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Q2: A is a vector quantity such that ‘Zi’ =non zero constant. Which of the following

expression is true for A? ANC-2

A AA=0 — 2,
— -

oo 2. K= Wl ¢ao = | A]

mxﬁzo T?q'x - [A_HA\ S 0‘ Y’\\.:O
L boteidie

T M BLOCK MAIN ROAD GREATER KATLASH 2 NEW DELHT

9958461445,01141032244



Q3: Which of the following relations is true for two unit vector Aand Emaking an angle 6to
each other?

(A) |A+B|=|A- B|tan? AN -2
® |A-B|=|4+B|tan? AL @ | — L
2 | A€ = | o2y cdr 1O Wt &
©) ’A—}-B‘:M—B‘cosg N
(D) ’fl—ﬁ‘z‘fi—%ﬁ‘cosg - 2 C|+CJS 9)
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Q4:Ifforce F = 31 + 45 — 2k acts on a particle having position vector 22 + 7 + 2k then,

the torque about the origin will be: — —
ANC-4 = =73 x €

(A 37445 —2k

(B) —10% +10j + 5k

(©)  10i +5j — 10k — Cla.{_@'\_lz)xcaa-{-&_&\_lz)

(D) 107 + j — 5k
A < e
(t § ¥
2 4 -2

C (~2-8) 4] Céra)+E (8-2)
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Q5: The height of any point P above the surface of earth is equal to diameter of earth. The

value of acceleration due to gravity at point P will be : (Given g = acceleration due to gravity at
the surface of earth)

w2 ANL-S

2
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Q6: The terminal velocity (vt) of the spherical rain drop depends on the radius r of the
spherical rain drop as :

® ANL-6

®) r

7 Wj- Ce - €+ -0 —
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Q7: The relation between root mean square speed (Vrms ) and most probable speed (v, )for
the molar mass M of oxygen gas molecule at the temperature of 300 K will be:

® = [Ty AN LT @-.‘.m_s: 2RT

Up
3 T" ‘
\//v:ns = \/;Up
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Q8: In the figure, a very large plane sheet of positive charge is shown. P; and Ps are two
points at distance £ and 2¢ from the charge distribution. If o is the surface charge density,
then the magnitude of electric fields E; and Ey at P; and P, respectively are:

i N (- ' .
(:: 2 e A 8 Blectvi'c {ietd
+ L+ 2 WL e conductt
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Q9: Match list — 1 with list — 1l

List -1

List -1l

(A) AC generator

(I) Detects the presence of current in the circuit

(I1) Converts mechanical energy into electrical energy

(B) Galvanometer
Cc

(

) Transformer
)

(1) Works on the principle of resonance in AC circuit

(D) Metal detector

(IV) Changes an alternating voltage for smaller or greater value

Chosgshe correct answer from the options given below:
A—II,B—I1,C—1IV,D—III

®8 A—II,B—IC—III,D—IV

(¢ A—-II[LB—IV,C—II,D—I

o)y A—III,B—I1,C—II,D—IV
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Q10: A long straight wire with a circular cross-section having radius R, is carrying a steady
current I. The current | is uniformly distributed across this cross-section. Then the variation of
magnetic field due to current | with distance 7 (7 < R) from its centre will be :

\MBOCI‘ 177374
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Q11: If wattless current flows in the AC circuit, then the circuit is :

(A)  Purely Resistive circuit

\)B/Purely Inductive circuit

(C) LCR series circuit ‘f

= \gme Tgms Lt b
Fot Tnductor &
Ca.gacl'-hn/
P 00

(Wg = Vyms f'rmg Lo 50
C — z &0

hence wattlecs cusvent
Ca&a.ct'-\"/

(D)  RC series circuit only
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Q12: The electric field in an electromagnetic wave is given byE = 56.5 sin w(t — %)NC_l.
Find the intensity of the wave if it is propagating along z-axis in the free space. (Given )

(A)  5.65Wm2 ANS—[2
2 AVEEAGE €LéctRIZAL
© 565Wa? BN LY DENLITY.
Enélay *i -'i—éoﬁ;'m ) ﬂ_,—éoﬁoa'
Tl eel(e “ow"‘-'—‘ + &8> 1
= L eosai™) (562, t- & - &

EQ UATI aN @/EQUAﬂ onN &)

T 2 K ,l/eaeo
/Kdz.d/e./

olx.
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Q13: The two light beams having intensities | and 9l interfere to produce a fringe pattern on a
screen. The phase difference between the beams is % at point P and 7 at point Q. Then the

difference between the resultant intensities at P and Q will be:

w 2 AN L£~18

i) Te= ﬂl+£,_+>_{,@\f,_ A%
(O QQ: fl-\_i)L_Fl -Qlﬂa_ Qﬁﬂ.‘

Le=- Q0 4+0= 10T D
fg =€+ C+2TC ey ()
= UAL-€L 40 -

I'r,_ Cg - bE-4L ¢
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Q14: A light wave travelling linearly in a medium of dielectric constant 4 , incidents on the

horizontal interface separating medium with air. The angle of incidence for which the total

intensity of incident wave will be reflected back into the same medium will be:

(Given: Relative permeability of medium p, = 1) AN £ I lf

(A  10° A:
® 20° (e_e\fc f-‘fd baCK !
;j/zz ow;& When fnal’ dent L= Kok
Agle > Leltteal avle i{ﬂo/,(,(éoé'd
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Q15: Given below are two
statements:

N \/Srtétement I: Davisson-Germer

experiment establishes the wave
nature of electrons.

Statement II: If electrons have wave
nature, they can interfere and show
diffraction.

In the light of the above statements
choose the correct answer from the
option given below:

(A) Both Statement | and Statement |l
are true

(B) Both Statement | and Statement I
are false

(C) Statement | is true but Statement
Il is false

(D) Statement | is false but Statement
Il is true

ANL ~-|E

l

Wate natuye€ electron

(€ sbced vy .b‘j < experimenl
Sluce hMgh {peed electson
ase |nedent on Ne Cra‘%fﬂl
Aral h\ea- get o feractd d»uxf-
Lree wave. <p pave natyce

£ sleckwon wat obgetveol

N ine ex_ fea’c'mewu-
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Q16: The ratio for the speed of the electron in the 3™ orbit of He™* to the speed of the electron Uﬂb
in the 3" orbit of hydrogen atom will be : AN ¢ ' < M \Lﬁ’ MM
Ay 11 —

B) 1:2

© @ 6
A o=(Gtq %o ) <—2“:‘)”Z\g
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Q17: The photodiode is used to detect the optical signals. These diodes are preferably
operated in reverse biased mode because: ANC |_l

(A)  Fractional change in majority carriers produce higher forward bias current
Incident photons

(B)  Fractional change in majority carriers produce higher reverse bias current % ? % % %
(©) i in minori i i i

Fractional change in minority carriers produce higher forward bias current

'
1 09 °_> ‘
9 ' ! L
\(y Fractional change in minority carriers produce higher reverse bias current = ' 0\) 00.1_) —
1 \ o
& qo ® 9o a .
J' '@ @ 9 \1«
P-type \ Y J N-type
Depletion or intrinsic °
region
1 \
v |
9 — o - —I I+ <« © <« ©

The current in the forward bias is primarily due to major
carriers but in reverse bias it is due to minor carriers. As
the fractional change in the reverse current due to the
photo-effects is more easily measurable than in the
forward bias current. So photodiodes are operated in the
reverse bias.
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Q18: A signal of 100THz frequency can be transmitted with maximum efficiency by

(A)  Coaxial cable

&/ Optical fibre ANL-| 9
(C)  Twisted pair of copper wires L
(D)  Water Vel Lag ce ‘PKG QYU ENCY
BNLY TtHEOVGH 2 TICA

fleg ¢
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Q19: The difference of speed of light in the two media A and B (v5 — vg) is2.6 x 107 m/s.
If the refractive index of medium B is 1.47, then the ratio of refractive index of medium B to

medium A is : (Given: speed of light in vacuum ¢ = 3 x 10® ms™1)
(A) 1.303 AN s_ ‘q /A
(B) 1318 A — i j‘l =
N Pp L TET o
1.13 ‘G A f&g
(D) 0.12 C
Az £ . <

C—

S s 7T i

ﬁA"%&: < -—‘—o — —L
Ao Ve

&%t 6
Cz xto) (2Xlo )< =
"1& =1€T

'ﬂe.

Ne _ L6143
Ma AT
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Q20: A teacher in his physics laboratory allotted an experiment to determine the resistance
(G) a galvanometer. Students took the observations for %deﬂeotion in the galvanometer. A N “-— 20

Which of the below is true for measuring value of G?

(A) %deﬂection method cannot be used for determining the resistance of the galvanometer.
(B) %deﬂection method can be used and in this case the G equals to twice the value of shunt resistance(s)

(C)  1/3deflection method can be used and in this case, the G equals to three times the value of shunt resistance(s) s

d

ACEE> RS

(-

(D) % deflection method can be used and in this case the G value equals to the shunt resistance(s)

/\fx

|-—vvvv-——J

¢ vst:r LORGE I Vegsr
g CFg)- cu;,)c

=
v
¥
Wi~
=
X\
e
)}
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Q21: A uniform chain of 6m length is placed on a table such that a part of its length is hanging
over the edge of the table. The system is at rest. The co-efficient of static friction between the
chain and the surface of the table is 0.5, the maximum length of the chain hanging from the a

|table':Wm.| Let Net W\aﬂ» g} Cg._-z,)
Haee pex unlt . S
le.nx-hw = /2
p. &
o pgevent 4—0):&!403 T=-" xgq
i




Q22: A 0.5 kg block moving at a speed of 12 ms ! compresses a spring through a distance
30 cm when its speed is halved. The spring constant of the spring will be &60 Nm™!

| §oV) |
.';VV\A.—
/GLDC)(/ 4 ,"9/»
7 %
) L
P Tl kad enets g = Final enece f

L9 =L m (22 LE(oD™

k — OSX2X(I)H*
iy /m“'f XD>2X0=3 9958461445,01141032244
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Q23: The velocity of upper layer of water in a river is 36kmh !, Shearing stress between
horizontal layers of water is1073Nm2. Depth of the river is m. (Co-efficient of viscosity of

water is 1072 Pa. s) ANL—2=

| 160 mk|

Lhee( Lfme <<

-84 = Y[‘N‘

D (%2

K= |60 MLt
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Q24: A steam engine intakes 50 g of steam at 100° C' per minute and cools it down to 20°C.
If latent heat of vaporization of steam is540 calg ™!, then the heat rejected by the steam
engine per minute is x103cal
(Given: specific heat capacity of water: 1(:3519_100_1 ANL - 2"'
| | .
/L’ PUTINg Zloundewn & natn..
@ heat 'g-e]a' ected
- ~
= (160 3xm) X (SAD L . c4qxio
@ St
— Qef ecbed Al TWg coolrvg of oate(

= (160 1 Cad
(s0g) (’57?2,) ( t80-25)0<)
iop @ 20 = @660 cad,
<o tal ha k 'g-s'ec.{-cal be mrnute b(—r engme

SHAXLD ¢l + 0-B X(5 Gk
+ 5'2-)&(0&’(.@,&
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Q25: The first overtone frequency of an open organ pipe is equal to the fundamental
frequency of a closed organ pipe. If the length of the closed organ pipe is20 cm. The length
of the open organ pipeis _ 8D cm.

[ %0 o | A

2
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