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K.S ACADEMY, SALEM-QUESTION PAPER

WASTACHADE I ASALEN

PG TRB, UG TRB, POLYTECHNIC, ENG-TRB, AEEO TRB & TNSET
COACHING CENTRE FOR PHYSICS

unit test:Quantum Mechanics

Time:1.30Hour Marks: 80
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Answer all the question:

PART-A (2 MARKS)

1. An electron is confined in a one-dimensional potential boxwof width 0.1nm.The minimum

momentum of electron inside the box is?

a) 0.5 X 107%* kgms™1 b)\13.6 X 107%* kgms™1

c) 6 X 1072° kgms! d),10.27 x 1072° kgms™!

2. A particle is described by the wave function  ¥(x) = Nxe ™ x>0
=0 x<0

The normalized constant Nds

3

1 1
a) 2 2 b) 2 A2 c)2 12 d) 2z

3. Consider an electron in a one-dimensional potential box of width 1um within rigid
boundary conditions. The ground state energy of electron is

a)2 X 1032V b) 3.7 x 1077 eV

c) 2 x 107 0%V d) 2.2 x107° eV

4. Which of following is/are the eigen states of the linear momentum operator B,.
i) Ae'k* i) A(sin kx + cos kx)

iii) Acoskx iv) Aetx
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a)i-only b) i and ii

¢) ii and iii d) i and iv

5. The condition for operator A and B are Hermitian operator is

a) A and B both are identity operator b) A and B both are unitary operator

c) A and B not commute d) A and B commute

6. The commutator of [L, ,7?] is

a) 2ihx b) O c) -ihL, d) iAL,

7. The value of I? is measured as 125" . if L, measured, then what possible values can

result?
3 1 1 3
a)in 2b b —ib —ib b)'6b, '35, b, 0,—b, —3b, —6b
P - 1, 9. 7 5 3 1
C) 3b, 2b, b, 0,—b, —=2b, —3D d) 75. Eb_‘ Eb’ Eb’ Eb’ Eb
8. For angular momentum quantum number | = ;, allowed values of m are S, %, —%, —%.
So, there are four basis stateStare possible, then the matrix elements of J,% is
ER 0 0] 20 0 0]
2 4
1 1
0 - 0 0 0 - 0 0
0 0 AN 0 0 0 " 0
0 0 0. = 0 0 o 2
| 2 L 4_
ER 0 0]
4
30 0 0o = 0 0
b |0 1 0 d) b 4 .
0 0 -3 0 0 " 0
0 0 o 3
| 4__
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9. Read the following statements and choose incorrect one.

a) The degenerate perturbation theory provides the study of the n = 2 states of a hydrogen
atom inside an electric field.

b) In a hydrogen atom all four n = 2 states have the same energy.

c) The lifting of degeneracy when the atom is placed in an electric filed is called the Stark
effect

d) Pattern of Stark spliting of hydrogen atom in n = 2 state shows that fourfold

degeneracy is completely lifted by the perturbation

10. The wavelength of a thermal neutron of speed v that corresponds to room temperature

T =300 K is.
a) 0.55 A b) 1.45 A c) 2.55 A d) 24

11. Which of the following is/are not a properties,of.a valid wavefunction (y)?

1) Y must single valued 2) Y must, continuous

3) Y must differentiable 4) pmust square integrable
a) i and iv b) i, ii and iv

c) i, ii, iii, & iv d) none of the above

12. Justify which of thefollowing wave function defined for interval 0 < x < oo. could be a

valid wavefunctionsor not:

(P) W(x) = x Q) ¥(x) =e™

a) P - valid wave function, Q - valid wave function
b) P - valid wave function, Q - not a valid wave function
c) P — not a valid wave function, Q - valid wave function

d) P — not a valid wave function, Q — not a valid wave function
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13. The wave function for a particle confined to a region 0 < x < a in the ground state was
found to be

Y(x) = \/g sinﬂa—x The probability that the particle is found in the interval - < x < %a is

N

a) = b) 5 0) 5 d) ==

14. The sampling property of the Dirac Delta function is represented as

a) [7,8(x—a)f (x) dx = £ (0) b) f ()8(x ~ ) = f(@)B(x ~a)
o) J7, 6(0f @) dx = £ (0) d) 8(ax) = = 6(x)

15. If [ >, |p > be two vectors belonging to a complexvector 'space then < y|p >= 0 say
that

a) the vectors satisfies Cauchy-Schwartz Inequality
b) the vectors are normal
c) they are Orthonormal Vectors

d) the vectors are orthogonal

16. The commutator [H,a] =

a) —hwa b) hwa T c)—-1 ° d 1

17. The commutator [JJ,]'=?

a) 2ik, B)2TH), c) - 2ik/, d) v,

18. The state of a hydrogen atoms is ¢ = \/%‘1’15 + AY,, + ig‘l’gs , then the value of A for

=
b)\/g

V3
d)

which that the state is normalized is

a)\/E

8
3
C)E
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19. The angular momentum operator acts on a state Y(r, 6, ¢) as
a)l¥y =R I + DY b) Ly = hi(l + Dy
c)Ly = I + Dy d) Ly = RI(l— Dy

Choose the correct option about following statements

A) The energy levels of the one-dimensional harmonic oscillator are not equally ‘spaced
B) The energy levels of the one-dimensional harmonic oscillator are not degenerate

a) both are correct b) both are incorrect

c) A is correct , B is incorrect d) A is incorrect , Blis\correct

20. The scattering of a black disk at high energies the ratio.of Classical total cross section

to the quantum total cross section is

a) 1/2 b) 2 c) 3/2 d) 4/3

ANSWER KEY WHTH/EXPLANATION ON THE LAST PAGE

2018 Ill1- BATCH STARTS ON(DEMO CLAS) - 16.09.2018 SUNDAY
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Welcome to K.S Academy, Salem

e Our vision is to provide positive learning experience so

student becomes competent.

e Our mission is to maximize student career opportunities.

OUR SPECIALTIES

OUR SPECIALTIES

e Time Saving Short Tricks For
problem questions & Reasoning

Best question paper for complete
preparation. ( no repeated questions)

e High quality lecturer

Experienced and expert faculty (1
rank holder in 3 different TRB
exams)

e Slip test, unit test, two unit
combined test, one third test,
half test, and full test

Mock tests and accuracy test for
every unit

e Quality of questions has the
TRB Level and also higher
level than TRB level

KS Academy is committed to the
development of our students

e 2 Trial Classes Before
Admission

7 years of TRB coaching experience
and many success stories ( more than
50 students)

NEW BATCH-3 STARTS ON 16.09.2018 SUNDAY
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K.S Academy, Salem - way to success

COACHING CENTRE FOR PHYSICS
(PG-TRB, UG-TRB, POLY-TRB, ENG-TRB, AEEO-TRB & TNSET)

Contact: 9047767620, 9042976707 & 8148891005

2018 Batch Schedule

e The class begins promptly at 9:45 a.m. and ends at 4:30
p.m.

e Students are expected to attend a minimum of six months.

e The results will be available immediately after the test.

Month/Week Topics Covered VOEl
Hours

Maxwell Boltzmann statistics - Bose-Einstein
SEPEToE] é BB statistics - Phonon gas — Black body radiation — 14
Thermionic emission

Fermy-Dirac statistics — phase transition -

September / Week-4 phase space - ensembles- equipartition of 7
energy.
Statistical Mechanics- test & Gauss law —
October / Week-1 Poisson’s equation — Laplace equation - 7

boundry value problem - dielectric media —
Vector — B and H in a magnetic material —
Maxwell’s equations- Poynting theorem — 14
Relativistic Mechanics
Electromagnetic theory & Relativistic
October / Week-4 : _ 7
Mechanics test & Vector Fields- Stokes

October / Week-2 & 3
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theorem and Gauss theorem-

Matrix theory- orthogonal. Hermitian and

November / Week 1 symmetric matrices. Special functions- Gamma 7
and Beta functions

Unit -1 test & Semi empirical mass formula-

November / Week 2 | Alpha decay — B decay -Liquid drop model — 7
Shell model — Collective models.
November / Week 3 Nuclear Instrumentat_lon - N_ucl_ear reactors — 2
Neutron cross section — Fission product

November / Week 4 Nuclear physics test & Digital electronics-

number system - Flip-flops- counters - registers

Operational amplifier- Sample and hold circuits
DecemberéWeek = Oscillator- multivibrators — Clipping and 14

clamping circuits
Electronics part-1 test & Lagrangian
December / Week 3 | equation of motion — Hamiltonian equation- 7
principle of least action

December / Week 4 Theory of small oscillations- Rigid bodies 7

Classical mechanics test & Probability and
January / Week 1 Theory of errors- Principle of least squares — 7

Curve fitting
January / Week 2 Group theory 7
January / Week 3 Unit 2 test & Rotation spectra — Vibration 7
spectra- Raman Spectra

Electronic state of diatomic molecules — Frank—
JEUELY BB Condon principle- NMR !
February / Week 1 Spectroscopy test & Microprocessor 7
February / Week 2 Microwave gengratlon — Klystron — Magnetron 7

— Travelling wave tubes- Antenna

Electronics part-2 test & density of states in

February / Week 3 one, two and three dimensions — Electrical and 7

Thermal conductivities -Bloch theorem -
Krong-Penny mudel —Brillouin zones
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Thermal Properties of solids- Magnetic
properties of materials- superconductivity

Solid state physics test & Schrodinger’s
wave equation — Free particle — Particle in a
March /Week 1 & 2 | potential well - Wave packet — Uncertainty 14
principle — Linear Harmonic oscillator —
angular momentum
Peturbation theory - scattering cross section —
Born approximation — Partial wave analysis-
Relativistic wave equations — Klein — Gordon
equations — Dirac equation

March / Week 4 /Quantum mechanics test & and two half test 12
April, May Full test-1,2,3,4,5,6,7,8,9, 10 48

February / Week 4

March / Week 3

Academy, Salem

> way to success

COACHING CENTRE FOR PHYSICS
(PG, POLY, ENG, AEEO TRB & TNSET)

Contact: 9047767620, 9042976707 &
8148891005

2018 11I-BATCH DEMO CLASS ON 16.09.2018 (SUNDAY)
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NEW BATCH-3 DEMO CLASS ON 16.09.2018 SUNDAY

: S ALCRIING SN

PG TRB , POLYTECHNIC, ENG- TRB, AEEO TRB & TNSET
COACHING CENTRE FOR PHYSICS

AR R RO RS R R R R R R ok kAo e e e ko ke Ak ke ke ek ke kel kokeodokekok okeok

ANSWER KEY -QUANTUM MECHANICS

TwWO VL\\NA&.S &3 . Ko ‘d word - welft : //Ur”'
(@l {\(% tuowc( A mum mvmremLuB) ?()A]'ﬂ} 0 o9y
) Pl (pure cut)
SO A DP%’:_ -)Tf, DML,Q’ o
_ use we gof
OPy = o CxiD™ - She¥t & o
2L DL Frees ! 2.7 %3 2V

—1.08" x (EBL/ opt - (H)

24 x\0 1P
8.4

—y L
— O-UX(O S ~
© Hlgen Ldeve T
R G Oinegap  EONENNT
'S .
52| Yoy -N=e Spere *O\
Y (a1 o9 Cen Stand™ P _ h
WW\A—QJ-&] 2 che
o - e N
JLF pelm = ® He LKWL)
NI%Q ao = | -thaad
K-
}‘ — ) = % k- (-\ € o
i - o~
(} N) 3 cop 15 an
No= 2 AT &
oft (e
K.S ACADEMY, SALEM PG TRB, POLYTECHNIC TRB & TNSET COACHING CENTRE FOR
PHYSICS CELL:9042976707,9047767620 Page )

http://WWW.trbtnpsc.com/2013/07/trb-questions—and-study—mater%%nm?d by CamScanner




www.Padasalai.Net www. TrbTnps.com

HES TGO E RS
PG TRB , POLYTECHNIC, ENG- TRB, AEEO TRB & TNSET
COACHING CENTRE FOR PHYSICS

*k%
********************'k************************************************

ANSWER KEY -QUANTUM MECHANICS

N 5’ Bkl C
N S 4

Sho v bk& ASen ™) &-&

vse o V\f}u Lo
QD@E@&\’)‘( . c[(“v\ fb\WQ]’\PI\)m mo}\_\f'{\(/_’
R @ (pe ) dormula
oA TSNS
iy H'E

B Roa werd DNt o
U S —
exhen oy
sb | vse  Shot cuk (K siv) prep
| Pyt b Gns oo

2 S\
&7 ~lgen voluies O D

Lo — - be. -CI\CTQ
)_2 =R(A —F')(%V

\I\d\u@d Lo,
$7 - e P won =2
> 3 Id w0 YR
(»Q:,%J

Bonce Ny o yelial
Lo - can lothes Vottes | W Fanefion

o —AK D XK

—N
(&) ey = o
K.S ACADEMY, SALEM PG TRB, POLYTECHNIC TRB & TNSET COACHING CENTRE FOR
PHYSICS CELL:9042976707,9047767620

. Page 2

: ner
http://www.trbtnpsc.com/2013/07/trb-q uestions-and—study—mater%%nm?d by CamScan



www.Padasalai.Net www. TrbTnps.com

S AR, SN

PG TRB , POLYTECHNIC, ENG- TRB, AEEO TRB & TNSET
COACHING CENTRE FOR PHYSICS

**********7\’1\'***************************‘**‘k******************************

ANSWER KEY -QUANTUM MECHANICS

f-'m“’ e
= =& = Hm\E Tl Q T muma.&iq/
34 ow= =0
go Nolid ware duntin, J® ?
ANS ! C A s AT T
feadomy
(2
&12| \yle pLhort- cut meftid), =) 34\ [fre C@
g
i Gl nd L AT Pels © O
NP e
AT A \9  HnL &

RS L O—

&,‘“{_ a8 2 O

SIS rAr\J‘.d ' .

\ Shwe cud NSNS
ALY @ “\ei‘hod ‘

K.S ACADEMY, SALEM PG TRB, POLYTECHNIC TRB & TNSET COACHING CENTRE FORP
PHYSICS CELL:9042976707,9047767620 age

- d by CamScanner
http://WWW.trbtnpsc.com/2013/07/trb—questions—and—study—matet$a(|"s‘f?‘rm‘r“3 y



www.Padasalai.Net

S AR, AL

www. TrbTnps.com

PG TRB , POLYTECHNIC, ENG- TRB, AEEO TRB & TNSET
COACHING CENTRE FOR PHYSICS

****s\*****‘kt\'**1\'*\\'**\\‘**!‘r*\\'*\\'*******************‘k********'k***** Je e e de do e de de de e de

ANSWER KEY -QUANTUM MECHANICS

ONE  MBEK ] anst
A (.f)‘-k7 . ({ tj . (')
ax| 08 a k. —use U
2AC s
.12 l'D gq o »Pr( A(S}rl(l?j‘;w/\vd
Sailss Ao b Shstcub
it b
©.25| o A A
-0 97 : ss. b
W 4(—\ a_b “ T

28 A Ac. © k. C
a1 ¢ . & d Ka SXY @u‘cr'

K2y 0o
20| 4 (v3e Qhovt a1, o?lﬂn | At O

'\
o cumen cersiry o= Gy

Pt b | >

e R he- ¥ | —La,
e ol
A, L>L \ oPE o
22| ¢ s poadery |
35 onsy O Lo . A
< [ i |

K.S ACADEMY, SALEM PG TRB, POLYTECHNIC TRB & TNSET COACHING CENTRE FOR )
PHYSICS CELL:QO{}Z976707,9047767620 Page

- d by CamScanner
http://WWW.trbtnpsc.com/2013/07/trb—questions—and—study—mate|$::1(I"§f?‘rnlrr“3 y



