
BM20-1318 W-782/W-783/W-784

[1]

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

IÊS>-A / Section-A
Q.1. Om±M H$s{OE {H$ g{Xem| (2,3,1), (–1, 4, –2) Ed§ (1,18,–4)  H$m g‘wƒ¶ g{Xe g‘{ï> V3(R) ‘| a¡{IH$

ñdVÝÌ h¡ ¶m naVÝÌ& 13
Examine that the vectors (2,3,1), (–1, 4, –2) and (1,18,–4) in vector space V3(R) are
linearly dependent or linearly independent.

Q.2. ‘mZm joÌ F na U Am¡a V Xmo g{Xe g‘{ï>¶m± h¢ VWm T, U go V ‘| EH$ a¡{IH$ ê$nmÝVaU h¢& ‘mZm U n[a{‘V
{d‘r¶ h¡ V~
Om{V (T) + eyÝ¶Vm (T) = {d‘m U. 13
Let U(F) and V(F) be the two vector spaces over the field F and T in linear transformation
from U into V. U is finite dimensional then.
Rank (T) + Nullity (T) = dim U.

Q.3. {H$gr n[a{‘V {d‘r¶ AmÝVa JwUZ g‘{ï> Ho$ {bE ~ogb Ag{‘H$m H$mo {b{IE Ed§ {gÕ H$s{OE& 14
State and prove that the Bessel’s Inequality for finite dimensional inner product space.

IÊS>-~ / Section-B

Q.4. ¶{X [ ],f R a b∈ , VWm [ ],f R a b∈  V~ 
b b

a a
f dx f dx≤∫ ∫ . 13

If [ ],f R a b∈ , then [ ],f R a b∈  
b b

a a
f dx f dx≤∫ ∫ .

Q.5. {gÕ H$s{OE {H$ {ZåZ{b{IV g‘mH$b {ZanojV… A{^gmar h¢ … 
2 20

cos mx
dx

a x

∞

+∫ 13

Prove that the following integral converges absolutely 
2 20

cosmx
dx

a x

∞

+∫ .
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Q.6. ‘mZm (X,d) EH$ XÿarH$ g‘{ï> h¡ VWm EH$ ’$bZ e Bg àH$ma n[a^m{fV h¡ {H$

( ) ( )
( )
,

, , ,
1 ,

d x y
e x y x y X
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= ∀ ∈

+
 Xem©BE {H$ e, X na EH$ XÿarH$ h¢&

Let (X,d) be a metric space and let e be defined by the setting : 14

( ) ( )
( )
,
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d x y
= ∀ ∈

+
. Show that e is a metric on X.

IÊS>-g / Section-C
Q.7. a) ‘mZm| H$m CZHo$ g‘mÝVa ‘mÜ¶ go {dMbZmo Ho$ dJmo© H$m ¶moJ {ZpåZð> hmoVm h¡& Xÿgao eãXmo ‘| ‘moZm| Ho$

g‘wƒ¶ Ho$ {dMbZm| Ho$ dJm} H$m ¶moJ ‘mÜ¶ Ho$ n[aV… boZo na {ZpåZð> hmoVm h¢&
The sum of the squares of the deviations of all the values taken about their arithmetic
mean is minimum.
In other words the sum of the squares of the deviation of a set of variable value is
minimum when taken about artihmetic mean.

b) loUr , , 2 ,........, 2a a d a d a nd+ + +  Ho$ {bE g.‘m. go ‘mÜ¶ {dMbZ Am¡a ‘mZH$ {dMbZ kmZ
H$amo Am¡a {gÕ H$amo {H$ ‘mZH$ {dMbZ ‘mÜ¶ {dMbZ go ~‹S>m h¢& >
Find the mean deviation from mean and standard deviation of the series

, , 2 ,........, 2a a d a d a nd+ + +  and verify that the later is greater than the former.
13

Q.8. a) ¶{X 1 2 3, , ,..... np p p p  nañnma AndOu n KQ>ZmAm| Ho$ KQ>Zo H$s H«$‘e… àm{¶H$VmE± hmo Vmo BZ
KQ>ZmAm| ‘| go {H$gr EH$ Ho$ KQ>Zo H$s àm{WH$Vm 1 2 3 ...... np p p p+ + + +  h¢&

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+ + + + .

b) A, B, C, D CÎmamoÎma Bgr H«$‘ ‘| EH$ Vme {ZH$mbZo h¢& nhbo hþ³g H$m nÎmm {ZH$mbZo ‘| CZH$s
àm{WH$VmE± kmZ H$amo&
A, B, C, D cut a pack of cards successively in the order mentioned. What are their
respective chances of first cutting spade?

13

Q.9. a) ¶{X {H$gr {g³Ho$ H$s Mma CÔmbm| ‘| x erJ} H$s g§»¶m hmo Vmo x Ho$ àË¶m{eV ‘mZ H$s JUZm H$amo& nwÀN>
H$s g§»¶m Ho$ àË¶mem Ho$ ~mao ‘| Amn ³¶m H$h gH$Vo h¢?
In four tosses of a coin, let x be the number of heads. Calculate the expected values of
x. What can you say about the expectation of number of tails?

b) EH$ {g³Ho$ H$mo {MV {‘bZo VH$ CN>mbm OmVm h¢& CN>bm| H$s g§»¶m H$s àË¶mem ³¶m h¢&
A coin is tossed until the head appears. What is expectation of the number of tosses?

14
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