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1. An electron (of mass m) and a photon have the same energy E in the range of a few eV. The ratio
of the de-Broglie wavelength associated with the electron and the wavelength of the photon is (c
= speed of light in vaccuum)

1(2E\"? E\'? 1( E"
(l)g(ﬁj (2) ¢(2mE)*/? (3) [ﬁ) 4) = (ij

T FAGE (G m) iR T BIE & il E 8 gelagid—dlee 8 | gadgi™ & S—FNTell aIasd a1 e
@ TS BT U BT (¢ = b B fafa # f)

1(2E)"? E )/ 1( BN
| 2= 1/2 —
(1) ¢ ( - ] (2) ¢(2mE) (3) [ij 4 ¢ (ij
Sol. 4
N h
q for electron = >mE
A for photon = E
_ h E 1]E
Ratio = \/2— he >m
2. The activity of a radioactive sample falls from 700 s~*to 500 s~*in 30 minutes. Its half life is close
to:
(1) 62 min (2) 66 min (3) 72 min (4) 52 min
et uarel & v T @) wfsaar 30 At § 70051 W 50051 T HH B RN B | 39yt @1 o1 amg =
# 9 fHaa fae 2°
(1) 62 fAmie (2) 66 fAmie (3) 72 fAFie (4) 52 fA=ie
Sol. 1
In[i} =it
At
= In2 =%t , ..(0)

700
N In[soo} M30min) i

(i)/ (ii)
In2 t.,,
=  In(Z/5) (30min)
=  (2.06004) 30 = t,, = 61.8 min
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Sol.

Mass per unit area of a circular disc of radius a depends on the distance r from its centre as

o(r) = A + Br. The moment of inertia of the disc about the axis, perpendicular to the plane and

assing through its centre is:

(A, B (A, B
(1)2na(4+5) (z)na[4+5)

aA B A B
(3) 2na* [T+§) (4) 2na* [Z+§)
5 a @ Uh aueR %6 & 9 SF%d 3HRE BT SIHE o () 3D D5 A G r W 39 YGR R FRar B
o(r)=A+Br| & & &= ¥ 8o M drd iR %6 & awaq a1 @& Ane 3 &1 STea—amel &

A aB A aB
(1) 2na4 [Z + ?) (2) TCa4 [Z + ?)

aA B A B
(3) 27ca4 [T + g) (4) 27ca4 [Z + gj

1
c=A+Br

jdm =I(A + Br)2nrdr

I=[dmr

j (A + Br)2nr3dr

0
4 5

=27 Aa—+Ba— = 2na* A+§
4 5 4 5

In the figure, potential difference between A and B is :
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(1) 10V (2) 15V (3)5V (4) zero
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Sol.

Sol.

o W o § AR B & 99 favyarax 8

AAAAA '\I
\AAAAALJ VI
Ly 10keZ Z10k0
B
(1) 10V (2) 15V (3)5V (4) ==
1
Diode is in forward bias, so it will behave as simple wire so,
5
AVAV(A)VAtﬁfne A a A'AVA"VA'A' b
L3y 10k S0k _, 10K0E
< = < I :
B 30 v
30 x5 =10V
Vv = =
®  5+10

A particle of mass m and charge q has an initial velocity v = vo'j. If an electric field E = Eo'i\ and

magnetic field B = Bo'i\ act on the particle, its speed will double after a time:

2mv, , 3mv, 5 J2my, J3my,
(1) qE, (2) qE, (3) qE, (4) qE,

m S AR q Y $ U B0 B ARAG A Vo= v ] ¥ AR b Rgd &5 E = E,i 9o g &

I§:I§0'i\ FU R BRI 8, 99 711 F99 geard s9a! a1 g e8nll —

2mv, , 3mv, 5 J2my, J3my,
(1) qE, (2) qE, (3) qE, (4) qE,
4
As v:vo’j

(magnitude of velocity does not change in y-z plane)
(2v )P =v 2+ v?
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v, = By, v
E
\/§v0 -0+35¢
m
i m, q E=E,i
‘ mv,+/3 T —
- E B = B,
q
6. An emf of 20 V is applied at time t = 0 to a circuit containing in series 10 mH inductor and 5Q
resistor. The ratio of the currents at time t = o and at t = 40 s is close to : (Take e? = 7.389)
(1) 1.06 (2) 0.84 (3) 1.15 (4) 1.46

To faggd aRuel § 10 mH &1 U& 3R R 5 0 &1 T AfoRied &1o0 § & gU 8 | 39 R 20 V &1 U fgfa—arssd
I t=0 I R 1 91 2| 59 RAfT H t =0 R t = 40s W 39 URYY § g8 arell faegga amisli & a4
H argurd = d 9 feae fde gr?
(e2 &1 A9 7.389 <)
(1) 1.06 (2) 0.84 (3) 1.15 (4) 1.46

Sol. 1
NTA answer = C (wrong ans)

R = 50
MWW
20V T L = 0.01H
-3
t=0
-t -t
i=i, {1 - eL/Rj _ @{1 - e°-°1/5j
5
= 4 (1 - e-s00t)
i =4
i40 = 4(1_e—500x40)
1 1
41— =41l
= (ez )10000 (7-29)10000

00

i ~1 slightly greater than one
40
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7. The figure gives experimentally measured B vs H variation in a ferromagnetic material. The
retentivity, coercivity and saturation, respectively, of the material are :

(1) 1.0 T, 50 A/m and 1.5 T

(2)1.5T,50A/mand 1.0 T

(3) 150 A/m, 1.0 Tand 1.5T

(4)1.5T, 50 A/m and 1.0 T

fora 3 s dre—ga@r (ferromagnetic) 9l & fofl Ta TRIMT §RT A T B vs. H &1 fa=rvr fawman @ 2

39 gt & grvreferar, framfear 9 dawdr &1 719 & HEen —

Mmpa
204 ez
1.0 /" ;
_11?0 ] _507"— I" ] ] H
1 .50 150 A/m
A A -1.0
n’-’-—-—::: """" 7__
+ -2.0

(1) 1.0 T, 50 A/m @ 1.5 T
(2)1.5T, 50 A/m @21 1.0 T
(3) 150 A/m, 1.0 T@=m1.5T
(4)1.5T, 50 A/m @21 1.0 T
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Sol.

X = retentivity
y =coercivity
z =saturation magnetization

A planar loop of wire rotates in a uniform magnetic field. Initially at t = 0, the plane of the loop
is perpendicular to the magnetic field. If it rotates with a period of 10 s about an axis in its plane
then the magnitude of induced emf will be maximum and minimum, respectively at :
(1)2.5sand 7.5s (2) 5.0 sand 10.0 s

(3)5.0sand 7.5 s (4)2.5sand 5.0 s

T AR BT 91 3Tl FAANT U U Uhad g &3 § gA @ 2| 99 t = 0 R U &1 I = &3 &
A 21 I U 10 BT & IMMadd Hiel M0 T A BIHR S aTel b 31eT & aR1 AR FA 8T & df 399 IRa
fagga—are® 9o &1 A9 91 4 9 T 99l R HEe if¥ead SR =gAaH e

(1) 2.5s3R7.5s (2) 5.0 s 3R 10.0 s
(3)5.0s3R7.55s (4) 2.5s3R5.0s
4

2n 0w
nN=—=—

T 5
When ot = —

en(:)—2

¢ will be minimum
e will be maximum

= 2.5 sec

(GIEN NI

When ot = =
¢ will have maximum
e will be minimum
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Sol.

10.

Two ideal Carnot engines operate in cascade (all heat given up by one engine is used by the other
engine to produce work) between temperature, T, and T,. The temperature of the hot reservoir of
the first engine is T, and the temperature of the cold reservoir of the second engine is T,. T is
temperature of the sink of first engine which is also the source for the second which is also the
source for the second engine. How is T related to T, and T,. If both engines perform equal amount
of work ?

2T,T,

SO ) T={uT,
T, +T

(3)T=% 4)T=0

1 377eel Bl g7 AU Fag (Th 37511 gRT B! T F9Y0f ST §AR 57519 gRT B HIA H TN B STei!
8) W T SR T, UM & <1 & 4RI & 4 ol U E | U8el $void & TH S HSR BT A19HE T, ® Gl guR
ST B IUS HH SR Pl AH T, 8 SR Ugel gwoi & Rich B1 YA T G g7 B AN Bl A9HH Sl
T &1 gfe <l g e Bl b1 Sred el B Al T, T, 3R T, e &

_ 2TITZ
(1) T= T+ T, 2 T=-yT,T,
T,+T
(3) T=% (4)T=0
3

Q, : Heat input to 1 engine

Q, : Heat rejected from 1*engine

Q. : Heat rejected from 2"“engine

Work done by 1t engine = work done by 2" engine
Q,-Q=Q-Q.

2Q =Q,+Q.

2=—"+

— |-
|

T=1*th
T

Under an adiabatic process, the volume of an ideal gas gets doubled. Consequently the mean

1
o

S _

C Y for this gas then a good
\

collision time between the gas molecule changes from ¢, to t,. If

T
estimate for ﬁ is given by :
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Sol.

11.

Sol.

TP SWRIE! Ufbar § Ue el 39 B I 1Y 8 O © | $9D HRU SHS AURi H B drell ST B
C
AT T 1, W dSABR 1, 8 O B | IR 39 T B o C—P=Yaﬁz—2$%ﬁwmaﬁmﬂ%:
v 1
1& 1Y 1
(1) (5] ’ (2) 2 @ (2] 4) 5

Bonus
NTA answer = 1 (wrong ans)

jaxation time (1) & —=
relaxation time ﬁ

1
Vit

and T «

—+=(2)? (option not matching)

An elevator in a building can carry a maximum of 10 persons, with the average mass of each
person being 68 kg, The mass of the elevator itself is 920 kg and it moves with a constant speed
of 3 m/s. The frictional force opposing the motion is 6000 N. If the elevator is moving up with its
full capacity, the power delivered by the motor to the elevator (g = 10 m/s?) must be at least :
(1) 48000 W (2) 62360 W (3) 56300 W (4) 66000 W

TP ARG H o1 §U Yellde” ¥ 3ied S@dM 68 kg & 3ffidad 10 Afd 511 9 & | @lell Telldex &1 59 920
kg 8 3R I8 3 m/s A & Tl 8 | Yelldex TR ¥ arell €901 ge1 6000 N B | fS Telldex 3rg=l ifidaH evdr b
R 3N HWR Pl IS BT 81 Al 3TBI FAM dlel HIEX §RT &1 S dlell [AaH 2fdd b1 449 & ¢ (g = 10 m/s?)
(1) 48000 W (2) 62360 W (3) 56300 W (4) 66000 W

4
Net force on motor will be

F .= [920 + 68(10)]g + 6000
= 22000 N

So, required power for motor
P.=F,.v

= 22000 x 3
= 66000 watt
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12.

Sol.

13.

Sol.

14.

In a building there are 15 bulbs of 45 W, 15 bulbs of 100 W, 15 small fans of 10 W and 2 heaters
of 1 kW. The voltage of electric main is 220 V. The minimum fuse capacity (rated value) of the
building will be :

(1) 15 A (2) 20 A (3) 25 A (4) 10 A

Th gARG H 45 W & 15 9cd, 100 W & 15 BIT U8 3R 1 kW & <1 €Iex 8| 390 I arell faga amr 220
V IR Sl B | $9 SARA H M dTel WIS dl gAaq ST B

(1) 15 A (2) 20 A (3) 25 A (4) 10 A
2

Total power is = (15 x 45) + (15 x 100) + (15 x 10) + (2 x 1000)

= 4325 W

So current is = =19.66 A

220
Ans. 20 Amp

A thin lens made of glass (refractive index = 1.5) of focal length f = 16 cm is immersed in a liquid
of refractive index 1.42. If its focal length in liquid is f, then the ratio f / f is closest to the
integer :

(1) 17 2)1 39 4)5

HF (Uaddid = 1.5) & a9 Y UG Udel o & Bed g0 f = 16 cm 2| 99 39 1.42 [Uadd & Th 59
STl Sl & 1 99 %4 H g9l ®idd g9 f 8 Sl 7| srgurd f/f e W e qoite & Meead 87
(1) 17 2)1 39 4)5

3

1 (K (L _1
fa ua Rl RZ
) (g
Lol ) \1.42 0.08

e N N

Ha

£ (1.42)(0.5)
T 0.08 =8.875 ~ 9

a

In a Young's double slit experiment, the separation between the slitsis 0.15 mm. in the experiment,
a source of light of wavelengh 589 nm is used and the interference pattern is observed on a
screen kept 1.5 m away. The separation between the successive bright fringes on the screenis :
(1) 4.9 mm (2) 5.9 mm (3) 6.9 mm (4) 3.9 mm

I & e wrr | |1 fREl & 9/ @ g9 0.15 mm B | afk S 589 nm TRIQE &I THTY TN H A
ST 3R g9+ arel afaavor Yef &l 1.5 e g3 W Udh Jd TR Sl 9 A1 U W &I IR bl & 9= @t
i@f gl

(1) 4.9 mm (2) 5.9 mm (3) 6.9 mm (4) 3.9 mm
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wrRifar  wmusfawr raw
Sol. 2
B AD  589x10°x1.5 5 g
=— = = 5.9 mm
d 0.15x10°
15. A stationary observer receives sound from two identical tuning forks, one of which approaches

Sol.

16.

Sol.

and the other one recedes with the same speed (much less than the speed of sound). The
observer hears 2 beats/sec. The oscillation frequency of each tuning fork is v, = 1400 Hz and the
velocity of sound in air is 350 m/s. The speed of each tuning fork is close to :

(1) 1 m/s (2) ¢ m/s 3) 7 (4) 5 m/s

T ReR etd Q1 Uead RS fgysil (tuning forks) & smarell af =1 &1 ¥ | 39 fgyoil # & va erds a1
3R Il BT & Wi ORI gyt S T (8a1 & ey @) 1fd | 987 H9) A et A g1 o <@ ¢ | Ak fggei @
ARy v, = 1400 Hz, a1 # &< &1 7Ifd 350 ms &1 3R Vet 2 fawia (beats) ufa Wdbs G el &1 d gyl
B! TR BT AA B

1 1 1
(1)1 m/s (2) g m/s (3) 3 (4) 5 m/s
3
\% o \%

—sl—>observer —,

C C
o(eSu)-vlerv) -
olc-v/) °lctv) =2

1
V =—-—m/s

4
An ideal fluid flows (laminar flow) through a pipe of non-uniform diameter. The maximum and

minimum diameters of the pipes are 6.4 cm and 4.8 cm, respectively. The ratio of the minimum
and the maximum velocities of fluid in this pipe is :

5 81

(1) o 2 > @ 2 (4) o2

T 377ee 59 9o g A & TP UIsY ¥ WRIY JATE H 98 @1 © | UgU Bl Afedd 9 FAdH A HA: 6.4
cm 3R 4.8 cm 2| T4 UISY # 984 a1l §9 1 =AAH MR S1f¥eaH Y BT U ©

9 3 3 81
1) ¢ (2) 3 (3) > 4) 55¢
1
Using equation of continuity
A1V1 = A2V2
Vi A, [4_8) _9
V, A “l6.4) 16
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17.

Sol.

~ ~

- i+
The electric field of a plane electromagnetic wave is given by E=E, %chos (kz + ot)

T

At t = 0, a positively charged particle is at the point (x, y, z) = [0, 0, k] . If its instaneous velocity

at(t=0)is v0l2 , the force acting on it due to the wave is :

~

(1) parallel to k (2) parallel to %

(3) antiparallel to % (4) zero

~

U el fAgd — g a1 i fagd & E=E0%C05(k2+mt)%IWt=OWWWﬁIﬁW(x,

Y, 2) = [01018 farg oY R 1 AR $H A (t = 0) W F9 BT I vk & A TR $ SR g6 W 7 e aed

BN

(1) k & "a=R (2) % & GHR
(3) % EZRSIGREIESN (4) 7=

3

4]

’i‘ n
Force due to electric field is in direction = { > ]
i+]
becauseatt =0, E = \/E E,
Force due to magnetic field is in direction q(\7 X E) and v || |Z

It is parallel to E

net force is antiparallel to

99 percentile and ahove
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18.

Sol.

19.

Sol.

B2
The dimension of f’ where B is magneticfield and p is the magnetic permeability of vacuum
0

is :
(1)ML1T2 (2) MLT> (3) M L2 T2 (4)M L2 T
2
;To,mﬁBgmﬁﬁaﬁ%sﬁ?uoﬁahaﬁ?ﬁaﬂuW%,aﬁﬁW&%:
(1)ML1T2 (2) MLT> (3) M L2 T2 (4)M L2 T
1
BZ

energy density in magnetic field = 2
0

Force x displacement _ MLT °.L
(displacement)? N

= ML-T-2

A mass of 10 kg is suspended by a rope of length 4 m, from the ceiling. A force F is applied
horizontally at the mid point of the rope such that the top half of the rope makes an angle of 45°
with the vertical. Then F equal : (Take g = 10 ms2 and the rope to be massless)

(1) 100 N (2) 75N (3) 90 N (4) 70 N
10 kg S@MEM I 4 m TR Th IR R Bd W ACHIT g1 & | I & = 8ot faen § va 9df F 39 9aR
TR ST B o SRR BT HURY S R Sed e | 459 1 Hivr g91a1 B | F B 74 & (RN BT g@HE Aoy
AM d21 g = 10 ms2 of)

(1) 100 N (2) 75N (3) 90 N (4) 70 N
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20.

Sol.

21.

Sol.

A box weight 196 N on a spring balance at the north pole. Its weight recorded on the same
balance if it is shifted to the equator is close to (Take g = 10 ms=2 at the north pole and the radius
of the earth = 6400 km) :

(1) 195.32 N (2) 194.32 N

(3) 194.66 N (4) 195.66 N

TS dad B Il ga TR R el iR a9 196 N & | afd I8 e @1 (equator) W RIFRIRG fda e &, a9
FAM Jell RS9l 391 ¥R 7191 & e 8| (ST ga W g = 10 ms2 of a1 9 &1 351 = 6400 km ©) :

(1) 195.32 N (2) 194.32 N
(3) 194.66 N (4) 195.66 N
1
at pole, weight = mg = 196
m = 19.6 kg
at equator, weight = mg - mw?R
2n ?
= 196 - (19.6) m x 6400 x103
= 195.33 N

The balancing length for a cell is 560 cm in a potentiometer experiment. When an external
resistance of 10 Q is connected in parallel to the cell, the balancing length changes by 60 cm. If

N
the internal resistance of the ceil is EQ’ where N is an integer then value of N is .............

T UM § U A 560 cm o1 W Agferd 81 8 | Afd Al & FH=iR 10 QB T HfaRied o

mﬁﬁmﬁmsocmﬁmaﬁﬁ%mﬁ:ﬁawsﬂaﬁzﬁmu%Qﬁr(aﬁNQ‘cﬁthﬁEB%)aﬁN

12

Let the emf of cell is ¢ internal resistance is 'r' and potential gradient is x.
only cell connected :

¢ = 560 x ..(0)

After connecting the resistor

ex10

10 +r

from (1) and (2)
56 = 50 +5r

= 500 x ....(ii)

S 120
r=g =1

n=12
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22. Consider a uniform cubical box of side a on a rough floor that is to be moved by applying
minimum possible force F at a point b above its centre of mass (see figure). If the coefficient of

b
friction is u = 0.4, the maximum possible value of 100 x 3 for box not to topple before moving

a

T THEHM THR Fad, RTaa] T o7l & TS a &, T W&l a8 R 381 gl 2 | 39 W 59 & 4 b $a18

R R[AGH G99 9 F o ax 39 G § (R <) | afe |wor Joid &1 79 w= 0.4 81 a1 100 X %ao-rsﬂéw
|va 74 fha 8 9 digd 999 Raad 9 Ugel 984T gefed 9 o |

Sol. 50
For no toppling

F[9+bjs mgE
2 2
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23.

Sol.

0.4b<0.3a
b<32
4

b <0.75a (inlimiting case)
But it is not possible as b can maximum be equal to 0.5a

[1009) =50
a max

The sum of two forces p and Q is R such that |R|z|P|. The angle 6 (in degrees) that the

resultant of 2P and Q will make with Q is,
&1 9l p 3R Q B SR e arell 91 g WA e fb |R || P| | If& 2P @21 Q @1 SirsdR et arenn g

g4 Q ¥ o PO (RN H) a=rcn € 1 ¢ b1 WA BN |
90°

so angle between (2|5 + Q) and Q is 90°
Alternate solution

Pra-p

P2 + Q2+ 2PQcos6 = P?
=Q+2Pcos6=0

2Psin®

= mzw [2Pcost + Q = 0]

tan a
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24,

Sol.

25,

Sol.

A 60 pF capacitor is fully charged by a 20 V supply. It is then disconnected from the supply and
is conneced to another uncharged 60 pF capacitor in parallel. The electrostatic energy that is lost
in this process by the time the charge is redistributed between them is (in nJ)

60 pF aRaT & Ta |eRS &1 20 V & FHd | Y1 MIRd favan Siran 2 | dogeand 39 S3d 9 8¢raR 60 pF &
e AR MR ety | urd weed (parallel connection) # SIGT ST 2| W19 3779 O dRE W &Ml
JenRAl # faaRka & S @1 59 ufbar § Rer 95 oot @l &fd n) 4§ el @ |

6

V; | | 0

V,/2¢ 40

Vv, = 20V
heat loss = Ui - Uf

2
_leov —zllc[ﬁj } _ v

2 2 2

(60x107%)(20)’
= 7 =6 x10°)J=6n]

M grams of steam at 100°C is mixed with 200 g of ice at its melting point in a thermally insulated
container. If it produced liquid water at 40°C [heat of vaporization of water is 540 cal/g and heat
of fusion of ice is 80 cal/g] the value of M is

100°C dE™ &Y M U4 a1 &1 200 M 9% § Uh SR 009 § e Sar 8 | ary {9 ugel 9% &1
ATIA 379 TTelidh & a-TeR o7 | IS I8 Ufhan & o<d § 40°C &1 Siel fAerar &1 a1 M &1 A4 8 (STt B1 arsdiamRoy

ST 540 cal/g 3R 9% @) HiTed o1 80 cal/g ® 1) |
40

Mice Lf + mice (40 - 0) CW = msteava + msteam(loo - 40) CW

— 200 [80 + 40(1)] = m[540 + 60(1)]

_, 200 (120) = m(600)

m =40 gm
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