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MT-07 

June - Examination 2026 

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

MATHEMATICS 

Algebra 

Paper : MT-07 
[Time: 3 Hours]                   [Maximum Marks: 70]     
                                                                                           

 

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

   instructions in each section. 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 izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
     mŸkj nhft,A bl iz’u&i= esa ukWu&izksxzkescy lkbafVfQd dSydqysVj ds mi;ksx dh vuqefr gSA    
 Section-A 7××××2====14 

 (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 2 marks. 

 [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 %&    lHkhlHkhlHkhlHkh 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 2222 vad dk gSA 

1. (i) Define cyclic group.  

  pØh; lewg dks ifjHkkf"kr dhft,A   

 (ii) Define normal subgroup.   

  izlkekU; milewg dks ifjHkkf"kr dhft,A  

 (iii) Define ring homomorphism.   

  oy; lekdkfjrk dks ifjHkkf"kr dhft,A   

 (iv) Define integral domain.   

  iw.kkZadh; izkUr dks ifjHkkf"kr dhft,A  

 (v) Define Ideal.   

  xq.ktkoyh dks ifjHkkf"kr dhft,A  

 (vi) Define linear dependence of vectors.   

  lfn’kksa dh ,d?kkrh vkfJrrk dks ifjHkkf"kr dhft,A   

 (vii) Define quotient space.   

  foHkkx lef"V dks ifjHkkf"kr dhft,A  
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 Section-B 4××××7====28 

 (Short Answer Type Questions)  

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

   200 words. Each question carries 7 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 7777 vad dk gSA 
 

2. Show that G = ��a 0
0 0� : a ∈ R�� is a commutative group under matrix 

multiplication.  

 

 fl) dhft, fd G = ��a 0
0 0� : a ∈ R�� eSfVªDl xq.kk ds fy, Øefofues; lewg gSA   

3. Show that every subgroup of a cyclic group is also cyclic.   

 fl) djks fd ,d pØh; lewg dk izR;sd milewg Hkh pØh; gksrk gSA   

4. Show that the intersection of any two normal subgroup of a group is a normal                      

subgroup.  

 

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

izlkekU; milewg gksrk gSA  

 

5. Show that every group is homomorphic to its quotient group.   

 fl) djks fd izR;sd lewg vius foHkkx lewg ds lekdkjh gksrk gSA   

6. Prove that the set W���a, b, 0� | a, b ∈ F� is a subspace of the vector space V3(F).   

 fl) dhft, fd leqPp; W���a, b, 0� | a, b ∈ F� lfn’k lef"V V3(F) dh ,d milef"V 

gSA   

 

7. Prove that every non-empty subset of a linearly independent set of vectors is also 

linearly independent.  

  

 fl) djks fd lfn’kksa ds ,d?kkrr LorU= leqPPk; dk izR;sd vfjä mileqPPk; Hkh 

,d?kkrr LorU= gksrk gSA  

 

8. Show that the set of all units in a ring with unity forms a multiplicative group.    

 fl) djks fd fdlh rRledh oy; ds ,ddks dk leqPPk; ,d xq.kukRed lewg gksrk gSA   

9. If ‘a’ be an element of a ring R, then prove that the normalizer of ‘a’ in R  

 N(a) = {r�R | ar = ra} is a subring of R.  

  

 ;fn *a* fdlh oy; R dk vo;o gks] rks fl) dhft, fd R esa *a* dk izlkekU;d                         

N(a) = {r�R | ar = ra}, R dk ,d mioy; gSA  
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 Section-C 2××××14====28 

 (Long Answer Type Questions)  

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

   500 words. Each question carries  14 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer 

   dhft,A izR;sd iz’u 11114444 vad dk gSA 

10. State and prove Lagrange’s theorem for groups.   

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

11. Show that every group is isomorphic of some permutation group.    

 fl) djks fd izR;sd lewg ,d Øep; lewg ds rqY;kdkjh gksrk gSA   

12. Show that every ring can be embedded in a ring with unity.   

 fl) djks fd izR;sd oy; dk ,d rRledh oy; esa vUrLFkkZiu fd;k tk ldrk gSA   

13. If W1 and W2 are two subspaces of a finite dimensional vector space V(F), then                     

prove that -  

 

    dim (W1+W2) =  dim W1 + dim W2 − dim (W1 3 W2)  

 ;fn W1 vkSj W2 ,d ifjfer foeh; lfn’k lef"V V(F) dh nks milef"V;k¡ gks] rks fl) 

dhft, fd & 

 

    dim (W1+W2) =  dim W1 + dim W2 − dim (W1 3 W2)  

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


