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Time allowed: 45 minutes Maximum Marks: 200

General Instructions:
(1) The examination will consist of Objective type with Multiple Choice Questions (MCQs).
(1) There are 50 questions in total in this paper, out of which 40 questions are to be attempted.
(121) Each question carries five marks.
(7v) There is negative marking of one mark for every incorrect answer. S

(v) Use of calculator and log tables is NOT permitted.

Choose the correct option in the following questions.

—/’_————P
1. Figure shows electric field lines in which an electric dipole p is placed as shown. R
Which of the following statements is correct?
(a) The dipole will not experience any force. ]
(b) The dipole will experience a force towards right. M
(¢) The dipole will experience a force towards lefi. N

(d) The dipole will experience a force upwards.
2. During the propagation of electromagnetic waves in a medium
(a) electric energy density is double of the magnetic energy density
(b) electric energy density is hall of the magnetic energy density
(¢) electric energy density is equal to the magnetic energy density
(d) both electric and magnetic energy densities are zero
3. The electric flux through a closed Gaussian surface depends upon
(a) net charge enclosed and permittivity of the medium
(b) net charge enclosed, permittivity of the medium and the size of the Gaussian surface
(¢) net charge enclosed only
(d) permittivity of the medium only
4. For a point charge, the graph between electric field versus distance is given by
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The potential at a point x (measured in jum) due to some charges situated on the x-axis is given by

20
Vix)= volis.
wW==_,
The electric field E at x = 4 um is given by
(a) %\-’fpm and is in positive x-direction by %\"fpm and is in negatve x-direction
() %\"fpm and is in positive x-direction {el) %me and is in negative x-direction

6. Five capacitors are connected as shown in the figure. The equivalent capacitance between A and B is
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(@) 1 pF by 2 uF (¢} 3 uF {d) 4 uF
7. A metallic shell has a point charge g kept inside a cavity. Which one of the following diagrams correctly

represents the electric lines of force?
@ ﬁ
. @7 : @7

8. Given below are two statements labelled as Statement P and Statement Q:
Statement P : The capacitance of a parallel plate capacitor increases when a dielectric constant of medium
between the plates.

(e)

Statement Q) : Capacitance of a parallel plate capacitor is directly proportional o dielectric constant of
medium between the plates.

Select the most appropriate option:

(@) Pis true, but Q is [alse () P is [alse, but Q) is true
(r) Both P and Q are true () Both P and Q) are false
9. In the circuit diagram the electric current through branch BC is
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10.

11.

12,

13,

14.

15.

16.

17.

18.

A compass needle is placed above a straight conducting wire. If current passes through the conducting wire

from South to North. Then the deflection of the compass .
(a) 15 towards West (&) 1s towards East
(¢} keeps oscillating in East-West direction (e} no dellection

Newton's rings is a natural phenomenon that involves

{a) an interference pattern due to reflecuion of light between two surfaces

(#) an interference pattern due to refraction of light between two surfaces

(¢} a dilfraction pattern due to reflection of light between two surfaces

{e) a dilfraction pattern due to refraction of light between two surfaces

Column A represents characteristics of a charged particle moving in a field while column B represent the
path.

Column A Column B
(1) | A charged particle moving parallel to electric field. () | straight line
(i) | A charged particle moving parallel to magnetic field. () | circle
(iif) | A charged particle moving perpendicular electric field. ir) | helix
() | A charged particle moving perpendicular magnetic field. (s) | parabola
(@) ()~p). Gi=(p). (i) (s), (iw)~(g) B) (D). (D). GiD(r). (w)~(p)
(€) (@-g). ()=(r), (@)~(s). (ew)~(p) (d) (D)~(s). (@)~(r). @E)-~(p), (@)q)

An atom is a current loop. It is assumed that the magnetism of atom is caused by revolving electron due to
its

() orbital motion (/) spin moton

(£) both (a) and (b) {f) none of these

The angle between the magnetic meridian and the geographical meridian is known as

(a) magnetic dip (i) magnetic declination

(r) magnetic moment {d) magnetic field strength

A conducting square loop of side L and resistance R moves in its plane witha * x x x x x x x x

uniform velocity v perpendicular to one of its sides. A magnetic induction B * ¥ X X x X

constant in time and space, pointing perpendicular and into the plane of the * * R E° *

loop exists everywhere as in given figure. The current induced in the loopis * * LoroEx

(a) Blw/R clockwise () BhwR anticlockwise o e
} . X X X X X X X x xXB

(e) 2By anticlockwise i) zero.

The Lorentz force experienced by a charged particle of charge g, moving with velocity v ina magnetic field
B is given by

(@) F=¢q(v +B) (b) F=q(vxB)
(€) F=q(Bxuv) ) F=vxBlqg

The effective inductance between A and B in the fig. shown if L = 3 H is

—TUWIT EEiEifJE-ﬂD"L!JMEIIEiE"'—“
A L T L L o

) l H (" 9H

(c) 0-67 H (dy 1-5H
The dimension of magnetic flux is

(@) M'LT-A" (b) MIL*T-A!
() M'L*T=A (d) M'L*T=A!

N < L U
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19.

20.

21.

22.

23.

24.

25. A boy stands straight in front of a mirror at a distance of 30 cm away from it. He sees his erect image whose

26.

The voltage and current in ac circuit are given by

19 T
V = 5sin (100m --6—). i= 4sin(1007u + —6—)
We can conclude
(a) voltage leads the current by 30° (b)) current leads the voltage by 30°
(¢) current leads the voltage by 60° (d) current and voltage are in phase

The power dissipated in an LCR series circuit connected to an ac source of emf¢ is

2 2 ‘_|__2 2 2 4_1__2
5 (5 v R +(Rm1 m(,) B € y R +(le w()
© — e'R = ) e'R '

VR + (L.~ 0:(—) R+ (a)L = a:(—)

In an ac generator, a coil with N turns, all of the same area A and total resistance R, rotates with frequency

® in a magnetic field B. The maximum value of emf generated in the coil is

(a) NABRw (b)y NAB

(c) NABR (d) NABw

A hemispherical surface of radius R is placed with its cross-section perpendicular to
a uniform electric field as shown in figure. The electric flux through the surface is

h b

(@) "R*E (b) 2rR°E

(¢) 4nR2E (d) zero LN
The electric field of an electromagnetic wave in free space is given by

E = 10cos (107t + kx) j V/m where x is in meters and ¢ in seconds. It can inferred that 5

(i) the wavelength % is 188.4 m
(ii) the number k is 0.33 rad/m
(iii) the wave amplitude is 10 V/m

(iv) the wave is propagating along (+) X-direction.
Which one of the following pair of statements is correct?
(@) (1) and (i) (b) (i) and (1)
() (¢) and (i1) (d) (i11) and (iv)
Why is refractive index in a transparent medium greater than one?
(a) Because the speed of light in vacuum is always less than speed in a transparent medium.
(b) Because the speed of light in vacuum is always greater than the speed in a transparent medium.
(¢) Frequency of wave changes when it crosses medium.
(d) None of the above

height is L th of his real height. The mirror he is using is

5
(a) plane mirror (b) convex mirror
(r) concave mirror () plane-concave mirror

Loss of ability of eye to focus on near and far object with advancing age is called
() presbyopia {b) astigmatism
() hypermetropia () myopia




27.

28.

29,

30.

31.

32.

33.

A small linear object of length / is placed along the axis of a convex lens of focal length f. The size of the
image is

@ b( i }J,r- )lfﬂ . }f]
2

12
=
(€) b(u—f'_ (d) b(u—j'
A ray of light passes through four media of refractive indices n,, n,, n, and n, as shown in figure. The surface
of all media are parallel. If the emergent ray CD is parallel to the incident ray AB, we must have

(b) b(

D

ny Nz N
/.M

/E

A

fayn, =n, ib) n,=m, () ny, =mn, {d)n, =n,

Two thin lenses when in contact produce a combination of power + 10 D. When they are 0-25 m apart, the
power reduces to + 6 D. The focal length of lenses are

(@) 0-5 m, D125 m () 075 m, (-5 m

(€) 1-0m, 05 m () 075 m, 0-125 m

Which of the following is correct for “*Malus Law™?

(a) I =1I;cos*0 (b) I=1,cos"0

() I=1;sin"0 (d) I=1,1an™"0

Two coherent monochromatic light beams of intensities | and 4/ are superposed. The maximum and
minimum possible intensities in the resulting beam are

{a) 51,1 (b) 51,31

(c) 91,1 () Of, 31

A parallel plate capacitor is charged and the charging battery is then disconnected. If the plates of the

capacitor are moved further apart by means of insulating handles.
Which of the following statements is true?

I. The charge on the capacitor increases
I

II1. The capacitance increases

e

. The voltage across the plates increases

IV. The electrostatic energy stored in the capacitor increases

{a) I only (i) 1T and I1T only
() IV only {d) Il and IV only

A particle of mass m and charge ¢ moves with a constant velocity v along vy
positive X-axis. It enters a region containing a uniform magnetic field
B directed along the negative Z-axis, extending from x = a to x = b. The
minimum value of v required so that the particle can just enter the region
x>bis

hB qb-a)B
(") q‘\l ([I) an‘
qaB qb+a)B

© (d 2m > X

x=a x=b

P

N < I

C
S



34,

36.

37.

38,

30,

Given below are two statements labelled as Statement P and Statement Q:

Statement P : An electrical bulb starts glowing instantly as it is switched on.

Statement Q :  Drift speed of electrons in a metallic wire is very large.

Select the most appropriate option:

(a) Pis true, but () is false (i) Pis false, but Q) is true

(r) Both P and Q are true {ff) Both Pand Q are [alse

An electromagnetic radiation of frequency n wavelength j., travelling with velocity v in air enters a glass slab

of refractive index p. The frequency, wavelength and velocity of light in the glass slab will be respectively
n A

{a) n, 2N :m{l1 () —and v
p P
# ol
() — —and— () fr:,—:md1
pop m p B

A beam of light AQ is incident on a glass slab (n = 1.54) as shown in figure. The reflected light OF is passed
through a Nicol prism. On viewing through the Nicol prism, we find on rotating the Nicol prism that

A B
Air
2050
| Glass |

() the intensity is reduced down to zero and remains zero

(b} the intensity reduces down somewhat and  rises again

() there is no change in intensity

(e} the intensity gradually reduces to zero and again increases

The anode voltage of a photocell is kept fixed. The wavelength i. of the light falling on the cathode is gradually
changed. The plate current I of the photocell varies as follows:

@ 4 @) 14
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(e} (e}
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a

A photocell connected in an electrical circuit is placed at a distance *d’ from a source of light. As a result,
current I flows in the circuit. What will be the current in the circuit when the distance is reduced to ‘d/2'?

() { by 21
(c) 4 (d) 1j2
Electric current through resistance 4 {l, in the given circuit is
12V
L AAN—e !
20
I+ 1, L
40 1
e | AN ——
L 'sv 10 12

@) 0 A ih 0.5 A ey 12T A () 2/7 A
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44,

45,

46.

48.

A particle A of mass m and initial velocity v collides with a particle B of mass 2 which is at rest. The collision

2
is head on, and elastic. The ratio of the de-Broglie wavelengths i, to i after the collision is
Ay 3 Ap
y M2 p a1
©3, "3 @ 3°=73

Photons with energy 5 eV are incident on a cathode C in a photoelectric cell. The maximum energy of
emitted photoelectrons is 2 eV. When photons of energy 6 eV are incident on C, no photoelectrons will reach
the anode A. If the stopping potential of 4 relative to C is

a)=1V i =5V
c) +3 V (d) +4V
Hydrogen H, deuterium D, singly-ionised helium He* and doubly-ionised lithium Li** all have one electron
around the nucleus. Consider n = 2 to n = 1 transition. The wavelengths of the emitted radiations are
Aps Mg, Mg, and A, respectively. Then approximately

(@) A, = 2N, = 242, = 32], by A, = A, =2A;,=3A
(€) A = A, =4h; =9\, (d) 4N\, =20, =20, = A

+

+

The energy level diagram of an element is given below. The transition that corresponds to the emission of a
spectral line of wavelength 102.7 nm is

-085eV
Al
B

-1.5eV

°l
X - 34 eV
D

- 13.6eV

(a) A iby D ey © ) B
When an electron in an atom goes from a lower to a higher orbit, its

(a) kinetic energy (KE) increases, potential energy (PE) decreases

ih) KE increases, PE increases

ic) KE decreases, PE increases

id) KE decreases, PE decreases

N,
The activity of a radioactive sample is measured as N, counts per minute at ¢ = 0 and Tﬁ counts per minute

att = 5 minutes. The time (in minutes) at which the activity reduces to half of its value is

oJ «
(@) Tog 2 (&) log, 2

() 5log 2 {el) ]ug?(%)

In the reaction: g,Uﬂ'34 — smTh““‘ +X+0Q:; Xis

(a) \H* (h) ,He* (€) 4Li® (d) ,He*

Three waves A, B and C of frequencies 1600 kHz, 5 MHz and 60 MHz, respectively are to be transmitted
from one place to another. Which of the following is the most appropriate mode of communication?

(a) A is transmitted via space wave while B and € are transmitted via sky wave.

(b) A is transmitted via ground wave, B via sky wave and € via space wave.

(¢) B and € are transmitted via ground wave while A is transmitted via sky wave.

(d) B is transmitted via ground wave while A and € are transmitted via space wave

A transistor is operated in CE configuration at ¥V, = 2 V such that a change in the base current from 100 pA
to 200 pA produces a change in the collector current from 5 mA to 10 mA. The current gain is

(a) 100 (&) 150

(¢) 50 (d) 75

N < L U

(e



49,

A p-n junction (D) shown in the fig. can act as a rectifier. An alternating current source (V) is connected in

the circuit. The output current in the circuit is represented by
I~

L1
D
® 2
()} )
! I
N N
N ==
(-‘}11 (d) T
! I
- ;”_“r\ :

If u_and p, are electron and hole mobility, E be the applied electric field, the current density j for intrinsic
semiconductor is equal to

() me(n, + W, )E () ne(u, + w)E
".""{V-I. + V-h} E
€ —F— (d) —"1'"“‘, 1)
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1. ()

2. (o)

3. (a)

4. (b)

5. {c)

6. (b)

SOLUTIONS

PRACTICE PAPER-1

The density of clectric field lines decreases
from left to right, so electric held (E) on +q
charge will be smaller than —f charge.
Since, F= qf . therefore force on +g will be
smaller than —g.
The direction of force +¢ charge is along the
direction of electric field, so the force on — will
be towards lefi. Hence net force on dipole will
be towards lefi.
Energy i1s equally distributed between electric
and magnetic fields of an eleciromagnetic
wave.

Qfllf

E

Flux=
0

Net charge enclosed and  permittivity ol
medium.

As we know that electric field due to point
change

KQ 1
E= e, Ea—
e
20
V=
xt -4
= dl _ i( 20 )= 4x
Ty T Tdx\xP -4 (x2-4)2
Atx = 4 pm
40x4 10

=|{]ET}E =3 V/um along positive x-axis

C, and s are connected in series, their
equivalent capacitance is

1
C,Jx/c’i p—

7. (b)

9. ic)
10. (b)

11. (a)

13. (c)

14. (h)

15. (d)

17. (a)

19. (c)

_2x2
2+2

Similarly, capacitance of Cy and €

=1pF

Cyy = L uF

The circuit represents Wheatstone's bridge
and capacitor Cy, 15 neglected.

Equivalent capacitance of circuit
Coq=Cig+Coy=1+1=2puF

Electric field is zero within the metal, so
there should be no line of force within metal
and lines are always normal o equipotential
surlace.

i=2A+2A=4A

According to right hand thumb rule, magnetic
ficld produced along West 1o East.

Newton's rings is a phenomenon in which an
interference pattern is created by the reflection
of light between two surfaces: a spherical
surface and an adjacent touching flat surface.
When electiron revolve around the nucleus,
the magnetism is caused by both angular
momentum due o spin motion and linear
momentum due to orbital motion.

The small angle between magnetic axis and
geographic axis at a place 15 called magnetic
declination or angle of declination.

No[lux change is taking place because magnetic
ficld exists everywhere and is constant in tme
and space.

Given  three imductors  are connected  in
parallel, so
1 1 1 1 1 | |
— =t —t—=—+—+—=1,
L'J L, L, L, 3 3 3

Ly=1H
Phase lead of current over voltage

b= 1007+~ (100m - &) = T = 60°



21. (d) As we know,

dg

-~ [ $=F. 4 =BAcos0.0=wl

€=

o= _%{BA cos o) =+ NBAw sin mt

For maximum value of eml generated in a coil,
o = € = Peak value = NBAw
22. (¢) & = E x (Normal surface area)
= E x aR* = aR*E
23. (o) E= E, cos(wt + kx)

Ey= wave amplitude = 10 V/m

o = 107 rad/s

T=20 2% _orx107s
107
and A=vx

=% % 10 x 27 % 1077
=% x2x 514 x 10

= [88-4 m
24. (b)) We know that, n = <
if, ¢ >vthenn = 1.

25. (&) Out of given option only convex mirror can
form a virtual and diminished image.

27. (d) Aswe know, ]T= L_L fralens.
= Differenuating, 0= - ]_2 do + LE du
o u
2
dv _ du ( v )
—5=—35 = dv=|_")du
TR T " Nu

Let du = dx;, dv = dxs
= Axial magnification,

- ()

x T dx,  \du
Given
o, _(_f}
dx = b, = dv,=(2) fa=(u_ ] b
28. () From Snell's law,
fy SIN & = 0y SN (i)
As CD s parallel to AB
i, =1,
Then equation (i) implies, n, = n,.
29. (a) Given, P, + Py =+ 10 woeli)
P+ P,=dP Py, =+6 .. (i)
On subtracung,
dPPy=4 = BPy=—"—=16 ..(ii

i 2
(P, -P)=y(AtH)-4pp,

= /(10> -4x16 =6 i)
Solving (i) and (v}, weget P, =8D, P, =2D
1 1 .
= FI- i 0-125m,
L _1_
fh = P, =3 0.5m

=2
fm:n.' = {31"{‘;] =a7

1. =(V -I,) =(/T - yaIy

LT
fm'm ={— 1."?]'2=f

32. (d) When capacitor  is  charged and  then
disconnected, the charge across the capacitor
remains constant but plates moves apart then
distance in between plates are increases hence
capacitance decreases. Hence from @ = CF,
the voltage across the capacitor increases to
keep the charge constant as well as energy
stored in the capacitor also be increases

(i.e., E= ;—QV ).

33. (b)) For entering the particle in the region x > b,
the radius of circular pathx =20 —a

iy gB(b—a)
or qTE b-a) = v, =——
35. (d) Frequency n remains same
A A
= Or A .g=—
" }kmed med L
i Ll
= Or v, 4= —
" Uimed med K

36. (b) 1fi, = tan™' (1-54) = 57°
The angle of incidence is (90 - 29) = 61° ;
the reflected light is parually polarised: so
intensity of reflected light passing through

Nicol changes but is not zero.
37. (d) According to Einstein photoelectric equation,
he
y ; _ he
hmax = hv - IrirIZII A Hllir'.l
As the value of A increases, the value of K,
decreases and a smaller number of electrons
reach the anode. There are no photoelectrons
are emitted when A is greater than threshold
wavelength A,



38. () As we know, J oc 1 41. (k) Using photoelectric emission equation,

dz jii:m:m = hv- Hf'“
1, di‘! 2eV =5eV-W; = W;=3eV
llII dg I: = Ifu.‘:lll'u.du.- = l;umn:l.._- =3V
Given, = I"_.“md'__ = [;r_.'ulmd.u: ==3V
d, 42. (¢) From Rydberg's formula,
dy =5 .dy =d 1_=Rzz(l__]_)=FM1"‘.'.?JE
A 17 22 1
I, =1 . 4
=8 o4 3RZ>
2 (dreyf Nor, ZlorH=1,D=1,He* =2 Li** = 3.
39. (c) Inloop ABCDA S0, A =i =4k =90y
12V 43, () As we known,
B 22 ¢ “ ?
he  1242x 107 eV m
40 &E = — = o
Al — 1D A L027%107 m
(1y+1p)=1y = 12.1 eV, same for transition D, AE = 12. 1 eV
F ” {| ";'\E—E 44. (r) When electron goes from a lower o higher
¢ 8V orbit, energy is absorbed by the electron. So,
12420 + 4, +1)= 0 KE decreases and PE increases,
6I, + 41, = 12 45. (¢) As we know, N = Nyg™
1%
My +2l, =6 coli) N=% at { =5 min
In loop FADEF
- Ny _ r B
-4, + L)=-1,+6=10 p = N,¢
4, + 51,= 6 (i) » = 1
Solving (i) and (i) 5
log 2
I =%.4,12=?A T, = i’ =5log,2
So, Iy =1, + I, 46. (b) Let x and y be the mass number and atomic
number of X respectively.
_ 18 6 _12 ek of THS = Mass of RHS
=5 -5=% A Mass of LHS = Mass of RHS



40.

(#) According o Law of Conservation of

momenium,
A i A i
'l:l-—h--llI o (AL rest) ::tu—?;l o—lz
m m
Belore collision = Alver collision
" H.I =71
Wty + figlia = Mgl + Mgl =0
2
-
iy = My 2 v
v = T u 0= =y
m, + m, m+
2
_2m W= 2 _
Uy = — o+ M = J= o
2 1
m, + m, " % 3

Ratio of the de Broglie wavelengths,

48. (c)

49. (c)

234 =230+ x=>x=4
Also, 92 =90+ y=y =2
- Xis JHe

Current gain,

B=£= 10-5 __5x107
Iy 200-10 100x107®

=50

The given circuit represents a hall wave
rectifier and for every hall cycle of ac, the
diode is reverse biased and does not conduct.

50. (@) As we know,

I=1+1,
= enAv, + engdyy,
= ed(nn, + mypy)E
Here, Current density,

I
J == e, )E



