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I. Ground state of Helinm is :

(A 'R, (B) iﬂu
(C) -8, (D) %5,
2. The total degeneracy of hydrogen in a state having energy equal to =R/16em ', is : (R s
Ryidberg constant)
(A) 16 (B) 4
(C) 32 (D) 8
3. Vibration of O, molecule can be studied by :
(A) Infrared absorption (B Ultraviolet-visible absorption
(C) Raman spectroscopy (D) Electron spin resonance

4.  As one goes away from the centre of 2n atom, the electron density ;
(A} Decreases like 2 Gaussian (B} Decreases exponcntially
(C) Oscillates with slowly decreasing amplitude,. (D)) Remains unchanged

5. Ioneinterchanges the spatial coordinates of two clectrons in a state of total zero spin :

(A) Thewave function changes sign

(B) The wave function is unchanped

(C) Thewave function changes to a completely different function
(1) The wave function no longer exists for such a stale

6. The finestructure of sodium I lines ariscs from :

(A) Electron spin-orbit coupling (B} Interaction between clectron and nucleus
() Muclear spin (D) Extemallyapplicd clectne hicld
7. The total wave function of a dintomic molecule can be resolved into the clectronie and nuclear
partdueto:
{A) Bom-Oppenheimer approximation (B) Spin-orhit coupling
{C) Hund'srule (1) Themas precession
8. In diatomic molecular rotational transitions with A J = 0 form the :
(A) O-branch (B) P-branch
{C) Q-branch (D)) R-branch

9. In pure rotational-vibrational spectra of diatomic molecules, 3 missing line atv" =0 —v' =1,
is known as :
{A) Bandhead (B} v" =0 progression
{C) Bandorgin ([))  Vertex
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10, The Lamb shift is :
{A) A splitting between the |sand 25 energy levels in hydrogen
{B) Caused by vacuum fluctuations of the clectromagnetic field
{C) Caused by Thomas precession
() Caused by Larmer precession

11. Evidence for the space quantization u!'tht.: angular momentum of an atom was provided by :
(A) Stemn-Gerlach experiment (A#) Compton Effect
{C) Frank-Hertz Experiment (D} Lamb-Rutherford Experiment

12. To penctrate the Coulomb barrier of a light nucleus, a proton must have a minimum ¢nergy of
the order of : '

(A) 1GeV By 1MeV
(C) 1KeV (D) 100eV
13. What is the isotopic spin of the denteron ?
(A) 1 (B) %
{C) - D) o
14. Electron positron pair can be produced by :
{A) wacuum ulraviolet photon in free space (B) vacuum uitmviolet photon in nucleus
(C) gammaray photon in free space (D) pamma ray photon in nucleus
15. Thespectrum of beta rays emitted in radioactive decay :
{A) Hasonly one sharp peak (B) Has only two sharp peaks
(C) Iscontinuous (D} Islikeadelta function
16. If a body has gravitational mass of 5 kg, then its inertial mass will be §
(A) Skg (B) >5kg
(C) =5kp (D) Okg
17. Force F{x) acting on body having potential energy U(x) is given by :
{A) F(x)=—dUkk (B) F(x)=dlidc
(C) Fx)=trde (D) Fo=]Udsx

18. A stationary body explodes into two fragments each of mass 1.0 kg at move apart at speed of
0.5 ¢ relative to original body. Which of the following statement about the mass, m, ol original
body is true 7

(A) lkg<m<2kg (B) m=2kg
(C) m>2Zkg (D) m=1kg
19. A photon has momentum of 1 ke V/c. The energy of photon is :
{A) 1 MeV (B) 2keV
(C) 3=x10%eVY (D) 1keV

M.5¢. (Hons. School2 Year Course}-Physics/
Medical Physics'Physics and Electronics/BG1-31149—-4 _-g.




20.

21.

25.

26.

7 )

In harmonic nscillator, the equilibrium position is given by ;
(A) dUidx=0 (B) dliidy > 0
(C) dliidx <0 (D} dildy=e

The curl of gravitation foree F

(A} Cannot be determined

() ai+bj+ck, wherea, band cnon #ero and i, jand k are unit vectors along x, vy and 2 directions.
respectively

{C) Gives the work done by the force

(D) Iszero

If the symmetry axes of a cylindrical body coincide with the coordinates axes, then its tensor
of inertia has : :

(A} Two independent and non zero components
(B) Three independent and non ZETO COMPOnEnis
{C) Six independent and non zero components
(I3} Nine independent and non ZETO COMpOnEnts

In Compton effect, the shift in wavelength at a given angle is :

(A) Dependent of the initial photon energy (B} Dependent of the initial photon momentum
(C) Independent of the initial photon energy (D) Dependent of the initial photon polarization
If two waves of frequencics 2 and 4 Hertr are superposed, then the beat frequency will be :
(A) & (B) 3

(C) 2 (D) 1

In electrical oscillation, equivalent ofinertia is :

(A) L{inductance) {(B) C({capacitange)

(C) w{frequency) {D) g (charge)

Which of the statement about quality factor, (Q, of a damped oscillator is incorrect 7
(A) Qisinversely proportional to the damping term

(B) Qisadimensionless quantity

(C) Qhasdimensions of ergs

(D) Qean be calculated from logarithmic decrement

Light of wavelength 584 nm in air is incident upon i block of glass of refractive index equal to
1.50. The frequency of the light within the glass block is ;

(A) 514 x 10" Hz (B) 3.42 = 10" Hz

()Y T.7E = 10" Hz () 7.71 x 10" Hz
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8.

Z29.

32,

When laser light passes through a grating, a pattern is formed on the other side of the grating
due to :

(A) Fresnel diffraction (13) Fraunhofer diffraction

(C) Brage diffraction (D) Ragvleigh diffraction

For an atomic system I¥(25) ¥(2p) dr=

(A) 1 (B) 12

(© v2 (o) 0

For an atomic system, the expectation value of position operator x, ]"-l"{lr] x 'Fi2s) dr, is
(A) D By |

(Cy 1iv2 Dy V2

A 5.0 g pellet is compressed against a spring in a gun of mass 300 g. The spring is released and
the gun allowed to recoil with no friction as the pellet leaves the gun. If the speed of the
recoiling gun is 8.0 m/s, then the speed of the pellet is :

(A) 80m's (B) 480.0m's

(C)y Om's (D) 40m's

The mstantaneous acecleration, @, in rotational motion is given by :

(A) dardr; (here misangularvelocity) (R) di¥dr; (here (s angle)

(C) AaAe (D) AFA

A satellite of mass m, moves in a circular orbit of radius r about a larger planet of mass m,.
The velocity (speed) of the satellite is given by :

{A) WGm i) (B) V(G m,fr)

(C) W{r'Gm,) ) VirGm,)

There are three Kepler's laws that govern planctary motion. One of the following options is
not a Kepler's laws :

(A) All planets move in elliptical orbits with the sun at one focus

(B) A ling from the sun 1o the planel sweeps out equal arcas in equal lengths of time

(C) The square of the period is proportional to the cube of the semi-major axis ol the ellipse

(D) Thecube ofthe period is proportional to the square of the semi-major axis of the clipse

A steel bridge is set in concrete pillars on opposite sides of river. The bridge is 100 m long, wnd
the work is performed on & winter day when the temperature is 15" C. What clearance is
required for the bridge not to buckle at 45°C in summer (expansion coefficient of
steel =11 = 105/ *C) ?

(A) 100033 m (B) 0.033m

{C) 99967 m (D) 100,000 m
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36.

15,

39

40,

41.

42.

Asteam engine is operated with steam at atmospheric pressure and 100°C, Steam leaves the
engine at slightly above outside temperature, 35°C. What is the efficiency of the engine ?
{A) 35% (B) 65%

(€C) 82.6% (D) 17.4%

Twao moles of an ideal gas at a pressure of 1.0 * 10° N/m* has 400 J of heat added in expanding
from a volume of 4.7 = 10~ m? to 7.0 % 10~ m’, What is the amount of work performed ?

(A) 400 (B} 230

(C) 1703 0y 5704

What is the change in entropy for 10 kg of water going from liguid to vapor at 100°C ? The
heat of vaporization of water is 3.3 = 10° Jkg,

(A) 5847 = 102 /K (B) B.847 = 10° WK

{C) 3.300 = 10* VK (D) 3300 = 10° /K

In phase diagram of watcer, the triple point exists al temperature ;

(A) OK (B) 373K |
(C} 273K (1) 300K

Second-order phase change of a substance is characterised by :

(&) Nochange in the specific volume between the two phases and no accompanying latent heat

() Change in the specific volume between the two phases and no accompanying latent heat

{C) Nochange in the specific volume between the two phases but change in sccompanyving latent heat

(D} Change in the specific volume between the two phases and also change in accompanying latent
hear

In canonical ensemble :

{A) Systemsin thermal equilibrium, the temperature, T, and number of particles, N, are well defined

(B) Systems in thermal and chemical contact. the temperature, T, and chemical potential, p, is well
defined

{(C) Systemns in thermal equilibrium, the temperature, T, and number of particles, N, are not well
defined .

() Systems in thermal and chemical contact, the temperature, T, and chemical potential, p. are not
well defined |

The zero-point energy of each electron in metals is result of :
(A) Particle nature of electrons (B) Negative charge on electrons
(C) Spin-orbit coupling () Wave naturc of electrons
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43.

44.

47.

45.

49,

sl.

In salids, the holes (empty states not occupied by clectrons for example in conduction band)
are :

(A) Bosons (B) WNeutrons

(C) Fenmiions (1) Plasmons

The lowest frequency branch of lattice vibration is :
(A) P branch (B} Rbranch
() Acoustic branch () Optical branch

A four-band colour coded resistor is having bands starting from red, violet, orange, silver in
sequence, Its value is

(A} 27,0008 (B) 27,0000 + 10%
(C) 2,700 €2+ 20% () 2,700 02+ 10%

A typical operational amplifier (op-amp) such as a T41 has :
(A) Twoinpuis and one output

(B) Two outputs and one input

() Four inputs and three outputs

(I Cmeinput and one output

Visible light is converted inte electricity :

(A) Inadryeell (B} Inawetcell

(C) Inanincandescent bulb (D) Tnaphotovolteic cell

Half-wave rectification means that :

(A} Half of the ac wave is inverted () Half of the ac wave iscutofl

(C) Thewholeac wave is inverted (1) The effective voltage is half the peak volage
In pointer type of instruments (say galvanometer) the type of damping used is :

(A) Critical damping (B} Lightdamping

() Overdamping - (D) Very high damping

Imagine three resistors, with values of 20 €2, 30 £, and 50 €2, connected in series with «
50--V de generator, The total power consumed by this network of resistors is

(A) 250 mW @) 25mW

() 25 W M) 100mW

Suppese two coils, having inductances of 5 uH and 20 puH, are connected is series so that their
fields reinforee. Suppose that the coefficient of coupling is 0.500. What is the total inductance
of the combination ?

{A) 25 uH (B) 30pH

(C) 35l (D) 45uH
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58.

59.

A substance with high retentivity :

{A) Can make a good ac clectromagnet

(B) Repels bath north and south magnetic poles
(C) Is always a diamagnetic material

(D} Iswell suited to make a permanent magnet

. The magnetic flux around a straight, current-carrying wire :

{A) Gets stronger with increasing distance from the wire
(B) Isstrongest near the wire

(C} Does not vary in strength with distance from the wire
(D) Consists of straight lines parallel 1o the wire

A student measures peak to peak voltage of an AC source as 20 V with the help of an
oscilloscope. What is the RMS value of the AC valtage 7

(A) 7V @) 14V
(C) 20¥% () 10V

Zener voltage is specialized manifestation of :

(A) Forward break-over voliage (B) Peak forward voltape

(C} Avalanche voltage (D) Forward bias

An example of a device that is commonly used as an oscillator at microwave frequencies is ;
{(A) Arectifier diode (B) A Gunndiode

(C) A zenerdiode (I3  Anavalanche diode

When both inputs of an R-S flip-flop are 0 :

(A} Theoutputs stay as they arc (B) Q=0and Q=1

(C) Q=1land Q=0 (D} The resulting outputs can be absurd

In an experiment, a student takes observations N times. The standard ervor in the mean of N
ohservations is :

(A) L/Ntimesthe standard error in a single observation

{B) 1N times the standard error in a single observation

{C) Equal tothe standard error in a single observation

(D) N times the standard error ina single ohservation

Resultant amplitude of two harmonic waves W, =X cos (kx—wt) and .= X cos (kx—wt + )
after superposition will be ;

(A) ZX By 0

(Cy X (D) XA2
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61.

6.

64.

&5.

When light passes through the dispersive medium baving refractive index more than 1, its
wavelength in medivm compared to vacuum :

(A) Increases

(B} Decreases

{C) Remainssame

(D Can not be determined due to insufficient data

When unpolarized light is incident on an ideal polarizer, the intensity of the transmitted light
i5 :

(A} Exactly equal to that of the incident unpolarized light

(B) Zero

(C) More than the incident unpolarized light

(13} Exactly half'that of the incident unpolarized light

ITthe E vector of a wave coming toward you appears to be rotating counterclockwise, its is
called 4 : :
(A) Right circularly polarized clectromagnetic wave

(B) Plane polarized electromagnetic wave

{C) Unpolarized electromagnetic wive

(D} Lefteircularly polarized clectromagnetic wave

A concave mirror forms an image, on a wall 3.00 m from the mirror, of the filament of headlight
lamp 10.0 em in front of the mirror, The lateral magnification of mirroris :

(A} =30.0 \ (B) 194

(Cy 9.7 D) 150

A phase difference of = corresponds to path difference of ( in terms of wavelength 2, :
(A) O (B) 34

(C) A2 o) A

A plane grating with 500 slits per millimeter is used to record visible spectrum in wavelength
region of 400 nm (vialet) to 700 nm (red). How much is the grating element (grating spacing) ?
{A) 500 mm (B} 2% 10*m

(C) 12%10%m M) 0.6% 10%m

In an X-ray diffraction experiment a student directs a beam of X-rays with wavelength 0.154
nm &t certain planes of a silicon erystal. As he inercases the angle of incidence from zerv, he
finds the first strong interference maximum from planes, which are 0,136 nm apart, when the
beam makes an angle of 34.5°C with the planes. Will he find next higher order interference
maxima from these planes at any other angle 7

(A} Yes, next higher order interference will also occur at 3459

(B) Yes, nexthigher order interference will oceur at 59 09

(C) Yes, next higher order interference will occur at 17,250

(D) No
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&7, Which statement is correct ?
The natural width of spectral line ]
(A) Cannot be explained quantum mechanically
(B) Can be explained by uncertainty relation, A x A p.=h
(C) Can be explained by uncertainty relation, AEAt> h
(D) Can be explained by uncertainty relation, AGAT= h !
68. Which of the following is not a valid stationary state wave function of a free particle ? Herea 3
and bare some constants,
{A) ax! (B) aek
(C) aa (1) agh*4hedx
69. The orbital angular-momentum quantum number of an electron is 2, its orbital sngular momentum
will be :
tA) 2 A (B) Anywvalueoutof -2k —1h, 0, 1424
(C) Y6k (D) 6 h
7. Tn M shell, which of the orbital angular-momentum quantum number is not possible ?
(A) O B) 1
(€ 2 (D) 3
71. Inhydrogen the probability of finding an electron in a shell having inner radius r and outer P
radius r+ dr in terms of wavefunction i is : |
(A) |wfdr (B) |yl dnrdr
() | 2ar'dr (M |jwi 2nr dr e
71. Which one of the following crystals represents the ionic erystal ?
(A) Silicon (B) Diamond
{C) Graphite i) Sodium Chiorde
73. Inap-tvpe semiconductor, the correct variation of Hall coefficient with temperature is ;
(A) Hall coeflicient increases with temperniure increase
{H) Hall coefficicnt remains constant with femperature increase
(C) Hall coefTicient initially decreases with increase in temperature and becomes negative with fiurther w
INcrease in temperature
(D) Hall coefficient initially decresses with increase in iemperature and then increases once aggin after e
Hcertain emperature
d
T4. Ifthere are dn number of quantum states having energies in a given range dE. The dn'dE is
called as : ol
{A) The density of states (B} Energy density
(C} Surface encrgy density (D) Phase space energy
s
75, Using the free-electron model, suppose the Fermi energy for solid copper is 1.522  10- J, =
What is the speed of an electron occupying the Fermi level ? (You can neglect all interactions i
of electron for calculation purpose. Mass of electron can be taken as 9.11 =< 10 kg.) : J
(A) 4.3 10 *m/s (B) 2= 10° m/s 5'5
(C) 2= 10%m/s (D) 9.1 =10%m/'s S
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