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Please Solve Using Pen
And Paper
No Short Cut For
Success




An infinitely long straight conductor carries a
current of 5 A as shown. An electron is moving
with a speed of 10° m/s parallel to the conductor.
The perpendicular distance between the electron
and the conductor is 20 cm at an instant.
Calculate the magnitude of the force experienced
by the electron at that instant.

Electron v=10° m/s
20 cm

l

L v
5A Q
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1) 4x10-20N

2 8wx10—20N

B 4wx10-20N

\/ 8x 10—20 N

A dipole is placed in an electric field as shown. In
which direction willit move ?
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@ towards the left as its potential energy will

increase.

towards the right as its potential energy will
decrease.

(6] towards the left as its potential energy will

decrease.

“«@ towards the right as its potential energy W].l_l

increase.

g Mo

———-i

w
wehe

AN S|
C

Io XAES'

2020 %

= 4D ST =

et

Iv\-e-—lvu te lowa

2 f

=
Adwl +©
60V\8MC‘|‘KJP

OL
2T0 '

|

5A Q

=l %16 (fecta )

l'éXl;Wx L%c_z_l xlt;f

815 °° N ewton-

BNL=2  Potenh'al emar

$loc e

'E" U:—- ¢-E
3N wWmo\|
Net {orce

n

It w

So-

= - ¢ @ <2180

Net torQul el

A pole
etectric freld

oY &

signt E4 €€ 4
towayrds n?u—

=0

Towelkds RleHT

ex {e¥

LL r‘\wz

T M BLOCK MAIN ROAD GREATER KAILASH 2 NEW DELHI

9958461445,01141032244




h

An inductor of inductance L, a capacitor
capacitance C and a resistor of resistance ‘R’ afe

ANS-2 A 60X 8 ANL
C———————
connected in series to an ac source of potenti l
difference “V’ volts as shown in figure. 1 l
e | . V- Ve N NN
Potential difference across L, C and R is 40 Y. — & L

10 V and 40 V, respectively. The amplitude
current flowing through LCR series circuit {s

10+/2 A. The impedance of the circuit is : - C4 0.)1 .|.. C A‘ o -~ lo ) P (.VL“VD % \)
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A lens of large focal length and large aperture is|
best suited as an objective of an astronomical A A A A
telescope since : (4) (— 1 + kII— _] + k& o= o

@ a large aperture contributes to the quality

=]

h

For a plane electromagnetic wave propagating
x-direction, which one of the following combinatiow

and visibility of the images.

(2  alarge area of the objective ensures better KN §-3" AQY ?e Q-Pe{‘l'u. "'C "go'{ - Alm 8-41'\(1’ "‘f_W’V_

light gathering power.
v
[€)) alarge aperture provides a better resolution. —t A 4 Y { e a 1 m b €a01 “ '
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Column - I gives certain physical terms associated
with flow of current through a metallic conductor.
Column -II gives some mathematical relations
involving electrical quantities. Match
Column - I and Column - II with appropriate
relations.

Column - I Column - 11
m
[N Drift Velocity (€] neZp
[€2)) Electrical Resistivity @ nevg
. . eE

[(®)) Relaxation Period @®) ™ T

) E
[€D)) Current Density [S)] T

A-R), B)-(S). (O)-P), D)-(Q
@ A-R), (B)-(S), (O)-(Q), (D)-(P)
(€] A-R), B)-(P), (O)-(S). D)-(@
“@ A)-R), B)-(Q). (O)-(S), (D)-(P)

An electromagnetic wave of wavelength N\’ is
incident on a photosensitive surface of negligible
work function. If ‘m’ mass is of photoelectron
emitted from the surface has de-Broglie wavelength
Ag-> then :

2m 2
™ “[ﬁ}d

2
L R

_(2h 2
SEN

A particle is released from height S from the
surface of the Earth. At a certain height its kinetic
energy is three times its potential energy. The
height from the surface of earth and the speed of
the particle at that instant are respectively :

S 38S
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A particle is released from height S from the
surface of the Earth. At a certain height its kinetic
energy is three times its potential energy. The
height from the surface of earth and the speed of
the particle at that instant are respectively :
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10.

A screw gauge gives the following readings when
used to measure the diameter of a wire

Main scale reading : O mm
Circular scale reading : 52 divisions

Given that 1 mm on main scale corresponds to
100 divisions on the circular scale. The diameter
ofthe wire from the above data is :

(¢B) 0.52 cm
@) 0.026 cm
(&) 0.26 cm

“@ 0.052 cm

A thick current carrying cable of radius ‘R’ carries
rrrrrr t ‘I” uniformly distributed across its
cross-section. The variation of magnetic field B(r)
due to the cable with the distance ‘r’ from the i

@ B

@ B

(3), B i i
1 /’
@ B
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12.

Two charged spherical conductors of radius R; and A N ; — I I
R, are connected by a wire. Then the ratio of

surface charge densities of the spheres (o,/0) is :
o R Zonneeted wldbrv
R £Lame wute nevv
2 bolewhial wi'll fCwmaun

(Rl] Lot Ya/ut v, ...V,\ b 9, il
® Ry [ 2 = 22 S, = Y
: ' 3_"" € :’;i “. ‘ ATTE > T L

@
RS

@L G (l -9 L

The number of photons per second on an average L

emitted by the source of monochromatic light of - @r K .

wavelength 600 nm, when it delivers the power of - — ?( —

8.3x 10~ 3 watt will be : (h=6.6 x 10~ 31 Js) e, € >

@ 108 - ﬁr £ <~ ‘z
@ 1017 AN ¢~ = NT <
(3 1016 N ‘e pamy| _G_‘.: %—(h <

4 1015
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13.

14.

A cup of coffee cools from 90°C to 80°C in t minutes,
when the room temperature is 20°C. The time
taken by a similar cup of coffee to cool from 80°C
to 60°C at a room temperature same at 20°C is :

13, le tHal

E rewdb

@— Qnal tewib
coufee remb
t Cec ond

@™

&

@ 13t

5
4) 13

The equivalent capacitance of the combinatio
shown in the figure is :
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15. The effective resistance of a parallel connection that AN - |5- l_ = ‘é" + '&!" +'—L + —L
consists of four wires of equal length, equal area of £ ef@ | €3 eﬁ
cross-section and same material is 0.25 (). What = 0O2rCwW | — o
Wi]l bg the effective resistance if they are connected :q 0 7 2‘ - R" - ﬁ_g = e‘.f B &
Zrll)serlzsz‘lﬂ __\—O‘QS' = .?: = K= 02fx4q =1t enhm
@ 05Q A £ «“ LS « 2
@ 10
@ 40 €ae =4€= 4D =4-0m

16. Find the value of the angle of emergence from the
prism. Refractive index of the glass is V3.

B AN ()6 — A(T éw\ < Law ot suqlac,e
A G.
°
S J2 Sm20 = [ LntT
¢ = (4)
1) 60
2  30° .I_§_
=2

@) 45° >
@ o V=<0 9958461445,01141032244




17.

18.

AN C- |7

A small block slides down on a smooth inclined
plane, starting from rest at time t=0. Let S be le C'K W =
the distance travelled by the block in the interval
s, a= g én 9—|
t=n—1tot=n. Then, the ratio is:
Sn+1 —
=0
o 5 a (W*
2n = OF Y o

2n—1 - o+ L aln-I
\)29/ Un— = © 2 N2
§h=Xn—'zﬂn——| = l/)_' an® - l/)"a <M 2

2n+1

A ccelefaokim L tne

6) ;zi o = "I,: a (%,__ CV\—D"]
@ 3o » f-&a (CM-V\—D (}K-—xﬂ-l')] =dla an-) LD

$|m2,(mia Lnpy =

The escape velocity from the Earth’s surface is v.
The escape velocity from the surface of another
planet having a radius, four times that of Earth

and same mass density is : - -
h \\9—6_ Fa 3 Snty Ldcane

3) 3

@ 2v G-
. € 3’3”7

La (a0 -] 0D
2>

Lafanea]
=L a (2n+ 3

\}9’40

~ €
»\\\Q’\% fl}& == D ’\9’(

£ 24 2069 _ [ emerp =>Ve=k
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19.

20.

The half-life of a radioactive nuclide is 100 hours.
The fraction of original activity that will remain
after 150 hours would be :

(€)) 1/2
1

@ 5%
2

®
2

4) 372

In a potentiometer circuit a cell of EMF 1.5V gives
balance point at 36 cm length of wire. If another
cell of EMF 2.5 V replaces the first cell, then at
what length of the wire, th~ balance point occurs ?

AN (9 A=hs (L)
Tetal Hime= N (Tt )

20=% C100) > m= —% 74
n

(]

1) 60cm AN £—-20 E‘ QI
@ 21.6cm —_— = =
2 p VI
3) 64 cm
@ 62cm -Q)_:(-EL.)(I')_:Qé}C_%E:-éOCM
|
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Water falls from a height of 60 m at the rate of AN < -2l

15 kg/s to operate a turbine. The losses due to . _
frictional force are 10% of the input energy. How 'r Q u "'M W 46 W T W\ gxéo

much power is generated by the turbine ?
(g=10m/s?) ‘60“’(‘{ Bt\tcloh:af -— __.fg o Mg ?ﬂ'GO
1 10.2kW ' <

> (ﬂ\-) %6 fI:S"X x60
-/ _ . =T Y= g o= 6

@ 123kW ot =10/, o‘? powe! develob e

@  7T0kW = 12 : (lS‘;(&?QG,é)

=S -l€gx 6
The electron concentration in an n-type 'Owe{ geu&’{a&:td T l xgxsb g

semiconductor is the same as hole concentration - [g‘ 8 CGQ — 6) :’ gﬁ ’Kgl'[
in a p-type semiconductor. An external field A NL-— 22 g ' 00 w“‘b

(electric) is applied across each of them. Compare

the currents in them. e =nec A, '\9‘d =G 1:' Da
(I)  currentinn-type =currentin p-type. /(L: (ﬁ-d/e
2 current in p-type > current in n-type. I Yl e A /(A e

2 81kW

. T XU

\ﬁ/ current in n-type > current in p-type. E
n /['{e

only flow in n-type.

(40 Nocurrent will flow in p-type, current will T = — /lA e > J.Jl -
P
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23.

24.

Match Column - I and Column - II and choose
the correct match from the given choices.

@

®)

©

()

@®
@

@)

Column -1 Column -11

Root mean square ®)

speed of gas molecules

Pressure exerted Q)
by ideal gas
Average kinetic energy (R)

of amolecule

Total internal energy S)

of 1 mole of a
diatomic gas

A)-[R), B)-(P), (C)-(S), (D) -

lnm 02
3

3 RT

RT

3
—kgT
2B

Q

A) - (@), (B)-R), (C)-(S), D) - (P)
A)-(@Q), B)- (@), (C)-(S), D) - R)
A)-R), B)- (@), (C)- (@), D)-(S)

A spring is stretched by 5 cm by a force 10 N. The
time period of the oscillations when a mass of 2 kg
is suspended by it is :

(V)
@
®3)

0.0628 s
6.28 s
3.14 s

~4” 0.628s

— ————y
ANE= 22 Gymes | 2T
f = —'é—'Y\W\:f'

-~ =
AV& KB)MO['CCML_Q.—TKBT

Thietnal ey of Te Tt
U nfKT, TL—I

S,@T

F= kx = \c-—%

Tz 21 ] =~ 20T ""\Z'

T"2W ,ZW| .n-XIo

Pran T o eréce
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25.

26.

The velocity of a small ball of mass M and density ANS ~2S p‘f p b
d, when dropped in a container filled with glycerine ZoWL Fran t ve lo at ‘f

becomes constant after some time. If the density 0

of glycerine is d , then the viscous force acting on Vva - P‘f h— Pb =0
the ball will be* - e I g -

3 2

4  2Mg ANC-2€  Ceuadim % <4t

?body 1s exemﬂ:ir;g simple hz}rmonic motilon with a’s a 6/\ W &

requency ‘n’, the frequency of its potential energy

(€ - L mw 4" &"wt

I n _ R L - ¢
2~ 2n ‘f\’ - _2‘.' mw 4 Y

3 5n C‘?M“CG of 4

(4  4n (= D W=2W

L 211 - 22t
—— e [ e e e e e
T C;\r . "\,T = p;r 9958461445,01141032244




Z 5

28.

A nucleus with mass number 240 breaks into two
fragments each of mass number 120, the binding AN < 21
energy per nucleon of unfragmented nuclei is TDTA L & A‘ N | N R F
7.6 MeV while that of fragments is 8.5 MeV. The — (4
total gain in the Binding Energy in the process is: e C 4 E) £ QODUCJ’ = C ‘ED
1)  0.9MeV LEALCaNT
g zoihlf/f\\]/ T YUD +l101><0-§- (240] 7.6
e
&~ 216MeV = 49 (89 ~@4D) C’G)
A parallel plate capacitor has a uniform electric = <2 O/0O0~ | 62?) = 2tgfttev
field E‘) in the space between the plates. If the
distance between the platesis ‘d’ and the area of
each plate is ‘A’, the energy stored in the capacitor
is : (8, =permittivity of free space) AN¢ —2 6
1 9 -
QO —egyE : 2,
20 Encedt pensitT =l &t
@  eFAd |
1 e ENGLCY €€ UNIT vaLyTt &
_80 s . g
S 3 ~ TotAL €NeLGr =l & £2
E?Ad
) £ , \
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29. Polar molecules are the molecules :
(1)  having zero dipole moment.

(2)  acquire a dipole moment only in the presence
of electric field due to displacement of
charges.

(3)  acquire a dipole moment only when magnetic
field is absent.

\}A/ having a permanent electric dipole moment.

30. Aradioactive nucleus ZX undergoes spontaneous
decay in the sequence

%X —y_1B—>y_3C—y_oD, where Z is the

atomic number of element X. The possible decay
particles in the sequence are :

O o p,pt
@ o BT, BT
OBt BT
@ B, apt

31. Consider the following statements (A) and (B)
and identify the correct answer.
(A) A zener diode is connected in reverse bias,
QN & when used as a voltage regulator.
(B) The potential barrier of p-n junction lies
GA\,CVbetween 0.1Vto0.3V.
(1)  (A) and (B) both are correct.
2)  (A) and (B) both are incorrect.

(A) is correct and (B) is incorrect. -
4 (A) is incorrect but (B) is correct. 'b B‘! CV\i‘l "’Q‘ Mﬁ‘ n“ L e{.

ANS-29 _ fwn bola< Molcv,e.u,l,( cenkse

Ve chavge does et coivnel'dqg
WUin cewtve of -Ne chasee Haence
bolat moleculs At e manen]™

Clectviedt bole

AN.c- 20

><—4 B+
Z—1

M +"

ANC-2 |

— Al tef bk down Retocc zewy Mod e
Vel afe acrok ine zene( dlode femars
Codfall hence (¢ wul act & a
Vallafe Ceoudat oy

«’f AU eonn ade Lt
apbrox 0T VoLl
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32.

33.

A capacitor of capacitance ‘C’, is connected across
an ac source of voltage V, given by

V= V() sinwt

The displacement current between the plates of c
the capacitor, would then be given by : o\ o ¢ \IZN -7 V D w (o W e-
(1)  I3=V,0Ccosnt NS

—1 I= bWetdicswé

2) Id=&coswt

AN L-~32
L. o LM WE

Ta- ¢ A o Simwt
' ryd

®
Vo .

@ la= gsinot ANC-32  EN¢CEST (B - L

=2
@ I;=V,eCsinwt =MLt L

AT o fo G MM ~ M2t
L

If E and G respectively denote energy and —_—, 2

-— -2
gravitational constant, then E has the dimensions C( = ‘P‘ .SL :’r{ LT L - ]"\ ' {_3 T
ol M[ W\z— H’Jf

[M2] [L-1][T0]
©  [M][L-Y[T-1] E

—

@ [MP[L72][T™1]

: M LlVZ 1 m:)_ L'.-l T O
@) [M][LO][T] g - M—'LQV 7]
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34.  Aconvexlens ‘A’ of focal length 20 cm and a concave
lens ‘B’ of focal length 5 cm are kept along the
same axis with a distance ‘d’ between them. If a ~
parallel beam of light falling on ‘A’ leaves ‘B’ as a -~
parallel beam, then the distance ‘d’in cm will be :

@ 25 —
e 1 d_’FA"‘FQ

3 50 = 206-¢ | J
@ 30 = | &<y l | gl

35.  If force [F], acceleration [A] and time [T] are | A o

chosen as the fundamental physical quantities.

Find the dimensions of energy. ’< CF) CA) Cr)
(1) [FI[A][T] E- b (p)“ C'k)b PN
F][A][T2 =21
A FIA][T) HLj'T :KCMLTZ)«CLTQ’)"CTDQ

3 [FIA][T1] 2 =3
@  [FI[A~Y[T] MLt =~k Ma Lﬁ'{-_b _r-ﬁa-\-c,..gb

@ Atrb=2, —24-3b+C=-2
&= D), —>-2btc= <
@] (A1(r]™ CERO R 9958461445,01141032244




36.

Section - B (Physics)

A step down transformer connected to an ac mains
supply of 220 V is made to operate at 11V, 44 W
lamp. Ignoring power losses in the transformer
what is the current in the primary circuit ?

1) 02A
©@ 0.4A
@ 2A
@ 4A

o Ipe AL =

o— — - .

. I 3
l: 2:.0\' v >
e

-

D

V-~ )

0 e

] I?A; 4\

TeAaNs ColMec

S I [ - I

T, ~ b20 "t
I

—— 5 f/ :\,LIL
L44=1 T
:ﬂ :AILAMP

l
J -T/s =02 A

ANC-37T

37. A ball of mass 0.15 kg is dropped from a height

10 m, strikes the ground and rebounds to the same
height. The magnitude of impulse imparted to
the ballis (g =10 m/s2) nearly :

@
LA

®3)

@)

0 kg m/s

4.2 kg m/s
2.1 kg m/s
1.4 kg m/s

ttle R

¢ AT m (@)
.ot -m CV{.—.V‘( )

= m(I3gr- o)
= M2 324,

— = 2X0IS T3XIC
TJ%- =43 by WA dep

J
Loe I3an
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38.

39.

\}/f{_l; 2 A K-\-"Q(
T T

A particle moving in a circle of radius R with a

uniform speed takes a time T to complete one AN $ - 3 @ ! I - Zﬂ K
3 S—

revolution.

If this particle were projected with the same speed l
at an angle ‘0’ to the horizontal, the maximum

height attained by it equals 4R. The angle of H - u_l £ \V\L 9 g \VE VW H o 4' K

projection, 6, is then given by :

o [J/ :’Z’ Wesint 8 _ 4 &
ANS-2G B swes

.&

0 =cos™ [gTz]
e V= Ve, k<1, o)
Aeb L conced \ra.l-tworf H€
() Lo GUT o _ gmM
W9 - amny
A particle of mass ‘m’ is projected with a velocity (, &'f‘ o

v=kV_ (k <1) from the surface of the earth

(V, = escape velocity) ' __\_ by 2. _ q ” .J_ |
e Ve = - {& ZLB

The maximum height above the surface reached
by the particle is :
-L k3‘19 t ‘9\,
= &M

l&

k2
o R(E)

@ R[%j ‘\9: = J—v”

o 1 J&Qm) c,

ATER KAILASH 2 NEW DELHT

9958461445 01141032244




A car starts from rest and accelerates at 5 m/s?. t =4 (ec
At t=4s, a ball is dropped out of a window by a

:.om.y Vc(oc:tl(]’ of

person sitting in the car. What is the velocity and 4'{ at t= 4L ec
acceleration of the ballatt=6s? \} _ u a k V=U+akt
(Take g=10m/s?) . 2= Wit 4t = X4
(1) 20 m/s, 5 m/s? V Cotd - 206 ...@ =20 %
2) 20m/s, 0 e = r Qe d v
3 20¥2m/s, 0 & § g

\9.)/ 20+/2 m/s, 10 m/s2 ‘—\I\JY\G( - KCL

CRIAGING £ abpiNsG cQUATION DLR)
C‘ V' e+ (W dnaDl = Caod*+ CaoDd?

)= Aoot 4@%
4 ] - f -
V'= Jgb0 < zs§ﬁx4—2°5§.‘-:
acccﬂc'rah\,:d

-
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A point object is placed at a distance of 60 cm from
a convex lens of focal length 30 cm. If a plane
mirror were put perpendicular to the principal axis
of the lens and at a distance of 40 cm from it, the
final image would be formed at a distance of :

/
/

NN NYNN NN

- ¢
/\ ¢ Y doc!
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(1) 20 cm from the lens, it would be a real <= ~ & o6cCwm l

image. MV\L
(2) 30 cm from the lens, it would be a real k{;.xo diiwcle'r'rlm‘eit— v F(?f.( £
image. | . .{-(oW\ e :.? L f5o ""\-‘ le'v;g
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I ™

Twenty seven drops of same size are charged at AN (P A. 2 2 2,
220V each. They combine to form a bigger drop. 271 < ‘égt Tr's - i Tr K
Calculate the potential of the bigger drop. >
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43.

In the product
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44.  For the given circuit, the input digital signals are
applied at the terminals A, B and C. What would

be th5e outp:t atttzhe tizmintil y? o A e l \r: A e + EZ
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A uniform rod of length 200 cm and mass 500 g is 0 20cm 4%1‘1‘1& 160 cm

balanced on a wedge placed at 40 cm mark. A
mass of 2 kg is suspended from the rod at 20 cm P
and another unknown mass ‘m’ is suspended from
the rod at 160 cm mark as shown in the figure. -20 Cm'ﬂ
Find the value of ‘m’ such that the rod is in 4— 0 lwm—
equilibrium. (g=10m/s2)
0 20cm 40 cm 160 cm 2 m
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46.

47.
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A uniform conducting wire of length 12a and
resistance ‘R’ is wound up as a current carrying
coil in the shape of,

@) an equilateral triangle of side ‘a’.
(i1) a square of side ‘a’.

The magnetic dipole moments of the coil in each
case respectively are :

_~ 3la%and 31a?

2 3IaZ2and Ia2
3) 3IaZand 4 Ia2
4 4IaZand 3 Ia2

Two conducting circular loops of radii R; and R,
are placed in the same plane with their centres
coinciding. If R;>> R, , the mutual inductance M
between them will be directly proportional to

» g,
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From a circular ring of mass ‘M’ and radius ‘R’ an
arc corresponding to a 90° sector is removed. The
moment of inertia of the remaining part of the ring
about an axis passing through the centre of the
ring and perpendicular to the plane of the ring is

‘K’ times ‘MR?. Then the value of ‘K’ is :
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49. Three resistors having resistances r,, ry, and ry
are connected as shown in the given circuit. The
2
ratio % of currents in terms of resistances used
in the circuitis :
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50.

A series LCR circuit containing 5.0 H inductor,
80 wF capacitor and 40 () resistor is connected to
230 V variable frequency ac source. The angular
frequencies of the source at which power
transferred to the circuit is half the power at the
resonant angular frequency are likely to be :

(1) 25rad/sand 75 rad/s
2) 50 rad/s and 25 rad/s
(3) 46rad/s and 54 rad/s
(4)  42rad/sand 58 rad/s
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