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STATISTICS

Paper : STSHC2046
(Algebra)
Full Marks : 80
Pass Marks : 32
Time : Three hours
The figures in the margin indicate
full marks for the questions.
1. Choose the correct answer : (any six)
1x6=6

(a) If nis even, the number of real roots of

x"-1=0 1is
0 1
i) O
(iii) 2
(iv) n
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i) 2

(iv) 3
c) A Subse.t of linearly dependent set of
~ vyectors 18

i) linearly dependent

(i) linearly independent

(@) both linearly independent and
dependent

(iv) neither linearly independent nor
dependent

(d) The rank of a matrix A is r(#0). The

fank of jg transpose A’ 1S
0 2

i)



and

(e} If A is a py, qinglilnx' matriX
-
qu lﬁ‘ ’3'- tll(\ll ‘g"ll Iﬁ'
i 0
(i) 3
i) Vs
(iv) 1
1 11 X
(H If flx)=1 2 2|, then fi1) 18
1 3 X
i) 1
(i) 2
(iii) O
(iv) 3

If w, and W, are sub-spaces of a finite

(9)

dimensional vector space V(F), then
(i) dim(W; + W,) = dimWidimW, - dim(w; N W)
2

(il dim(VVl +W2) = dimW,+ dimW2+ dim(LV NW. )
1 2
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(ii)) dim(W, + W, ) = dimWi+ dip, )

(iv) dim (W, + W,) = dimW, + dim’w)

(W) 1If the number of vari

(i)

Q"diM(Ufl UI/VQ)

2+ dim (w Uw,)

ableg in g non-

homogeneous syster, AX =B is n then
¥ 4’ 4 Nt 3

the system POSsesses ap unique
solution if —

() p(A) < p|AB]
() p(A)> p|AB]
(i)  pA) = PlAB]=n
() p(A)= p[AB] = n

The product of all the characteristic
roots of a square matrix A is

() O
Gi) 1

(iii) |A|

v) A



() A quadratic fopmq 19 a homogeneous
expPression of

(1) First degree
(i) Second degree
i) Third degree
(iv) n-th degree

5 Answer the following questions : (any five)
2x5=10

@ If a.f.r be the roots of the equation

B+ pt+gx+r=0; find the value of

Yat-

(b) Show that the vectors (1,2,3), (2,-2,0)
form a linearly independent set.

| 0)
[c) If A= 2x 0O , and Al = 1 , then
x X -1 2

DOSF0O 0089 S Contd.




SR A SR > e

(@)

Define trac® of & MAtrix. Fing the trqce
of the matrix

10 2
2
0 192

3. Answer the following questions : {any sixj

Sx6=30
(@) S
) e o1l eQuation x? 4.x?~16x+20=0,
7. erence betWeen {wo roots bemg
(b) Flnd t}
e COR A e =
roots of thencehtlon that the sum of two
X 4 pyd Qation R
- 1§ Z€10.
(¢} Proye th tax2 4 +5=0
d al ey linearly
“Pendeng Se ¥ superset indent.
Dogro oogg I3 Jipearly 4



()

(9)

(h)

3| gnd K, such that
B ; ina &

oy
Rt
—
i
. -, ‘\s
Ll - S LY
-

AA'E == P(xq = 2[‘

Show that the get of vectors (l,oyo)i
(0,2,1), (1,1,0) form a basis of the rea
vector space R3.

The sum of three numbers is 6. If we
multiply the third number by 2 and
add the first number to the result, we
get 7, By adding second and the third
number to the three times of the first

number, we get 12, use determinant to
find the numbers.

Define inverse of a matrix. If - o

B are the inverses of 4 and B

respectively, then shoy that
(ABy' =B A”
Find an orthogonal mg

L trix p that .
diagonalise the real SYMmetris marrqig

r"O 1 1 h
A= 1 ) - =l
1 -1 ON
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Ans

(@ Let A={-2 1 O, X=|yl,v-= 1:

., ,
ove that A+ AT s Hermjt;

A"‘Ao 1S SkeW-Hermitian'

wer the folloWin8 QUestions : (gny 4,

10x2=20

§ 1 O 1 rx- "_1';

0 -1 0] 2 L"Sjé

Find the inverse of the matrix A and

AN =] 5+3+2=10

(b) Deﬁne .

: , mial
Y Chargcterist poly™®

" ion

(1) Characteri stic equatio -~
, ts O
(iif) Cha oristic ro0

racte’™ 4

Quare met™
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ation of the

Find the |
. C 1Ichape . L yie equ
matrix 1ay acter lgU(, {
1 9 ~
A=|9 3 4
Lo -

and hence fing A3. 3+3+4,10

() (1) Define Inyolutory and Idempotent

matrix,
1 1 3
Show that A=|5 2 6] 18
2 -1 -3

nilpotent. What is the order of it ?
2+3+1=6

(ii) Using properties of determinant,
show that

x Y Zl=|x a

p q r Z C r 4‘
@ (@ The equation
x3 ..-9)C2 +12)C+/1:O has oo
equ?’ rO(Jti_ZCS). Find and solve
1011 ¢
the €a™ Omplete]
M 5
9

A



QOIvY '”‘i()r]
i) e
A4 42X “ X" <0
X ““X+40 = (), the
0ot8 bemg in AP, 5
-~ Answer the folloWHTE : (any One)
o 14%1=14

@ (i) Define SUDspace of a vector space.

prove that the set of 411 finear
combin@tions of a given set of -

vectors of V (F) is a subspace of
V (F). 2+4=6

(i) Write down the quadratic for{n
corresponding to the symmetric

matrix
1 2 3
A=|2 0 3 =
3 31

. of
(iii)  Show that the rank of E}}e zgmthe
tWo magtrjces cannot €Xc¢e .

; f a subset
(b) (i) Define linear SPACE L(S) of adszgiw
> of g vecior space ViF) anof V(F)
that L(s) is a subspace A
°n Alnipg the S b
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(i)

(iii)
(c)
(i)
D08F0 0089

If W, and . W
subspaces of FOVe that Y"1 5
the field F, the” P ce of

a
i1s also a subspc Atri%, then
If A i 1Squar€ m

18 an
show that 1 5
ladj A HA
rem OI1l

Hamilton theo

Slate Cayley- lynomial an

characteristic PO
verify it for

1 3 O
A=[=22 -1| 5446
4 0 -2

Reduce the matrix

(2 4 -2 2'

A=|1 2 -3 0

-3 6 -4 3 ]
to BeheloR o and fing the ran
of A. :
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fiy Show tha {SJ 'S an eigenvector of
e | L =2

the matfi® |« 4 } Mention the

cgrrespondmg eigenvalue. 4




