Physics

Note:  The marking Scheme i (+3, ~1) for question mumbers 1 to 12, {+5, ~I) for question rumbars 13 to
(+5, =21 for question numbers 21 1o 32 and (+6, 00 for question mmbars 33 fo 40

1 Given, 1 & 5
Ri=10 2= F H
R;=20 F
. 2= 4ul v .
Ko Ri (v
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mn,

‘The time constants {in uSj for the cirewts 1, 11, 111 are respectively

(A)18.89,4 (B) |4,

(C)4. 89,18
Sol. @)

T =89S

1= 188

TG=Aps

2 Two blocks A and B of masses Im
& mssless and inextensible strin
massless spring &5 shown in il
of A and B, immediately afler the s
g 22
©g.8

Bg2e
D)2, g2

Ie

s plinee u distunee of 20 em from a thin plano-convex lens of focal
the plane surfac is silvered. The image will form at

AB (B) 30 cm left of AB

(D) 60 cm right of AB

s 15 m

oem

’ =v=-12cm iel2omleft of AB




4 A nconvex lens of focal length 1 fomms & cireular image of sun of radius rin focal plane. Then
Ay mr e f By n’ o i
{C) if lower half part is covered by black sheet, then aren of the image is equal 1o wr'/2
{I¥) if Tis doubled, intensity will increnss

ol 8)
T="F tam
Henes, ar =

5. Given a sample of Radium-226 having half-life of 4 days. Find the probability, o nucleus tes afler
2 half lives ¢
{A) ] |y 12
€15 (D) 34

Kol (B}
Dismntegration of each macler 15 independent of amy miclen has same chance of
dasntagration

[ Graph of positon of vkage v posihon of pot
from a convex lens is shown Then, focal 1 af
lens is
(AYO 5+ 0.05cmn
(B 050 .10 cm

{(CY 500 = 0.05em
(D5 5.00 £ 0.10 cm
Nol o

{for =5 am)

ot appropriale answer 15 5.00 £ 0.10 cm

missless rod is suspended by two identical stings AB and CD of equal
length. A block of mass m is suspended fom point O such that BO is
equal to *x". Purther, it is observed that the Frequency of 1% harmonic
{fundamental frequency) in AB is squal 102 harmonic frequency in CD. 8 e
Then, length of BO 15

(A) L5 (B) AL/
{Cy 3L4 (I L4




)

1 JET ol JIT

2r¥pn iy

T‘.‘ = -|-1.|_‘

For rolational equlibrmm, Tix = THL -x) =x=L/5

B A system of bimary stars of masses m, ond mp are moving in circular orhits of rodin £, and 1 respectiv
T, amd Ty are the time periods of masses m, and my, respectively, then

ari

i
(A) A - |-'L (BT, > Ty (ifrs >18)
TH .Lf!

{C) T, > Tg (ifm, >mg) (D)T, =T 1]
Kol fiv]

Gitigmy mArAattz _|_||nr],,-1:'t1
mem) TR s

= Ml = Mgty
e T_J..'_Tl-

mass as 1, 18 recast mto a dise of thickness £, whoss m [y abaut an axis passing through its edge
and perpendicular 1o its plane rermains [, Then, ¢ o will be

IR Fl
Ri—
fﬂ}jﬁ.— (B s

R
@) = [+3, 1]

9. A solid sphere of mass M, radins R and having moment gf i axis passing fwroush the centre of
1

Ay
Tl
¢ hinie of n oscillations with the stop witch of least count AT and e oonmmits & human erfof

ich of the following data, the measurement of g wall be most nccumte?

10 A student gerioems mient for detemﬂmu'mofglr

!

|,r‘almmdhe¢muﬂtsanermofﬁr.
i

AT n Amplitude of oscillation
0.2 sec 1o 5 mm
0.2 see 0 5 man
0.1 sec 20 | mm
0.1 see ol 1 mm
11 The curoular dhvisons of shown screw gatige are 50, 11 moves 0.5 tnm on
mmin scale in one rotation. The diameter of the ball is
(A} 225 mm (B 2.20 mm

(C) 1.20 mm (D) 125 mm



12

Mare than (ne Chaeice may be correct .,

13.

14

)
03
fetoemor= 3 ‘ﬁ =005 from

it
i)

Actzal medsurement
0.5
=2%x05 28— = 005
T -+ — mm

=] mm+ 0.25 man - 405 mm = 1,20 mm

Constder a cylindrical element as showm in the figure. Cumrent flowing
the: through element is 1 and resistivity of matenial of the evlinder is p.
Choose the correct option out the following.

(A} Power loas in first half 15 four tires [he power |0&s in seooid halll
() Voltage drop in first half is twice of voltage drop in second halP
{C) Current densaty in both halves are equnl

(D} Electric field in hoth halves 15 equal,

B)

o SO BIEL
B 1Rk 4
B, P’r, 1
MR 4
V; IR; 1
i:l

L, 4

A
forc particular foree fizd 15 shown. Out of the

In the given diagram. a line
following options, it can
(A} anelectrostan (B) amugnetostatic Geld

{C) & gravitation of 5 il Tt (D) an induced clectne feld
), (0D

y pu?trﬂial (&) of o spherical symmetric system, kept at *

n the adjacent Ggure, and given as L

{I;Rn]

{1'.‘-'R|;:| R

Which of the fisllowing option £) iare comeet?

{A) For sphenical regon r = Ry, total electrosiatic energy stored 1s zemn
{B) Witlan 1= 2R, total change 15 q,

{C) There wall be no charge anywhernz exceptatr= R,

(D) Elecmie field is discontinuous af r = R,

). (B, 163, ()

The poténtial shown is for charped sphencal conductor.



15

16,

A solid cyvhinder of mass m and radius 115 rolling on s rough inclined plane of inchimton 8 The coefficient
of friction betweaen the evlinder amd incline is i Then

(A) frictional fore: is always pung cos 6 (B) friction s o dissipative force

{C) by decreasing 0, frictional force decreasas {D) fiction opposes franslation and supports
rotation,

{3, D)

Fumetion x= A sin” o = B cos” mi + O sin o cos mf repressnts SHM

(A} for amy value of A, B and C (exeept C=0) (BYifA=-B; C= 2B, amplinicle = |By2
(C)if A =B, C=0 (Dyif A= B, C = I8, amplitude =

{A) (B), D)

x=%ﬂ—m 1ml}e—%l’|+m ’.’ml}e—%sin 2t

For A=0.B=10

x-—%- sn Jod *

ForA=-Band(®=2B
%=1 cos 200+ B an 2ol

Amplitude = |BJE|

For A=B,C=0

x=2A,

Hence this is not correct option
FaoA=RBC=1B
x=B+ B an It

It is also represants SHM

In a dark room with amb
tetmperature of the black
the: roof of the dack
the fisliowing st
{A} The quantity

Te a black body is kept at a temperature T. Keeping the
al T), sunrays are allowed to fall on the Black body through a hele in
that there is o clange in the ambient temperture of the room, which of
e i
absorhed by the black body inumt time will increase.
tivity, hence the quantity of mdiation emitted by bleck body in unit time will

eefad encrgy i unat e by the Mack body remains same,
€2, ()

e graph between 173 ond stopping potential (V) of three metals hoving ¥

work functions ¢y, s and ¢ in an experiment of photo-electric effect is So e

plotted as shown in the figure, Which of the following statementis) is'are metal 3
comect? [Here &s the wavelength of the meident ray|.
(A) Ratio of work functions ¢, 1 d; 1 9,=1:2:4 [OOMBDRIBA 3

{B) Ratio of work functions ¢, & o iy =4:2:1
{C) lan 8 is direelly proportional to hefe, where his Planck s constant and ¢ is the speed of light,
(D) The violet colour light can eject photoeleetrons from metals 2 and 3.
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). (C)

he @

Vemmee=

¢h ©
For plate |; plate 2 plate 3

B .- 8-
<0001 ==0.002 = = 0,004

G g =1:2:4d
For plate 2, thrashold wavelength

by  0.00Che 2
For plate 3, threshold wavelength

by 0004k 4

Bince violet colour Hght 2 15 400 ram, 0 300 Aaeaey Tor plate 2 ’

S0, violat colour light will gjeet photo-clectrons from plate 2 and not

An infinite current carrving wire passes through point O <
perpendicular fo the plane containing a current carmying |

as shown mn the figure. Choose the comect ophion (s). =
{A) Net force on the loop s zero, s

{B) Mt lorgue on the loop is zero.
{C) As seen from O, the loop rofates clockw
(D) As seen from O, the loop rotates ant
), ()

Magnetic force on wire BC would

(B hs = hes Ke™> Re

[fsang comnservation of encrgy
E.=Ex=E;

Ks> K;

H.'B - HA.

Melhy, — he)+ t‘F.ﬁ —Il‘:c}=ﬂ

0 T e G
Mg



*Comprehension -1

The capocitor of capacitones C can be oharged (with the help of a resistanes B) by a =
voltnge souree WV, by closing switch 5; while keeping swilch 5 open. The capaciforcan = . r.
be cormected in senes with an inductor “L7 by closing switch 5. and opeming 5, |

L

|

21 Initiadly, the capacitor was uncharged. Now, switch 5, 15 closed and 5. is kept
open 17 e constant of this eirewit 15 €. then
(A} afler time interval T, charge on the capacitor is CV/2
{B) after time interval 2, charge on the capacitor is CV{1—7) O
{C) the work done by the voltage sounce will be half of the heat dissipated

when the capacttoris fully changed.
(D) after time interval 2t, charge on the capacitor is CVil-e™')

\ 4

Sol {5

Q=Qul-<")

Q=W - &™) after time interval 21
22 Adfter the capacitor gets fully charged, 5, 1% opened o . i cl that the inductor is connectad in series

with the copacitor. Then,

{A) ot t = 1), energy stored in the circuit is p i the of mognetic encigy

{B) at any fime 1 > 0, current in the cinow e direction

{Chatl> 0. therz is no exchange of the inducter and capacitor

(¥} ooy tupe > 0, insd cirout iy V_!E_-
Sol D)

q =y cos ot

" a1
A) :thmgcmmecqmmm:s!}-qum[z :',E.]
fﬂlﬂwc!uugc:rn&:ﬁmikuuﬁnqﬂm!;-jlﬁ,]
{E}Ihuhmgamﬂuc&pmkulsq;—w%

: 1 d'Q
(D) the charpe on the capacitor 13 ) = —:,——
LC df

Sel. (O}



A wooden eylinder of diameter 4r. height h and density p/3 is kept on o hole of hlI
dinmeter 2r of a tank, filled with water of density p s shown in the Ggure. The
heaght of the base of cvlinder from the base of tank 1s H.

FL

Sod.,

26,

Comprehenston-11

H
If dewvel of liquid starts decreasing stowly when the level of Higqud 15 a1 & [
haght h; abowe the evlindsr, the block st starts moving up. Then, value
ofhyis

(A} W3 (B) 5h'4
{C) 3h3 I sh2
© P+ p by
[Ba+ pehyni4r)+ _%udr‘h,a__ =By + paih, thy ) m(3r) + Por
hy = 5hi3
P Py e [P+ by e

er level is Murther decrsasad, Then,

ariginal posihon without application of

Lt the eylindzr is prevented from moving up, by applyi
height of water level (he in Ogure) for which the cyli
foree is

(A) b3 J Aho
i) 2h3 I h
(B) Bogilr'm

Paidr) + l;-ur‘hg = (Py+ QRhon(

Iy = 49

!

e T L L

at':r%\'d 15 further decrensed, then

ot move up and remains at its onginal posiion
ha3, eviinder agnin starts maoving up

by = b4, evlinder again starts moving up

hy = W5 cylinder apnin starts moving up

For by = 4% eylinder does not moves up

Two waves v, = A cos{ 0.5 nx— 100 wt)

and yo= A eosl 046 mx — 92 af) are travelling in a pipe placed along x-axis. Find the number of nmes
intensity is maxarmm in ame interval of | sec.

(Ar4 (B) 6

{C)R (D) 10



Kol )

[fi - &)=48"
8 Find wave velocity of louder sound
(A) 100 mv's (B) 192 m's
{C) 200 m's (D) 96 m's
Kol )

¥y = vy = 200 mv's

29, Find the murber of times yy+ v:=0atx=01n 1 sec

{A) 100 {B) 46

{C) 192 () 96
Sol )

vy F ¥~ A cos 100wt + A cos 92n t= 0

o8 100wt = —ood 9201 <

100nt = (In+ L)m - 92t

i {2n+1)

192
1
M=y —1= E

Onestions 36-32 could not be retrieved dug to large fength af &

33

g2l 0.05 kg stemm at 373 K and 0.45 kg of 1ce at 253 K are mixed. Then, find the final
Tt

Lefurion = 80 cal/g =336 Vg, Lygporizaion = 540 calig = 1268 Jg,

100 Jkg K = 0.5 cal/gK and Sy = 4200 ke K =1 cal /2K

FAQ =0
Heat lost by stoam to convert indo 0°C water
Hy = 0.05 = 540+ 005 = 10 =1
=27+ 5=232 keal
Heat requirad by o2 1o change mto IFC water

ll,;-'ﬂ'-‘lﬁw-]?-ﬂi-ﬂ.iﬁﬁﬂ—-lj'-Eﬁm—"lﬂil:ﬂl

Thus, final temperatune of mixtore is 6°C



35 In hvdrogenelike atom (2 = 11), n™ linz of Lyman senes has wavelength 2 equal 1o the de-Broglie's
wiavelength of electron in the level from which it originaied Whit is the value of n?
Sol, 1 _rd| L} LL
i B By
i {1 1
—=R{Iy|—-—
A l_l n*
L
poomy
s br thix  lar
mvt  mh n
5o 2w _ 052051070’
Ton (LI
I 11 11 SRt (A
. = =1.1:107 (1) [1-—
A Mi0520.107"m  (2m0.520 2 107"m L *
1 |
= -5 - =M -=
(205290 1071911 10P WL L) 1
n l- 5
n
n=1=25n
w-25n-1=0
=13
Hemce answer = 24
a6, A circular dise with o groove along its & 2 homzontally, A
block of mass 1 kg is placed ns co-efficient of fhction —_—
=25 ms
between the block and afl st 1 contact 15 4 = 275 The .
disc has an scodlaration of 2m's”. accelerution of the Block
; A cos =48
with respect to disc. phiggiy
| ar
W N ' gy
. cos 3T
= 10m/s* '
" Ko =
—
™ *‘
. ma

il given o process 15 posative, makch the followang option Pltm} 4

of colummn | wath the corresponding option of column I

I
i sy
Column 1 Column 11 \
20 |=- Al

(A} JK () AW > 0 1
(B) KL {AQ <0 " i J:I.

i) LM (R} AW <0 E P
D) MJ ($14Q>0 10 W Vim')

Sol (U= (B, (5), (O—HS). (D=, (R)



Sol.

39

Sol.

40.

Sol

Match the I’nlluwiﬂg Columns

Column I Column I1
(A}  Nuclear fusion { P) Converts some matter into energy
(B)  Nuclear fission {Q) Generally possible for nuclei with low atgayi
(C) P-decay {R) Generally possible for micler with hig @ jc number
(D)  Exothermic nuclear reaction

(S) Essentially proceeds by weak mu@ ,

(A)—HE), (O). (B)HEF), (R), (O—HS), (B), (D)), () (R) @ *

Match the following Columns
Column | Column 11
{A) Dielectric ring uniformly charged (Pl ndent electrostatic field out of system
(B) Dielectric ring uniformly charged rotating 1 ¢ field

(C)

(D}

with angular velocity m
Constant current in ring i,

i=1, cos ot

Ry Tnduced electric field
S) Magnetic moment

(A)—=(F), (B)—0), (5), (O
A simple telescope used @ﬁ

respectively, Then

—0), (R), (5

tant objects has eyepiece and objective lens of focal lengths £, and £,

Column 11

(P) Radius of aperfure (R)
() Dispersion of lens
(R) focal length £, f,

(5) spherical aberration






