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E–3568 

B. Sc. (Part I) EXAMINATION, 2021 

(New Course) 

MATHEMATICS 

Paper First 

(Algebra and Trigonometry) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd bdkbZ ls fdUgha nks Hkkxksa dks gy dhft,A lHkh iz’uksa d¢ 

vad leku gSaA 

 Attempt any two parts from each Unit. All questions 

carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ izkjfEHkd lafØ;kvksa dh lgk;rk ls vkO;wg dk O;qRØe Kkr 

dhft, % 

0 1 2 2

1 1 2 3
A

2 2 2 3

2 3 3 3
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Find the inverse of matrix with the help of elementary 

operations : 

0 1 2 2

1 1 2 3
A

2 2 2 3

2 3 3 3

 

¼c½ vkO;wg A dks izlkekU; :i esa cnfy, vkSj bldh tkfr rFkk 

‘kwU;rk Kkr dhft, % 

0 1 3 1

1 0 1 1
A

3 1 0 2

1 1 2 0

  

Reduce the matrix A into its normal form and find the 

rank and nullity of the matrix : 

0 1 3 1

1 0 1 1
A

3 1 0 2

1 1 2 0

 

¼l½ n’kkZb;s fd vkO;wg % 

cos sin
A

sin cos
 

ds vkbxsu eku 1  gSaA laxr vkbxsu lfn’kksa dks Kkr dhft,A   
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Show that the eigen values of the matrix : 

cos sin
A

sin cos
 

are 1 . Find the corresponding eigen vectors.  

bdkbZ&2 

(UNIT—2) 

2- ¼v½ D;k lehdj.kksa dk fuEufyf[kr fudk; % 

 2x – 3y + z = 0  

 x + 2y – 3z = 0 

 4x – y + 2z = 0  

,d mHk;fu”B ‘kwU;srj gy j[krk gS \ 

Does the following system of equations : 

 2x – 3y + z = 0  

 x + 2y – 3z = 0 

 4x – y + 2z = 0  

possess a common non-zero solution ? 

¼c½ og lehdj.k Kkr dhft, ftlds ewy % 

4 3 23 6 2 4 0x x x x  

ds ewyksa ds O;qRØekssa ds nqxqus gSaA  

Find the equation whose roots are the double of the 

reciprocal of the roots of the equation : 

4 3 23 6 2 4 0x x x x  
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¼l½ dkMZu fof/k ls gy dhft, % 

3 29 6 1 0x x   

Solve by Cardon’s method : 

3 29 6 1 0x x  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ;fn : X Yf  rFkk A vkSj B leqPp; Y ds nks mileqPp; 

gSa] rks fl) dhft, fd % 

1 1 1(A B) (A) (B)f f f   

If : X Yf  and A and B are two subsets of Y, then 

prove that : 

1 1 1(A B) (A) (B)f f f  

¼c½ n’kkZb;s fd nks milewgksa dk la?k ,d milewg gksrk gS ;fn vkSj 

dsoy ;fn ,d nwljs esa varfoZ”V gSA  

Show that union of two subgroups is a subgroup if and 

only if one is contained in the other.  

¼l½ fdlh milewg ds nks nf{k.k lgleqPp; ;k rks fola?kh; ;k 

loZle gksrs gSaA  

Any two right cosets of a subgroup are either disjoint 

or identical.  
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bdkbZ&4 

(UNIT—4) 

4- ¼v½ ,d vuUr pØh; lewg iw.kk±dksa ds ;ksT; lewg ls rqY;dkjh 

gksrk gSA fl) dhft,A 

An infinite cyclic group is isomorphic to the additive 

group of integers. Prove. 

¼c½ oy; R ds ,d vfjDr mileqPp; S dks R dk ,d mioy; 

gksus ds fy, vko’;d ,oa i;kZIr izfrcU/k ;g gS fd % 

(i) S + (–S) = S 

(ii) SS S   

The necessary and sufficient conditions for a non-

empty subset S of a ring R to be a subring of R are  : 

(i) S + (–S) = S 

(ii) SS S  

¼l½ izR;sd {ks= vfuok;Zr% ,d iw.kk±dh; izkUr gksrk gSA fl) 

dhft,A 

Every field is necessarily an integral domain.  Prove. 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ ;fn 
1

2cosx
x

] rks fl) dhft, fd % 

1
2cosn

n
x n

x
 

rFkk          
1

2 sinn

n
x i n

x
A 
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If 
1

2cosx
x

, then prove that : 

1
2cosn

n
x n

x
 

and               
1

2 sinn

n
x i n

x
. 

¼c½ fl) dhft, fd % 

1log tan tan (sinh )
4 2

ix
i x   

Prove that : 

1log tan tan (sinh )
4 2

ix
i x  

¼l½ fl) dhft, fd % 

7
8 1

sin (cos8 8cos6 28cos4
2

 

56cos2 35)   

Prove that : 

7
8 1

sin (cos8 8cos6 28cos4
2

 

56cos2 35)   
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