(3) tan'l[—] {4) None of these

2% T 3% +3y7 - 4x -6y =0 & Rg (0, 0) W FNETW xHeT | 0 P FAA 2
di 0 AF #

(1) tan"% () tan"%
(3} tan'![%] (4) 39 @ B A

The line y + x = 3 is normal to the parabola y? = 4x at the point :
¥ oy +x =3 R y* = 4x & Prefafeg g @ afie €
(1 6. -2) @) (-1.4) (3) (1.2) (4) (-2,3)

If the line x + 3y = 4 touches the parabola y? -y +x =0 then the coordinates of
the point of contact is ;
ofg ¥ x +3y=4qﬁmy1—y+x=ﬂﬂm$ﬁ‘3?ﬁwﬂfﬁ:§$ﬁém
A
1 11 (2) -2.2) (3) (-5.3) (4) (10,-2)

(21) L P.T.C.
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8O,

a1,

B2.

B3.

i 2

If any tangent to the curve ﬁw% =1 intercepts equal lenglh ! on r-axis and

y-axis, then the value of / is :

7 (2) 5 (3) 4 4) 2
=z @ %+%:1 W PR WY O - ol e W o owwd @
gl
IHAEIE FHEd! 8 & (w1 A B
i 2 {2} 5 (3 4 (4] 2
K'J },2

If the tine y = 3(x + %) touches the hyperbola s 1, then the positive

value of 3 s

(i) 2 {2) 1 (3) 3 (4 0
af2 Wy = Yx o+ 5) snmasm X -1‘; =1 @ w79 ®ft & A1 5w wArars Ae
3
{n 2 {(2) 1 (3) 3 {4} 0
If p+iq= [544'_13; . then the value of p* +q° is

24 25 27
1 — e i ' ? (3 LT
(1) - (2) iz {3 5 {4) Nore of those
iz p+iq={{24+i_}}_ 2@ p? Hf w1 OHA E

4 -~

23 2
i = @ 2 ay 2 (4) 0T B A

17 7 17

If w # 1 be any complex root of (1)'/*, then the value of 1+w+ w2 t w® + w ' is -

{1; -1 {(2) 1 (3) O {4) None of these

T w e L)Y o PR A o R W Jewew ww? pwed o e

(1 -1 (2) 1 (31 0 (4) 90 F &F A
(22)



84,

a5,

86.

14U/114/27(Set - i)
Ifsin + sin P + siny = cos a + cos  + cos y = 0, where a, B, y are real numbers,
then the value of cos® o +cos’ +cos?y is:

O sinc +sin B +siny=cosa+cos P +cosy=0%8 T a B, yawals dwng
£ o cosPa+cosiP+costy FOAE &

1 3
17 -1 201 3 = 4) —
(1) (2) (3 5 (4) =
: : 0
Thevalueof[“bf““‘*f"“sq’] is
l+sing—icosd
(1) cos20¢+isin20¢ (2) —cos20d+isin20¢
(3) cos20¢-1s5in20¢ (4) None of these
1+5i . 0
+5ing +icosd &7 g & -
l+sing—~icosd
1) cos 206 +15in 20 ¢ (2) -cos204+isin204¢

(3) cos200-isin20¢ | (4) T & TIF T

2 s
The solution of the differential equation y j—i =x e’ , subject to the condition,

y=0Datx=1,is:
1) (3-x)e?" +2=0 @ -xt)e’’ v1=0
@ [-2)e” -1=0 @ (x*-2)er «1=0

AT TTHBIVT yj—y=x£‘:"2,}'=ﬂm x =1, yarAw, 89 8
X

1) (3-x2)er" +2=0 @2 -x?)er +1=0

@ *-2)e —1=0 @ (x2-2)er «1=0

(23) | P.T.0.
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“logll + x?
B7. The value of f@dx is ;
" X

L0}

J'dezmmﬂ%:

=

n R
n .
(1) Elngr 2 (2) mlog, 2
(3) n'log,2 (4) mlog,.2
88. The sclution of the equation g@ +y =0, giveny=2forx=0,v=-2for x -
B )
151
(1} y =1J?_.sin(x+g] (2) vy =—2\Ecos[x¢g)
(3) y= Zwﬁms[x + E] (4) None of these

M2l

P dz
ﬁaﬂwE-Lj+y:ﬂ|%‘ﬂ?§y:2,x=ﬂ?ﬁﬁ‘ﬂ}'=—lx=g B oM, HEd
X

h

{1) y:zﬁsin[x+%} (2) }f——-Eﬁma[H%J

(3) yzlﬁcos{x+§) (4) =8 3 B =

.

89.  The function £{0) =sin’ 0cos? 8 Vi & l 0, %} has a maximum value when { is -

T f{ﬂ}-_-smﬁims?ﬂvee[u, -ﬂ U W AT vt & ora o

(1) 0° (2} 30° (3} 45° (4) 60°

(24)



90.

91.

92.

93.
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If four dice are thrown together, then the probability that the sum of numbers
appearing on them is 13, is

Z 11 35 :
1 S Ty — ity qy @ u: -
{1} i (2) T (3} 4 {41 None of these

afr ane O TE W™ B8 W # @ eA w yeEhia weral @ @ (3 g a
oTfreeT 2

11 33 &
(1) T (2) Se (3) o (4) §99 @ @ T

(e 3) (10 5)(45) (105
The valueof |1+ || 1+=|i1+=1]....... 1+— {is:
1 2 3 999

[1+l\1[1+l](1+l] ....... [Hi):ﬂma-
1) 2 3 999
(1) 100 {2} 1000 (3) 10000 (4) 999

If f{n)= 2{?” }+ 3(5“ )— 5.7 n & N, then f(n) is always divisible by :

(1) 24 (2) 36 (3) 48 (4) 72
2R fn)=2[7" )+ 3(57)-5, ¥ n e N, & @1 f(n) g FrefaRam @ faere @
(1) 24 2) 36 (3) 48 4y 72

Iff@)= > sinm0,V0 e (D,%},Vn‘a 1, then f(0) is :
N

m=0
sinz[-?.] sin{n + I}%Sin[ ”29]
s NIELE 2 s
{1) . B] (2) sin(g]
Sln['é' i
: 0 . [ nt
Sinz{n +]]E‘; sin(n +-'[:|.2_5;,|nl-. 3 ]

(3) — (4) 5
“"[a] ' "—’{2]

(25) P.TO.
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afe ({e) = isinmi},'ﬂ’ﬁe {ﬂ,%},‘v’nélﬁ, ar f(0y &

m=0

sinz(ﬂj sin(n + Ijﬁsin[ﬂq}
1 2 2) 2 2
(1) —'F]— Y
sin| -- 5|n| —
2 .
Finz{n+1}.§ 5in{n+1}95in[ m—j)
(3 ————= (4) S
(3] {3)
sinf — oos -
2 2
94 (1+1)" g tive i :
« If fin) = ——5 .7V Nn21i=4-1, then the smallest positive integral value of »

for which fin) is purely real, is :

(1) 1 2) 2 (3) 3 {4) None of these
oy f(ny= L3 Vnzlis=Jy-1 & @ n & w99 91 ger qoifes |7,

{1__”:1.-2 ’
fores forg fin) g avatfies & 2

(1) 1 (2) 2 (3) 3 (4) 379 & = 7

93, The solution of the inequation %(gx + 4} >

1 .
—[(x~8) i5;
! 3{ )

(1) 120 «x=125 (2) —wa<x<120 (3) 125<x2250 (4) 250 cx « =

AR TRTOT —;-(g“qja%{_x—é)aﬂaﬁ%:

(1} 120«x<125  (2) —eccx <120 (3} 125<x<250 (4) 250 « x < o

96. The value of {100) 15 :

(50)!
(100)!
- T s
Goy o B
(1) (1.35...99),49 (2) (1.35...99),51
{3} (1.35...99),50 (4) (1.3.5....99), 500

(26)



97.

98.

99,

100.

14U/114/27(Set = If)

ijﬂJ—l t=r<18, then the val fris:
T g5 e TR en the value of ri1s:

r+1

If

el L T
e —l="" 0<r<iBE Arr @A &

Wp "a52
(1) 4 (2} 5 (3) 6 (4) 7
22 wdls ao +(2+Mm-Dd)=2+2r+2r° + ... +2r" T ¥ n e N, then
the values of d and r are:
(1) d=0,r=2 {2) d=r=1
() d=1,r=0 4y d=0,r=1

NE2+24d)+ ..., + 2+ DA =2+ +2r2 +o +2r"  ¥neNED
ddR @& aH E

(1) d=0,r=2 () d=r=1

{3 d=1,r=0 {4}(1:11[‘:1

A coin is tossed three times. The probability of getting head and tail alternately
i§ : '

Q'chﬁﬁmﬁﬁmq‘ﬁﬂmﬁlmﬁ?ﬁrﬁ?{head):-f‘?{i}{tml}qﬁcﬁl
e &

b ]
i

(1) 3

1 1 1
= 9y oE 3 — 4
5 {}3 {}4 (4)

I} Hari and Mohan each toss three coins then the probability that bolh get the
same number of heads is :

Hﬁ?ﬁaﬁ?ﬁﬁm,#ﬂﬁﬁaﬁaﬁmi?ﬁaﬁaﬁﬁﬁraﬁmmmm
F 1 Wi 8

7 1 3 4 2
(1) % (2) 16 (3) 16 (4) 6

(27) 1.0
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101.

102.

103.

104.

SECTION -1
G -l
(PHYSICS)
(o fasm)

In the formula X = 4Y? Z, X and Z have dimensions of capacitance and rnagnetic
induction respectively. What are the dimensions of Y ?

X =4Y? Z A X mn Z &1 R ey qw gl ko w1 & @ v @1 B o
T 7

(1) M2 172 T Q] @) [M* LT Q]

(3} [MEIE T T—l QJ.-"Z] [4) [M Lf”r)’ﬂ -I-EI-."I Q}

The time period of a small drop of liquid {due to surface tension) depends on
density p, radius r and surface tension s. The relation is :

%2 B UE B T o1 Ed-F (R T $ @Ron) vm p, frewn r dR 9w
a5 W ffR a=ar R 39 a2
k|

1/2 1£2
{1 Tm[ﬁ] 2) Te(prs) (3) Tnc[ij] (4) Tm[.f_]
5 pr ps )

If A=5i+7]~k and B=2{+ 2)-ck are perpendicular vectors, the value of ¢
15 :

A% A=51+7)-k @ B=2i+2j-ck 7aaq doex &L, @ c w1 A1 2 -
(1) 24 (2) —-24 (3) 42 (4) - 42

Find the tension T, in the system as shown :

fra A wef¥a Prang & ama T, Prefen

T

ﬂ/ 2kg
T;

% 1kg

(1) 0.5gN {2) 1.0gN (3) 1.5gN (4) 20gN
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105. Ifx, F and u denotes the displacement, force acting on and the potential energy
of a particle.

The relation as per the figure :

u
o > x
du du dF
= VRt ke 4 s
(1) u=F+x (2) F s (3} F T {4) u =

afe fremm, EE 7w a1 THEE FA1 x, F o u gR1 Prefla e @
¢ Al f@E & aTER B

&
u
0 > X
du du dF
- e R R i il = aam
(1) u=F+x (2) F = {3) F 5 {4) u T

106. A force-time graph for the motion of a budy is shown in figure. Change in
linear momentum between 0 & 8 second :

A F
MNewton

0

(1) 8N-s (2) 6N-s (3) 4 N-5 (4) ON-s
| (29) P T.0.
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107.

104.

109.

fesdam-vmrms s toibBe i 0 @ 8 I oo W w9
¥ gf¥gds 2

~ v
(1} B™EA-(FYS  (2) 6 YEH-UTvS  (3) 4 FEA-TITS (4] O 7L vy

What is the power output of a U™ reactor, if il take 30 days to use up 2 kg
of fuel and cach fission gives 185 MeV of usable energy (Avogadros
Number = & x 10 /mole) ?

U™ Rugex (womm wg)) @ emen feeeht & afe 2 freham dem 30 fm 8 wgae Ao
2 3R g fivgueT @ 185 MeV 9udli® gl wra 2t & (TaTEe O = 6 o« 10
gfe AraA) ? |

(1) 58.4 MW {d) 65.4 MW {3) B5.4 MW (4] 100.0 MW

A drop of water of mass 18 x 10 ® kg falls away from the bottom of a charged
conducling sphere of radius 20 ¢m, carrying with it a charge of 10 Coulomb
and leaving on the sphere a uniformly distributed charge of 2.5 x 107 Coulomb.
What is the speed of the drop after it has fallen 30 em ?

{1} 1.65 m/sec {2) 3.5 m/sec (3 6.65 m/sec {4y 965 m/see

18 « 107 frm gamra & ot A e 47 amfm aee e (S 20 &l @
w@eE W Rt 2 107 w9 arde w4 & ot & aen vawrma andfi aren
Met WX 25 x 107 @AM sred B ol 21 30 T ARD & ar o @ i S
wfy @ gnft 2

1) 1.65% /Fo (2) 3.65% /To (3) 6.65 %/ Ho (4) 9.63 &1 /Ao

A man weighting 60 kg lifts a body of 20 kg to the top of a building 10 m high
n 3 minutes. His efficiency is :

mnﬁﬁmmmﬂqzﬁmﬁmmﬁmﬁwaﬂmﬁﬁwaﬁwwzﬁﬂe
B d AT | I eme 2

(1) 25% (2) 35% (3) 15% (4} 5%
(30)



110,

1.

112,

113.

14U/114/27(Set - II)

A moving particle of mass 'm’ makes a head on collision with a particle of mass

'2Zm’ which iy initially at rest. Show that the colllding particle losses ............ CTICTEY
after collision,

'm" ST w1 fEEE five Om Wzﬁm%ﬁﬂmm%a‘rmmﬁﬁm
2 Bz &5 owwro R T TEIH P Wi @ 2AT 2

(1) (8/5) (2) (8/6) (3) (8/9) (4} (9/8)

If the linear density of a rod of length L varies as 4 = A + Bx, computle its centre
of mass.

L &1 & (& 8 BT WA U7 & = A + Bx ® FER oo 2 o) 3HP mamm
T F5 B

3L{3A +3BL) @) L{3A + 3BL) (3) 2L{3A + 3BL) (4) L(3A + 3B1)

1
£ (2A +BL) 3(2A + BL)? (2A + BL) 324 + BL)

A particle executing SHM along x-axis, the force is given by :
U FY x-3ET B AT WA wEd M Fwen R 9w forg ww fran &

(1) - AKx (2) AcosKx (3) Aexp(—Kx) (4} AKx

A spherical shell 1s cut into two pieces along a chord as shown in figure. For
points P & Q : the intensity of fields are I, & I, then :

TF MR Ve @ wrar @ Fed o @rel § wrel T @ (e #), g P g O
& fom & &1 79 [, T i @) A

Q

£

(1) Ip>1g @ lp<ly @) lh=Ilg=0 (4) Ly=1,#0
(31) P.T.O.
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114.

115.

116.

117.

An earth satellite of mass 'm' revolves in a circular orbit at a height 'h’ from the
surface of the carth. R is the radius of the earth & 'g' is acceleration due to
gravity at the surface of the earth. The velocity of the salellite is given by :

‘m' Tt & gedt @1 guug gedl B Wag € h' FaTd W geia @efl A TquR e
21 Ryt B Brom qun g gt gm I (o) o &)1 99uE @ R

(1) gR¥{(R+h) (2 gR (3) gR/R+P) (&) YR /(R +h)

The time period of a second pendulum inside a satellite will be

{1} Zero {2} 1scc {3) 2sec {4 Inimnile
IR § A=X YRS e T WEd e B
(1) H (2) T TFHTe (3) © FeTs (4) T

A balloon filled with hydrogen has a volume of 1 m? & its mass is 1 kg. What
would be the volume of the block of a very light material which it can just lift ?

1 3 1 3 1 3 1 3
A, Y i 4 R
D ™ @ 30m G o™ ® ™

w1 A smae ten 1 fRTW TEW A RRRIOM A &) U E09 TaR & dUaA
T B A S ET SO A W & 7

e R B E 1
(1) Em'ﬂ:‘ (2) Smﬁ‘r (3) mﬁ‘l@ {4) smam

A cube of wood supporting 200 grm mass just floats in water. When the mass 15
removed, the cube rises by 2 cm. What is the size of the cube ?
(1) 5em (2) 10cm {3) 15cm (4) 20 cm

UE AEE F ed (THeR) W 200 M. FemE R U F wWag W v 2 e
gerr w1 o & T o ot F 2 Bt T 2w war B ed @ wgat @ 27

(1) 5a% (2) 109§ (3) 153 (4) 20 &
(32)
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118.  The given figure represents vertical sections of faur wings moving horizontally

119.

120.

121.

in air. In which case 15 the {orce upwards ?

mm (2) W ® (4) @

2T yaen A IR uw! o Fahr oRem 1 R R mw & R 9y ¢ oae oW
& TWE wndar & 7

O/ e “Zy o @

The polential energy u,,, of a particle executing S.H.M. 1s gaven by

(1) i =2 (x-a)’ 2) ui) =k, x+ Ky %2 + ky «°

(3) uix)= A exp{-bx) (4) u(x) = constant
R rad M = g oF w0 B Fefw et o, &

{1 u{x):%[x—a}z (2) u(x) =k, x+ky %" + kyx*
(3) uix) = A exp {- bx) (4) uix) = Faas

Two equal drops of water are falling through air with a steady veloaty v, IF the
drops coalesced, what will be the new veloaty ?

T AR o @ g2 U e v oy W oarg # e ol &) afy T e g s A B
wrg, o 7 T @ A wfy @ Erh 2

1) 37 2) 37 v (3) @7y (4) (2 v

A progressive wave of frequency 500 Hz is travelling with a velocity of
360 m/sec. How far apart are two points 60° out of phase ?

(1) 0.12m (2) 022 m (3) 0.33m (4) 043m

500 g A W a9T 360 Ho Qo B AT A wardl 2| 60° F IE Fel T &7
fargall & da A g oot 2 7

(1) 0.12 %o (2) 0.22 Ao (3) 0.33f0 (4} 0.43 o
(33) PT.O.
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122,

123.

124,

125.

126.

The power of sound from the speaker of a radio is 20 mW. By turning Lhe knob
of volume control the power of sound is increased to 400 mW. What is the
power increase in dB from it ?

vw e B wew # ofm 20 fichare &) @ ofem 3 diem o 9@ &
ey 400 Belae frn S 21 s9@) &e @ dB A g wfew gfg & ?

(1) 3dB (2) 13dB {3) 23dB (4) 33dB

Which of the following represents a standing wave 7
Frafafem # 9w a3 a1 e ea e ?
1) y = A sin {wl - kx) (2} y=Asinkx.sin {wt- )

{3} ¥y = A E-kx sin {wl — kx + a) (4) y = {ax + b} sin {mt - kx}

The distance between two consecutive nodes in a Kundlt's tube 15

FIS B Aol A F TR AR B A" ot gF el

{1y /4 (2) A/ 2 (3) & (4) 3%/4

A source of frequency 150 Hz is moving in the direction of a person with a

velocity equal to one tenth the velocity of sound, the note heard by Lhe observer
will have a frequency :

TE W 150 ged @ aght | ue @fam & fawn £ fawdd ofy wfy @ nfy A
{(1/10)a1 w17 & avma} @ R 2y Yo @ gra g T aghy et

{1) 10011z (2) 225Hz (3) 80 Hz (4) 900 {1z

The temperature coefficient of resistane of a wire is 12.5 x 107/C°. At 300 K the
resistance of the wire is 1 ohrm. At what ternperature in K will the resistance of
same wire will be 2 ohm ?

U OR & W9 g OTE 125 « 107/C° #1300 K W) aR A1 wiads 1 s &
&4 w9 9 99 IR @1 ufae 2 o g ?

(1} 527 K (2) 727K {3} 1127 K (4) 15327 K

(34)



127.

128.

129,

130.

14U118/27(Set — 1)

A body which has a surface area 5.00 cm® and at a temperature of 1000 K
radiates 300 Joule of energy each minutes. What is the emissivity (o = 5.67 =
10w,/ m K2

s fives faded ewda 5.00 2 @ 1000 K 2 2l 300 s ot uf Mg
SIS P 2| JoAd w4 B (o = 5.67 x 1077 W/mP K ?

(1) 0.3 (2) 0.6 {3) 0.9 (4) .18

Twuo plates each of area A, thickness L, & L, and thermal conductivities K, & K,
respectively are joined to them to form a single plate of thickness (L, + L.). If
the termperatures of the free surface are T, & T,, what is the equivaleni thermal
conductivity ?

2 <l fAH w1 f9%d A 8, JiEE L, ou1 L, AR FE e K, 39 K,
® WTEEH T B @i A (L, + L,) & &9 | 8 | g W gy & Jr9Ee
T, ol T, &1 & e ST =rereper a7 @0ft 2

(L; «Ly) Li+L13 L, L, vy Lo
1y il ) AR g -

1Ly Lo {h h] ilﬂ_,, Lg_} Iﬁll' , L

Ky K, K K, LK K LK Ky

Which of the [ollowing curves represents spectral distribution of crergy of
black body radiation ?

et ot ¥ | T 9% o Fem RAfee oo o1 Waen Feiig s

L

27
E E : E
{1} A (2) U {3) (4)
A 3 —_— A

A short linear object of length 'b’ lies along the axis of a concave mirror of fucal
length ‘f at a distance ‘u’ from the pole. What is the size of the image 2

TEF BT Wi gwg b owd @ f Biee d" F sEaae g7 F A W O
o8 W van ¥ wfafs 1 owEs an e ?
]2

) n[ﬁ)z ) b[i;—“f 3) bbfj]z @ f

(35) P.T.C.

u-1I
i
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131

132,

A ray passing through the prism of refractive edge A. Which case
corresponding to the minimum deviation ?

A
B AY,

/2

o7
s A

ﬁ%%ﬁmmAﬁﬂmﬁ%lﬁ?—mmWﬁﬁmﬁﬁﬁ
ZItm & 7

The minimum light intensity that can be perceived by the eye is about 107"
watt/m®. The number of photons of wavelength 5.6 x 107 m that must enter the
pupile of area 107 m?/sec for vision, is approximately equal to (h = 6.6 x 107¥
Joule-sec)

{1} 6 x 10’ photons (2) 5 x 10° photons
{3) 4 x 10° photons (4} 3 x 10 photons

107 are /A2, oifw g1 seaaw wamw doan meew e o wwear # 5.6 « 107 R
@ w9 wieH # T e B W e @ g @ dwwa 107 AR
H 9N B A B (h=6.6x 107 5o °

{1) 6x 1Y ®rEH (2) 5x 10" BT

(3) 4= 10° FTH (4) 3 x 10* e
(36)



133.

134,
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Which of the following colour combination is known as primary colour ?

(1)

(2)
DR SRS

The eye can detect 5 x 10* photons per m? per sec of green light (A = 5000A)
while the ear can detect 107" w/m’. As a power detector which is more
sensitive & by what factor 7 (h = 6.6 x 107 |-8; C = 3 x 10* m/sec)

(1) Eye, 3 times {2} Eye,5times
(3) Ear, 3 tirnes {(4) Ear, 5 times

A = S5000A wwmn & f3T affw 5 x 10° B afr A ufy dAFve +1 ga om ad 2
Aafd 9 1072 w/m® Tar @m oy B vl gmiew § o afe el § e
feet A1 7 (h = 6.6 x 107X q@-AHve; C = 3 x 10° A1 /)

(1) o=, 37 (2) 3ff@, 5
(3) &4, 3 (4) =, 57
(37) F.T.O.
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135.

136,

137.

The Young's double slit experiment is performed with blue and with green
light of wavelength 43604 & 3460A respectively. If X is the distance of 4"
maximum from the central one, then :

(1) X {blue) < X {green) (2) X (blue) » X {yreen)

X{blue) 5 5460
X(green) 4360

{3) X (blue) = X {green) {4}
4360A TUT 5460A TETSED T HY. WU O B WaTH B gn o B-froe amm
fFm o var &) o Y afFEm Y gH s w X B, @

(1) X (&1 < X (590) (2} X (7 = X (8%7)

X(Frem) _ 5460
X(E¥) 4360

(3) X (o) = X (&) (4)

¢

If electric field is given by E = L@L the potential difference between paints
Nt

x= 1 f&x=201s:

(1) I 2) 2 (3) 5 (4) 10

i

of2 2ga @ E=[ 010 R @, x2 10 9 x 2209 & 1 R e
X

(1) 1 @) 2 3) 5 (4) 17

In which of the following states is the potential energy of an eleciric dipole is
maxirnum ?
|
il Hy |

—-q
TR O e & Tl B
I:




138.

139.
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Seven capacitors each of capacitance 2pF are to be connected in a configuration

to obtain an effective capacitance of (10/11) uF. Which of the combination
achieve desired result ?

— |

| H o {E}O—CI HH o
|

HHH o (419—<>—{H>—f!—|i—|r—o

2uF 3 W17 WIRA B SArgd W 'R (10/11) pF &3 @ fam oo e @)
T B | - fara @ weva 9o Sl yrd e i Wedar 2 7

: o ]
Ho o D—C?HH%—D
b — |
|
(3}O—E 9—1HHH!—0 @) D—<>—1HHHHI—O

A 10uF capacitor is charged by a baitery of emf 100 V. The erergy drawn frum
the battery and the energy stored in the capacitor, are respectively :

(1) &

W

i

(3) O

gl
W

(1)

(1) 0.10] and 0.05 m] (2) 0.10]and 0.05]
{(3) 1.0m)and 0.5mj (4) 0.05]and 005 m]

Us 100 V fage aEs w2 areh $o8 g9 UF 10pF & Sl amafie fhur o 2
e g1 Frerel ¥ St Tur wuie W wRfda wwt e g

(1) 0.10 = 7w 0.05 &=l o (2) 0.10 S« w1 0.05 A

(3) 1.0l S e 0.5 el @ (4) 0.05 = @en 0.05 frelt o
(39) P.T.O.
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[n the given network of resistances in figure, the effective resistance between

140.
the points A & Bis:
R
‘é_mwum_h : OB
- 5 B8

(1) 8R 2y 5R 3 IR ) IR

R 1 R & witet @1 927e & fagail A B & & o1 wrdt widter g

{1) &R (2) 3R (3) ER (4) b Iz

3 3
141. The arm PQ can revolve with uniform speed continuously about I round the

circular uniform potentiometer track X-Y-Z. The voltage between RS wiil vary

with respect to time :
CR

05

(1} Sinusendally (2} Linearly

{3) Rectangularly {4) Saw looth
(40)
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143.
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THEHH JAFER F X-Y-Z W g P @ A0 s PQ THEAH T 8 R
OF T £ RS & dra o g wim @ w ofiafiie & e

OR
=
o5
(1) T ¥[AR (5799 F HTAN) (2) R
{3) TGHA B ITER (4) |1 T B AR

Voltmeters V, and V, are connected in series across a D.C. line. V| reads 8( voll
and has a per voltage resistanc of 200 Q. V, has a total resistance of 32 k{2 . The
line voltage is :

(1) 120 volt (2) 160 volt (3) 220 volt (4) 240 volt

formft v, @enr V, s A UF Joffle @ A ofiEm A w2 fhmand v
gdrd frg w200 Q sfori 3 80 e amyar 2V, fhaar®t @ oM e 32 e
A wfeda 2| @y e @ 5= o

{1) 120 volt (2) 160 volt (3) 220 volt {4y 240 volt

A uniform magnetic field, parallel to the plane of paper, existed in space

nitially directed from left to right. When a bar of soft iron is placed in the field

parallel to it, the lines of forces passing through it will be represented by ;
— e e

AR A
R R

A S
A PR

_—

(4)

RS . E—_—

T & T & FAFAR, U6 g &3 fafa & a@ f =1 @ ar fdfim 2) o
AEE AR B UE B TS 43 § TR @ T 8 §Ee g YR 89 B
e Prefog 31 smh

it hids
e

S
A
S At
2 FREE
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144,

145,

The magnetic field along the axis of the coil (Solenoid) is represented by

g 87 @1 uRadd Iud 38 @ e ([Hifedigs) wosan F e fiy @ fam

(5151 S AB
i
{1} ,_’ l N {2} gjg Jg_

Match list : The codes of lists have only one correct.
List-1 List - II

{P} Ampere Swimming Rule () Direction of induced current in a
conductor.

() Fleming's left hand rule (B Direction of magnetic field !ines due to
current through circular coil.

{R) Fleming's right hand rule  {y) Direction of deflecion of magnetc
needle due to current in a siraight

conductor.
{5) Right hand thumb rule {8) Durection of foree un the curreni carrying
conductor due to magnetic field.
P Q@ R S
(1) a B v B
2y a B
By &8 B «
4y & a P
T g § 3w vw @ v B @ T &, e aE FAE 2 7
o -1 N -1

{P) ufirm & &= @ fawm () @em § R v @ Ry
Q) wiffir & ol g1 &1 Fram () oo gred § wafRd o @ Fer we

T &3 B faem |

R) vz emm Fem () Yo a9 § vafed g @ Grw
T 92§ fasg @ formn

S} =@ ' 3 I & fam (8) FEAT &3 F g UNETRE ares a7 §
IO gA @ fRem

L R S

(1) o p ¥ &

{2) v o B &

3y & P a

(4) y & o i

(42)
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146, Match List : The codes of lists have only one correct,
List - I List — 11
(P) Planck's theory of quanta (o) Light energy = hu
(Q) Einstein's theory of quanta () Angular momentum of electron

in an orbit

(R) Bohr's Stationary orbit (v) Oscillator energies
(5) ~ de-Broglie Wave (8)  Electron microscope

P Q R S
o B v 8
@y « B &
By 8 a B
MHr &8 B « '
T A A B UF B vt B A gl @ 2 a3 ol &0

-1 A - 11

(P} =ik ® Ter fogTa () WeTI FnAl = hoo
Q) engv w1 wier Rrgra (B) e A gerEgh w1 iy |l
(R) TR = zerd men (y) = H sy
(5) gl g (8) FerEgrT gemaeh

P Q R S
Mo B v &
@y a« p 8
By & o p

(4} vy & i o

147. Match list : The codes of lists have only one correct

List -1 List - II
(P} Average Radius of Nuclei  (u) R=Rue ™
{Q) Packing Fraction (B) T=_llng‘_[ﬁ\'
2. R,
{R}  Activity (r} R=Rya'?
(5) Ageof Sample ® s_M-A
A
P Q R 5§
(o B 8 7
2)F o« 1 &
3y & a B
Wa g v b

(43) - PTO



140/114/27(Set — 1)

T T A dad ge & g B A I R Ao 9w - R 7

-1
(M s & g Bean

(Q) tfEr daas

(R) o
(5) & #1 Wy

{1)
(2)
(3) a P
4w B v B

= 2

DR = O
o

Crn =2 0

gET 11

(@) R=R,e ™

O 1. e (%)

(¥} R=R,A'"

6 _M-A

148. Match list : The codes of lists have only one correct -

List -1

(P} Total potential energy

{3} Law of mass action

(R} Conductivity in

sermniconducior

{5) Current in P-N dinode

r Qg R 5
s B oa oy
2) 8 o« p oy
(3 a By )
P o« & v

List ~ II
(73] n:e(nupl_,+np|.xpj
() n?=n.n,

(EVW |

5 - Fen — -1

(8) A B

(44)
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T A A BUS 0 A v Fe A gD 2 gart v Feed @ 0

T4 -1
(P) F= Ruftsn aat

Q) 98 v = Fras
(R) spomds o grovem

(3) P-N ez # gm

P Q R 5§
()& p w v
2y 6 a By
3} e B v &
@B a & vy

qr -1l

Elr‘lep,“ + an.P J

g
G
il

(v} C=C; {EXP[%} _ I}

Match list : The codes of lists have only one carrect

List -1

{I"y AND

)y XOR
() NAND

{5y OR
P Q R S
(o B3y
2} B &8 o ¥
Ha p y &
Hs v a B

(a)

(3

{v)

(8)

(45}

List - II

A0——]

Fo— [
{ o .
Aa——i
=D
C om———

A

B D
C

A
BO—\D_{’D
Co———r

P.T.C.
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= W Bew (@ @ @ e A gh B amd 9w #a e Y

T -1 1

Ao—
Py AND () B G—'—D}—QD
Co—
A o———
Q) XOR (" E-Q___D_QD

A
R) NAND () ]5®_QD
Co——
A
C
P Q R S
(e § o 7
2) f 6 o« ¥
(3) u B v o

4) s v « P

150. The atomic number of copper can be expressed in the binary code. Which one is
correct code for it ¥

(1) 11111 (2) 11100

(3) 11101 (4) 11001

&1 uzE HEm aEAa s ¥ frm @ gwe & sow R o@et es e
gr ¢

(1} 11111 (2) 11100

{3y 1110 () 11001

(46)
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