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Time : Three Hours
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Minimum Pass Marks : 33%

uksV& lHkh iz'u djuk vfuok;Z gSA

Attempt all questions.

[k.M–v@Section–A (ANALYSIS)

1- (a) fl¼ dhft, fd izR;sd larr iQyu jheku lekdyuh; gksrk gSA 7

Prove that every continuous function defined on [a, b] is Riemann integrable.

(b) eku yks f (x, y) =                  , rks f  (1, 2) vkSj f  (1, 2) dk ewY;kadu dhft,A 7x y

Let  f (x, y) =                   , then evaluate f  (1, 2) and f  (1, 2).x y

2- (a) fo'ys"kd iQyu ds fy, dkS'kh jheku lehdj.k izkIr dhft,A 6-5

Obtain Cauchy Riemann equation for analytic function.

(b) n'kkZb;s fd iQyu            gkeksZfud gS rFkk laxr fo'ysf"kd iQyu dks Kkr dhft, fd ;g 

okLrfod Hkkx gSA 6-5

Show that the function                 is harmonic and find the corresponding 
analytic function of this as the real parts.

3- (a) fdlh nwjhd lfe"V esa] izR;sd foo`r xksyd ,d foo`r leqPp; gksrk gSA 6-5

In a metric space every open sphere is an open set.

(b) nwjhd lfe"V esa izR;sd dkS'kh vuqØe ifjc¼ gksrk gSA 6-5

Every Cauchy sequence in a metric space is bounded.

[k.M–c@Section–B (ABSTRACT ALGEBRA)

4- (a) fl¼ dhft, fd lewg G dk dsUnz Z, G dk izlkekU; milewg gksrk gSA 7

Prove that the center Z of a group G is a normal subgroup of G.

(b) ifjfer vkcsyh lewg ds fy, dkW'kh izes; fy[kdj fl¼ dhft,A 7

State and prove Cauchy's theorem for finite abelian group.

5- (a) fl¼ dhft, fd oy; R ls oy; R' esa lekdkfjrk f ,d rqY;kdkfjrk gksxh ;fn vkSj dsoy ;fn 

vf"V (f) = {0}- 6-5

Prove that a homomorphism f from a ring R onto a ring R' is an isomorphism if 
and only if Ker(f) = {0}.
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(b) fl¼ dhft, fd leLr iw.kk±dksa dk oy; ,d ;wfDyMh; oy; gksrk gSA 6-5

Prove that the ring of all integers is an Euclidean ring.
6- (a) fl¼ dhft, fd izR;sd ifjfer foeh; lfn'k lef"V V (F) dk ,d vk/kj gksrk gSA 6-5

Prove that there exists a basis for each finite dimensional vector space.

(b) ;fn W  vkSj W  ,d ifjfer foeh; lfn'k lef"V V (F) dh nks milef"V;k¡ gksa rks fl¼ dhft, 1 2

fd& 6-5

dim (W  + W ) = dim W  + dim W  – dim (W  Ç  W )1 2 1 2 1 2

If  W  and W  are two subspaces of a finite dimensional vector space V (F) then 1 2

prove that– 
dim  (W  + W ) = dim W  + dim W  – dim (W  Ç  W )1 2 1 2 1 2

[k.M–l@Section–C (STATISTICAL METHODS)

7- (a) fl¼ djks fd ekud fopyu ewyfcanq ls Lora=k gksrk gS ijarq ekiuh ls ughaA 7

Show that standard deviation is free from origin but not free from scale.

(b) fdlh ckjackjrk caVu ds fy;s fl¼ djks fd& 7

b ³ 112

Show that for any frequency distribution–
b ³ 112

8- (a) A fdlh fu'kkus dks 5 eas ls 4 ckj yxk ldrk g]S  B 4 eas ls 3 ckj vkjS  C, 3 eas ls 2 ckjA os ,d lkFk 

fu'kkuk yxkrs gaS crkvks de ls de nks O;fDr;kas }kjk fu'kkuk yxk;s tkus dh ikz f;drk D;k gkxs h \ 6-5

A can hit the target 4 times in 5 shots, B, 3 times in 4 shots and C, 2 times in 3 
shots. If they all hit find the chance that atleast two hit.

(b) ;fn X vkSj Y nks Lora=k pj gSa rc fl¼ djks fd& 6-5

E (X Y) = E (X) E (Y)
If X and Y are two independent variable then show that–

E (X Y) = E (X) E (Y)
9- (a) f}in caVu dk ekè; rFkk izlj.k Kkr dhft;sA 6-5

Find mean and variance at binomial distribution.
(b) fl¼ djks fd Iok;lu caVu] f}in caVu dk lhekUr :i gSA 6-5

Show that Poisson distribution is limiting form of binomial distribution.
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