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Sample Practice Test -5

. _SEciON-A_
If E_ be the electric field _ AR
a strength of a short dipole at a poi o ‘
same distance, then p point on its axial line and £, that on the equatorial line at the
(A) Ee= 2Ea (B) Ea = 2Ee
© E,=E,

(D) None of these

A unit charge moves on an equipotential surface from a point A to point B, then
(A) V,=Vy=+ve

B) V,-V,=0
© V,-Vy=-ve

(D) it is stationary

A charged particle enters into a magnetic field with a velocity vector making an angle of 30° with respect to the direction of
magnetic field. The path of the particle is

(A) circular
(©) elliptical

B) helical
(D) straightline

The ratio of intensity of magnetisation and magnetising field is called

(A) permeability (B) magnetic intensity

(C) magnetic intensity (D) magnetic susceptibility
The deflection in a moving coil galvanometer is

(A) directly proportional to the torsional constant

(B) directly proportional to the number of turns in the coil

(C) inversely proportional to the area of the coil

(D) inversely proportional to the current flowin g

Three wires A, B and C are situated at the same distance. A current of 1A, 2A, 3A flows through these wires in the same
direction. Then the resultant force on B is directed

(A) Towards A

12)) Towards C
© Perpendicular to the plane of paper and outward

D) Perpendicular to the plane of paper and inward .ecer ‘

. ' ' ificati the eye piec®
jecti 60 cm. To-obtain a magnification of 20, the focal length of '
he objective of a telescope 18

The focal length of t

should be '

4) 20m

(C) 4om

B) 3cm
D) 5cm
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Column I Column II
. . ]
(P) Einstein Photoelectric 1 A= ;:'
cquation

(Q de-Broglic relation @ K =hv-d,
(R) Threshold frequency

P
DN
(S) Enecrgy of photon @ v=%
1
(A) @)= @5 (Q = @) ®) = (1) (S) > @)
®) @)= (1) Q) = 3) ®) = (2); (S) > (4)
©

(F) = (21 (Q = (1) R) = @) (8) > 3)
©) @)= @); Q) —= () R) = ) (S) = (1)

9. Nucleus of an atom whose atomic mass is 24 consists of
(A) 11 electrons, 11 protons and 13 neutrons
(B) 11 electrons, 13 protons and 11 neutrons
(© 11 protons and 13 neutrons
(D) 11 protons and 13 electrons
10. Alens made of glass whc.)se index of refraction is 1.60 has a focal lepgth of + 20 cm in air. Its focal len gth in water. whose
refractive index is 1.33, will be
(A) threetimes longer than in air (B) twotimes longer than in ajr
(©) sameasinair (D) None of these
11. The radius of germanium (Ge) nuclide is measured to be twice the radius of ch . The number o foucleons i G
sSin (] are
(A) 74 ®B) 75 © 72 ® B
12. Consider the diffraction pattern obtained from the sunlight incident on a pinhole of diameter 1
pinhole is slightly increased, it will affect the diffraction pattern such that -lLpm. Ifthe diam eter of the
(A) Its size decreases, and intensity decreases
(B) Its size increascs, and intensity increases
(C) Iltssize increases, but intensity decreases
(D) Its size decreases, but intensity increases
For question numbers 13 to 16, two statements are given-one IabelledAssertio,, (4)
the correct answer to these questions from the codes (4), (B), (C) and (D ) as given be;"ld the other Iqp, elle dRe
1 > . oW, Qs
(A) Ifboth Aand Raretruc and R fs the correct explanation of A on (R). Selecy
® If both A and R are true but R is NOT the correct explanation of A
(©) If Aistrue but Ris false
®) Ifboth A and R are false
13.

Assertion (A) The mass of a nucleus can be ¢ither less thay or mor
Reason (R) : The half of total mass of the atom i concentrated jy, ¢ thap the g

u
Nucleyg, Mofthe



14.

17

20.

21. A planc electromagne

[

22.

230

wer : " o eavof electrons inereased but photele fce
Assertion (A): In photoeleciric v!'ﬁfu(snim-n.mn;‘v,lhei“""“-‘*“)"’”’ﬂm["”""3“‘-' cnerpy of elet photo Jeotriy

current remains unchanped

Renason (R) & The photoelecttie carrent depends on frequency of light '
Assertion (A) 1 Bohr had 1o postulate that the clectrons in stationary arhits around the nucleus do not radiate,
Reason (R) : Aceording to classical physics all moving eleetrons radiate.

Assertion (A): Magnetic moment of an atom is due to both the orbital motion and spin motion of every clectron.
Reason (R) : A charged patticle produces mapnetic field.

SRECTION-B
¥ . R o N . o d . PPYY 24 H ) 303 ! 3 25

A parallel plate capacitor with air between its plates having plate arca of 6.7 10 4 m? and separation between them 3 mm i
conneeted to a 100V supply. Explain what would happen when a 3 mm thick mica sheet of diclectric constant 6 i5 inserted
between the plates
(A)  while voltage supply remains constant and

(B) while voltage supply is disconnected.

What happens to the width of depletion layer of a p-n junction when itis

(I forward biased? (1) reverse biased?

Consider the half wave rectifier in fig. Assume diode to be a silicon diode with a threshold voltage of
0.7 V. Draw the output if the input is a sinc wave with an amplitude of 2 V.

NI
1 9

l ‘ v,=2v < Ry Output

0

I 1 1

Using lens maker’s formula, derive the thin lens formula —f— S=——

» for a biconvex lens.

OR

Calculate the speed of light in a medium whose critical angle is 45°, Does critic

al angle for a i ) . )
inci ight? Gi 5 given pair of media depend
1e wavelength of incident light? Give reason. p ep

on U

tic wave travels along Z-direction. What can you say about dircctions of ; y

. P [e] e M . .

vector 7 If the frequency of the wave is 30 MHz, what is its wavelength? ectric and magnetic fie
OR

Identify the clectromagnetic radiation and write its wavelength range, which js used to kil germsi
jations S In water i J
s of these radiations. purifier. N

amethe

two source N

radiug of cury

an object of height 'h” from a concave mirror of
Find the location of image also,

iin why does a convex mirror always prodyee avirt

Z/;) 7Calculalc the distance of
fmugniﬁcation 2.
a, explé

ature 20 cm, 5o as to obtain a real

imageo
@) Usingt
Draw & Jabelle

mirror formul
d diagram of an a¢

i ; ual §
generator. Obtain the expression for the ¢m ndu Mage,

ced in [he 5 1
. - rota i
. nfa magnetic ficld B, ting coil of N turns each of



(A) State lenz's laW OR

Averti i |
B) vertlce?l metallic pole falls down through the plane of the magnetic meridian. Will any e.m.f. be produced between i
ends? Give reason for your answer,

. fi : .
24. Define relaxation time of the free electrons drifting in a conductor. How is it related to the drift velocity of free electrons? Use

this relati .
srelation to deduce the expression for the electrical resistivity of the material.

250 A Sm . . | | | |
dent performs an experiment on photoclectric cffect, using two materials A and B. A plot of Vi, Vs V18 given in Fig.

V cionf

stop
V)
3
2.5
2
1.5
1

>

5x 10" 10 x 10" 15 10"
Frequency (Hz)
(D Which material A or B has a higher work function?

() Given the electric charge of an electron =1 .6 x 10719 C, find the value of / obtained from the experiment for both A and B
Comment on whether it is consistent with Einstein’s theory:

26. State the basic assumption of the Rutherford model of the atom. Explain in brief why this model cannot account for the
stability of an atom?

27. Write any two distinguishing features between conductors, semiconductors and insulators on the basis of energy band diagrams
28. Two wavelengths of sodium light of 590 nm and 596 nm, are used in turn to study the diffraction taking place at a single

slit of aperture 2 x 10-5 m. If the distance between slit and the screen is 1.5m, calculate the separation between th
positions of the second maxima of diffraction pattern obtained in the two cases. ©

e

P it i

th tions T Nw__._k.___j
i d answer the ques ;
. d the following paragraph an . | |
29 1';;3 motion of free electrons in a conductor are continuous and randon}. They collide with positive met

nerm during each collision. So thermal velocities are randomly distributed and average veloeity
c\l}trr;ctlc;npotential difference is applied across the ends of a conductor, electrons are drifted s

en : :

of the field, this velocity is called drift velocity (Vy)-

al ions and change
18 Zero,

he positive terminal

etE
Drift velocity 18 given by Vi= m

’LB (] trons
g

m = mass of electron
E= electric field
e = Charge on electron

R el 4 . ic currcn (I) is g 5 y
ation bctwe ]ccll 1C



M A metal wire is subj ‘
subject ial di ire
oy ' Jected to a constant potential difference. When the temperature of the metal wire Increases, the
velocity of the electron in it
(A) increases, thermal velocity of the electron incre

ascs
(B) decreases, thermal velocity of the electron increases

(© increases, thermal velocity of the electron decreases
(D) decreases, thermal velocity of the clectron decreases

(I When a potential difference Vis applicd across a conductor at a temperature T, the drift velocity of clectrons is proportional to
CNIN7 ® v © Jr @ T

(IIT) We are able to obtain fairly large currents in u conductor because
(A) the electron drift speed is usually very large

(B) the number density of free clectrons is very high and this can compensate for the low values of the electron
drift speed and the very small magnitude of the electron charge

(C) the number density of free electrons as well as the electron drift speeds are very large and these compensate
for the very small magnitude of the electron charge

(D) the very small magnitude of the electron charge has to be divided by the still smaller product of the
number density and drift speed to get the electric current

(IV) When a current I is setup in a wire of radius r, the drift velocity is v, Ifthe same current is set up through a wire of radius
2, the drift velocity will be
(A) 4vy4 ®B) 2v4 ©) vy2 D) vy4
30. Read the following paragraph and answer the questions.

Self Induction is a property of a coil due to which the coil opposes any change in the strength of current flowing through
it by inducing an em.f in itself. Whenever the key in the circuit is closed or opened, the current in the circuit increases
or decreases. The variation of current causes a variation in magnetic flux linked with the circuit (.. ¢ < B o i) hence,
an induced emf is developed in the circuit.

From Faraday’s law the induced emfis given by

_des) __ 4

dt dt
Thus, the self-induced emf always opposes any change (increase or decrease) of current in the coil.
The t’otal flux linked with the solenoid is

2

Ny = (s D) (A= 1" Al
Where nl is the total number of tum's. '
Thus, the self-inductance of solenoid is,

e [Using N®,=LI]

L= _]_V__}‘l[_a_ = }10’72'41

When curre

inductance of the coil-osS cctional arcahave heir lengths and number of turnsin ratio of 1 : 2 both. Find the ratio of self-
ids of same Cross"
Two solenoids 0

inductance of two solenoids..
Find the coefficient of self 1n

. 4 coil changes from 5Ato2Ain0.1s,average voltage of 50 V is produced. Find the self -
ntina

ductance of solenoid is 0.18 mH. If a core of soft iron of relative permeability 900 is
u

jes cand 20 C/m? arc arranged vertically with a separation of d betwesn
at points (0 the left of first sheet, (II) to the right of second sheet



3,

“Use Huygens® principle 1© sh ¢ wavefronts I8
“ find the ratio of the &P

®) A cube which each gide ais
dimensional constant,

Findout :

kept is 4 . ) p
€ptis an electric ficld. given by E = Cx. (as is shown in the figure where, C is a positivé

() The electric flux through the cube, and
() The net charge inside the cube.
OR
(4) State Gauss’s law on electrostatics and derive an expression for the electric field due to a long straight thin uniformly
charged wire (linear charge density ).) ata point lying ata distancer from the wire.
(B) A hollow cylindrical box of length 0.5 mand area of cross-section 20 cm? is placed in a three dimensional coordinate system

2sshown in the figure. The electric field in theregion is given by E=20x i, where Eis NC~! and x is in metres. Find :

/ Lo.sm_;l]____l/ —
z

(Il Netflux through the cylinder

in the cylinder .
() Charge enclosed ternating current across @ pure inductor L connected to an alternating source

i ion for the al ) )
Derive a‘n expressmn' riation of e.m.f and current graphically and with a phasor diagram,
E=E,sinot . Explain the v OR
ting current across a pure capacitor C connected to an gt —
fe.m.fand current graphicallyand with a phasor diagram,

0.15 mm apart are illuminated by monochromatic 1 eht ofwaye]
velength 45
om,

of em.f

on for the alterna ng ource of et

Derive an expressi
E=E,sinot . Explain the ¥
In Young’s double slit experim
The screen is 1.0 m away o™
() Find the distance of the 5%°°

ent, the twWo slits

the slits.
d

(A) bright fringe, —

) tral maxim . . .
(B) dark fringe from the cenchangc ‘f the screen is moved away from the slits?
(M) How will the fringe patte™ OR

he propagation of a plane wavefiont from a denser medjupy ¢
ow o media. oar
the tW arer me di

. I{enCe



