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MTMHCC-602T/ 127

TDC (CBCS) Even Semester Exam.,
September—2021

MATHEMATICS
( 6th Semester )
Course No. : MTMHCC-602T

( Linear Algebra )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

SECTION—A

Answer any ten questions from Q. Nos. 1 to 20 :
2x10=20

1. Justify whether the set
W={xy 2 |xyelR)

is a subspace of R°(R).

2. Define linear dependence and independence
of vectors in a vector space.
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P basiS of
2) is 2 11. Let T.y _
3. Check if the set 5= 0% S={uy, u 7V be an isomorphism and
. R2(R). set mI(} J21,1t, u_"} be a linearly independent
y t+ union of two in v FIUstly if 7(S) is linearly independent
4. Give example tO justify the d not be 2

tor space Nee
s of cec 12, 5 .
s Let T: U SV pe a linear transformation and

ce.
e from a vector tc ERf be a scalar. Define the linear
i T i . .
Define linear transformation T i anslormation CT and justify that it is a
= e U to a vector space V. Inear transformation.
spac
{ ihe linear 13. Define ei .
. 11l space © eigenvalue of a linear i
i 6. Find the " T:AT. R T R® defined by : an example. operator. Give
‘ transformatio g
T z)::(x, x+an+y+Z) 140 Let T'V V 1
%Y " V>V be a linear operator. When is g
; su :
|| the matrix of the linear transformation undzﬁa;i W of V said to be invariant
| ind the m 2 ith
‘ " ?‘ﬁgz _,R2 defined by T(% Y=t -Mtf
. o the standard ordered basis © 15. If

T v is lan eigenvector of T:v -V
| s corresponding to the eigenvalue A and o e R
be a non-zero scalar, then show that av is

2 2 :
I ive example of a function from R2 to R a}so an eigenvector of T corresponding to the
i ?l'::: is not a linear transformation. eigenvalue A,
9. Justify if T:R3 - R? defined by 16. Write the characteristic polynomial of
) i i hism.
Ty 2= Y0 is an isomorp A=((1) 1)
0

10. lf U a!ld. {/ are UCCtOI SpaCCS a.!ld ] . U - L 1S
ne one h-tle rm n, th mn hat 1S €l_ﬂd 1in i .
ao 2 ar tlalleO atl.O e W

i WEr.
1l space of T? Justify your ans |
the null sp 17. Define an inner product space.
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. : .Comment
18. Stalt Canchy-SCEVEE me(;;ahtgcﬂds' (b) Let V be a finite dimensi
on the case when the equality ;pace, Show that any etwns,Onal vector
av o ba
al to each other in 21 e the same number of el ses ofV
19. If x U are orthogon sk ements. 5
inner product space © show 23. (a) LetT:U->V
2 _ypx)E+lyll? be a linear t _
nx+yll =|| x|l Define null space of T ransformation.
i and .
¢ of a set in 2% 1s a subspace of U. show that it
20. Deﬁne Orthogonal Complemen {b ) State and 1+3=4
inner product space. . prove th ‘
theorem for finite dimz I-?:ﬂmk'l\lulluty
| sEc’noN——B ; spaces. nsional vector
! V 1+5=6
i 30:
' Answer any fivé questions from Q. Nos- 21to 24. )
| i 10%5=50 (a) Consider the ordered bases
!
B=
21. (a) Define 2 vector space OVET a ﬁe‘q F. and il {1,0,0), (0, 1,0), (0,0, 1)}
Show that & yector space has a unique B={00,1),( 00, (0
g additive identity. If 0 is the additive of R3 R). Let T: R 3’ , 0, 1, 0}
‘ jdentity (or z€T0 vector) in & vector space r ’ — R be defined by
V(F), then showthata-0=OVaeF. _ (64 2=(xty y+z 2+
2+1+2=5 Find the matri
‘ bases B andagm of T w.r.t. the ordered
(b) Show that a non-empty subset W of a w.rt B B. Also, find the matrix .
vector space Vis @ subspace of V if and t. B and B. . ;f T
(b) Let T:R2 RS 2+2%=5
be defined by

only if it is closed under vector addition

and scalar multiplication.
Tl y)=(x x+y, y)

Show that the intersection of any family Find the range.sp .
.space and null s
pace of

22. (a)
of subspaces of a vector space is a T. Hence fi
subspace. 5 ind the rank and nullity of T
2+1+2=s
22J/123 ( Continued ) 22J/123
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25. (a)

(b)

26. (a)

(b)

22J/123

transformations SRR
space with the operatior i
(S+T) and scalaf o

defined as

(S+T)lx) =S+ T
(@S (x) = SX)

forall S, Te LV, W) and aeR.

Let V be a finite dimensional vector
space. Show that a linear mapT:V—-)Y
is an isomorphism if and only if

kerT = {0}, where kerT is the null space
of T.

Let U and V be vector spaces and
T:U—V be a linear transformation.

Then prove that

RM=U/ND

where R(T) and N(T) are the range space
and null space of T respectively.

Show that a linear transformation
T:V — Wis invertible iff it is bijective. 5

( Continued )
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27 . (a] Le .
t 1 D b U alld A be
be a hnear map

28.

29.

(b)

(@)

(b)

(a)

22J/123

-
€igenvalue of T. Show that th
§ e set
E={ve VITW) = Av}

iS a SUbS ce I l) ce E
) ) . o€es the spa
COIISISt entlrely Or eigcnUeCtOIS Of ]

w.r.t. i
r.t. the eigenvalue 3? Justify 3+1
” =4

le H i

11
A=|0 2
00

W O O

Hence find A},
4+2=6
Let T:V
- W be a linear map. Show

that the ran
: ge space
& racant s and null space of T

State =k

and
St prove  Cayley-Hamilto

Or a square matrix. ln+5
Sho )
S w that R™ R) is an inner product

ac . - C
Pace with inner product defined as for

X =(x,, Xg, *+y Xp)

y= [y], Yo, -+
in R" e
, then

and

X n
{(x ¥)=73 xy,

i=1

{ Turm Over )




http:;//www.elearninginfo.in A

(8)

A
(b) Let W be a subset of an inner product )
space V. Show that the orthogonal
complement of W is a subspace of V. 5
30. (a) State and prove Bessel’s inequality. 1+5=6
(b) Let V be a real inner product space. |
Then show that |
[lac+ylP=llx-yll* =4(x Y) |
for all x, yeV. 4
-
5 * % X l
- ) .\
A
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