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Define the term ‘point group. Identify the point group of “trans-1,2
dichloroethylene” and deduce the symmetry openations.

Derive the character table for C3, point group.

3 Construct group multiplication table. for point group and find out whether or
not the group is Abelian,

4. Discuss “The great Orthogonality Theorem™,

S. Find out the fundamental vibrational modes of vibration of NH; by Cartesian
coordinate method.

6. Write short notes on :
(a)  Cubic point group
(b)  Cyclic group
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ensure that it contains all the pages and that no
question is missing. If the candidate finds any
discrepancy in the question booklet, he/she
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of the issue of this booklet and a fresh question
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Which of the following is an operation ?

(A)  Matrix
B)  Axis
(©) Rotation
(D)  None of these
2. The order of T point group is.
A) 4
(B)« 218
(C) 2
(D) 16
3. Number of C; present in tetrahedral molecule s :
(A)i 4
B 3
<€ 6
D) 2
4. The point group of staggard ethane is:
(A) D,
(B)  Dsh
(S)
(D) Did
5. C,hpoint group is isomorphic with:
(A)  Ca
(B)  Sa
€)  Ca
D) G
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10.

The number of planes present in [,, point group is:

A) 6
B) 8
© 15

(D) None of these

In T34 , g represents:

(A) E

B) o

< 1

(D)  All of these
Oyz Oy €quals-
(A) E

B) Gy

(C) 1

(D) None of these

Bclsis an example of point group?

(A) D3y
(B) Gy
€) G

(D) None of these

Point group assigned to a circle is:
A) G

(B) Do

Coov

None of these

$HE-501




11.  In the GMT of order 3 if we follow AA=E or AA = B, this the correct features-
(A)  Colum will not follow rearrangement theorem
(B)  Each Colum is headed with one element so of each row
(C)  Only (A) is correct
(D) (A) and (B) both are correct
12. Following rule is three for mutual conjugation-
(A) A=X"!'BXandB=Y  AY
(B) B=X AX
(C) X 'AX=BandY 'AY=C
(D)  All are incorrect
13.  Class will follow rules:
(A)  Similar g, similar o4 are in one class
(B) St axis like ) are in a class
(C) Eisnotaclass
(D) o, isnotspecial class but falls in o, and gy
14. In the character table, true statement is:
(A)  Areal, deals with the character of IRs
(B)  Area III represents translational and rotational motions
(C)  Area Il represents the Milliken symbols
(D)  All are correct

15.  For IR activity for a molecule, one should follow:

@ (5),=

B (),
© (3)=#o0
o ()0
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16.

17.

18.

19.

Among the three modes in H,0 molecule:

(A)  All are stretching modes

(B)  All are bending modes

(C) B, is pure stretching mode

(D) B, is pure bending mode

What will be the value of 4; X E for Gy point group.

A 4;

B) 4,t+A4;

(C) E

D) 4

Among the following which is trivial group.
A) G

B) G

) G

D) G

True statement for subgroup:

(A)  Subgroup are of two types

(B)  Subgroup satisfv. the rule h/g =k
(C)  (A) and (B) both are correct

(D)  Only (A) 1s correct

In the character table of 5, point group R, falls in:

(A) 4,
B) A,
(C) E

Does not exist
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22, C,will show.
(A) 2, operation
(B)  n/2 operation
(C)  noperation
(D) None of these
23. D, point is isomorphic group to:
A) G
B) Cuw
C) G
D) S,
24.  How many sub-group will be in D3} point group.
(A) 4
(B) 8
< 7
(D) 5
25.  C,, point group is:
(A)  Abelian and non-cyclic
(B) Cyclic and non-abelian
(C) Non- Abelian
(D)  Cyclic and Abelian
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217.

30.

(C<Hs), F, will have point group-

(A)  Dsp
(B)  Dsq
(€C)  Dan
(D) Dag

In the following molecules, which has improper axis of rotation?
(A)  NHj

(B)  Ethane (eclipsed)

(C)  ABstype

(D)  All are correct

Among the following inversion operation is not present in:

(A) 1,2 —dichloro — 1, 2- dibromoethane (teams)

(B) 1, 2- dichloro — 1,2 — dibromoethane (Staggered)

(C)  PFs

(D) PF,

In P+ClZ~ molecule, planes are:

(A) 4o,
(B) 4oy

C) 20,20,
(D) 20420,

Binomial function in any character table is placed in:

(A) Arealll

(B) Arcal
(C) Areall
(D)  Area v
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31

32.

33.

34.

1l
n

In cyclic group, all the multiplication are-

(A)  Non-Commutative

(B)  Commutative

(C)  Abelian

(D)  Conjugate

Which statement is not correct for similarity transform?

(A)  Every element is conjugate with itself

(B)  If A is conjugate with B then B is conjugate with A

(C)  Every element is non-conjugate with itself

(D) IfA is conjugate with B and C, then B and C conjugate with each other

Which is the correct formula for subgroup?

(A)  hg=k

(B) gh=k

(C) hWg=0

(D) gh=0

How many modes of vibration in CO; molecules?
@A) 4

@ 3

C€) 2

D) >

Number of bending modes for NHj molecules-

(A) 24, +2E
(B) 24,

(C) 2E

(D) A, +E
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36.  Stretching modes of H,0 molecule are-

(A) 2B
B) 24,
(C) A, +B;

(D)  None of them
37.  Which is not correct for “Rearrangement Theorem™? i
(A)  Each row and each column in GMT lists each of the group l
once and only once
(B)  No two rows may be identical

(C)  Two columns may be identical
(D)  Each column is headed by one element and so of each row

38.  True statement for group-
(A)  One element in the group commute with each other.

(B)  Every element may have a reciprocal which is also an element of —

group
(C)  Group does not hold associative law

(D)  The product of any two elements may not be an element of the group

39. IR and Raman activity for ‘E’ mode of NH; molecule is-
~ (A) IR active, Raman in active
(B) IR inactive, Raman active
(C) IR and Raman Inactive
(D) IR and Raman active

40. Ry and Ry, rotation in (5, character table falls in:

(A) 4
B) B,
(C) E

(D)

o+ o ko ok
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