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THREE YEAR B.Se./B.A (CBCS) DEGREE EXAMINATIONS, OCTOBER/NOVEMIBER, 2019 

FIFTH SEMESTER 

Part II - Mathematics 

Paper VI-LINEAR ALGEBRA 

Time: 3 Hours Max. Marks: 75 

PART-A 

S- 

Answer any FIVE of the following questions. 

(Marks:5 x5 marks = 25 marks) 

1. Show that the linear space L (S) of any subset S of a vector space V (F) is a subspace of 

V(F). 
8To6oöo V (F) S aa a3O S aus), awers L (S) ea V (F) us, adrosord) 

. 

Show that the system of vectors (1, 3, 2), (1, -7, -8), (2, 1, -1) of the vector space V3(R) is 

linearly dependent. 
S8Toso$o Vz(R) S (1,3, 2). (1, -7, -8), (2, 1, -1) S8so 3ss ever eaçdoSi) SHi. 

Show that the set of vectors (2, 1, 4), (1, -1, 2). (3, 1, 2)} forms a basis of R. 

(2,1, 4), (1, -1,2), (3, 1, -2)) e sasoKb® R* s, ero &ra-oihod3 árHáv 

4.If U= {(1. 2,1), (0, 1, 2)} and W = {(1, 0, 0), (0, 1, 0)) then determine the dimension of U + W. A 
U= (1, 2, 1), (0, 1, 2)}, W = {(1, 0, 0), (0, 1, 0)} esav U + W a5, S8ire Sbfasa. 

Find T (, y, z) where T: R' >R is defined by T(1, 1,1)= 3, T(0, 1, -2) =1 and 5 
T(0, 0, 1) =-2. 
T: R R e58 T (1, 1, 1) = 3, T(0, 1, -2) =1 T (0,0, 1) =-2 m 36gdsa, T (x, y, z) 

SS. 

If T: R' R is the linear transformation defined as 7 (*1, X2, *g) = (x - *2, * + *3), then 

find Rank (T) and Nullity (T). 

T: R > R e awes 58303 T(x, Xg, x3) = ( -X2, * + X3) d60s3a T a»s, S'3, 

P:T.O 



In , if (a, p) = *M -*2y + 4x2y, for a = (x,, x)= (y1, y,). prove that R 1s an inner 

product space. 
RSa =(x1, a), ß = (1. 2), es (a, B) = *,y -x,y + 4x,y, eavð * eRB eoeð2 

eosoD Där>o w. 

State and prove triangle inequality in an inner product space. 

Find a unit vector orthogonal to (4, 2, 3) in R*. 9 

R (4, 2, 3) 38 eowo sod aiueS s883 S w. 
10. CGiven (2, 1, 3), (1, 2, 3), (1, 1, 1)} is a basis of R. Construct an orthonormal basis for R'. 

2,1, 3), (1, 2, 3) (1, 1, 1} esðB R* s, as esgrSáavé, R vs, ooe0 sgo 
80 . 

PART-B 

Answer any FIVE of the following questions, choosing atleast ONE question from each Section. 

(Marks: 5 x 10 marks = 50 marks) 

SECTION - A 

KS -

UNIT I 

11 If S, T subsets of a vector space V (F), then prove that 

(a) SsT>L{S)sL (T). 
(b) L (SuT)=L (S)+ L{T). 

@roso$o V (F) S,T w és3DÁveavs 

SsT L(S)s L(T) 
(b)L(SUT) =L (S)+ L(T) eD DrDoiiv. 

(a) 

Let a non-empty set W be a subset of a vector space V (F). Then show that Wis a suhsnaco 

of Vif and only if a e F and a, fe V aa + BeW. 
12. 

ro6g$o Srsaoa e5s, sr bbo a e F a, PeV= ad +f e W e ii s. 
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UNIT- 1I 

F) is a finite dimensional vector space, then prove that any two bases of V have the 
Sme number of elements. 

5 reSrO NO)g sOR &oera) do . 

f11, and , are two subspaces of a finite dimensional vector space V(F), then show that 

dim (W, + W,) = dim W, + dim W -dim (W, nW,). 
W, 1 

dim (W + W) = dim W, + dim W -dim (W, nW) e) . 
V(F) 

UNIT - 11I 

If U (F) and V (F) are two vector spaces and 7T:U>V is a linear transformation then 

prove that null space N (T) is a subspace of U (F). 
15. 

U (F), V (F) Bot sêro6ore», T:U-> V as awrs80s eoavë aooododiv N (7) 

e8 U (F) äwa, adoðoi D6rbov. 

16. State and prove Rank-Nullity theorem. 

SECTION - B 

UNIT IV 

17. State and prove parallelogram law in an inner product space. 

State and próve Cauchy-Schwartz inequality in an-inn�r product space. 

as eoeso esoéoso5 a- S 5Do), 3á-bobiw. 
18. 

UNIT - V 

Prove that in an inner product space, any orthonormal set of vectors is linearly independent. 
19 

20 State and prove Parseval's identity in an inner product space. 
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