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ZmoQ> … g^r àíZm| Ho$ CÎma Xr{O¶o&
Note : Attempt all questions.

IÊS>-A / Section-A
Q.1. Xmo g{Xe Cng‘{ï>¶m| H$m gab ¶moJ n[a^m{fV H$s{OE& ¶{X W1 Am¡a W2 {H$gr g{Xe g‘{ï> V(F)  H$s Xmo g{Xe Cng‘{ï>¶m±

hmo Vmo {gÕ H$s{OE {H$ 1 2V W W= ⊕  ¶{X Am¡a Ho$db ¶{X V = W1+W2  Am¡a { }1 2W W 0=∩ 13
Define direct sum of two vector subspaces. Prove that the necessary and sufficient conditions for a
vector space V(F) to be the direct sum of its subspaces W1 and W2 are V = W1+W2 and { }1 2W W 0=∩ .

Q.2. V3(R) na a¡{IH$ ê$nm§VaU T H$m Omo

( ) ( )T , , 2 , 4 ,3a b c b c a b a= + −  go n[a^m{fV h¡, AmYma  ( ) ( ) ( ){ }B 1,1,1 , 1,1,0 , 1,0,0=  Ho$ gmnoj Amì¶yh kmV
H$s{OE VWm àË¶oH$ g{Xe Ho$ {bE [T; B] [α; β] = [T(α); B] H$s Om±M H$s{OE& 13
Find the matrix representation of linear transformation T on V3(R) defined as

( ) ( )T , , 2 , 4 ,3a b c b c a b a= + −  corresponding to the basis ( ) ( ) ( ){ }B 1,1,1 , 1,1,0 , 1,0,0=  and verify

that [T; B] [α; β] = [T(α); B] for every vector ( )3V Rα ∈ .

Q.3. {H$gr Am§Va JwUZ g‘{ï> V(F) ‘| {gÕ H$s{OE {H$ ( ),α β α β≤ 14

In an inner product vector space V(F), prove that ( ),α β α β≤  .

IÊS>-~ / Section-B

Q.4. ~rQ>m ’$bZ ( )
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−
− −∫ . Ho$ A{^gaU Ho$ {b¶o ì¶m»¶m H$s{O¶o& 13

Discuss the convergence of Beta function ( )
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Q.5. AÝVamb .xπ π− < <  ‘| ’$bZ f (x) = x + x2 H$m x Ho$ JwUH$m| H$s Á¶m Am¡a H$moÁ¶m loUr kmV H$s{O¶o& 13
Find a series of sines and cosines of multiples of x which will represent the function f (x) = x + x2 in
the interval .xπ π− < <

Q.6.  R ‘| Am{H©${‘S>rO JwUY‘© H$m H$WZ {b{I¶o Ed§ {gÕ H$s{O¶o&
State and prove Archimedean property in R. 14

IÊS>-g / Section-C
Q.7. loUr 2 2 2 21 ,2 ,3 ......n  Ho$ {bE ‘mÜ¶ àgaU d ‘mZH$ {dMbZ kmV H$amo& 13

Calculate the mean, variance and standard deviation for the series 2 2 2 21 ,2 ,3 ......n .

Q.8. ¶{X 1 2 3, , ,..... np p p p  nañna AndOu KQ>ZmAm| Ho$  KQ>Zo H$s H«$‘e: àm{¶H$VmE h¡ Vmo BZ KQ>ZmAmo ‘| go {H$gr EH$ Ho$ KQ>Zo

H$s àm{¶H$Vm 1 2 3 ...... np p p p+ + + +  hmoVr h¡& 13
If 1 2 3, , ,..... np p p p  be separate probabilities of n mutually exclusive events, then the probability p,
that any of then events will happen is given by, 1 2 3 ...... np p p p+ + + + .

Q.9. EH$ {g o̧$ H$mo {MV {‘bZo VH$ CN>mbm OmVm h¡& CN>mbm| H$s g§»¶m H$s àË¶mem ³¶m h¡? 14
A coin is tossed until the head appeal what is expectation of the number of tosses?
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