S

81.

82.

83.

(PHYSICS)

Given, Force F = ——————. What arethedimensionsof a,b ?
density+b

a
200 F=——— od 43, a,b o &%) e e ?
density+b

1) [MLZT—Z]’[ML—]JS] 2) [M 2L4T—2]’[M]JSL—1]
3) [M 2L-2T-2]’[M 1/3L-1] 4) [M 2L-2T-2]’[ML-3]

& 4p? | _
A student performsan experiment for determination of 99 Tz | = 1m5 and hecommits

anerror of DI . For T hetakesthetime of n oscillationswith the stop watch of least count

DT andhecommitsahumanerror of 0.1s. For which of thefollowing data, the measurement
of gwill bemost accurate ?

®4p’ . 0
25 D70 98—?’| —1m;, | =1m e S somr 50805 B EHFTm. $0d0

D &° &8%0 o5 8O
1) DL=05,DT =0.,n=20 2) DL=05,DT =0.1,n=50
3) DL=0.5,DT =0.0,n=20 4) DL =0.1,DT =0.05,n=50

Displacement (x) of aparticleisrelatedtotime(t) as x = at + bt - ct® wherea bandcare
congtantsof themotion. Thevelocity of the particlewhenitsaccderationiszeroisgiven by

25 500 BnE), Tosm, TIEWOISH SowoodS VWS x=at+bt*- o o
aa‘;)éo. 35, &, b, C 9535359 Ses0 (K55:50) SBoo¥), ?c%ovosl’@o. B2 5830 BT, eﬁosée'ao ‘0’
29005 §830 KO ...
b? b? b? b?
1) a+— 2) a+— 3) a+— 4) a+—
) C ) 2c ) 3c ) 4c
A cartismoving horizontally along astraight linewith constant speed 30ms™. A projectile
isto befired fromthemoving cart in such away that it will returnto the cart after the cart
wasmoved 80 m. At what speed (relativeto the cart) must be projectile befired ? (Take

g=10ms>)

2.8 2208 30m/s (06 S&8° £z dSroBsonr 2.8 DBV I028 @oﬁm%oiﬁozﬁaé&& §(5>ooz§35°)

208& $00& &l @éwzb oaéb;s@cs; ©d 8O 208 80 . IS0 SHOS SONS &8 wO&Y
Z808. SRt @éa?i‘)}) DY (220&8° FDFor) 3& does ?

40

1) 10ms* 2) 10/8ms™* 3) 5 ms 4) 20 ms™

7,
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85.

86.

87.

88.

89.

90.

A small block slideswithout friction down aninclined planestarting fromrest. Lets bethe

S, .
S

distancetravelledfromtimet=n—-1tot=n. Then is
n+1

88 B 2.8 Fendoop &8 B§b&33& QoS (K)r‘{)@) ?gfé 3508 CHRO0. @8 (PATEIONS

S,
5380 Sne)oaoé‘g soot=N—1 08 t=n wond T =

S
L 2n-1 5 2n+1 3 2n-1 4 2n
) 2n ) 2n-1 ) 2n+1 ) 2n+1

A massof M kgissuspended by aweightlessstring. Thehorizonta forcethat isrequiredto
displaceit until the string makesan angle of 45° with theinitial verticledirectionis

EESS ordd M Kg (855078 Ko 8305 Feradd

M
D Mg(WZ+D) ) Mgy2 37 4) Mg(¥2- 1)

A uniform disc of massM and radius R ismounted on afixed horizontal axis. A block of
mass 'm' hangs from amassless string that iswrapped around the rim of thedisc. The
magnitude of theaccd eration of thefalling block (m) is

M @555@«%’, Rm?sirgo Ko D588 oo &) &8 Kﬁaoéa Sz DSrodE 95708 HRoTE00.
2Mg 2mg 3 (M +2m)g 4 (2M +m)g
M +2m M +2m ) 2M ) 2M

A body isreleased from apoint distance'r' from the centre of earth. If Ristheradiusof the
earthandr > R, then the vel ocity of thebody at thetimeof striking the earth will be

& oS 08 T ErES0S” Ko Do $Hod ¥ S wrsISDS. B Fgrgso R
308a50 > R 090208 80P SUSen)d €3 S5 K

1) JoR 2) 2R SN g V2R

A uniform metal rod of 2 mm? cross-section isheated from 0° C to 20° C. The coefficient
of thelinear expansion of therodis12x 10°/°C. ItsYoung'smodulusof easticity is10™
Nm. Theenergy stored per unit volumeof therodis

2 MMP 555365 Parego Ko 568 5§ 2.5 0°C e sod 20° Cares 33w,
B3 5§ So%y, Bug T8 oo 12x 10°/°%C 55 5§ Sy, ook Koeso
10M NM™2 e e 566° Dsrox w.5. 8° ess00s 9§

1) 1440 Jm 2) 15750 Jm S 3) 1500 Jm 3 4) 2880 Jm®

A spherical solidball of volumeV ismade of amateria of density r, . Itisfalingthrougha

1) 2)

liquidof density r ,(r , <r,) . [Assumethat theliquid appliesaviscousforceontheball thet

isproportional tothesquareof itsspeedv, i.e., F=—kv? (k > 0). Theterminal speed of the
bdlis
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91.

92.

93.

94.

95.

V 0.9, Ko a8 508 84y 208 I, Fo|Ss8S® Sosrsdb3deh. 2 ogs Ko (r, <r,)
(850 &5 A°%0 50w 3085 D08, & (50 Bk, XS 200 VDS & 20d Kok
53) &5 3o V' § 55708 e’ sroHdrses’ exb. ey weo F=—kv® (k> 0)
003 &5 208 AR I& .overeeee.

1) Mk_rz) 2) \% 3) f% 4) ng(l’ L' |'2)

Thework doneisblowing abubble of volumeV isW, then thework donein blowing ga
soap bubbleof volume2V is

V 505, Ko 2.8 228K &85edd 23823 9D W e9ond 2V 90.5. D23)) 0GRS &eserdd
BADIODS B e

HW 2) 2w 3 2 W 4) 2P W
Thereissome changeinlength when a33000 N tensileforceisapplied on asteel rod of
areaof cross-section 10~° m?. The change of temperature required to produce the same
elongation, if the steel rod isheated, is(Themodulusof easticity is3x 10 Nm? and the
coefficient of linear expansion of steel is1.1x 10°°C™*

107° M op8°s 3rog Ko af &% Seop 33000 N 8555 werd) &n&@rAod o
PEPE° ST B, wond 08 §Y 56 IGBJSYE 56 @0l W) Torreods
& 56 Bo¥), GRPHSS" oS Sr8H) @SHB0 &0e0od

1) 20°C 2)15°C 3)10°C 4)0°C

Two dabsA and B of equal surface area are placed one over the other such that their
surfaces are completely in contact. Thethicknessof slab A istwicethat of B. The co-
efficient of thermal conductivity of dabA istwicethat of B. Thefirst surfaceof dabAis

maintained at 100°C, while the second surface of slab B is maintained at 25° C. The
temperature at the contact of their surfacesis

2.8 &)85 §%°e>§o §§)\5 A, B s05en a5l 858 o 260)6255 GO a0. A
50250 B 508 30D, A Boof), &RarS Koesso B 5083 3o, A Doy 100°C SR KS
58 w8csw Boos 25° C 58 6ol 8 915800 &S

1) 62.5°C 2) 45° C 3)55° C 4) 85° C

A monoatomic gasissuddenly compressed to (1/8)" of itsinitial volumeadiabatically. The
ratio of itsfinal pressuretotheinitial pressureis(Giventheratio of the specific heatsof the
given gasto be5/3)

2.5 DE DESrEnE A0 ) O 0S5985re0S” 1/85 S0k p&Hsor DohEso
BoB0oSEE08. T &, &8 S QG (P50 Boo¥)y. IBFare NG 5/3)

1) 32 2) 40/3 3) 24/3 4) 8

A Carnot engineworking between 450 K and 600 K hasawork output of 300 J/ cycle.
Theamount of heat energy supplied to theenginefromthe sourceineach cycleis
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96.

97.

98.

99.

100.

450 K 8050 600 K o 30¢s5 2.5 s28asolgo 300 J/ cyclend 3xgod. (38 Sdaoos”
SOUrCe 5008 o0& &R¥8 &Ho(@TA8 ©of0setE08.

1) 400 J 2) 800 J 3) 1600 J 4)1200J

706

& _50 &
If onemoleof amonoatomic gas 89 = 55 ismixedwithonemoleof adiatomicgas 89 = —E,

thevalueof g forthemixtureis

& _
28 oS DE DESTENY KO T 89—

wl ol

(0]
E’ 35K 28 oS BEHBITENY Ko T

76
geg=gae§6 D(F$00 BaEod. B WIF0 BEY. G IO v

1) 1.40 2)1.50 3) 153 4) 3.07

U isthe PE of an oscillating particleand F istheforceacting onit at agiveninstant. Which
of thefollowingistrue?

P 9350008° E'oo 8 U, &fos0p DTV 200 Feond, 200 7638° 28 10&@56?

U U F F
—+x=0 —+x=0 —+x=0 —+x=0
2 F 2) F 3)U 4)2U

A tuning fork produces4 beats/ swhen sounded with asonometer wireof vibrating length

48 cm. It produces 4 beats / s also when the vibrating length is 50 cm. What is the
frequency of thetuningfork ?

S00) FSP W8 Bk, SR 48 0.2 EQNY)E 2.8 FHBEOEO VIS 4 VYOI O™
GSYB Do,  SoBRF) BK FEY 50 0. GRHY)E 0T HBS0EO DELH ©F 4

AOETOR ESYY Bos. YY)D & HBE0E0 Book), FHEYIFo 0 ?

1) 196 Hz 2) 284 Hz 3) 375Hz 4) 460 Hz

A string is stretched between fixed points separated by 75.0 cm. It isobserved to have
resonant frequency of 420 Hz and 315Hz. Thereareno other resonant frequenciesbetween

thesetwo. Then, thelowest resonant frequency for thisstringis

75.0 20.20. Ko 2.5 HX FKED Bok DohrHe S5 oy, ol S0 420Hz, 315Hz

KO 9008 2’31’5:@550:53 Ko Kewrogrsn. 315 Hz, 420 Hz e @JITCS éﬁ"é:@é?so

DD B (IS5B3). 990 (BI008) FKB2S HxKom SUHOM™ oS @RI FSIYIGO

D0SEBH0H

1) 105Hz 2) 85 Hz 3) 55Hz 4) 25Hz
Twotrains, eech movingwithavelocity of 30ms™, crosseach other. Oneof thetrainsgives
awhistle whose frequency is 600 Hz. If the speed of sound is 330 ms™, the apparent
frequency for passengerssitting in the other train before crossing would be

Bock DY) 30 M/STKOS” e.E5@IS’ 2,583 IEHBEHM SO, rendoanon. 600 Hz 2rs:
DBF0SE° 2.5 Pew w08 K-S DY, & 51 Sy, ¢ Ko 330 M/Swond, 36 peod”
58 &) (POSred S es Bew (5r52e) ovéseo@o)csa DSKOR EYH§ DIEDSGO e

1) 600 Hz 2) 630 Hz 3) 920 Hz 4) 720 Hz

19




101.

102.

103.

104.

Four chargesequal to—Q are placed at thefour cornersof asquareand achargeqisat its
centre. If thesystemisinequilibrium, thevalueof qis

5&36@5"6065 KO JPK [P0 G000 D3PS D030 Ko —Qeaf)a”@;) GO, 08w
R 506558° QD070 Ko &BI0 G & I5IY DGRBS 08 B0y, Iwos

1) - %(1+2&) 2) %(1+2ﬁ) 3) - %(1+2\E) 2) %(1+2ﬁ)

A portion of mass'm'’ approaches from avery large distance towards a free stationary
protonwithavelocity ‘v dong thestraight linejoining their centres. Theclosest distanceof
approach between thetwo protonsis

‘M ($550°8 SOS (FerS Tror S0 5006 'V SHoS’ Do P8 &F) (FrS JHH T
SoSsromd 50D V8P Jows (HOSrBn0d. @ond & Dok (Ferse Sy ©8s
DABETE0 Jos?

2 e2 2 e2 e2

3)

1)

2 " 7 4) ——— >
pe,Mv; ) 2pe,mv; pe,mv; ) 4pe,mv;

Twoidentical thinrings, each of radius R metre, are coaxially placed adistance R metre
goart. If Q, coulomb and Q, coulomb arerespectively thechargesuniformly spread onthe
tworings, thework donein moving acharge g fromthe centreof onering to that of the other
is

R J°§©°go SORS T DEGHITS Sensed Boren (&oKso) wirgor (R) 53508 3
Bahagon. Q) Q,5rerod eiddes SWIM Bok Borbe s IS ISBes Foarom.
0 &537°Q) 28 00K oS0 o0& ToES Do oo ST KRGS BALIODT D Jod ?

qQ - Q)H2-1)

1) Zero 2) ( 4\/§peo R)
W2(Q +Q,) q(Q +Q,)(2+1)
3 ™ (ape,R) A" (@V2pe,R)

The gap between the plates of aparallel plate capacitor isfilled with glassof resistivity r .
The capacitance of the capacitor without glassequasC. Theleakage current of the capacitor
whenavoltageV isappliedtoitis

28 DIFOSS Yo¥o SFVNE Dot [ PP (PBF0 I IEEES 595 rerd’ Jodabod.
PO¥e My e B 3308 C V 5'fo 26land 3o essgon Shsws 2
DegS (HIT0 oS ?

Vr v Ve, CVr
1) Ce, 25 € 3) Cr 4 €

20




105.

106.

107.

108.

109.

Anelectricbulbratedfor 500 W at 100V isusedinacircuit havinga200V supply. The
resistance R that must be put in serieswith the bulb, so that the bulb draws500 W is

100V o 5¢ 500 W rsogsone (258305265 05S 208) 200V 538 Seodadss. »d)
BP0 M Gome0s 2E)%H [FAS Seod S0dS IS0 R dews Jos ?
1) 100W 2) 50W 3) 20w 4) 10W

nidentical cellseach of emf e andinternal resistancer, arejoinedin seriestoformaclosed
circuit. Onecdll (A) isjoined with reversed polarity. The potential differenceacrosseach
cell, exceptA,is

DeDgTOE 2200 € SBA [ 0S8R)5°50 SORS NDY DIPHZ0S 0eren 2.8 S SecHos’®
F3S° soymczon. 3068° w8 3080 (A) S@TEOM Seudedéod. A &%), WADS (38 3060
DIBO S5 &0t FEIDS Bz 0 ?

1% 5 n-1e 3 n-2e 4 2ne
)n )n ) n )n-2

A charged particlehaving charge 4nC ismovinginuniformmagneticfield B =12i +5jT &

sameinstant acceleration of particleisgivenby a = 2j - xj and speedis13m/s. Select
incorrect dternative

ANC e5350 593 538 590 B =12 +5jT (280 Ko D588 00H¥) 08 F$08° 5toend

&) S0 a=2i- X 58 3& 13 M/sewand S: (@08 B38° KOBoSH A8
8 ?

1) Speed of charged particleisconstant

2) Speed of charged particleisaways13m/s  3) valueof x is24/5 m/s’

4) acceleration of charged particleisconstant

Two infinitely long, thin, insulated, straight wireslieinthe x-y planealong x andy axis
respectively. Eachwirecarriesacurrent | respectively inthe positivex-direction and positive
y-direction. Themagneticfieldwill bezero at all pointsonthestraight line

X-Y $008° 95058 F&P $OS 2 B Srlen SWIM X, Y 050 Sowd soswgron. (B
B Koo P& AgE ETE0 S X - ©Fo HIE’ 500 & Y - vFo 83 17 wond
ADI)Y 08 F(&o Jews 0’ @6335 DO EYS DTV ...

1) y=x 2) y=-x 3) y=x-1 4) y=-x+1
Thecoldjunction of athermo coupleisat 0°C and thethermo emf (involts) asafunction of

. 1., 620
thetemperature't' of thehot junctionisgivenby E = glo 10°°t - 20 10 BtZH. Theneutra

temperature and the maximum emf produced are......... and........ respectively
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110.

111.

112.

113.

&ROIY0 %), 30 $08 &E 0°C Do &g d.me. &S 'S 58 s5se0

_€ A 1., 6.0
E= élo 10°t- 75710 GIZH. wond DeoSE Seop SLYS DO KOG &g .

RISPINIGPINTo LTS o R
1) 200°C, 1 mV 2) 400° C, 2mVv 3) 100°C, 1 mVv 4) 200°C, 2 mV
Thetimeconstant of aninductor it t,. Whenapureresistor of RW isconnectedin series

withit, thetime constant isfound to decreaseto t,. Theinternal resistance of theinductor
is

25 (2850 so Joroso t, . RW by &S0 F3S° Sopmdsym so jooso t,%
SN08. 600 (EE0 SOSNEFO wuvvee,

Rt Rt R(t,- t,) R(t,- t,)
— 21y O R H
1 2 1 2 1 2

1)

Inanac.circuit, V & | aregivenby
V =100sn(100t) volt

| =100sin(100t+ P /3)mA
Thepower disspatedinthecircuitis:

DSOS oS Soaos® 58, DSy (oo V =100sin (100t) volt ; I =100sin (100
t+ P /3YMA o 35265, ©ond Socos® Lot 550

1) 1 watt 2) 10 waitt 3) 2.5 watt 4) 5 watt

When abeam of 10.6 eV photonsof intensity 2.0 W/m?fallson aplatinum surface of area

1.0x 10~*m? and work function 5.6 eV, 0.53% of incident photons eject photo el ectrons.

Thenumber of photo e ectronsemitted per second and their maximumKE (ineV) repectively
are

10.6 6V #§ 000 2.0 W/M? 858 595 Per§ dseapomo 1.0 x 107 m*3zego Ko
TBS0 SooP ISTPIO. S0 B (FRA00, VST Ferses® 0.53% Fersen S0 O
GIRORQTYON. SLOSE 508 V(TS S0 T KOY KAFE SOOI wevvvrrenn

1) 6.25x 10'%; 5.0 eV 2) 6.25x 10'%; 0 eV
3) 6.25x 10*, 5.0 eV 4) 6.25x 10°, 5.6 eV

Tworadioactive materiaisx1 and X, havedecay constant 10| and | respectively. Initially
they have samenumber of nuclei. Theratio of thenumber of nuclel x, tothat of x,, will be
1/ e after atime:
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114.

115.

116.

117.

118.

X,1 X, &S Dot BEE P08 DT s Poroseen SHhdme 10| 005w | SEXIINE-ON
Toed ?.’acs"cg@ &w% éo@ﬁ?o bomag DSTeS0. leaoﬁw X,® o?>ao§zr '550@55%3 :60335 &oﬁb
DY 1/ e &3EAE ©IIEHS VAo

1) 1/10I 2) 1/11 3) 11/10! 4)1/9

A concavelensof glass, refractiveindex 1.5 hasboth surfaces of sameradiusof curvature
R. Onimmersioninamedium of refractiveindex 1.75, it will behaveasa

15 5@2;5;55 K80 §€)5 5027578 mrer SLOE0 Toy JESore ;5°§©°U°€JJ R 3557850
508350 R @008 53 §e33"°§)°) 1.75 ;5@2;5;550 §§)5 SN ION e S0 98 D dsor
(23582908

1) convergent lensof focal length3.5R 2) convergent lensof focal length3.0R
3) convergent lensof focal length3.5R 4) convergent lensof focal length3.0R

InaYoung'sdouble dlit experiment, 12 fringes are observed in acertain segment of the
screenwhen light of wavelength 600 Nmisused. If thewavelength of light ischanged to
400 nm, the number of fringes observed in the same segment of the screenisgiven by

a0f ot DD (HF&ErK0S’ 600 NM SBOKFYSo Ko 08I &DBTRODTYE BB
DA [FBFS” 12 Seew D)grom. SBoRGY 55030 400NM S 570)S:e &8 ($BFIS”
5265 $6800KOR 55058 B BoPs

1) 12 2) 18 3) 24 4) 30

The b of atransistor is74. It isconnected in common base configuration. If the emitter
currentis5mA, thecollector currentis

ARG b dens 74'® &8¢ U0 TGOS’ SOYWED. SIS (B0 5 MA wond
DEER (PIT0 IS ...

1) 0.45mA 2) 4.93mA 3) 370 mA 4)5mA

What should bethe height of transmitting antennaif the T.V. telecast isto cover aradiusof
128 km?

.2, (proren 128 &.2v. J"?Siﬂ’go oeoT (PO B EIBPAOTO)S (B ASTodIT®
28 oes ?

1) 1560 m 2) 1280m 3)1050m 4)79m

A ray of light isincident at an angle of 60° on oneface of aprismwhich hasan angle of

refraction of 30°. If theangleof deviation of theray after it traversestheprismis30°. The
refractiveindex of themateria of theprismis

2.8 5708 3820 60 2208 950 28 Soop HSTPo8. SESSS S0 30°. Be¥o By,
2505 530 30° o Hey ooc5°<5 5@2;5;55 KOEIEO wevvree

D2 2) V3 3) 243 4 5
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119. Theoutput of an OR gateisconnected to both theinputsof aNAND gate. Thecombination
servesasa

B0 QTS0 To&k 88ew B0 BNE. I8 Bene 030530 &
OR @ o NAND 5 - S S ) foa) 2 ¢
TREonT DAB08

1) OR gate 2) NOT gate 3) NOR gate 4) AND gate
120. K_wavelength emitted by anatom of atomic number Z=11is |, Theatomic number for
anaomthat emitsK _rediationwithwavelength4! is

DESen Sopg Z = 11593 soreso emoos K Sy ssongyse | wond K e storggso
4l 350 amood mrel 85T vopg 08 ?

1)Z=6 2)Z=4 3)Z=11 4)Z=44
oo
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