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D–3558 

 B. Sc. (Part I) EXAMINATION, 2020 

(New Course) 

MATHEMATICS 

Paper First 

(Algebra and Trigonometry) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % lHkh iz’u vfuok;Z gSaA izR;sd iz’u ls dksbZ nks Hkkx gy dhft,A 

lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Solve any two parts of 

each question. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ nks O;qRØe.kh; vkO;wgksa P  rFkk Q  dks bl izdkj Kkr dhft, 

fd PAQ  izklkekU; :i esa gS] tgk¡ % 

1 1 1

A 1 1 1

3 1 1

 
    
  

  

vkO;wg A  dh tkfr Hkh Kkr dhft,A 
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Find two non-singular matrices P and Q such that PAQ 
is in the normal form, where : 

1 1 1

A 1 1 1

3 1 1

 
    
  

 

Also find the rank of the matrix A. 

¼c½ vkO;wg 
2 2 1

A 1 3 1

1 2 2

 
   
  

 ds lHkh vfHkyk{kf.kd ewYkksa dks Kkr 

dhft, rFkk mlls lEcfU/kr vfHkyk{kf.kd lfn’k Kkr dhft,A 
Find all the eigen values and the corresponding eigen 
vectors of the matrix : 

2 2 1

A 1 3 1

1 2 2

 
   
  

  

¼l½ n’kkZb;s fd vkO;wg % 

1 2 0

A 2 1 0

0 0 1

 
   
  

  

vius vfHkyk{kf.kd lehdj.k dks larq”V djrk gSA vr% 1A  
Kkr dhft,A 
Show that the matrix : 

1 2 0

A 2 1 0

0 0 1

 
   
  

 

satisfies its own characteristic equation. Hence 

find 1A .  
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bdkbZ&2 
(UNIT—2) 

2- ¼v½ Kkr dhft, fd ,   ds fdu ekuksa ds fy, lehdj.kksa % 

2 8x y z     

2 3 13x y z     

3 4x y z      

dk (i) dksbZ gy ugha] (ii) ,d vf}rh; gy] (iii) vuUr gy 

gksaxsA 

Investigate for what values of ,   the equations : 

2 8x y z     

2 3 13x y z     

3 4x y z      

have (i) no solution, (ii) an unique solution; 

(iii) infinite solutions. 

¼c½ lehdj.k 3 26 11 6 1 0x x x     ds ewy Kkr dhft,] 

tcfd ewy gjkRed Js.kh esa gSaA 

Find the roots of the equation 3 26 11 6 1 0x x x   

if they are in harmonic progression (H. P.). 

¼l½ dkMZu fof/k ls f=?kkr dks gy dhft, % 

3 18 35 0x x   . 

Solve the cubic by Cardon’s method : 

3 18 35 0x x   . 
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bdkbZ&3 
(UNIT—3) 

3- ¼v½ ;fn leqPp; A  esa R  ,d rqY;rk lEcU/k gS] rks fl) dhft, 

fd 1R  Hkh leqPp; A  esa ,d rqY;rk lEcU/k gSA 

If R is an equivalence relation in the set A, then prove 
that R–1 is also an equivalence relation in the set A. 

¼c½ fl) dhft, fd bdkbZ ds prqFkZ ewyksa dk leqPp; 

 1, 1, ,i i   xq.ku lafØ;k ds vUrxZr ,d ifjfer vkcsyh 

lewg gSA 

Show that the set of fourth roots of unity  1, 1, ,i i 

forms an finite abelian group with respect to 
multiplication. 

¼l½ ljy lewg dks ifjHkkf”kr dhft, ,oa fl) dhft, fdlh lewg 
ds nks izlkekU; milewgksa dk loZfu”B ,d izlkekU; milewg 
gksrk gSA 

Define simple group and prove that the intersection of 
any two normal subgroups of a group is a normal 
subgroup. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ fl) dhft, fd ;fn : G Gf   dksbZ lewg lekdkfjrk gS] 

rks f  ,dSd gksxk ;fn vkSj dsoy ;fn  ker ,f e  tgk¡ 

ker ,f f  dh vf”V gSA 

Prove that if : G Gf  is any group homomorphism, 

then f is one-one if and only if kerl (f) =  e , where ker 

f is the kernel of f. 
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¼c½ fl) dhft, fd izR;sd ifjfer iw.kk±dh; izkUr ,d {ks= gksrk 

gSA 

Prove that every finite integral domain is a field. 

¼l½ fl) dhft, oy;  R, +, .  dk vfjDr mileqPp; 

 S, R, +, .  dk mioy; gksxk ;fn vkSj dsoy ;fn % 

(i) S, , Sa b a b     ds fy,A 

(ii) . S, , Sa b a b    ds fy,A 

Prove that a non-empty subset S of the ring (R, +, .) is 

a subring of (R, +, .) iff : 

(i) S, , Sa b a b     

(ii) . S, , Sa b a b    

bdkbZ&5 

(UNIT—5) 

5- ¼v½ gy dhft, % 
7 1 0x     

Solve : 

7 1 0x    

¼c½ fl) dhft, fd % 

2 2

2
tan log

a ib ab
i

a ib a b
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Prove that : 

2 2

2
tan log

a ib ab
i

a ib a b

     
 

¼l½ Js.kh dk ;ksx dhft, % 

2

1 1
sin sin 2 sin 3 ..........

2 2
         

Sum the series : 

2

1 1
sin sin 2 sin 3 .......... .

2 2
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