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uksV & iz'u i= rhu [k.Mksa esa foHkDr gS A lHkh rhu [k.Mksa ds iz'u funsZ'kkuqlkj gy

dhft;s A vadksa dk foHkktu izR;sd [k.M esa fn;k x;k gS A

Note: Question paper is divided into three sections. Attempt question of all three section
as per direction. Distribution of Marks is given in each section.
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[k.M & ^v*  Section - 'A'

izR;sd bdkbZ ls nks iz'u gy dhft;s A

Attempt two questions from each unit.

vfry?kqmRrjh; iz'u] 'kCn lhek 30 'kCnksa esaA (10x2=20)

Very short answer question (word limit 30 words.)

bdkbZ & I  / Unit -I

1- okyh lw= }kjk lekdy 2

0
cosn x dx



  dk eku Kkr dhft;s tgka n  /ku fo"ke iw.kkZad

gS A

If n  is any positive integer, then to find the value of the integral 2

0
cosn x dx



 , by

Walli's formula. Where n  is any positive odd integer..

2- ijoy; 2y x  vkSj ljy js[kk y x  ds e/; f?kjs {ks=Qy dk eku Kkr dhft;sA

Find the area between the parabola 2y x  and straight line y x .
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3- oØ  x f y  dh nks fcUnqvksa ds chp oØ dh yEckbZ dk lw= fyf[k, A ¼dkrhZ;

lehdj.k½

Write the formula of length of curve  x f y  between two points. (Cartesian

Equation).

bdkbZ & II  / Unit -II

4- yEc dks.kh; laNsnh dks ifjHkkf"kr dhft;sA

Define Orthogonal Trajectory.

5- izFke dksfV ds vody lehdj.k ds ;FkkrFk gksus dk izfrca/k dks fyf[k,A

Write condition for exactness of first order differential equation.

6- vody lehdj.k 2 22 cot 0p py x y   dks gy dhft;sA

Write the solution of differential equation 2 22 cot 0p py x y   .

bdkbZ & III  / Unit -III

7- f}rh; dksfV ds jSf[kd vody lehdj.k dks ifjHkkf"kr dhft;sA

Define Linear Differential Equation of second order.

8-
dx dy dz
P Q R
   ds :i esa ;qxir lehdj.kksa dk gy Kkr djus dh fof/k;ka crkb;sA

Describe the method of solution of simultaneous equations of the form 
dx dy dz
P Q R
  .

9- 2

1 cos
2

t
D 

dk eku Kkr dhft;sA

Find the value of 2

1 cos
2

t
D 

.
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bdkbZ & IV  / Unit -IV

10- rqY;rk laca/k dks ifjHkkf"kr dhft;sA

Define equivalence relation.

11- pØh; lewg dks mnkgj.k lfgr ifjHkkf"kr dhft;sA

Define cyclic group with example.

12- fl) dhft;s fd ;fn ,d lewg G  ds izR;sd vo;o a e  ds fy, 2a e  rc G  ,d

vkcsyh lewg gS \

Prove that is for every element a e  in a group G , 2a e  then G  is abelian group ?

bdkbZ & V  / Unit -V

13- lewgksa dh rqY;kdkfjrk dks ifjHkkf"kr dhft;sA

Define isomorphism of groups.

14- 'kwU; Hkktd lfgr fjax dks ifjHkkf"kr dhft;sA

Define ring without zero divisors.

15- izlkekU; milewg dks ifjHkkf"kr dhft;sA

Deine Normal subgroup.

[k.M & ^c*  Section - 'B'

y?kqmRrjh; iz'u ¼'kCn lhek 60 'kCn½

Short answer question (words limit 60 words) 5x6=30

lHkh iz'u gy dhft;sA

Attempt all questions.
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bdkbZ & I  / Unit -I

16- fl) dhft;s fd  , 0m n N   ds fy;s

2

0
sin cosm nx xdx




tc m  vkSj n  nksuksa /kukRed le iw.kkZad gks A

Prove that for  , 0m n N 

2

0
sin cosm nx xdx




Where m  & n  both are positive even entegers.

vFkok@OR

nh?kZoR̀r 
2 2

2 2 1x y
a b

   dk laiw.kZ {ks=Qy Kkr dhft;sA

Find the complete area of the ellipse 
2 2

2 2 1x y
a b

  .

bdkbZ & II  / Unit -II

17- gy dhft;s % 2 sindy y y x
dx x

 

Solve : 2 sindy y y x
dx x

 

vFkok@OR

gy dhft;s % 2tan
1

pp x
p
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Solve : 2tan
1

pp x
p

 
  

 

bdkbZ & III  / Unit -III

18- ijra= pj dks ifjofrZr djrs gq, gy dhft;s &

2 2cos 4cos 0d dyx x
dx dx

    
 

Solve : 2 2cos 4cos 0d dyx x
dx dx

    
 

vFkok@OR

gy dhft;s %      
dx dy dz

x y z y z x z x y
 

  

Solve :      
dx dy dz

x y z y z x z x y
 

  

bdkbZ & IV  / Unit -IV

19- fl) dhft;s fd lfEeJ la[;kvksa ds ;ksx ds lkis{k lHkh lfEeJ la[;kvksa dk leqPp;

C  ,d vuar vkcsyh lewg gS \

Prove that the set of all complex numbers C  forms an infinite abelian group with

respect to addition of complex numbers ?

vFkok@OR

;fn a  lewg G  dk ,d fLFkj vo;o gS] rc fl) dhft;s fd leqPp;

   :N a x G xa ax    G  esa a  dk izlkekU; dgykrk gS] G  ,d milewg gksrk gS A

If a G  we define the normalizer of a  in G  by set    :N a x G xa ax   . Show
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that  N a  is a subgroup of G .

bdkbZ & V  / Unit -V

20- fdlh lewg ds ,d izlkekU; milewg ds lHkh lgleqPp;ksa dk leqPp; dkEiysDlksa ds

xq.ku ds la;kstu ds :i esa ysus ij ,d lewg gksrk gS \

The set of all cosets of a normal subgroup is a group with respect to multiplication

of complexes as the composition.

vFkok@OR

;fn G  leqPp;  1, 1  dk xq.kkRed lewg gS rFkk 'G  vo'ks"k oxZ ekM~;wyksa 2

     0 , 1  dk ;ksxkRed lewg gS n'kkZb;s fd os rqY;kdkjh lewg gSA

If G  be the multiplicative group of the set  1, 1  and 'G  be the additive group of

residue classes modulo 2, i.e.     ' 0 , 1 , 2G   . Then show that these are

isomorphic groups.

[k.M & ^l*  Section - 'C'

nh?kZmRrjh; iz'u&

Long answer question: 2x15=30

fuEukafdr esa ls fdUgh nks iz'uksa dks gy dhft;sA

Attempt any two questions from the following:-

 bdkbZ & I  / Unit -I

21- v½ fl) dhft;s fd oØ 3 3cos , sinx a t y a t   ;k 2 2 2
3 3 3x y a   dh laiw.kZ yackbZ

ifjeki 6a  gSA



Prove that the whole length of the curve 3 3cos , sinx a t y a t   ( 2 2 2
3 3 3x y a  )

is 6a .

c½ ijoy;ksa 2 4y ax  vkSj 2 4x ay  ds chp mHk;fu"B {ks=Qy dks Kkr dhft;sA

Find the area enclosed by the parabolas 2 4y ax  and 2 4x ay .

bdkbZ & II  / Unit -II

22- v½ vody lehdj.k 2 2 4 0xp yp x    dk O;kid gy rFkk fofp= gy Kkr dhft;sA

Find the general and singular solution of the differential equation
2 2 4 0xp yp x   .

c½ gy dhft;s & 
2

2
2 sec .d y a y ax

dx
 

Solve : 
2

2
2 sec .d y a y ax

dx
 

bdkbZ & III  / Unit -III

23- v½ izkpy fopj.k ls gy dhft;s %
2

2

d y
dx y


 cosec x

Solve the method of variation of parameters :
2

2

d y
dx y


 cosec x

c½ gy dhft;s %

   
2

2 3
2 2 1 2 1d y dyx x x x y x

dx dx
    

Solve :     
2

2 3
2 2 1 2 1d y dyx x x x y x

dx dx
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bdkbZ & IV  / Unit -IV

24- v½ fdlh milewg ds nks nf{k.k ¼oke½ lgleqPp; ;k rks fola?kh; ¼vla;qDr½ ;k loZle

¼lokZaxle½ gksrs gSa A

Any two right (Left) cosets of a subgroup are either disjoint or idential.

c½ yxzkat izes; dk dFku fyf[k, vkSj fl) dhft;sA

State & Prove Lagrange's theorem.

bdkbZ & V  / Unit -V

25- v½ lewgksa ij lekdkfjrk dk ewyHkwr izes; fyf[k, vkSj fl) dhft;sA

State and Prove fundamental theorem on Homomorphism of groups.

c½ ,d oy; R  'kwU; Hkktd jfgr gS ;fn vkSj dsoy ;fn R  esa fujlu fu;e lR;

gSA vFkkZr~ R  'kwU; Hkktd jfgr gS R  esa fujlu fu;e larq"V gksrs gSa A

A ring R  is without zero divisors if and only it the cancellation laws hold in

R  , i.e. R  is without zero divisors  cancellation laws holds in R .

--00--
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