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A block of mass m is suspended from a pulley in form of a circular disc of mass m & radius R. The system
is released from rest, find the angular velocity of disc when block has dropped by height h. (there is no

slipping between string & pulley)

TH m SIAT &1 i R | IR@ @ gRT o1 837 B | AR gl & w0 § 3| RS9 g9 m den
roar R | afe Fora &1 k| | 8ISl WMl 8| 99 i §RT h A8 M9 M W Fdbal Bl DI 9T

B (RRA de2n gadl § ®IS fhaes 78 )

1 |4gh 1 |2gh 2gh
1) === D — = 3) R |2
M) =y 2 @ OLNE
0]
mgh = 1mv2+11m2
2 2
v = oR (no slipping ®1E fhrer =7&l)

2
mgh = 1m(ozR2 +1mR y
2 2 2

mgh = 3 mo?R?

4
4gh 1}4gh
0= [— =—_ |—
3R? RV 3

Three point masses 1kg, 1.5 kg, 2.5 kg are placed at the vertices of a triangle with sides 3cm, 4cm and

5cm as shown in the figure. The location of centre of mass with respect to 1kg mass is :

2.5 kg

1.5 k
1kg 3cm 9

(1) 0.6 cm to the right of 1 kg and 2 cm above 1 kg mass
(2) 0.9 cm to the right of 1kg and 2 cm above 1 kg mass
(3) 0.9 cm to the left of 1kg and 2 cm above 1kg mass

(4) 0.9 cm to the right of 1 kg and 1.5 cm above 1kg mass
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o 3 R ogar 99 fag s e g = S99 1kg, 1.5kg @2 2.5kg B, T F3ya & $1 W
W 2| B & g HAe: 3 om, 4cm @1 5cm B | 99 S B @1 Refd 1kg gEE @ |me Brl e

2.5 kg

1.5 ke
1kg 3cm 9

(1) 1kg & T 3R 0.6 cm ST TAT 1kg TIAM & 2 cm HR
(2) 1kg & T 3R 0.9 cm §T TAT 1kg TIAM & 2 cm HW
(3) 1kg & @it 3l 0.9 cm T TAT 1kg GHAF & 2 cm HW
(4) 1 kg @ < &R 0.9 cm ¥ @1 1kg S&HH & 1.5 cm S0
(2)

Take 1kg mass at origin

1 kg &9 @ o fag o1 W
2.5kg

Y
4 cm ‘ i Sem ‘
X
1kg 3cm 15k
X, =1><O+1.5>;3+2.5><0=0.9c:m
Y., :1><0+1.5>;0+2.5><4:2cm

In a single slit diffraction set up, second minima is observed at an angle of 60°. The expected position of
first minima is

Thd g faadw uftear &, 2nd AT (minima) 60° & ®Iv1 W g qar 8, @ 18t AT (minima) @1
afara Rerfa grft —

(1) 25° (2) 20° (3) 30° (4) 45°
(1)

For 2nd minima g ffdTss & ferg

dsind =21

sind = g (given)

A W3 .
E = T (|)
So for 15t minima is
safere yerd fafsss & o
dsind =\
sing = %: g (from equation (i) (IR (i) &
0 = 25.65° (from sin table) (sin drferaT )
0 ~ 25°
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There are two infinite plane sheets each having uniform surface charge density +c C/m2. They are
inclined to each other at an angle 30° as shown in the figure. Electric field at any arbitrary point P is:
o # oM IS B GG UfEdT ¥ R aHey g e U9 +o C/m2E | Q14 ufEdT Uh g

¥ 30° P W g ¥ | 99 FErgEr e o argfes g P fg@ &F B

Y
+o L
3
30°
+c X
o |, V3). 1. s [, V3). 1.
o [, V3. 1. o ([, B, 1,
3) E{ 1—7Jy+§x} 4) gh1+7 y+5x}

c (1 \/§\A 1.
X Ex

A parallel plate capacitor with plate area A & plate separation d is filled with a dielectric material of
dielectric constant given by k = ko(1 + ax). Calculate capacitance of system: (given ad << 1)

T FHR Uce GURF A a8 & 83%d A ® d ufeeaell & w1 & g8 d 8| 598 w9 U
WRIggdid gared W R | U B WRAgdd e k = ko(1 + ax) 1 q9 e @ elRar @¢f:

(R g ad << 1)
\
N

—»
X

KogoA KogoA ad KogoA KogoA ad
1) Kofoh (4, 242 2y KofolA [y, d 3) Xofo 4) Koo [y, od
(1) “02feata?) @ 01D (@) T (1had) (@) L1+

()
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Capacitance of element % & efkal = kagh
| N |
N
N
— -
X dx

Capacitance of element Tlc® @1 &1RRar, C' =

Zi_} dx
c 2 kogoA(T+0x)

1 1

C  kosoAw
Given feam 8— ad << 1

1 1 a?d?
= od —
C  kotoAa 2

1, 9 (4%
C  KkpgoA 2

C=@[1+‘L"j

dx

/n(1+ ad)

2

<c
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A long solenoid of radius R carries a time dependent current I = I t(1 —t). A ring of radius 2R is placed

coaxially near its centre. During the time interval 0 <t <1, the induced current Ir and the induced emf Vr

in the ring vary as:

(1) current will change its direction and its emf will be zero at t = 0.25sec.
(2) current will not change its direction & emf will be maximum at t = 0.5sec
(3) current will not change direction and emf will be zero at 0.25sec.

(4) current will change its direction and its emf will be zero at t = 0.5sec.

% R e @ wieiier e v wwa ik aRi 1= 1 t(1 - t) yafed 8@ & 8 | TP 2R Broa @1 g
IRTN®T & THIENT BT W SUD B B U R B THY RIS 0<t <1, P IRM qo0T | YT U7 g

AR IRT faega aed 9a Ve @ W0 @& fadwed B

(1) &1 3o = qeerh ofiRk fagld ares 9@ W9 t = 0.25sec W YT B |

(2) a1 3o faem 78 geerht ofR fga arsd 9o 9T t = 0.5sec W 3f¥dHTH B |
(3) g1 3o faem FE SEer SR fag@ @Ed 9 FHA t = 0.25sec W YA B |
(4) a1 o = qgerh ofik faggd e 9 t= 0.5sec W Y B |

(4)

1= Iot — Iot?
¢ =BA

¢ = ponlA

Ve = - ‘;—T = —onAl (1 — 21)

VrR=0 at t=

N =
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Vr VR
Resistance of loop qu &1 uftRig

and dAT Ig =

112t
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If 10% of intensity is passed from analyser, then, the angle by which analyser should be rotated such

that transmitted intensity becomes zero. (Assume no absorption by analyser and polarizer).

I TP gab A 10% aar [or<ell & a1 gas 1 fhad Do § ga 9 b Fia Qaar 3= 8@« |

(A fARTY &) gas & STaayv Y B)
(1) 60° (2) 18.4° (3) 45°

(B)

1=1o cos?0
Io =1 cos?9
10

cosd= —— =031 < - whichis 0.707

V10 V2

(4)71.6°

So 6 > 45° and @I 90 — O < 45° 50 only one option is correct AT Hact Y& fadwed A& B |

i.e. arrfd 18.4°

angle rotated should be g1 g1 HITT = 90° — 71.6° = 18.4°

Three moles of ideal gas A with g—" :% is mixed with two moles of another ideal gas B with g—" =

Y

The g—P of mixture is (Assuming temperature is constant)
v

mﬁvmmawm%gi:gaﬁwmﬁmzﬁzwwm%—_
\% \%

waﬁmmm%ﬁlﬁ%waﬁgimqmwgq(mmﬁaﬁw—ﬂmﬂqﬁﬁﬁﬁl)

v

(115 (2)1.42 (3)1.7
(2)
1R y2R
n +n
o nCp, +n,Cp, _ Ty=1 Py, -1
Vmixture niCy, +n,Cy, nR , nR
y1=1 y2-1
on rearranging we get §- @afted & R,
N+ny _ My Ny . 5_i+i
Ymx =1 11=1 121 Tax—1 U8B 2/8
5 17 5
=9+3=12 =y = =]
VYmix — L 12 12

@)1.3

Ymix = 1.42

Y

_5
3

5

8@
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Given magnetic field equation is B =3 x 10-8 sin(ot + kx + ¢)], then appropriate equation for electric field
(E) will be :
&y T grAIT 47 B FhHRI B =3 x 108 sin(ot + kx + ¢) | & 9 fagd &5 (E) B SR wdfidmx @ |

(1) 20 x 109 sin (ot + kx + ¢) k (2) 9 sin (ot + kx + ¢) k

(3) 16 x 109 sin (ot + kx + ¢) k (4) 3 x 1079 sin (ot + kx + ¢) K
(2

E

B—° = C (speed of light in vacuum fafd # garer @1 arar)
0

Eo=BoC=3x108x 3 x 108
=9N/C
So gafay E = 9 sin (ot + kx + ¢)

There is a LCR circuit, If itis compared with a damped oscillation of mass m oscillating with force constant
k and damping coefficient 'b'. Compare the terms of damped oscillation with the devices in LCR circuit.
e LCR uRuy a1 SIral 3 | S0 TS 3reAfad Qe & | Joidl &1 9l & Re! g m, e &

a1 frais k' B &R srwfaa i b 8, 99 srgAf~ad e @) sHsAl & LCR uRuel | gef i a1 |

(1)L—>m,C—>%,R—>b 2)L->m,C—>k R—>b
1 1 1
B)L>k,C—>b,R—>m 4L—>—,C>—,R>—
m k b

(1)
In damped oscillation AT e #
ma +bv+ kx=0

C
md—;(+bd—x+kx =0 (i)
dt dt
In the circuit gfRuer &
—iR _Lﬂ _9
dt ¢
d’q _dgq 1 .
L—+R—+—q =0 .. (i
ae at ¢ (i

Comparing equation (i) and (i) &1 &% TR
m=Lb=R k=
c
A lift can hold 2000kg, friction is 4000N and power provided is 60HP. (1 HP = 746W) Find the maximum

speed with which lift can move up.
% forde 2000kg S SoT Hae! 8, If T80 4000N § @2 &1 18 ufdd 60HP & | (1 HP = 746W) @9

forre & fdrpad = w0 B, R 98 SR S 9 |
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(1)1.9m/s (2)1.7mis (3)2m/s (4)1.5m/s
Ans. (1)
Sol. 4000xV+mgxV=P
60x746  _
4000 + 20000

V=186m/s. ~1.9 m/s.

12. A H-atom in ground state has time period T = 1.6 x 10-"¢ sec. find the frequency of electron in first excited
state
Th H-TRAY] & SAIGR Bl =1 a7aen # sacidra T= 1.6 x 106 sec. T | T4 Faagid & oM Sufod
ARl ¥ a7t B —
(1) 7.8 x 10" (2) 7.8 x 106 (3) 3.7 x 10" (4) 3.7 x 106
Ans. (1)
Sol. TocLocﬁxEocﬁ
v z z Z2?
T, n 1
T, n} 8
T2 =8Tx

=8x1.6x107"=128x 106
1

fo= ————— ~7.8x 10
12.8x10"

13. Magnification of compound microscope is 375. Length of tube is 150mm. Given that focal length of
objective lens is 5mm, then value of focal length of eyepiece is:

TP YT eI I Taed & 375 8 | el @ 7= 150 mm © | &I T figws o @ Bied
T fo=5mm 9 AT ofE @ BIHd g fe B AH BN ?

(1) 2mm (2) 22mm (3) 12mm (4) 33mm
Ans. (2)
Sol.  Case-l

If final image is at least distance of clear vision
Ife s gfifers fectd W gfe R a1 @
M.P. = = 1+R ; 375 = 150 1+§
fo fq 5 fq
375 25
s 1+_
30 fq
345_25
30 f,
fo= 199 =247 cm; fo ~ 22 mm
345

Case-ll
If final image is at infinity af% aifsm ufafesg s w® &

mP.= L[ 2] =375
fo L

e
fe=22 mm
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14. 1 litre of a gas at STP is expanded adiabatically to 3 litre. Find work done by the gas. Given y = 1.40 and
314=4.65
U6 T P 1eiex B STP R 3 ofick d& yariRd far oiman 81 3 gR1 b @ & @ R 8y =
1.40 Term 3'4=4.65
(1) 100.8J (2) 90.5J (3) 45J (4)18J

Ans. (2)

Sol. P;=1atm, T; = 273K
PV =PV

V. Y
\2
14
= 1atm (1j
3

PV, =P,V.
now work done 319 fbar T &rd = % =88.7 J
y—
Closest ansis 90.5 J
15. A string of length 60 cm, mass 6gm and area of cross section 1Tmm? and velocity of wave 90m/s. Given

young's modulus is Y = 1.6 x 10"" N/m2. Find extension in string
TFH 60 cm A= IR, HET F@HM 6gm MR IR FIE BT AT 1mm23NR TIT HT I 90m/s B |
(fRam B A7 yeaRerdl onid Y = 1.6 x 10" N/m?2) =il # J¥iR 9aTsy
(1) 0.3 mm (2) 0.2 mm (3)0.1 mm (4) 0.4 mm
Ans. (1)

Sol. V= I
n
T= nv?

S

pv2€

AY

after substituting value of p,v,¢,A and Y we get
WV,LA TATY &AM @ W)

Al=0.3 mm

Al=

16. Which of the following gate is reversible

39 I PITT §R SShANY B |
H—D— 2 —>——
o— @ ——

Ans. (1)
Sol.  Alogic gate is reversible if we can recover input data from the output
eg. NOT gate

TP Th gk SShAWMI B A Rl Fod & R R Mol Jod ura fear &1 9@ |
eg. NOT gk
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A thin uniform rod is of mass M and length L. Find the radius of gyration for rotation about an axis passing

through a point at a distance of % from centre and perpendicular to rod.

TP Udell ThAAH B fI9h sqdF MAR IHE L | Ol B8 & &= I %Eﬁaﬁ?@giﬁmﬂﬁm&iﬁ
e goib s sma av |

7 5 7 19
(1)\/%L (2)\/4:8|_ (3) 35 L “4) |zt

(1)

»

L/4

2 2
&H\A(Lj = MK2
12 4

2 2

L L

12 16

K==L
48

A satellite of mass 'M' is projected radially from surface of earth with speed 'u'. When it reaches a height
equal to radius of earth, it ejects a rocket of mass % and it itself starts orbiting the earth in circular path

of radius 2R, find the kinetic energy of rocket.

TP SIAE 'M'S ISTUE B gl o |aE § U A & A1 sy e § uafia e @ 31 99 98 ged
aﬁﬁwzﬁwwiaﬁwqﬁaw%aﬂﬁ%% g B frhIfig a) < § 3R I8 wWa 2R

o & g v # uReH SR YE R @ 3, A A o o Hat 8l

(1) 5M 2 119GM, 2 5M 2 1136M, @M L2 119GM, @ M 2 1136M,
200R 200R 20 100R 20 200R

0

—GMM gz - —GMM %Mvz

ﬁ




19.

Ans.

Me
M/10 V
__________________ >V Vr — Transverse velocity of rocket
2R I aM/10 Vg — Radial velocity of rocket

M IMGIGM,,
—V; =
10 10V 2R

Mvr =M /uQ-GMe
10 R

Kinetic energy 7t @it = 1M(VT2 +Vr2)
210
_ M( 02 119GM,
20 2R
_ o2 119GM,
200R

The current 'i' in the given circuit is
R 7 gRuer 3§ grT W' —

10
i

(1) 0.2A (2)0.3A
(1)

M

20

g1SMe
2R

(3) 0.5A

+100u2—100%]

(4) 0.25A

<c

Saral
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Sol.
10
1
1 20
10
MWy
20
|
My
-1
1= — =04A
25
i=L=02a
2
20. A current carrying circular loop is placed in an infinite plane if ¢i is the magnetic flux through the inner
region and ¢, is magnitude of magnetic flux through the outer region, then
TP gRIAE JAIHR U 3 dat § Rerd 8, I oaRe &3 4 I g vaa ¢ a1 159 85 9
TR DI TAR o B AN
(1) &> o (2) ¢ < o
(3) ¢i=—o (4) & = o
Ans. 3
Sol.  As magnetic field lines always form a closed loop, hence every magnetic field line creating magnetic flux
in the inner region must be passing through the outer region. Since flux in two regions are in opposite
direction,
o =— do

Hindi. qﬁs B &§F V@R 97 U B A0 FHRA T o UG GRS &F Y@ gRT ARG &7 H A
o T g daad 98T &3 | YR § 3k 39 QA &A1 # IuRerd varew fawda fRen § @ 7
i 4 =—do

Numerical Value Type (V&S UHIR)
This section contains 5 Numerical value type questions.
39 @S ¥ 5 AT UHR D U & |

21. Consider a loop ABCDEFA with coordinates A (0, 0, 0), B(5, 0, 0), C(5, 5, 0), D(0, 5, 0) E(O, 5, 5) and
F(0, 0, 5). Find magnetic flux through loop due to magnetic field B = 3i + 4k
U ABCDEFA @ ®edm oy s fAdeies wmwer: A (0, 0, 0), B(5, 0, 0), C(5, 5, 0), D(0, 5, 0)
E(0, 5, 5) @I F(0, 0, 5) ¥ | e &4 B =3i +4k & RV o W T<RT g FeIad T B |
Ans. 175




Sol.
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Sol.

23.

Ans.

Sol.

24,
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Sol.

¥Saral

¢=B.A = (30 +4Kk).(25 +25K)

¢ = (3 x25) + (4 x 25) =175 weber

A Carnot's engine operates between two reservoirs of temperature 900K and 300K. The engine performs
1200 J of work per cycle. The heat energy delivered by the engine to the low temperature reservoir in a
cycle is:

TFh FTHe g9 QA AN A & 789 SR d_ar @ 9 argae Ha9: 900K @I 300K B | S99 Uedd
T § 1200J BRI FRAT T | TF a6 § O {74 19 arel g @1 fhae S @R BRa § |

600

m=%w=me
Q=Q,-W=600J

A non-isotropic solid metal cube has coefficients of linear expansion as 5 x 10-% /°C along the x-axis and
5 x 10-6 /°C along y-axis and z-axis. If coefficient of volume expansion of the solid is C x 10-6 /°C then
the value of C is

AT B G1fcdad |9 BT AU V&I TAR YO x—31& B Q™ 5 x 1075 /°C T y Td z-37&1 & Irgfawt
5x 106 /°C g | If A F1 MATT YAR ol C x 10 /°C &, A C & 919 = &I |

60

V =202 + o

=10 x 106 + 5 x 10-5

=60 x10°%/°C

A particle is released at point A. Find its kinetic energy at point P. (Given m = 1 kg and all surfaces are
frictionless)

T B B g A S BIgT o 31 g P wR it Sutt a1 11 | & & m =1 kg T &+t |ae aforfza
B

A P
i \ /-I. im
B
10

KE=PE1—PEz=mgh1—mgh2
=1%x10x2-1x10%x1=10J
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25. On a photosensitive metal of area 1 cm? and work function 2eV, light of intensity 6.4 x 10~ W/cm? and
wavelength 310 nm is incident normally. If 1 out of every 10° photons are successful, then number of
photoelectrons emitted in one second is 10*. Find x
TFH YR G G91g BT &F%A 1 cm? TN SRIGT 2eV 8| 37 W 6.4 x 105 W/em?2 faal Jad 310 nm
TR BT YHIA oIaq AMUfd 2| a7 103 BIed § | HIdl Uh BISHH, Ud UHIY FoAdei Scdoid dx
FHAT & A U AHUS H SANId BIel SAdgl= & G 10%8, d9 X 51 B |

Ans. 11

Sol.  Energy of photon. E = % =4eV > 2eV (so photoelectric effect will take place)

=4x1.6x10"°=6.4x10-"° Joule
No. of photons falling per second
_ 6.4x10°x1 101
6.4x107"°
No. of photoelectron emitted per second
0™

== 0

Hindi. ®Iei9 & & E = %=4ev > 2eV (31 UHR fagd yvrg S Bm)
=4x1.6x10"°=6.4 x 10" Joule
yfR®wUs 3muferd wrerd
_ 6.4x107°x1 10

6.4x107"°
TR pUs ScAfId BIeIseiae i
1014
RTE

=1011
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