
§·¤æ§ü / Unit-I

1. (a) Îàææü§° ç·¤ ÂýˆØð·¤ ß»ü ×ñçÅþU@â ·¤ô P + iQ ·ð¤
M¤Â ×ð´ ÃØ@Ì ·¤ÚU â·¤Ìð ãñ´U, ÁãUæ¡ P ÌÍæ Q
ÎôÙô´ ãUç×üÅUèØ ãñ´ UÐ

Show that every square matrix can be
expressed as P + iQ, where P and Q both
are Hermitian.
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(b) Îàææü§° ç·¤ R3 ·¤æ ©UÂâ×é“æØ {(3,4,–1),
(1,2,0), (1,0,–1)} ÚñUç¹·¤ÌÑ ÂÚUÌ¢˜æ ãñUÐ

Show that the subset of R3 {(3,4,–1),
(1,2,0), (1,0,–1)} is linearly dependent.

(c) Îàææü§° ç·¤ ç·¤âè ×ñçÅþU@â ·ð¤ çÖ‹Ù-çÖ‹Ù
¥æ§»ðÙ ×æÙô´ ·ð¤ â¢»Ì ¥æ§»ðÙ âçÎàæ °·¤ƒææÌÌÑ
SßÌ¢˜æ ãUôÌð ãñ´ UÐ

Show that the eigenvectors corresponding to
distinct eigenvalues of a matrix are linearly
independent.

§·¤æ§ü / Unit-II

2. (a)  ÌÍæ  ·ð¤ ç·¤Ù ×æÙô´ ·ð¤ çÜ° â×è·¤ÚU‡ææð´
x + y +z = 6, x + 2y + 3z = 10,
x + 2y +z = ·¤æ

(i) ·¤ô§ü ãUÜ ÙãUè´ ãñ;

(ii) °·¤ ¥çmÌèØ ãUÜ ãñU;

(iii) ¥Ù¢Ì ãUÜ ãñU?

For what values of  and  the equations
x + y +z = 6, x + 2y + 3z = 10,
x + 2y +z = have

(i) no solution;

( 2 )
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(ii) an unique solution;

(iii) infinite solution ?

(b) ØçÎ â×è·¤ÚU‡æ x3 + px2 + qx + r = 0 ·ð¤ ×êÜ
   ãUæð, Ìô â×è·¤ÚU‡æ ÕÙæ§° çÁÙ·ð¤ ×êÜ

  
 

         ãñ´ UÐ

If    are the roots of equation
x3 + px2 + qx + r = 0, then construct
equation whose roots are
  

 
       

.

(c) ÇðU·¤æÅüU çßçÏ âð ¿ÌéÍüƒææÌè â×è·¤ÚU‡æ
x4 – 3x2 – 42x – 40 = 0 ·¤ô ãUÜ ·¤èçÁ°Ð

Using Descartes’ Method, solve the
biquadratic equation x4 – 3x2 – 42x
– 40 = 0.

§·¤æ§ü / Unit-III

3. (a) ØçÎ R ç·¤âè â×é“æØ A ×ð´ ÌéËØÌæ â¢Õ¢Ï ãñU,
Ìô Îàææü§° ç·¤ R–1 Öè A ×ð´ ÌéËØÌæ â¢Õ¢Ï ãñÐ
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If R is an equivalence relation in set A, then
show that R–1 is also an equivalence relation
in A.

(b) Îàææü§° ç·¤ ÏÙæˆ×·¤ ÂçÚU×ðØ â¢BØæ¥ô´ ·¤æ
â×é“æØ Q+, â¢ç·ý¤Øæ * ·ð¤ âæÂðÿæ ¥æÕðÜè »ýêÂ

ÕÙæÌæ ãñU, ÁãUæ¡ a*b= 2
ab

a,b Q+

Show that the set of all positive rational
numbers Q+, forms an abelian group with

operation *, where a*b= 2
ab

a,b Q+ .

(c) G °·¤ â×êãU ãñU, H  G ÌÕ H, G ·¤æ ©UÂ»ýêÂ
ãUô»æ ØçÎ ¥õÚU ·ð¤ßÜ ØçÎ a  H, b  H
 ab–1H, ÁãUæ¡ b–1, b ·¤æ ÂýçÌÜô× ãñUÐ
çâh ·¤èçÁ°Ð

G is a group, H  G, then H is a subgroup
of G if and only if a  H, b  H  ab–
1 H, where b–1 is a inverse of b. Prove.

§·¤æ§ü / Unit-IV

4. (a) Îàææü§° ç·¤ a  a–1, G ×ð´ °·¤ Sß·¤æçÚUÌæ
ãUô»è ØçÎ ¥õÚU ·ð¤ßÜ ØçÎ G ¥æÕðÜè ãñUÐ
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Show that a  a–1 is an automorphism of
G if and only if G is abelian.

(b) ØçÎ :f R R 
(ßÜØ) (ßÜØ)

 °·¤ â×æ·¤æÚUè

ÂýçÌç¿˜æ‡æ ãñU, ÌÕ Îàææü§° ç·¤ ker f °·¤
¥æ§çÇUØÜ ãUô»æÐ

If 
   ring ring

:f R R   is a homomorphic

mapping, then show that ker f will be an
ideal.

(c) âç×Ÿæ â¢BØæ¥ô´ ·¤æ â×é“æØ ·ý¤ç×Ì Âê‡ææZ·¤èØ
Âýæ¢Ì ÙãUè´ ãUôÌæÐ Îàææü§°Ð

Set of complex numbers is not an ordered
integral domain. Show that.

§·¤æ§ü / Unit-V

5. (a) Îàææü§° ç·¤

   
m m

n na ib a ib   

                      2 2 122 cos tan
m

n m ba b
n a

   
 

ÁãUæ¡ m, n ÏÙæˆ×·¤ Âê‡ææZ·¤ ãñ´U UÐ

( 5 )
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262_BSP_(7) (Continued)

Show that

   
m m

n na ib a ib   

                     2 2 122 cos tan
m

n m ba b
n a

   
 

where m, n are positive integers.

(b) ØçÎ sin( + i ) =  (cos  + i sin ), ÌÕ
Îàææü§° ç·¤

(i)  2 1 cosh 2 cosh 2
2

   

(ii) tan tanh tanh   

If sin(+i ) = (cos +i sin ), then show
that

(i)  2 1 cosh 2 cosh 2
2

   

(ii) tan tanh tanh   



(c) çÙ`Ù Ÿæð‡æè ·¤æ Øô» ™ææÌ ·¤èçÁ° Ñ

3
21cos cos 2 cos3 ...

2 3
cc c    

Find the sum of the following series :

3
21cos cos 2 cos3 ...

2 3
cc c    

———

( 7 )
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