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MT-07 

December - Examination 2025 

B.A./B. Sc. (Part-III) Examination 

MATHEMATICS 

ALGEBRA 

Paper : MT-07 
 [Time: 3 Hours]                   [Maximum Marks: 47]     
                                                                                           

 

Note :- This question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions. Use of non-programmable scientific calculator is allowed in this paper. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa ds vuqlkj mŸkj nhft,A 
   bl iz’u&i= esa ukWu&izksxzkescy lkbafVfQd dSydqysVj ds mi;ksx dh vuqefr gSA    

 

 Section-A 7××××1====7 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word, one 

   sentence or maximum up to 30 words. Each question carries 1 mark. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& lHkh lHkh lHkh lHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre                

   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 1111 vad dk gSA 

1. (i) Define centre of Group.  

  lewg ds dsaæ dks ifjHkkf"kr dhft,A  

 (ii) Define Coset.  

  dkslsV dks ifjHkkf"kr dhft,A  

 (iii) Define Normal Subgroup.  

  lkekU; milewg dks ifjHkkf"kr dhft,A  

 (iv) Define Quotient Ring.  

  HkkxQy oy; dks ifjHkkf"kr dhft,A  

 (v) State Gauss Divergence Theorem.  

  xkWl&vilj.k izes; dk dFku dhft,A  

 (vi) Define linear dependent of vectors.  

  lfn’kksa ds jSf[kd vkfJrrk dks ifjHkkf"kr dhft,A  

 (vii) Define the solenoidal vector.  

  ifjukfydk lfn’k dks ifjHkkf"kr dhft,A  
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 Section-B 4××××5====20 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  5 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq¼y?kq¼y?kq¼y?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 
   izR;sd iz’u 5555 vad dk gSA 

2. Let G is a set of ordered pairs (a, b) of real numbers a and b. Binary operation * is 

defined in G as follow (a, b) * (c, d) = (ac, bc + d). Prove that (G, *) is a group. Is it 

an Abelian group? 

 

 eku yhft, G okLrfod la[;kvksa a vkSj b ds Øfer ;qXeksa (a, b) dk ,d lewg gSA ckbujh 

vkWijs’ku * dks G esa bl izdkj ifjHkkf"kr fd;k x;k gS (a, b) * (c, d) = (ac, bc + d)A 
fl) djsa fd (G, *) ,d lewg gSA D;k ;g ,d ,csfy;u lewg gS\ 

 

3. State and prove Caley Theorem.  

 dSyh izes; dk dFku dj fl) dhft,A  

4. If H is the only subgroup with finite order in a group G, then prove that H is normal 

subgroup of G. 

 

 ;fn H lewg G esa ifjfer dksVh okyk ,dek= milewg gS] rks fl) dhft, fd H, G dk 
izlkekU; milewg gSA 

 

5. Prove that the quotient group of an abelian group is abelian but the converse is not 

necessarily true. 

 

 fl) dhft, fd vkcsyh; lewg dk HkkxQy lewg vkcsyh; gksrk gS] ijUrq bldk foijhr 
vko’;d :i ls lR; ugha gksrkA 

 

6. Prove that a field has no proper ideals.   

 fl) dhft, fd fdlh {ks= dh dksbZ mfpr xq.ktkofy;k¡ ugha gksrhA   

7. Show that the following set V of matrices is vector space over the field R of real 

numbers with respect to matrix addition and matrix scalar multiplication where: 

  

 fl) dhft, fd vkO;wgksa dk fuEufyf[kr leqPp; V, vkO;wg ;ksx vkSj vkO;wg vfn’k xq.ku 
ds laca/k esa okLrfod la[;kvksa ds {ks= R ij lfn’k lef"V gS] tgk¡ % 

 

 
   V = ��a 0

0 b	 | a, b ∈ R� 
 

8. Prove that linear span L(S) of a subset S of vector space V(F) is minimal subspace 

of V(F) that containing S.  

  

 fl) dhft, fd fdlh lfn’k lef"V V(F) ds mileqPp; S dh ,d ?kkr foLr`fr L(S),S 

dks varfoZ"V djus okyk V(F) dh U;wure milef"V gSA 

 

9. If W1 and W2 are subspaces of any finite dimensional vector space then prove that 

Dimension (W1 + W2) = Dimension W1 + Dimension W2 − Dimension (W1 Ç W2). 

  

 ;fn W1 vkSj W2 fdlh ifjfer foeh; lfn’k lef"V dh nks milef"V gks rks fl) dhft, 

fd foek (W1 + W2) = foek W1 + foek W2 − foek (W1 Ç W2)A 
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 Section-C 2××××10====20 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                         

   500 words. Each question carries  10 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ¼nh?kZ¼nh?kZ¼nh?kZ    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha nksfdUgha nksfdUgha nksfdUgha nks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 500500500500 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 11110000 vad dk gSA 

10. State and prove Fundamental Theorem of Group Homeomorphism.  

 lewg ledkfjrk ds ewy izes; dk dFku fy[kdj fl) dhft,A  

11. Prove that every finite group is isomorphic to some permutation group.  

(Cayley’s Theorem). 

  

 fl) dhft, fd izR;sd ifjfer xzqi fdlh Øep; xzqi ds rqY;dkfjd gksrk gSA ¼dSys&izes;½-  

12. Prove that a ring without unity can be embedded into a ring with unity.  

 fl) dhft;s fd bdkbZ vo;o jfgr oy; dks fdlh bdkbZ vo;o lfgr oy; esa 

var%LFkkfir fd;k tk ldrk gSA 

 

13. (i) Prove that intersection of 2 normal subgroups of a group is a normal subgroup 

 of that group. 

 

4 

  fl) dhft, fd fdlh lewg ds fdUgha nks izlkekU; milewgksa dk loZfu"B Hkh ml 

 lewg dk izlkekU; milewg gksrk gSA 

 

 (ii) State and prove Cayley’s Theorem for Group Homomorphism. 6 

  lewg ledkfjrk ds fy, dSys&izes; dks dFku dj fl) dhft,A  

 

----------------------------- 


