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B. A./B. Sc./B. Sc. B. Ed. (Part I) 

EXAMINATION, 2021 

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 ds vad leku gSaA 

 All questions are compulsory. Attempt any two parts 

from each question. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ izkjfEHkd :ikUrj.k dh lgk;rk ls A  dk O;qRØe Kkr 

dhft, % 

1 2 1

A 3 2 3

1 1 2
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Find the inverse of A with elementary 

transformation : 

1 2 1

A 3 2 3

1 1 2

 

¼c½ vkO;wg % 

1 0 2

A 0 2 1

2 0 3

  

dk vfHkyk{kf.kd lehdj.k Kkr dhft, vkSj lR;kfir 

dhft, fd ;g A }kjk lUrq”V gksrk gS vkSj bldk 

izfrykse Hkh Kkr dhft,A 

Find the characteristics equation of the matrix : 

1 0 2

A 0 2 1

2 0 3

 

and verify that it is satisfied by A and hence find 

1A .   

¼l½ fuEufyf[kr vkO;wg dks izlkekU; :i esa cnfy, ,oa 

bldh tkfr Kkr dhft, % 

0 1 3 1

1 0 1 1
A

3 1 0 2

1 1 2 0
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Reduce the following matrix into normal form and 

find its rank : 

0 1 3 1

1 0 1 1
A

3 1 0 2

1 1 2 0

 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ vkO;wg fof/k ls gy dhft, % 

1 2 32 3 9x x x  

1 2 32 2 6x x x  

1 2 33 2 8x x x   

Solve by matrix method : 

1 2 32 3 9x x x  

1 2 32 2 6x x x  

1 2 33 2 8x x x  

¼c½ lehdj.k % 

3 15 126 0x x  

dks dkMZu fof/k ls gy dhft,A  

Solve the equation : 

3 15 126 0x x  

by Cardon’s method.  
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¼l½ fuEufyf[kr lehdj.k ds ewyksa dks Kkr dhft, ;fn os 

lekUrj Js.kh (A. P.) eas gS % 

4 3 22 21 22 40 0x x x x   

Find the roots o the equation : 

4 3 22 21 22 40 0x x x x  

if they are in A. P.  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ;fn N izkd`frd la[;kvksa dk leqPp;  gks rFkk izfrfp=.k 

: N Nf  tgk¡ 2( ) ; Nf x x x  rks fl) dhft, 

fd f ,dSdh gS] ysfdu vkPNknd ugha gSA   

If N be the set of natural numbers and a mapping 

: N Nf  is defined by 2( ) ; Nf x x x  then 

prove that f is one-one, but not onto.  

¼c½ fl) dhft, fd lewg G ds nks vo;oksa ds xq.kuQy dk 

izfrykse muds izfrykseksa dk mYVs Øe esa xq.kuQy ds 

cjkcj gksrk gS] vFkkZr~ % 

1 1 1( ) , Gab b a a b   

The inverse of the product of two elements of a 

group is the product of the inverse taken in the 

reverse order i.e. : 

1 1 1( ) , Gab b a a b  
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¼l½ xq.kkRed lewg G =  (1, –1, i, –i) ds izR;sd vo;o dh 

dksfV Kkr dhft,A  

Find the orders of each element of the multiplicative 

group G =  (1, –1, i, –i). 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ fl) dhft, fd ,d pØh; lewg dk izR;sd rqY;kdkjh 

izfrfp=.k iqu%pØh; lewg gksrk gSA 

Prove that every isomorphic image of a cyclic group 

is cyclic.  

¼c½ fl) dhft, ;fn R ,dd vo;o lfgr ,d oy; gS] 

rc % 

(i) (–1) a = – a Ra  

(ii)  (–1) (–1) = 1 

Prove that if R is a ring with unity, then : 

(i) (–1) a = – a Ra  

(ii)  (–1) (–1) = 1 

¼l½ fl) dhft, fd ,d fo”ke {ks= (skew field) ‘kwU; 

Hkktd jfgr gksrk gSA 

Prove that a skew field (division ring) has no zero 

divisors.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ ;fn m, n /ku iw.kk±d gks] rks fl) dhft, fd % 

2 2( ) ( ) 2 ( )

m m m

n n na ib a ib a b  

1cos tan
m b

n a
  



 [ 6 ]  ED–2648 

 

If m, n are positive integers, then prove that : 

2 2( ) ( ) 2 ( )

m m m

n n na ib a ib a b  

1cos tan
m b

n a
  

¼c½ fl) dhft, fd bdkbZ ds n, nosa ewy ,d xq.kksŸkj Js.kh 

(G.P.) fufeZr djrs gSaA  

Prove that n nth roots of unity form a series in G. P. 

¼l½ fl) dhft, fd % 

             632 cos cos 6 6 cos 4 15cos 2 10  

Prove that : 

             632 cos cos 6 6 cos 4 15cos 2 10  
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