>V

W(A)

b

West Bengashte Univen!ty o o

B.A./B.Sc. /B Com (Honours, WOI' General) Examinntions. 2015
PART-II
RMTHEMATICB- Honours
Paper—vm (A) ‘ 3 '4
Duration : 2 Hours ; ' Full Marks : 50

" Candidates are required to glve thelr answers in thetr own words as far as pracucable
The figures in ‘the mq:gtn tndicate full marks
( Notations used have,then' usual mcamngs )

Group-A
Section - I
(Linear Algebra )
, Answer any one question fromthefoﬂowmg " 1x10=10 -
RS IfT: R—'mzlsgtvenby 5 :
' : T(ql. o a3)'- fqlfa3. le+'a2+2a3)

th'enﬁndKefT“ , 4P Fpbo . 1,

b) ‘v and 'W are finite dlmenslonal vector spaces over a fleld F then show
" that Vand W are lsomorphlc fandonly ffdim V=dim W. 4

c) - Let'V be a vector space of all real polynomlals ot‘ degree s 8 and
' T V—*V beddined by T (p (x) l-x— (p (xl ).

Show that T 1sa linear transformatlon Find the matrlx of T wlth rcspect
to the ordered basis { L x, x°, x3 } ‘ ) 4

2 a) Let M be the collectlon of all mxn matrices over IR and
. . \
T: M, M begivenbyT(A) ar.

Is T a linear transformatlon ? ‘ Sy o 2
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mam O8(A) : 2

.b)

"b) ,

c)

b)

N -C)

_ Let V be the vector space, of all real polynomlals of degree s 2 and

T . V—-Vbegtvenby ' -
T (af? +bt+c)-(a+2b) Gibadls. N
® s -4242-2mKer T?

W ls.'t2+2t+l£nmnge_-of1;?

(1) Find a basia of ‘ihe. null space of T.

() Find therankofT. . 2424242
:s-‘ecuoﬁ-n | ‘ o
( Modern Algebra ) -
Answer any one question from the followmg: : 1x8= 8

Let G be a group and H a normal subgroup of G. If G/H is cyclic then

show that G is Abelian. . 3°
If mdex of a subg'oup H in a group G.is 2 then show that H is’ normal

inG. , , 2

: Consider the group GL ( 2 R ) of all 2 x2 non-slngular matrices under

matrix multiplication and the group R *of alt’ non-zero real numbers

under usual multiplication. Define f : GL( 2. R)— RrR* by
S(A)=det A, where det A denotes the determinant value of A. Show

that f s a group homomorphism Ftnd Ker f Is the quotient group

GL (2, R)/Ker fcyclic? , . 3

Ina group G, if H and K are subgroups suchthat K is normal in G, prove
thatKH {kh k€K and hGH}isasubgroupofG 2" B

Either prove or disprove : ( R, + ) and (l't’+ *) ‘are lsomorphlc.
( R*denotes the sct of all positive real nos) o 2

I H is ‘a subgmup of G then show that the subgoup ngHg is

: ] gEG
norma_llnG., ,‘ B : ; 3
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b).

b)

b)

c)

Section- Il

( Boolean Algebra ) r .
Answer any one question from the following : | 1x7=7
In a Boolean Algebra ( (B, + * ' ), show that’ |
1) 'a+'a==a 'Va, € B _
) (@+b)=a. b/ vabes - . 1+3
Find the Boolean function that represents the circuit below and hence |
find a slmpler circuit. . _ 1+1+1
] % : o
r b c | . : ‘a .
— . ) .
s PN
— T
Let f= xyz+x yz+xy zZ+ x_yz Convert the glven Boolean function in dnj :
into its conjunctive normal form ( cry‘ ). 3
A committee  consisting of three members approves any proposal by
majority vote. Each member ean approve a proposal by.pressing a. .
button attached to' their seat. Desxgn as simple a circuit as possible
~ which will allow current to pass when and only when a proposal is
approved p v i . 4
. ’ VGroup -B ; '
( Differential Equations- HI) - L
Answer any one questlon from the followlng : 1x15=15
Obtain the series solution of % 4y-0 satlsfying y (0)=1 and
y (0) ) Pl 7 ¢ . _ . 5
Find the Laplace transformv‘of a-r-_bt+vc-¥ ; LT ' .5
t e ,
Solve the boundary-value problem (D2 +9) y = cos2t, given that

y(O)lmdy(2)-(-l) . 5

\

[SUB.-B.A.7B.8¢.(HN)-MTMA-12111] ;s - 't Turn over



8
8.

10.

a)

b)

)

a)

b)

MTMAGIN)-08(A) SRR T
Applying power series method, solve

2 v - i . S .
Ly S Gt A ,
,y-x " 5
< l £2‘ ) ‘ . . - i - ) . . . .
: Compute L {4—32—} by using convolution theorem 5
s$(s”+]) o ‘

Solve the cquatlon y!' +2y’ +y-0 given that y (O)-O. and y ()=2. 5

_Group - C
{ Tensor Calculus )
'Ans‘wcr any one question from the following : 1x10=10

Ty Define the null vector. The'Llne element in the V. space is glven by

ds? a —@dx')? —(dx?)? dx3)2+c a2, Verify whether (-1.0, 0, -) is
thenullvectorinv : _ 1+3'
L when l-j A

If 8, = ,
% o when ey

theri prove or disprove : b‘y are ithc components of a covariant tensor of

".secondorder B Boms " ? Sang o =8

c)‘

a)

b). -

c)

Prove that all Christoffel symbols are zero in the Eucltdcan space. 3

'Deﬂne the covariant dm'erentiation of tensors in the directlon of a vector

fleldx. = i’ o , 3

i o 2aF e P T . - 8A 0A, .
If A, is a covariant vector, determine whether —-—13- - —-‘J— are the
. £ WAt e ax ax

coniponents of a tensor. or not. - L , ‘ 3

Prové.‘thai the covar(anf derivatives of'_'the'fundam'e'n-tai metric tensor

“a and the Kronecker delta in a Riemannian space are zero. 242
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