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B.Sc. @en-III) ScDGltGr-VI Errmlnrtion
MATHEMATICS-XI

(Litrc.r Algcbrt)
Time-ThrEa Houc] [M8rinum Marks__60

Not. !-(l) Quesrioo ONE is compulsory Etrd
attempt this question oDcc ooly.

(2) Attenpt ONE qusction from cach uait.
l. Choosb the corcct alternativa :

(l) kt V(F) be a vcctor spacc, M is 8 subspace of
V if dim V = D, dim VA{ = r, than dim M is

I
(a) r/r
O) n+ r
(c) n-r
(d) r- n

(2) Which of th€ following is nol vcctor space :

I
(a) R(R)

(b) c(R)
(c) R(c)
(d) c(c)
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(3) If T : U -+ V is aD o!-to rlrp, then _. I
(a) diln U < din v
(b) dim U = dim V
(c) dimu/dim V

(d) din U e dim v
(4) lf T : U -+ V is the idertity map, then Nullity =

.l
(a) o

(b) I
(c) 2

(d) 3

(5) If W, and W, arc subspaEes of vcctor space V(F)
such thrr Wr c W, thcn _. I

(a) A(w,) c A(W,)
(b) A(w,) c A(w,)
(c) A(W,) - A(W,)
(d) A(wr) + A(w,)

(6) lf W is a subspqe of finite dimensional vcctor

sprcc v(D, rh dim w + dilo (A(Tf)) is _.
.l

(s) o

o)2
(c) ditr vt/

(d) dim v
UBS--4t912(R.) 2 (c6td)

10. (a)

(b)

(c)

lt. G)

TJNIT_V

Irt M be an R{rodule. Plor,e tha the following :

3

(i) r'0=0 vreR
(ii) {ro)=(--s)=(-!)a ,*r € &a e M
(iii) r(a - b) = r"a - rb .r r e R, s b e M.

If M, and M, ars submodules of R-module M,
then prove that M, + Ir{ is a subEodule of M.
Moreover M, + M, is a dircqt sum of M,, M,
if M, n M, - {0}. 5

Difinc: 2

(i) R-modulehomomorphism

(ii) Quotient.modulc.

If H and K qrc submodulcs of M, thco prove

that :

H+K H

K H^K
(q) If T is a homomorphism of I R-modulc M to

8n R-EoduIe N, tb€D provc rhd : 3

(i) r(0) = 0
(ii) T(-n): -T(m), v m e M
(iii) T(q - n ) = T(n,)- T(m,) v n,, o, e M.

(r) Let M bc m R-module mdm € M. Prov€ that

A = {rm : r e R} is a submodule of M. 2

5
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7. (p)

(q)

G)

E. (a)

(b)
(c)

9. (p)

If W is a subspace of finite dimcnsional vcctor
space V, then provc that A(A(9) - W. 4

If \ is cigen spaca, thcn prove that I( is a
subspacr of vcctor spaca V 3

Show thst A(W) is a subspace of dual space i7 .

3

UNM-IV
If V is an IPS over F. If q v € V then prov€
lhat :

ll u.vll 3ll ull ll v ll. 3

Provc that cvcry norusl scr is L.I. 1

Apply GraE-SchEidt method to orthonomalisc
s€t {(1,0, l, r), (-1, 0, -1, l), (0, -1, I, l).

4

Show that ioner product can be dcfined on V,

by (x' xr)..(y,, yr) = fu}P-

(7) The hormalizcd l,ector of (1, -2, 5) is 

-
I

(a) ./30 {30 {30

s

,

t-25

I

(xl + x2)9 r'Yz)
4

In this inncr Foduct, Find :

(i) e, . e,

(ii) (1, -l) . (r, r). 5

(q) Defruc IPS. If u and v anc vecroni in IPS, theD

show thd : l+4
(i) ll u+vll,+ll u v il, = 2(ll ull,+ Ivll,)
(ii) ll u+u l'-ll u -v)l'=2 Re(u " v).

UBS--4E912(R.) 6 (Contd.)

o) 2'

/r ,r \
G) [i'T't
(d) o, -2, 5)

(8) If Wr and W! arc subspac€ of IPS, V(Q, then

(W,nWr$=_. I

(a) wi A W,I

(b) wi + w,l
(c) wil o wi
(d) wi - w,]

(9) Irt M sDd N be two R-modules atrd T : M , N

bc an R-homooorphism. If B is a submodulc of
N, then I

(q) T-'@) is a submodule of M

(b) T-'(B) is a subnodute ofN
(c) Tr(B) is s ksroel of R-homomophism

(d) r-'(B) = r(M)

UB9-48912(R.) I (Contd.)

I

i
I
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(10) The zero cleEEDt of quotietrt module lvUK is
I

(a) M
(b) {0}
(c) K
(d) None of lhes€

UNTT_I

2. (a) Define lircar spaD fict S be a oon-cEpty subset

of a vector spoce V. Thcn prove that (S) is
small€st subspace of V ro aiDing S. l+2

(b) Prove tbat the s€t {(1, 2, l), (2, 1,0),(1,{,2)}
is a basis of Vr. 3

(c) Prove thrt :

(1, 0, 0), (0, l, 0), (0, 0, l) are L.l. and

(1, l, 0), 0, l, 3), (5, 3, 3) are LD. over F.

4

3. (p) Defioc subspace of vector sPace. Prove th8t

iDteBcction of two subspaccs of a veclol space

is a subspac€. l+2

(q) If x, y, z 1T LI vestors of a vcctor sPo(. V

then prove that x+Y, Y+2, z+x ale Ll. 3

G) L€t s = (0, 1,0), (0, 0, l)l and T = (1, 2, 0),

(3, l, 2)l be subepacr of Vr. Find basis ard dim

of S^TandS+T. 4

4. (a)

(b)

(c)

5. (P)

UNIT_II
Defoe L.T. Fiod I Lircar Transforn T : V, --t %
sucb thEt T(1, 0) = (1, l), T(0, l) = (-1, 2).

Prcve that T maps a squarc with venices (0, 0),

(1, 0), (1, l) ad (0, l) in a parallelogrsm.

,+3

Let T : U -+ V bc a linear map. Show that if
T is ore-onc aad u, ur, \.... u, alr L.I- vcctors

i! U, thco Tn, Tr, Tr, ..... T\ arc L.l. v€ctors

inv 4

I-€t T : V, -+ V, be a linear map, dcfincd by

T(x,, x) = €x, + 3x,, x, - \). Show th.st T is
oBe-onc aod onto. 2

If matrix of linear map T, with rcspct to basis

B, and B, is , where B, = {(1, l),

(1, 0)) and Bt = {(1, I,
Find T(x, y, z).

), (0, r, r), (1, o, l)

(q) Stste and prcvc ruk-oullily tbeorcm

T,NIT_III
6. (a) Prcve tbat cigcn vectors corresponding to distinct

cigca valucs of squarc marrix are L.I. 5

'(b) If v is the filrilr dimeDsioDAt vector sPace over

F, then prove that v=i. 5

[r r 2

L2 3 l l
0 )

5

5
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