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LÃ[˝”◊Ã[˝ ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ a„Ü YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿôˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y ◊X„V¤` %X«^ÁÃ^› Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ 
=w¯Ã[˝ ◊X◊V¤rÙ ÿöˆÁ„Xc˜O ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
assignment answer is to be given in the specified space according to the instructions. 

Detail schedule for submission of assignment for the 
PG Term End Examination June-2020/Dec.-2020 

1. Date of Publication : 20/06/2020 
2. Last date of Submission of answer script  by the student to the study 

centre 
: 19/07/2020 

3. Last date of Submission of marks by the examiner to the study centre : 16/08/2020 
4. Date of evaluated answer scripts distribution by the study centre to 

the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No changed / correction of assignment marks will be 
accepted after the said five days.) 

 
 
 
 
 
 
 
 
: 23/08/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 31/08/2020 
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Answer Question No. 1 and any four from the rest. 
1. Answer any five questions :  2 × 5 = 10 
 a) Let G and H be two groups and f : G → H be an epimorphism. If G is cyclic, prove 

that H is also cyclic. 
 b) Let )(GZ  denote the centre of a group G and )(aN  denote the normalizer of a in G. 

Prove that )(GZa ∈  iff GaN =)( . 
 c) Prove that a group of order 38 has a non-trivial normal subgroup. 
 d) Let D be a Euclidean domain and Dcba ∈,, . If bca|  and 1),( =ba , prove           

that ca| . 
 e) Consider the ring of integers Z. Let Zp∈  be a prime. Prove that ideal >< p  in Z 

generated by p is a maximal ideal of Z. 

 f) Let F be a field consisting of np  elements where p is a prime and n is a positive 

integer. Prove that every element of F is a root of the polynomial xx
np −  over pZ . 

 g) Prove that the field extension QQ /)3,2(  is a simple extension where Q is the 
field of rational numbers. 

 h) Let 21: RRf →  be a ring epimorphism. If I is an ideal of 1R , prove that 

}:)({)( IiifIf ∈=  is an ideal of 2R . 

  
First Answer : 
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Second Answer : 
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Third Answer : 
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Fourth Answer : 
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ªFifth Answer : 
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2. a) Let 1G  and 2G  be two groups and 1N  and 2N   be normal subgroups of 1G  and 2G  

respectively. If 21 GG ≅  and 21 NN ≅ , is it true that the quotient groups 
1

1
N

G
 and 

2
2

N
G  are isomorphic ? Justify your answer. 5 

 b) Let H and K be two normal subgroups of a group G  with HK ⊆ . Prove that 

H
G

K
H

K
G

≅ . 5 

3. a) Let G be a group and G′  be its derived subgroup. Prove that  

i) G′  is a normal subgroup of G ; 

ii) If H is a normal subgroup of G, 

  Prove that H
G  is commutative iff HG ⊆′ . 2 + 3 

 b) Let G be a group. Prove that )(GInn  is a normal subgroup of )(GAut  where 

)(GInn  is the set of all inner automorphisms of G and )(GAut  is the group of all 
automorphisms of G. 5 

4. a) Let G be a group of order np  where p is a prime and n is a positive integer. Prove 

that }{)( eGZ ≠  where e is the identity element of G. 5 

 b) Let G be a finite group. Prove that ∑=
a

aNGG ])(:[||  where the summation is 

over a complete set of distinct conjugacy class representatives. 5 

5. a) Define prime ideal and maximal ideal in a commutative ring R with identity. Prove 
that in a Boolean ring every prime ideal is a maximal ideal. 1 + 1 + 3 

 b) Let R be a commutative ring with identity. Prove that every proper ideal R is 
contained in a maximal ideal of R. 5 

6. a) Prove that Zx
xZ ≅><

][
 where Z is the ring of integers and >< x  is the ideal of 

][ xZ  generated by x. 4 

 b) Let R be a principal ideal domain and Rp ∈ . Prove that p is irreducible iff p is 
prime. 6 

7. a) Let KF /  be a finite field extension and L be an intermediate field of KF / . Prove 

that ]:][:[]:[ KLLFKF = . 5 

 b) Let )( xf  be a non-constant polynomial of degree n over a field K and S be a 

splitting field of )( xf  over K. Prove that !]:[ nKS ≤ . Is KS /  an algebraic  
extension ? Justify your answer. 5 
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First Answer : 
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Second Answer : 
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Third Answer : 
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ªFourth Answer : 
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