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If ¥; and ¥; are the two acceptable wave functions of a given system, then these

wave functions are said to be orthogonal if :

A [w¥dr=0
B) [¥Y¥dr=1
©) J¥¥dr=ow
(D) Non¢ of these
2. Schrodinger wave equation in terms of Laplacian operator may be written as :
(A) HY=EVY
®) Viw-TrEWy o
© Vw4 ErED g g
® Vw+Elw=o
3.  If¥, and ¥, are the Eigen functions of the operator A, then the operator A is said
to be Hermitian operator if':
@A) [ (Aw)di=[(Av,) ¥, dr
B) [WAW,dt=[Y,A¥ dr
C) [Wr AV, dr=[¥A¥, dr
(D)  None of these
4. The perturbed Hamiltonian (H) can be expressed as H = H° + AH'
Where AH' is the amount of perturbation :
(A)  If H° is the Hamiltonian of the unperturbed state
(B)  If H° is the Hamiltonian of the perturbed state
(C)  (A) and (B) both
(D)  None of these
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3. An acceptable wave function, W of a given system is said to be normalized, if :
&) J¥?dr=0
(B) [W2dr=ow
©) J¥2dr=1
D) [w2dr<o

6. If an atom or molecule has many electrons, the exact solution of Schrodinger
wave equation becomes probably impossible because of :
(A)  Many potential energy terms
(B)  Many electrons
(C)  Electron-electron repulsions
(D)  None of these
7. If ¥ is a normalized trial function of an atom or molecule, assigned by the :
Hamiltonian H, then according to Varian method the energy of the system may
be expressed as :
(4) E= ffl:? :’ air
B) E=[¥YHwydr
© E= ffi;;q:pd;
(D)  None of these
8. IfE and E, are respectively the expected and trye values of cnergy of a quantum
mechanical system, then according to variation principle ;
(A) E<E,
B) E>E,
© E-E <o
(D) None of these
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9. IfA° E° and W° are respectively the Hamiltonian, energy and wave function for
the unperturbed state of a system, then perturbation method can be applied only
if perturbation is small and :

(A)  HCis known

(B)  H°and E° are known

(C)  H® E° and ¥° are known
(D)  None of these

10. If H° and A are the Hamiltonian for the unperturbed and perturbed states of a
system and AH' is the amount of perturbation, then according to perturbation
method :

(A) H°—-AH'=H
(B) H=H°+AH
(C) H°=H+AHd'
(D) H=AH
11. Schrodinger wave equation for H-atom in terms of polar coordinates is :
(A) —;—r(rzgg)+:g(sm6 )+%=0
(B) 7’2%+sin95;+rz—s;—2;%yz—=0
©  A2(r*3) + mimans (O 5) + gt + S (B4 5ic) ¥ =0
(D)  None of these |

12. To separate the variables of Schrodinger wave equation of H-atom, the wave
function W may be expressed as W(r, 6, ¢) = R(r) T(0) F(¢) |
From this equation we can write
@ Z=r@O) FHT>
®B) Z=RMFPT" "”“’)
© %% =R(r) T(6) @

(D)  None of these
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13. The ¢-equation is given by :

) D _ g

9%F(¢) _ F(¢)
(B) a¢2 - mz
d2F
€ 9 a(;j))+m2 F(¢) =0
L 0%F(¢)
D — — =2
D) 5 Tge =m
14, Ifm = 0, the normalized solution of ¢-equation will be :
1
| (A) 5
1
(B) =
©) 2z
vz
@) 2
15. For negative values-of m, the normalized solutions of ¢-equation are :
(A) \/iEcos ¢

(B) ‘/iﬁsin m ¢

© icosm [0)

VT
1.
(D) Z=sin [0)
16. Form = +2, the normalized solution of $-equation wil] be -
1
(A) 7=cos 2¢

(B) %ﬁcosm o)

(©)  —=sin2¢

T

(D)

5l
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17. The complete wave function of a particle on the surface of a sphere, called

spherical Harmonics may be expressed as :
(A)  T).R()
(B)  F(¢).R(r)
m n,l
©) Tl(e) F(¢)

(D)  None of these

18. Spherical harmonics for | = 0 and m = 0 will be equal to :
CNIRNCIORE
B) (m7

1

© =

® Gm7
19. Spherical harmonics are the wave functions which are orthogonal functions of

the polar coordinates :

(A) rand®
(B) ¢andr
(C) Bandg

(D)  None of these

20. Spin angular momentum or simply ‘spin’ is given by :
A& s6+D
® sG+D o
© VsG+D 4

(D)  None of these
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21;

22

23.

24,

Spin angular momentum vector, S, 18 given by :

(A)
(B)
©)
(D)

If a(s) is the function of a hypothetical spi

1 h 1 1
—+—, where my; == or—-
mg 27 2
1
mg; —, where m; = = or—=
T
2n 1 1
c= e Mg =—= O ——=
ms -~ , where mg 7 7
h
mg Z—,Where m; = —1 or +1
9

VW (x,y,z)a(s)] will be equal to : |

(A)
(8)
©
(D)

V2¥(x,y,2)
a(s).W(x,y,z)
a(s) V2 ¥(x,y,z2)

None of these

n coordinate, s, then the value of

Electron executes rotational motion around the nucleus in three dimensions,

therefore, its position and weve function must be expressed in terms of :

(A)
(B)
(C)
(D)

Cartesian coordinates (x, y, z)
Polar coordinates (r, 8, ¢)
(A) and (B) both

None of these

Which of the following factor generally makes the spherical harmonics complex

and due to which no real picture can be drawn from them :

(A)
(B)

(©)
(D)

P™ (cos 6)
eimq)
sin @ cos @

None of these
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25. Eigen values of a Hermitian operator are :
(A) Imaginary
(B) Real
(C) ZandA*
(D)  None of the above

26. Which of the following is the Eigen fu‘nction for the operator a% ?
(A)  sin2x
(B) eax'

(C) sin3x
(D)  cos2x
27. The two operators, A and B are said to be commutative, if :
(A)  ABf(x)=B.Af(x)
B) ABf(x)#B.Af(x)
(C) ABf(x)=A4.Af(x)
(D) A.Bf(x)=B.B f(x)

28. The expression for the energy of a particle of mass, m moving in one
dimensional box of lehgth, L and infinite hight with potential energy zero inside
and infinite outside the box is given by :
w2
®) T

2
© o
o 5
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29;

30.

Sl

The normalized wave function for the particle moving in one dimensiong) box

with boundary condition x = 0 and x = L can be written as :

(A) 2 sin (nTn) X

L

(B) \/? sin (%)x
©) E sin (%r)x
(D) f%- sin (""2“‘)

The energy of a particle in a cubical box having L, = L,

=L, = L is given as :

_8mmi n} n2
@ E= R D)

l2
B) E=-"_ (n§+n}2,+n§)

8mlL2

h?%1?
©  E="—(n}+n}+n2)
(D) None of the above

Total wave function for a particle moving in three dimensiona] box having sides

Ly Ly and L, in lengths along X, ¥ ang Z-axes respectively is given by :

LyLyL, . T TT n,mw
A 2 Zgin (-—" ) .sin (=) y sin (R2®
( ) 5 L X Slg L, Y Sin T zZ

Z

(B) LstyLz sin (HLL:) X .sin (T:"Tn) Y .sin (%") z
(C) /8 LyL,L, sin (%r) X

(D)  None of the above
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32. According to Hook law, the restoring force, F is given by the expression :
(A) F=—kx?
B) F=-k?
C) F=-kx
D) F= —i k? x
33. Zero point energy in a simple harmonic motion is equal to :
(A)  Zero
®) hv
(C) hv?
(D) h2 v2
34. Vibrational frequency of the linear harmonic oscillator is expressed as :
Lk
@) 5
1 b2
®) 7= )
©) Vim ’ﬂ/ k
D) V2ku
35. If ¥, ¥, and W5 are the trial functions of a quantum mechanical system and
E,, E, and E3.respective1y are their corresponding expectation values of energy
such that E, < E; < E3. If Ej is the frue energy, then according to variation
principle :
(A)  Ej is better approximation to E,
(B)  E, is better approximation to Eq
(C)  Es is better approximation o Eo
(D)  None of these
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36. If ¢(i) are normalized and mutually orthogonal one-electron wave functions,
then the wave function, W of an n-electron atom is assumed to be a simple

product of n one-clectron wave function i.e. W = ¢, (1) - ¢,(2) “$3(3)..... ¢ (n)
This statement is known as :
(A)  Fock theory

(B)  Hartree’s self-consistent field theory
(C)  Perturbation theory
(D)  Pauli’s exclusion principle
37. Hartree-Fock self consistent field theory is based on -
(A)  Symmetrized wave function
(B)  Antisymmetrized wave function
(C)  Eigen function
(D)  None of the above

38. The energy of a linear harmonic oscillator in energy level is given by :
@A) (n. -2)hv

(B) % hv

© (n+3)my

(D)  None of the above
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39. Rotational ener e .
| 8y levels for a rigid rotator rotating in three dimensional space are
given by the equation -

40.

Rdnn

o =JU+1)
(A) EJ 8m2]
(B) o _ 8m

I JU+R?

o= JU+nn?
© E 82 ]
(D) None of the above
Two Eigen function of a Hermitian operator with different Eigen values are
mutually :
(A)  Orthogonal
(B)  Not orthogonal
(C)  Symmetric wave functions
(D) None of the above

sk ok Kk K
Page - 13
CHE 502

(¥ Scanned with OKEN Scanner



