PRACTICE PAPER

Time allowed: 45 minutes

Maximum Marks: 200

General Instructions: Same as Practice Paper-1.

Choose the correct option in the following questions.

1.

Four charges + BQ, - 30 + 50Q and -10Q are kept inside a closed surface. What will be the outgoing flux
through the surface?

() 26 V-m (h) 0 Vom

(€) 10 Vem {(ely 8 Vem

When air is replaced by a medium of dielectric constant K, the force of attraction between two charges
separated by a distance r

(1) decreases K times (#) remains unchanged

() increases K times (e} increases K~ times

Due to the presence of a point charge at the centre of a spherical Gaussian surface of diameter a, 10° Nm*/C

amount of electric flux passes through it. Keeping the point charge at the centre, the Gaussian surface is
changed to a cubical Gaussian surface of side a. The flux through the new Gaussian surface will be

(@) v2 x 10° Nm%C (b) % Nm? /C
J
(c) 10° Nm* JC (d) 2v2 x 10°Nm® /C
The electric potential at a point (x, y, z) is given by V' = -x?y -2 + 4. The electric field E at that point is
{er) E = 2y i+ [.&:i + _}'i] } + (Sxz — _\'2j| i (h) F = + xyz _,i +20k
() E =(2xy - z:i:lr? + x}-i _;'+ 327x k (el F =(2xy+ 13] i+x _} + 8xz”

5. The variation potential V' with r and electric field E with r for a point charge is correctly shown in the graphs.
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10.

11.

12,

13.

14.

The equivalent capacitance of two capacitors when joined in parallel is 16 uF and when joined in series is
3 uF. The capacitances of the capacitors are

(a) 8 puF and 8 uF (b) 4 puF and 12 uF

(c) 6 pF and 10 pF () 2 puF and 14 uF

Two conducting spheres A and B of radii a and b respectively are at the same potential. The ratio of surface
charge densities of A and B is

[

N < L U

[
a) — by —
(a) 5 (b) b
9 2
a- b=
ey — d) —
b a’
When temperature of a metallic resistor is increased, the product of its resistivity and conductivity
(@) decreases (#) remains constant I
(¢) increascs () may increase or decrease

Two cells when connected in series are balanced on 8 m on a potentiometer. If the polarity of one of the cell
is reversed, they balance on 2 m. The ratio of emf’s of the two cells is

(@)3:5 b 5:3

(€)5:4 () 4:3

An electric current is passed through a circuit containing two wires of same material, connected in parallel. S
If the lengths and radii of the wires are in the ratio of 3:2 and 2:3, then the ratio of the current passing
through the wire will be

(a) 2:5 (h) 3:2

(c) 8:27 (d) 27:8

A straight line plot showing the terminal potential difference (V) of a cell as

(ap

resistance of the cell would be then
(a) 2.8 ohms
() 1.4 ohms
(c) 1.2 ohms

(d) zero 0 R ——

. . sas 5 05 10 15 20
The SI unit of magnetic permeability u, is — | (ampere)
(@) WA 'm™! (b) NA " 'm™
(c) NA™ {d) Both WA 'm™ and NA™
Given below are two statements labelled as Statement P and Statement Q:
Statement P : A proton and an electron, with same momenta, enter in a magnetic field in a direction at

right angles to the lines of the force. The radius of the paths followed by them will be same.
Statement Q : Electron has less mass than the proton.

Select the most appropriate option:

(a) P is true, but () is false by P is false, but Q) is true

(¢) Both Pand Q are true () Both P and Q are [alse

The magnetic force acting on a charged particle of charge -3C moving with velocity (Zf + 4}: )x10* ms™ ina
magnetic field of 6 T directed in y-direction is

() 44 N in z-direction

(b} 36 N in y-direction

() 48 N in z-direction

() 36 N in negative z-direction



15.

16.

17.

18.

19.

20.

21.

22.

23.

A 10 m long wire of uniform cross-section and 20 {} resistance is used in a potentiometer. The wire is
connected in series with a battery of 5 V along with an external resistance of 480 (1. If an unknown emf E is
balanced at 6.0 m length of the wire, then the value of unknown emf is

E=5V
| : 480
| | NATATAY
’ 10m »
6m >
(o]
+ -
G
E
(a) L2V (h) 102V (c) 0.2V () 0,12V
A stationary magnet does not interact with
(a) magnet (b) stationary charge () iron rod (d) moving charge

How does the magnetic susceptibility y of a paramagnetic material change with absolute temperature T?
fa) xaT iy %= T (r) ¥ =constant (d) %= el

The time-period of a freely-suspended magnet is independent of

{a} length of the magnet (I} moment of inertia of the magnet

() horizontal component of earth’s magnetic lield {d) length of the suspension

Two identical bar magnets are fixed with their centers at a distance ‘d’ apart. A stationary charge + Q is

placed at P in between the gap of the two magnets at a distance D from the centre 0 as shown in fig. The
force on charge +0 is

P
o
s N N 5
o
- d -

(a) directed along OF

(b} directed along PO

i) directed perpendicular to the plane of the paper

() zero

Eddy current have negative effect because they produce

{a) heating only (f) damping only

() heating and damping (e} harmful radiation

Am emf is produced in a coil, which is not connected to an external voltage source. This can be due to

(a) the coil being in a time varying magnetic field (0) the coil moving in a time varying magnetic field

(¢) the coil moving out of a constant magnetic field  (d) all of the above

The phase difference between the alternating current and emf is Z . Which of the following can not be the

constituent of the circuits? :

(@) R, L (b) C alone (¢) L alone (d) L,C

The voltage of an ac supply varies with time as V = 120 sin 1t cos 100 nt. The maximum voltage and
frequency respectively are

(@) 120 V, 100 Hz (b) 6042V, 100 Hz (c) 60V, 200 Hz (d) 60V, 100 Hz



24.

25.

26.

27.

28,

29,

30.

31.

A circuit containing L, € and ac source with ammeters A, 4,5, A4 is shown in figure. At resonance which
ammeter reads zero?

—®

C

P (ALY

- &)

Source
(a) A, (b) Ag
() Ay () all the three 4, A, and Ay
The correct order of visible electromagnetic radiation arranged in increasing order of frequency is
(a) violet, red, blue, green (#) blue, green, yellow, red
() orange, green, blue, violet (d) orange, red, yellow, green

If £y and p, the electric permittivity and magnetic permeability in free space, £ and u are corresponding
quantities in a medium, then index of refraction of the medium is

! r !
@ o 0 e © o @ e
Arrange the following electromagnetic radiations per quantum in the order of increasing energy:
(A) Blue light (B) Yellow light
(C) X-ray (D) Radiowave
{a) (A), (B), (D), (C) (b (C), (A), (B), (I (c) (B). (A), (D), (C) () (D), (B). (A). (C)
Light travels as a

{a) parallel beam in each medium

(b convergent beam in each medium

() divergent beam in each medium

(d}) divergent beam in one medium and convergent beam in the other medium

A biconcave lens of power P vertically splits into two identical plano concave parts. The power of each part
will be
(a) 2P by P2 c) P (d) Ply2

Focal length of convex lens is 100 cm and focal length of concave lens is 8 cm. Find the magnification of the
given combination of lens if object is placed at point 0.

AT
oV

—— 80 cm ——
(a) 1.02 (b) 0.04 () 2.01 (d) 0.08

/N < L U

C
S

A rectangular block of glass ABCD has a refractive index 1.6. A pin is placed midway on the face AB when

observed from the face AD, the pin shall
P (Pin)

D C
(a) appear to be near A (b) appear to be near D (¢) both (a) and (h) (d) not be seen at all



32.

33.

34,

36.

37.

38.

39,

The apparent depth of an object at the bottom of tank filled with a liquid of refractive index 1.3 is 10 cm.
The actual depth of the liquid in the tank is

(@) 10 cm iy 11 em (€) 12 cm () 13 cm

If E,, E,, E;, E; are the respective kinetic energies of electron, deuteron, proton and neutron having same
de-Broglie wavelength. Select the correct order in which those values would increase

{a) E\, Eg, Ey, Eq {b) Eg, Ey. Ey Eq (c) Eq, Ey, Eg, E, (d) Ey. Ey. Ea, E4

The yellow light source in Young’s double-slit experiment is replaced by a monochromatic red light source
of same intensity. Then the fringe width of the interference pattern in comparison with that of the previous
pattern will

(@) increase i) decrease () remain unchanged () vanish

The shape of the interference fringes in Young's double slit experiment when I} (distance between slit and
screen) is very large as compared to fringe width is nearly

(a) straight line (b) parabolic () circular () hyperbolic
Unpolarised beam of light of intensity I is incident on a polariser P,. If another polariser P, is held parallel
to it such that its pass axis is oriented at an angle 60° then what percentage of light will emerge from the
system?

{a) 30% (h) 100% (e) 12.5% (d) 37.5%

For constructive interference to take place between two monochromatic light waves of wavelength i, the
path difference should be

la) (2n =1y (L[] 4) iy 2n=1)(a/2) (e) nh )y 2n + 1) A

Graph of position of image versus position of point object from a convex lens is shown. Then the focal
length of the lens is

L 31 T

30 v (cm)

20

10

=1 =30 =20 —10
44— U (cm)

@) 0-50£0-05cm ) 0-5020-10cm
€) 5-00£0-05cm () 5-00£0-10cm

When radiation of given frequency is incident upon different metals, the maximum kinetic energy of
electrons emitted

() decrease with increase of work function
() increase with increase of work luncuon
() remains same with the increase of work functon

{d) does not depend upon work function

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

41.

Statement P : Photoelectric effect demonstrates the wave nature of light.

Statement ) : The number of photoelectrons is proportional to the frequency of light.

Select the most appropriate option:

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

() Both I'and Q are true () Both P and Q are false

In any Bohr orbit of hydrogen atom, the ratio of kinetic energy to the potential energy of the electron is:
(a) 12 by 2 (c) =1/2 () =2



42,

43.

45.

46.

47.

48.

49,

50.

Total energy of an electron in hydrogen atoms above 0 eV leads to

{a) ionisation of the atom () accelerate the atom
() send the atom in higher excited state () none of these
The reaction of Column A shows the condition in Column B. Match the Columns A and B.
Column A Column B
1) MNuclear fission () weak nuclear forces
(t)  Nuclear fusion () Tor atoms having higher atomic number
(i) P-decay {(r}  for atoms having longer atomic number
() o-decay (x)  atomic number decreases by 2
(@) (g, @), Gi-p), (0)~6) B) @)~(s). @=(p). Gi—tr). G)g)
(©) (=), (Gi)~(r), (i), (i0)~(s) () (@)~r). (Ei)q). (@i)=Gs). (0)~(p)
The function of a moderator in a nuclear reactor is to
() absorb dangerous y-rays i} react with uranium to release energy
(¢} release energy by combustion {d) slow down [ast neutrons so as 1o have controlled [ission

When gLi nuclei are bombarded by protons and the resultant nuclei are :Be the emitted particles will be
{a) alpha particles (b} beta particles () gamma particles () neatrons

The diagram shows the energy levels for an electron in a certain atom. The transition that represents the
emission of a photon with the highest energy is

1 n=4
Y n=3
Il
Y n=J
v
L) n=|
1 I
(@)1 @) 11 (c) 111 (d) 1V

To obtain a p-type germanium semiconductor, it must be doped with

() arsenic (b) antimony i) indium () phosphorous
Ifi, i, and i_ represent emitter current, base current and collector current of a transistor, then
(a)i, =1, by iy, =i, (c) 1, =1, (d) i, =1,

The range of TV transmission tower of height h is (R, = radius of earth)

(a) yhR, b 21 R, () h*-2hR, (dy 'h*+2hR,

A p - n photodiode is fabricated from a semiconductor with a band gap of 2.5 eV. It can detect a signal of
wavelength

(@) 4000 nm (b) 6000 nm (c) 4000 A () 6000 A

»w < L U

(o]
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10.
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. (d)

. ()
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(b)
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SOLUTIONS

PRACTICE PAPER—14

1. (b) Netcharge, Q,., = 8Q -30 + 50— 10Q = 0

= Net outward [lux is zero.
In air, the [orce ol auraction between two
charges in given by
F. = 4l '?1'3'2
ME, 1

In dielectric medium, the lorce ol autraction
between two charges is given by
_ 1 hi 4o — Fo
mid 4ne K 2 K

So, lorce decreases K-times.

The flux does not depend on the shape and
size of the surface but the charge enclosed by
it. The charge is same and so is the [lux.

| L | |
E=—|1 Ew -!-_j a_‘b‘_+k %
ch.'_l’ = —x“}‘ —xz0 + 4
o E =—[i(-2xy -2+ j(=) + k(=3x2Y)]

= (209 + 2% 1 + 27 j + %2’k
Eocl—,und]»’lxl?

1_2

As given in parallel, C) + Cy = 16 ..(i)
C,.C,
C, +c

In series, -
‘2

...(ii)
Now, (C;=Cy)" =(C, + Cy)* =4 C,Cy
= 256 - 192 = 64
C,-C,=8 ...(iti)
From equation (1) and (i)
C, +C,=16

=3 =C,.C,=48

C,-C,= 8
2C0,=24
20,= 24 = C,=12uF, Cy =4 uF
o
Ooc-l— = —d-=-k-
r 6, a

As resistivity increases  while  conductivity
decreases. So product overall remains constant.
E, L+, @8+2) ;5

E, L-l, (8-2) 3
Given, li:ly=3:2
Ry
R,
I
||
v

11. (a)

13. (¢)

14. (d)

15. (d)

19. (d)

. s
rpire=2:3

For same material, p = constant

lt.1
L”lf_lxﬁ:f_.x(r_zf
R, L, L, A L,o\7
ﬁzix(ifzﬁ
R, 27\2 8

Now, in parallel, I = constant

I,

VIR, R, g
I, VIR, R,

R 27
V=E-Ir
I=0,V=E,

E=536YV

Now, internal resistance,

E 5.6

T=T=2.3ﬂ

We know that, radius of path of charge particles

We know that,

From the graph,

=

in unilorm magnetic field is

my _ P _ momentum of charge

qb qB qb
Here, magnetic lield, B is constant and the
momentum, j is same for both the particles.

Also, electron and proton have same magnitude
of charge.

So, radius ol path for both the charges is same.
Also, m, = 9.1 x 107" kg.m, = 1.6 x 107 kg

So,m, < m,,

Fu=q( xB)

=-3x107x(2i +4j)x10°x 6] = - 36k N
Let PQ is a potentiometer wire of length 10 m,
then,
E 5 5
I R R =480+ ~Bog ~ olA
Vpg = IRpg = 0.01 X 20 =02V

Now, potential gradient,

,‘.
Y02 _
=1 g 0.02
Hence, emlof cell, £ = Kl = 0.02 X 6

=012V
Force on a stationery charge in magnetic field
is zero.

N < I U

(o



20. (c)

21. (d)

22, (a)

23. (d)

24. (¢)

25. (¢)

26. (d)

27. (d)

28. (a)

29. (b)

When a conductive material is subjected 1o a
time-varying magnetic {lux, eddy current are
generated in the conductor. Due 1o the internal
resistance of conductor, the eddy current
dissipated, heat and also energy removed [rom
the system produce damping ellect.

Eml is produced in coil il the magnetic [lux
linked with it changes. When a coil moves
into or out of a uniform magnetic field, the
area associated with it changes which in turn
changes the magnetic {lux linked with the coil
and an eml is induced.

In RL circuit, the phase diflerence is tan”! (%)

which is never % for finite values ol L and R.

"= 120sin 100 7t cos 1007t = 60 sin (2 % 100 7t)
Maximum voltage = I, = 60 V

w,  200m _ )
Frequency, f = on = om = 100 Hz

AL resonance #; = i, with a phase dillerence of

n. Current in main circuit iy = i, —1; = 0, s0
ammeter Ay reads zero.

The [requency increases in order: orange,
1
DaT, as A

A

green, blue, violet; because

decreases frequency increases.

As we know,

1 1

(‘ —4 1] —
‘/ Egky
Refractive index,
¢ - pE

| St T

L HoE€p

D B A
R M | ROYGBIV UV
Visible

o]
X v

Increasing frequency

The radiations in the order of increasing
energy are

(D), (B), (A), (C)
Refraction only changes the direction of
propagation and so each medium will have
parallel beam.
For a biconcave lens, (R, = =R and R, = + R)

1 _ i I O S 9
7_("—I)(Iel+I{2)—T__("_I)F-I)

30. (d)

31. (c)

32. (d)

33. (¢)

When a lens is split,

1 1
—=—(n-1)—= and
h R
1 1
= _(n-1)—
5 R
1 1 1
Then, —=—=—
h L2
!)
Hence, .”I = f’2 = )
For convex lens @ /= 100 cm, u = =50 ¢cm
1T W T wdf 50+ 100
Image distance, v = 2u = -100 cm
For concave |(_'ns:_," =—8cm,u=-190cm
1T W w4f 50+ 100

For combination ol lens,
oo Magnilication, m = m jiig
=2 x 0.04 =0.08

L 1 .
sini, =~ = i = 38.7

D Cc

The point P is on the mid point ol face AB.
When seen through face AD, near the point A,
the angle of incidence (1)) will be smaller than
the critical angle 7, = 38.7°, so, image of P will
form at P’ that is nearer to both A and D.

Real depth
Apparent depth = ————

n
Real depth
10 = ————
1.3
Real depth = 1.3 X 10 = 13 ¢m
1 h?
E=o-mv=5——F
2 2 mA*
h |
- = Ea—— (" A = same)
‘/2 mK V'm

Here,my < my < my < my

So,Ey<Ey<Ey<E,



34. (a)

35. (a)

38. (¢)

39. (a)

40. (d)

41. (¢)

42. (a)

45. (¢)

46. (¢)

Fringe width, B = % ie, Pah

For red light, as the wavelength is larger, the
fringe width also be larger.

When the distance between the slits and the
screen is ) s large, the [ringe width is nearly a
straight line.

I=1, cos 0
Alier passing from polariser, I = I, cos’0
I I I
=0 2= L 0
I= o o8 60° 2 *T= %
. 1
i.e., EXIOO =12.5%
From lens [ormula,
11 1 e
v gives,
1 1 1 2

T:ﬁ_m:ﬁ = f=5l_'1n

Again, l. ]——L

f i) bl
On dilferentiating,
A _ A, A

sy

Permissible error is,

Av  Au 0-1 0.1\ _
==+~ = —+—) 5
( 2 uz)-f 100 100 /%?

v
= 0.05
f=5-00+0-05cm
According to Einstein photoelectric equation,
KE .=hv-W
Photoelectric elfect confirms particle nature

ol light. The number ol photoelectrons is
proportional to the intensity ol light.

We know that, KE = - TE
Also, PE = 2TE
KE _ -TE _ 1

PE " 2TE "~ 2
Total energy of an electron above 0 eV leads to
ionisation of hydrogen atom.

Av  Au
v ol

|

max

From nuclear reaction, p+ ;Li —iBe+ 7y ie.,
gamma particles emitted.

In emission line I, energy is absorbed and not
emitted. While in the emission lines 11, T11
and 1V, energy is emitted. The line having
maximum energy is 1II, because energy
difference between successive levels decreases
rapidly with increase of n.

47. (¢) Only indium is trivalent dopant.
50. (¢) As we know,

_he _ 1243125 3 _ o
M = o5 A =49724 4

50, k18 nearly 4950 Ais correct according to
option.

/N < I U

(e



