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10.

11.

Q.1-Q. 5 carry ONE mark each.

Two guns are fired from red fort on independence day at an interval of 6 minutes, but a person approaching red
fort inatrain hears the second sound after 5 minutes of the first sound. What is the speed of train, if the speed
of sound is 330 m/sec.

(@) 80 mi/sec (b) 66 m/sec (c) 50 m/sec (d) 100 m/sec

Ranjan leaves from his house and walks 3 km facing the north, then he turns to his right and walks further 8 km.
Next he takes a left turn and walks for 3 km more. What is the distance between his starting point and final
point.

(@ 11km (b) 10 km (c) 14km (d) 8km

One man can do a piece of work in x-days and another man does it iny-days. Together they can do the work
in z-days. What is the value of z interms of x, y ?

X+Yy
a
@

In the following question, out of the four alternatives, select the alternative which best expressesthe meaning of
the idiom/phrase.

1 1 Xy RS
(b) ;+; © Xty (d) x_y

To kick the habit
(a) To start a healthy practice (b) To make a habit of hurting other’s feelings
(c) To overcome an addiction (d) To have the habit of overcoming obstructions.

In the following question, out of the four alternatives, select the alternative which best expressesthe meaning of
the idiom/phrase.

Tozipit

(@) To move along very fast (b) Send a parcel by post

(c) Arude way of telling someone to stop talking (d) To put something precious in a safe place

Q.6-Q. 10 carry TWO marks each.

Ashopkeeper sells 60 toys at discount of 40 % on the marked price and makes 20 % profit. Ten toys of the
total are destroyed in accident while selling the remaining toys, how much discount should be givenon the
printed price so, that he can make the same amount of profit ?

(@ 20% (b) 28 % (c) 40% (d) 35%

Find the missing sequence in the letter series : BY, EV, KPR, TG, __ ?
(@ FU (b) AZ (©)"FR (dy BY

Ifa equilateral triangle and a square has sides in the ratio 4 : 3, then what is the ratio of the area of the triangle
and the square ?

@ 4:43 (b) 3./3:4 © 4:33 (d) 16:9

A sentence has been given with a blank to be filled with an appropriate word. Choose the correct alternative.
They were because all their plans had gone away.

(@) Defeated (b) Rejected (c) Elated (d) Distraught

A sentence has been given with a blank to be filled with an appropriate word. Choose the correct alternative.
This brings nothing else joyto us.

(@) than (b) from (c) but (d) to

Q.11-Q.35 carry one mark each.
A voltage applied to an X-ray being increased n times, the short wvaelength limit of X-ray continuous

spectrum shifts by dA =26 pm(pico-meters). If nzg, the initial voltage applied to the tube is
KV. (Upto two decimal places).
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

The possible values of L-S for L=1and S =% are

h? h? 2n? h? h?
a) 7 —h? b) —#% and — ¢) — and — d) —— and —
@ # and -#*  (b) > @5 ad =/  (d)-—and-
The wavelength of the resonance line emitted in the transition, n=2to n =1 for He* is A

(Upto two decimal places). [Given: R, =1.097 x10” m™]

Asample of certain element is placed in a magnetic field of 1 Tesla and suitably excited. The Zeeman shift for
the 600 nm spectral line of this element will be A. (Upto two decimal places).

The ground state term for anatomis ?P_,.. The given atomiis
(@ 'N (b) Mg (c) ¥zn (d) *Cl

The stationary state of an electron of mass ‘m’ ina Hydrogen atom is given by

. 1 r) 2. B2 _
w(r)= =| 2-— |e ™ | 3, =—isBohr radius
4,/2ra, & me
Expectation value of potential energy for this state is,
4

4 4

me me* me me
+ — = —
[ A, B] is a Hermitian operator. Which of the following is a possibility?
~ -~ d - ~ 5 d? A A A a
(@) AsB= () ASXB= () A=eB=—7 () A=L.B=L,

A photon of wavelength A scatters off an electron by '@ and the scattered photon again scatters off another

electronby '@/ 2'. If the total shift in photon wavelength is 7.2 pm, the value of 0 is (degrees). [ The
answer isan integer]

A constant electric field E = Eof is applied ona 1-D infinite potential well that spans from “0 to “a’.First order
correction to ground state energy is (in units of E a). [Answer upto 2 decimal places]

Consider a pair of 2 electron systems ‘A’and “B’where electrons are in singlet and triplet states respectively.

<§1 ' §2>|A ;
—<§1 5| is equal to,
B
1 1
@ +3 (b) -3 © 3 @ -3
The reflection co-efficient, when a 9 eV beam of particles is incident on a step potential of 5eV s R,. Ifthe
potential height is increased to 8 eV, new reflection co-efficient will be (inunitsof R)

[ Answer upto two decimal places]
The hamiltonian of a system is of the form

12 0
H,=V,|2 1 0
00 -1

0 0 O
The first order correction to the excited state energy is S - [Answer is an integer]

1 0 0
to which a perturbation is applied H, :5£0 -1 0]
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

|¢,) and |¢3> are the respective ground state and second excited states of a symmetric potential system.

lv)= %D 6.)+ 2i|¢,) ] is an eigenstate of the parity operator with an eigen value . [The answer
is an integer].

If {|¢,m)} are the normalized simultaneous eigenstates of [2and L,, {¢,m
@ [¢(t+)-m(m-1)]A° (b) [¢(¢+1)—m(m+1)]A?
© [¢(¢-1)+m(m-1)]7* (d) [¢(¢-1)+m(m+1)]n?

L,L |£,m)isequal to

Consider two spherical blackbodies having a temperature ratio of 1 : 2 and radius ratio of 2 :1. IfP is the total
power emitted by the first one, the total power emitted by the second one is (in units of P) [ The answer
isan integer]

Consider the spin state of an electron to be

=+ 21

The value of <e§z > for this state is

nl2 —hl2

eh/2 + e—h/2 —e 2eh/2 + e—h/2 eh/2 + 2e—h/2
Q —(————— b) ——— c) ——— d
@ — () — © — @ —
Avparticle is moving in a closed orbit under a central force F = _rﬁﬁ . Time period of revolution of the particle

depends on its energy E as
@ E*"° () E* ©) E* @ E*"

Two blocks of masses m and 3m are connected by a spring of force constant K and made to oscillate.
Angular frequency of oscillation of the system is

K 2K 4K 3K
(@J% ®) © 3 @ 5

Assume Earth to be uniform solid sphere of radius R. If gravitational pressure at the centre of Earth is Py,

then pressure at difference r =% from centre will be

P b P 3R, ’ 2R,
@ - (0) - © @ =
Two particles each of mass m are moving in circle of radius r under mutual attraction. Angular momentum of

systemis N+/Gm°r . The value of N is (answer should be an integer).

Amixture of two non-reactive diatomic ideal gases A, and B, is kept ina rigid container. Ifthe bond between
the atoms of molecule A, is rigid and that of between the atoms of molecule B, is non-rigid, the ratio of
molar specific heat at constant pressure of gases A, and B, is

5 o 7 5 o7
(@ - b) 3 © 5 @3
In how many different ways can we arrange three particles among four different boxes, with no more than one

per box, if the particles are distinguishable ?
(@4 (b) 6 (c) 12 (d) 24
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33.

34.

35.

36.

37.

38.

39.

40.

41.

For a systemin thermal equilibrium at temperature T, the value of variance of energy is given by temperature T,

1
(B =——= andzisthe partition function of the system)

kgT
ilnz b —a—zlnz liInz d —iilnz
@) 57 (0) ~ 5 © 328 Ol

An ideal gas having N molecules is enclosed in a rigid container of volume V. Ifa doubling the temperature of
the gas, the mean free path becomes x times the initial value of the mean free path. The value of x is
[Specifiy your answer in integers].

A container of volume V has a photon gas at temperature T. Ifthe photon gas undergoes free expansion till its
temperature falls to half of its initial temperature T, the final volume of the photon gas is V. [Specify
your answer in integers].

Q.36-Q.65 carry TWO marks each.

The reduced mass of diatomic molecule X is p times the reduced mass of diatomic molecule Y. Considering the
molecules as rigid rotator, the shift in spectral line corresponding to a transition J =2 — J = 3 for both the
molecules in terms of rotational constant B is

3Bu 4B(,u—l) GB(,u —l) 4Bu

(a) (u-1) (b) s (©) Yy (d) (u-1)

If fundamental mode of H1CI35 occurs at Wem-1 and that of D*CI® occurs at xmcm™, then the value of x is
(upto two decimal places).

Asubstance shows a Raman line at 4567 A when exciting line 4358A isused. The position of Antistokes line
for the same substance for the exciting line 4047A is A (Upto two decimal places).

3
The number of hyperfine components of Na (' = E] for the transition *P,,, — °S,, is

(a) 4 (b) 6 (c)7 (d) 10

Choose the correct option fromthe following
A
(a) Lande g-factor for the term 2P, , is 3
(b) The number of lines observed in Anomalous Zeeman pattern for 2D,,, — °R,, are 5

(c) The number of lines observed for the 4> F — 42D transition in fine structure of sodium are 3

(d) The number of lines allowed for first line of L-series in fine structure of X-ray spectra are 6.

Consider the numbers:
J2 In 3+4i
=—, a2 =e , a3 =
1+i 5

which of the above can possibly be eigenvalues of a matrix satisfying ¢ , where H is the hamiltonian of a
quantum system ?

(@ a, and a, (b) a, and a, (c) a and a, (d) all of them

South Delhi : 28-A/11, Jia Sarai, Near-11T Metro Station, New Delhi-16, Ph : 011-26851008, 26861009

North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-27653355, 27654455



TARGET GATE-2019 PHYSICS-PH (6)

42.

43.

44,

45.

46.

47.

48.

49.

50.

The radial wavefunction of a Hydrogen atom stationary state of energy (-0.85) eV has 2 nodes. (L*) for this
state is (in units of %) [The answer is an integer]

The energy of the 3rd excited state of a rigid rotator of moment of inertia ‘I’ is equal to the energy of the 2nd
excited state of a half-harmonic oscillator of frequency ‘®’. The vaue of ‘o’ is,

12n 11n 87 9n
@ 111 0) 157 © 91 @ g1
The minium excitation energy ( E, ) when 6 electrons are placed ina 2-D box is 0.75 eV. The side length of the
box is nm. [Answer upto two decimal Places]

Two protons are placed ina 1-D harmonic oscillator of frequency ‘®’. Ifin the ground state configuration of
the system, total spin is zero, which of the following discribes the spatial part of the wave function?

[ 4, and ¢, are the ground state and the first excited states, respectively ; x, and x, denote the positions of the
two protons |

@ %m(mmxz)—¢o(x2)¢1(x1)] ) %m(mmxz)+¢o(x2)¢1(x1)]
© [ (x)A(%)] (@) d(x)db(%)

{lwi).|w2).lws)} constitute an orthnormal basis.Consider two states given by,
1) =3[¢)+[d,) +[ds)

[v2) =416 +3[¢.) +c|d)

If |w,)and |y, )are orthogoral to each other, the probability of finding |4,)upon measuring |y, )is
[Answer upto two decimal place]

A potential of the form
Y :%mcoz(x2 +4y* +az?)

has a ground state energy of 37, The order of degeneracy of the third excited state is

[ The answer is an integer]

Consider a 3-D isotropic harmonic oscillator of frequency ‘w’. (i[L,, y]) for the ground state of a particle of
mass ‘m’ in this potential is

2h
@ zero ® © |5 @) |

GMm
r

Lagrangian of a particle is L :%m(r‘2 +r26%) + . If Py be generalized momentum conjugate to 9
and H be Hamiltonian of system then value of Py is

@ 2 o) 22 © R

o o om (d) zero

Lagrangian of a system is L:%m(x2+y2)—%mm2(>'<y—yx). If L, be z component of angular

momentum and H be Hamiltonian then value of dstZ is

@ p, (b) z ©L,-xp,  (d)zero
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51.

52.

53.

54.

55.

56.

57,

58.

59.

Lagrangian of a system is

L = xyxy
corresponding Lagrangian of the system is
_ by P, Py
@ 7y ®) (c) xyp,p, (d) —xyp,p,

Value of Poisson bracket {p-L,F - p} is, where P, L and ¥ are momentum, angular momentum and
position vector respectively.

(@) 2r (b) 2p (c) 2L (d) zero
A circular disc rolls on a planck which slides on smooth horizontal surface. If a, and a, be the respective

accelerations of disc and planck with respect to surface, then value of a, /a, is (answer

should be an integer).

Q

a,
A

A particle of mass m is attached to a string of length | and whirled in a horizontal circle on a smooth plane.
The length of string is slowly reduced at constant rate S . After what time tension in string will become 8
times

@ 1/ (b) 21/ © 1/2p (d) 1/4p

A particle of unit mass initially at rest is subjected  to a force F =t—t>. The maximum speed attained by
the particle before it stops is . (Upto two decimal places)

A uniform stick of mass M and length L is held in horizontal position with end B on edge of table and the other
end A held at rest by hand. The vertical acceleration of centre of mass at the moment its end A is released, is

@ g (b) g/2 ©) 29/3 (d) 3g/4

Consider a photon in quantum state of energy 0.1 eV in an over at 500K. The chemical potential of aphoton
is zero. How much more likely(approximately) are we to find O photons than 1 photon in this particular state?
(a) 10 (b) 5 (c)3 (d)1

The Maxwell-Boltzmann speed distributionfor N'molecules-ofan ideal gas at temperature T is given by
3/2 2
f(v)=4n M vZexp Mv
2nRT 2RT

1
where M is the molar mass of the gasand 0 < v < co. The value of <V> <;> is

1 1
(a)3 (b) 3 (c)2 (@5
The correct relativistic formula that relates momentum to energy at all speeds is

g2 = p?c® +mic*, where m isthe rest mass of the each particle

The density of states g (&) varies with energy ¢ as

2.4
(@ e b) Je2-mic* (@ efe-mict () L

€
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60.

61.

62.

63.

The occupation number T () for Fermi-Dirac statistics, at two different temperature T, and T, is shown
below.

Ti(e) 4
1

Y2

0

If u is the chemical potential of the fermions, which ofthe following is correct?
@T,<T, (b)T,>T, (©)T,=T, (d) Can’t conclude

The Gibbs free energy of a gas is given as

G = NkgT In [3]— BP
I:)O
where B is a function of T only and other variables have their standard corresponding meaning. The equation
ofthegasis
(@) P(V—B)=NkgT (b) P(V +B)=NkgT

(©) P(V +2B)=NkgT (d) P(V —2B)=NkgT
Two Bosons are distributed in a system in thermal equilibrium at temperature T where two energy levels
—¢/2 and £/ 2 are available to each Boson. The Helmholtz free energy of the system is

- - 8 r ) 8
(a) —kgT In 1+23|nhﬁ} (b) keT In 1+23'nth—T}

L B -

[ € _ €
(c) ~KgT In _1+2cosh kB_T} (d) kgTIn _1+ 2cosh ?}

Consider the first order phase transition of the sublimation of camphor. Assume the vapour to be anideal gas
and the molar volume of the solid to be negligible, the variation of logarithmic of vapour pressure P with inverse
temperature (where P is in Pascal and T is in Kelvin) is shown below:

log, P

25 F=====

20 f-----L---=
|
|

15 F----- LR EEEEE
]
! ! ! >

0.1 0.2 03 1T
The value of latent heat of sublimation is J/mol. [Specifiy your answer to one place after

decimal].
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64.  Consider a 1-D system of N distinghuishable, identical particles fixed at their lattice site at temperature T. Ifan

external potential energy, V (x) = —Voe‘xz, 0< x < oo is applied on the system, the average value of x is
[Specify your answer to two places after the decimal places].

65. Consider a system of six distinghuishable spin-"% particles each with magnetic moment p. If an external mag-

netic field B is applied on the system, the entropy of the system, when the total energy of the system is 2B,
is

(@) 2kg IN3+kg N5 (b) kg IN3+2kg IN5  (C) kg IN3+kg N5 (d) 2Kg IN3+2Kg IN5

*hkkkkhkkkikkikk
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