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A,

fns.

Ans.

Ans.

PART : PHYSIC

Foir & Inznsssios in cammon eoniller modie, (I e base currend is dhanged Trom 100 pé o 200 A, The
collecior cugren] is dhanging froem A0 mA o 19 mé. Find Be carrent galn {fiac)

{15 100 (2} 95 (3480 {41 110

13h

o $G 1 -1

Ai- - 113 =131x10

Itz * —w ———————— = G

Mg (200-100)% 107"

The eguabon of the camier wave = 10 sn (10000 and egustion of fhe modulateng wave is 5n (S=1)
The resailisnl modudaled wave Wil conialn whicly of [he Tolloaing TreouenciEs!

() 500 Hx Iy 496 Hz (1) 502 He {1V} 486 Hz
(15 Ordy | (Z}Ondy L T1 3] Gy LIL N {47 L B0 L T sl
{3
il = Tasin1000=l) > o = 1000 = 261
I-= 500 He
miil) = Semidat) = e = dx = 2ndn
fre= 2H2
The Feduenses conlained in Me resuianl amplilude moculaled Wi
[ I #im, 2= Ir

SO0 Hz, 502 He. 438 Hz

A, parincie & projecied omooroend with indial velocily 150 mis verically wowards. Find ra o af vedocilies
ol ihe parlicle sl lime = 388c & = 5oes, espeaively. (g = 10 mis®)
2 4
3= 18 =
[ 3 ] 3

3
(1 = (2h
12
o E gt
wio= 150 - 10 =3 = 120 ir's
vy = 150 - 10 = 5 = 100 mls

in i

Fiintd el ol de-Broghe waveleng® of 4 prolon & an a-gafide, when accalssled hrooph 8 polendil
differeaice of 2 & 4% respectively

(1p4:1 (Zh2:1 [3p3z1 vl 423

i

L4 ki i

B 2k RV

b v, [i,23

: Sufu d
'||||'|1,_ g, Y11z
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s,

2al.

A,

An=,

Ans.

Mass ol a planst is 16 limes the mass of e eadh & radies of e plane] 5 4 limes The radius of he sarth
lind rafio of escape velooily for plarsd & e edartl

(1541 (2211 [3}2:3 (4] 3:4

2

A boedy of mEss 5 kg = o equilitniiem urces @ ices ol Fio= 10N, Fz= BNA& Fr = 8N Foces Fe & Fa
are inufually perpreidicodar. Find accslsralion of e bady T Re Tocce Fo s remoesd

{1 2rmle? (2} Jrmds” {3) dmie? {4] Smis”
(1)

el foroe aller Fo s rimovisd

Fra * 67 +8% = 10

grj g . E = Zrmfg?
5

o pariiche b2 percTorming-SHEL, IFakany mormes] displacemeni of e parScle form mean posdion is hall af
e ampilude hen Tind Bie mlio of = Eobealial snergy & kinelie snemgy

(1§1:3 (2} 122 [3}2:3 {413:4
1)
U= é BT Ak = o ket (A2 %7}
z 2
u 5 (A 2y 14 B
4] 1 ! By e - —y B e [l W
K oAt —x Af—qara® 1-udl 43 3

Giyoerine of demsity 1.23 « 102 kp'/m? = Bawing in comecal shaped horizonial pipe, Coss-seciorst aaes
of the pige af its bolh B ents = 10 em® & 5 em® respeclivaly. Pressure differencs s balh lhe ends s
3 Wi, Find raste of fhow of e Byusd in e pips

(1) d = 1053 (2F2 W 3 mais (313 1= ms (478 =102 m3ta
(1)
|r||-llr! - F',,."ul',

—= 10V, = E'l."; ] l'lll_' = %y

1 . 4 1
and P 4 Ep'l.l'-i': -F‘E*Ep'l.l'}z

PPy = 2 plvE - v
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1 -
> 3 ?;_-125- 107 = 3V

200 1
p ".l'.\i? —_ 3 . == ——
125x10° G253
= W) 1 (BT
Sorale of Now 0 = &0 = 10 & 105 i_ d = 102 m3s
25

o, Wi waler is placed in & surounding ol ismperature 20P0. 1 he time laken o F&E ihe termperature of

wialer fam B0 °C 10 60°C = 5 reinsles; then Timd b= lime Ekan o T30 he lempesalure of waler Traos B0

T lo 40T

(14 5 imin (8.3 e, (37 10,3 reare (411203 mn
Ans.  |2)

did
Rol. —um o T CHAT-Ta

dl il
s {50 — 60} KA, !—ED d 20 |
Sinlin L .
180 —40) B0+ 40
M8 E__ﬂ =HLI"-.'I—JE—-.1':'!
| =
ll £ 'JL—E = 83 ey
g 3
14 Liezate e Tinal jincape posilion from (5 kens
M=20en =20
\/,...'iﬂ.mﬁv

{15 B0 i {Z} 50 om (3 100 & (4] 120 cm

Bns.  |3)

= 20ham =30

40 e

+—
20 em

For 224 |eps
1 T 7 1 1 1 1 | 1

e g T iy —=——— % = &0 Eim

v & ['v 40 20" v 20 40
Dislarmce of i image from fest lens = (G0 + £0) cm = 100 em
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11. A wie Nas resislance 160 (L s lengih bs reduced [ooone fowh of s inifid salos keeping i wolurne
corstand. Feid fnal resslance af ihe wins.
(120 0 (2} 10 L (332 141511

Ans.  (2)

Sel. R+ -=1800

Rlaed o B by« A = constant)

T AA  1BA,
(£ 160
= K= E-E-ﬂ]ﬂ

12 & conduding droular g & placed in 8 wrifonn and corstant mapnelic Beig of 04 Tesla which &=
perpendicuar b the plane- The ring & eapended such thal 8 radius is |I!lf-l'l’.:'=:|5-ll"l'._'| al eanalanl rale of
Tmmrsec. Find induced amfl in e foop when s radus becomes 2 cmin g vall
i1y 20 (2y.30 (3j40 4] 50

An=, (4

Bol. &= BA=[04)n"

el %’. o Ok {2 I%:I

einl = 3.8 v | 2
1di

gl = 08 394 = (2% 107 {1 w1077
gl = 50 il

13. dssection @ AR engine B working bedeeen lhe sleain pointand ice poinl of water. s sficienay (1) imust
L 1y =z 38 B
Rexson ! The Camol cvcle e makimum eTicienl oycle working Belaean e ghven lemperaiure of e
sowroe And Sk
(1) Balh A and B ae oot bul B = nol ihe comecth expiarason of &
125 Aks comect bl RS ot coerect
(3h A ks ol comect bul R S corecl

4} Balh A and B e corect ard R is fhe oosresl explanation af A

Ans.  (d)
Sol.  Cairal efficiency
T P
n=T-—" .- _— =268%
S i 373
s for &l cydes working Dehvesn 100°%C ard 0°C
n == 26.6%

Bofly a==erifion amnd resson are rus and he eason is e corred] expiaine of he ssseron
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14.

A,

13

fns,

16.

Ana,

Statement-1 : An elecinic dipole = pliced in & closed surlascs [hen (ol Nue passing Heowph b closed
surface is 2ero

Statement-2= Both The charpes of an Seclic dipoks have same asagrilude wilh opposds sign or fallie
(1 Statermeant-1 & rue, Slalemenl-2 s fxdss

(2} Blakeimerd-1 i Talse, Shalsment-2 i rus
(3} Balh Statement-1 and Salémen-2 ane roe

(4} Dath Stalemend-1 and Slalemenl-2 are lase
13

Bkl e slalemenls e cormssl

A ruck of meess 500 kg is movinsg wilh corsstand velosty 80 knmh coeflcient of rolling Inclion Sabavesn ilw
road & he lruck = 0.04. Find work dans by snging of (P reck o maindsn (e selocily 80 kmdth lor 4 km
disiane

(1pd = 1050 [Z} 8 ®310%) [3) 3 = 108 () &= 109

2)

The wishie ol rallng FHclion

F = ey = D08 ™ 500w 10 =-200N

S W o= e 200 = 1B = § o 1840

Statement (1) 1n L-C-R altersating circuil, i e regusncy of he souros B increasad, ha armplilude of
currenl mnliaky increases and e decregses

Statement {2): Powes Taclorn of L-C-F circul is alwaays 1.

i1 Slalermam -1 = rue, Slalemenl-2 1y el

(2h Statemen-1 & [alse, Siatement-2 s rus
i3 Balh Statemend-1 and Slatensail-2 ane Fuee

ids Boll StEtemert-1 and Sstsnenl-2 s fEse
{1

e —

- S 111
e v
Plossoer Bactor

oo -I%l'u:ed nol be shaays 1.
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17. Maich Bhe column docoeding ke ibe correc] dimmepsdan,

(1) Slress (@} MALTT!

(i} Anoubar spesed (gl MILIT=

(il Argrutar miormeaniuim (i} BALLOT-2

(1w Spring constant [=} M'L-T

()5 = q. §i) — e (6 — @ ()-8 (21401 = 1, {il] = = [iii} — p. (iv)—0

(3) 1) —q, Qi) - p, @} [(W)~8 (141 — %, [} — g (W} =g, (W)—1
A= {d)

Foroe  MLT™

Sol.  Slrets = - oes 0 o
Sl B, "

Aimuitar sgeaesd m-%-%-hﬂur.'

Argubar rnomeniurm L = mvr = (MIILTHL) = MOLIT-T

FoMTT?
1

spring constan] K « — B T | o
X L

18. T satealliies-f and B e revoladng in same-arbsl snound Be easfh. Mass ol A s faa limes el of 8w B

Which of he guaniily s same Tor bodly he saisliies
(1) Palantial Ensngy (2h Hinelic Erargy (3} Spead [4) Talal Erecgy
fns, (3}

—

Sol. - 1'|G_I"." {Same for both S salellites)

149, Phators of energy 12,75 8V is swadent on 2 sample of Healons which are inllially n heir grownd state.

Firrd her turmber of spechal Gres olsapead i lhe erndesion spesclriam &
(136 (2} 10 (3}3 4]8
Ans. (1)

Sal. 1275 W08 e gag betassn n = 1 mnd n = 4, S6 by 16E mudh enengy, e Secirong Wil be axciled o

n o= & Inesre=ion spectrum; e nomber of spacial lines will b :

in-1) (aNs—1)
z ]

20. A magoel havng & magres dipale moment M is placed in v magneis Belds B and B respectively
1T i displaced sligh®y from he equilibrium position, It oacillles 50 limas in 20 seeond b B oard 60 limas

in 30 second I By Find the rafoof B, and 5;
B e s ) =t ==
4 By 4 B: 3 By 2

=

Ans. (1)

Tr= E:|t—|1—-
60"  JB4

B 9@

T 30 L Do e
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B identical conducling drops each having a palential of 10 mosoll are joined 1o lorm & bBigger drop, Fed
e poleniial af e bipger dirsp

(1) B i ol [2h 180 m wsll 37 320 o wall {4 5 m wvoll
Ans.  {2)
(e
“ OO G a-
g.n

Chsme on il bigger diog = ng

Radius of the bidjgér drog = n' 81

W e o e 11 3 L (B w16 s
Rt

=16 = 10'm wall = 160-m wall

2, Poiential d@fference acass a condocling wera s kepd constant. ALLDTC-the cutrend in The wire = 24, Al
100°C he curmend in the wirsis 124 Find (he curent in he wire 2k 3070 -
(1) 1.6A4 [2h 1.9A (3} 1.25A (4} 1.45A,
s, (2]
Sol.  Rz= Rl & oaT)
Il resistance of wire sl I"C &R
S0, 2R = 1.2R{1 + n 100}
2 o= 1150
and 2R = iR (1 = a50)
£ Z=H1+ 1150 =505= K1 + 173}

- 2=% J|=32=15
= |

23 & spbedical Shell robs withoul sBding on-a harizontal sifece. Bato of = rolaliongl kinelic ensgy &
trarskibsry Kinalic enegy =03 Find visues of x

(132 #a  § {3y4 1215
ans. 1)
1
Sail. Hear = (L
z
Hes L'I r : E rrlﬁ’l: F = 1/ nired
L — I: - — — - -
i 33
oo B o



