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MATHEMATICS

Paper - I
ALGEBRA   AND  TRIGONOMETRY

Max.Marks : 50
Time : 3 Hrs.            Min Marks : 17
¹þãq ß h½»þ '¡' tçÞ Ày ¡âmviåÙàÊã ZàÎÂà ÑèA, âkÂÑçÞ Ñv §ýÊÂàà ¡âÂàwàuê Ñè ñ h½»þ 'r' tçÞ viåÙàÊã

ZàÎÂà mnà h½»þ 'y' tçÞ Àãiê £ÙàÊãu ZàÎÂà ÑèÞ ñ h½»þ '¡' §ýàç yryç qÑvç Ñv §ýÊçÞ ñ
Note : Section 'A' is objective type, containing 10 questions, is compulsory. Section

'B' consists of short answer type questions and Section 'C' consists of long
answer type  questions. Section 'A' has to be solved first.

h½»þ-'¡'(Section-'A')
â Âà ÈÂà à Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂà à ç Þ  §ç ý £ÙàÊ Àãâk¥ ñ   (Answer the
following very short-answer-type questions.)      (1x10=10)

ZàÎÂà-1. ¡àÍuåÑ §ýL kàâm yç ¡àq ¨uà ytlmç ÑèA ?
What do you mean by the rank of matrix?

ZàÎÂà-2. À§ýàmF âwâo yç âÂàÈÂàâvâhm ytã§ýÊ½à §çý tåvàçÞ §ýà Zà§ýàÊ rmà¢¥ ñ
By Descarte's method, find the types of roots of given equation.

9 5 4 2 1 0x x x x    

ZàÎÂà-3. Ñv §ýLâk¥ (Solve) ß   3 mod 7x 
ZàÎÂà-4. â§ýyã ¡àÍuåÑ §çý ¥çÎàvàÂà Úq §ýL qÑjàÂà rmà¢¥ ñ

What is the identification of Echelon form of any matrix.
ZàÎÂà-5. â§ýyã j§íýLu ytåÑ §çý §ýt yç §ýt â§ýmÂàç kÂà§ý Ñàçmç ÑèÞ?

How many minimum generators are there in any cyclic group?
ZàÎÂà-6. â§ýyã ytåÑ §ýçý¡wuw §ýL §ýàçâ¹þ §ýàç qáÊsàâxm §ýLâk¥ ñ

Define order of an element of a group.
ZàÎÂà-7. Íuä¾§íýt âÂà§ýàâv¥ (Find inverse of ) ß

(5  3  2  4)
ZàÎÂà-8. ytà§ýàáÊmà §çý Zànt Zàtçu §ýà §ýnÂà âvâh¥ ñ

Write the statement of first theorem of homomorphism.
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ZàÎÂà-2. ¡àÍuåÑ âwâo yç Ñv §ýLâk¥ (Solve by matrix method) ß

2 1 0
3 2 3 4 0
5 4 3 0

x y z t
x z t
x y t

    
   
   

OR
Ñv §ýLâk¥ (Solve) ß 5 4 3 26 43 43 6 0x x x x x     

ZàÎÂà-3. yÑytä°ju §ýàç qáÊsàâxm §ýLâk¥ mnà ây÷ §ýLâk¥ â§ý Ààç Àà¥çÞ (rà¥çÞ) yÑytä°ju
uà màç âwyÞiãu Ñàçmç ÑèA uà ywêyt ñ
Define coset and prove that two right (left) cosets are either
disjoint or identical.

OR

¨uà âÀ¥ ÑB¥ âõjÊ yÞâ§íýuà *  §çý yàqçÕà  , , ,G a b c d ¥§ý ytåÑ Ñè?

Is  , , ,G a b c d  a group with respect to defined binary
operation *  -

* a b c d
a b d a c
b d c b a
c a b c d
d c a d b

ZàÎÂà-4. ây÷ §ýLâk¥ â§ý â§ýyã ytåÑàçÞ §çý ytä°ju tçÞ mäÌu§ýàáÊmà §ýà yÞrÞo mäÌumà yÞrÞo Ñàçmà Ñè ñ
Show that the relation of isomorphism in the set of groups is an
equivalent relation.

OR

¨uà  ,*,0I  ¥§ý wvu Ñè uâÀ

Is  ,*,0I  a ring if -  * 1
, ,

a b a b
a ob a b ab a b I

  
   

ZàÎÂà-5. 7 3sin cos   §ýà âwÐmàÊ §ýLâk¥ ñ (Expand 7 3sin cos  .)
OR

1 1cot tan 3
2

x  
   §ýàç Ñv §ýLâk¥ ñ (Solve 1 1cot tan 3

2
x  
  .)

----x----
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ZàÎÂà-9. tàÂà rmà¢¥ (Evaluate)ß

ZàÎÂà-10.  tàÂà rmà¢¥ (Evaluate ) ß log i
h½»þ-'r'(Section-'B')

âÂàÈÂààÞâ§ým viä £ÙàÊãu ZàÎÂààç Þ §çý £ÙàÊ Àãâk¥ ñ (Answer the following
short-answer type questions)      (3x5=15)

ZàÎÂà-1.      2, 1, 3, 2 , 1, 3, 4, 2 , 3, 5, 2, 2   §ýL Êèâh§ý ÐwmÞØàmà §ýL kàÝj

§ýLâk¥ ñ
Test the linear dependency of vectors

     2, 1, 3, 2 , 1, 3, 4, 2 , 3, 5, 2, 2  .
OR

âÀhà¢¥ â§ý 1A  §çý ¡à¢ªàÂà tàÂà A  §çý ¡à¢ªàÂà tàÂààçÞ §çý Íuä¾§íýt Ñàçmç ÑèA ñ

Show that eigen values of 1A  are inverse of eigen values of A .
ZàÎÂà-2. wÑ Îàmê Öààm §ýLâk¥ âkyyç âÀ¥ ªà¥ ytã§ýÊ½à §çý tåv ÑÊà¾t§ý óç½àã tçÞ Ñã ÑàçÞ :

Find the condition that the roots of the given equation are in harmonic
progression :

3 2 0x px qx r   
OR

wÑ ytã§ýÊ½à rmà¢¥ âky§çý tåv âÀ¥ ÑB¥ ytã§ýÊ½à §çý tåvàçÞ yç 2 §ýt ÑèÞ ß
Find the equation whose roots are 2 less than that of the given equation :

3 29 28 27 0x x x   

ZàÎÂà-3. uâÀ 1H  ¡àèÊ 2H  â§ýyã ytåÑ §çý Ààç £qytåÑ ÑàçÞ màç ây÷ §ýLâk¥ â§ý 1 2H H  sã

£y ytåÑ §ýà £qytåÑ Ñàçªàà ñ

If 1H  and 2H  are two subgroups of any group then show that 1 2H H  is
also subgroup of that group.

OR
uâÀ 2, ,a b a b a b I       màç m¾yt§ý ¡wuw ¡àèÊ a  §ýà Íuä¾§íýt Öààm

§ýLâk¥ ñ

If 2, ,a b a b a b I      , then find identity element and inverse of
a.

ZàÎÂà-4. âÀhà¢¥ â§ý   , 'f e G  §ýà m¾yt§ý ¡wuw Ñàçªàà ¡àèÊ     11f a f a
      uâÀ

: 'f G G  ytà§ýàáÊmà mnà ,e G  §ýà m¾yt§ý ¡wuw Ñè ñ

Show that  f e  is identity element of 'G  and     11f a f a
      if

: 'f G G  is homomorphism and e is the identity of G.
OR

ây÷ §ýLâk¥ â§ý Zà¾uç§ý ÕàçØà qå½ààê§ýLu ZààÞm Ñàçmà Ñè ñ
Prove that every field is an integral domain.

ZàÎÂà-5. uâÀ cos sin
2 2n n nx i        

   
 màç ây÷ §ýLâk¥ 1 2 3 1x x x    .

If cos sin
2 2n n nx i        

   
, then show that 1 2 3 1x x x    .

OR

log x ii
x i



 §ýà tàÂà Öààm §ýLâk¥ ñ (Evaluate log x ii
x i



.)

h½»þ-'y'(Section-'C')
âÂàÈÂààÞâ§ým Àãiê £ÙàÊãu ZàÎÂààç Þ §çý £ÙàÊ Àãâk¥ ñ (Answer the following
long-answer type questions )        (5x5=25)

ZàÎÂà-1. âÂàÈÂàâvâhm ¡àÍuåÑ §ýàç ZàyàtàÂu Úq tçÞ rÀv§ýÊ kàâm Öààm §ýLâk¥ :
Change the following matrix into normal form and find its rank :

6 1 8 3
2 1 0 2
4 1 8 3

 
 
 
    

OR
âÂàÈÂàâvâhm ¡àÍuåÑ §ýà Íuä¾§íýt §èývç-ÑèâtÌ¹þÂà Zàtçu §ýL yÑàumà yç Öààm §ýLâk¥ ß
Find inverse of following matrix by Caley-Hamilton theorem.

2 0 1
0 2 3
1 1 1

 
  
  

 5
1

sin cosi 
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