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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION, OCTOBER - 2022 

CHOICE BASED CREDIT SYSTEM 

FOURTH SEMESTER 

PART II - MATHEMATICS 

Paper V: LINEAR ALGEBRA 

(Under CBCS New Regulation w.ef. the academic Year 2021-22) 

Time:3Hours 
Max. Marks : 75 

SECTION-A 

Answer any Five of the following questions.. (5x5-25) 

1. Prove that the set W of ordered triads (r, y,0), x, ye R is a subspace of V,(P). 

(x,y,0), x, yeR e SbB5wen SOnK Kab W, V(R) K sd-osorso e a0rboSo&. 

Prove that every nonempty subset of linearly independent set of vectors is linearly 

independent. 
2. 

3. Show that the set {(1,2,1), (2,1,0), (1,-1,2)} form a basis of V,(R). 

b{(1,2,1), (2,1, 0), 4-12)}, V,(R) Kb ePbo e so& 
Prove that any two basis of a finite dimensional vector space have the same number of 4. 
elements. 

brbosod. 

Find T(x,y,2), where T: RR is defined by T(1,1,1)=3, T(0,1,-2)=1 and T (0,0,1)=-2. 5. 

T:R R T(1,1,1-3, T(O,1,-2)=1bc T (0,0,1) =-2 m 3 TCr.y,2) 
SAPso. 
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(12 3 
Find the rank of the matrix 2 3 4 

(3 4 5 
6. 

12 3) 

4 

7. Show that the set S= is an orthonormal set. 

abe S= 

8. If a, are two vectors in inner product space V(F), then prove that la + Pl s|al+|P|. 

eoe6 oer eoaoso VF) Ë a,ß e Bo aaen eavd la +p|s |la|+| rso&. 

SECTION-B 

Answer all the questions. Each question carries 10 marks. (5x10-50) 

Let W be a nonempty subset of a vector space V(F), Prove that the necessary and 

sufficient condition for Wto be a subspace of V(F) is aa + bßeV for all a,b e F and 
9. a) 

a, BEW. 

5s es áT dbáro: 3 a,be F bbd a, Be W os aa+bße 

(OR/dr) 
IfSis a subset of vector space V(F), then prove that, S is a subspace of V(F) if and only 
ifL(S) = S. 

s08ooo$o V(F) SE S A3 b® eoH, V(F) S5 S aaoQoso b8dw 

L(S) = Sew vengen e rboSo&. 
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10. Let , andW, be two subspaces of a vector space R° given by 

W={(a.b.c.d):b-2c+d=0 and W={(a.b.c.d):a =d,b =2c. Then find 

dim W, dim W, and dim (W,nW). 

W={(a.b.c.d):b-2c+d = 0 sbo W={(a,b,c, d):a =d,b = 2 e 

$8osso V{F) s Bos ddosorgres eaws, dim , dim W 8dw 

dim (nH,) eKD Srsod 

(OR/d) 

Let W be a subspace of vector space V(F). Then prove that, dim = dimV- dim W. 

30evodTto VF) K Was ddoarto sawd, dim = dim-dim W e 

11. a) State and prove Rank -Nullity Theorem. 

$6 oc s, aro to, Erbosod 

(ORd) 

b) Let T:U ->V be a linear transfomation. Then prove that the following are equivalent. 

i. Tis non singular. 

ii. Tis invertible. 

12. a Prove that the characteristic vectors coresponding to distinct characteristic roots of 

amatrix are linearly independent. 

(ORd) 
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ind the characteristic roots and the corresponding characteristic vectors of the matrix 

8 6. 2) 

A=|-6 7 4 

2-4 3 

8 6 2 

sTasA=6 74 
2 -4 

13. a) State and prove Cauchy-Schwartz inequality. 

(OR/o) 

b) If B={aj,a2,.., ,be an orthonormal basis of a finite dimensional inner product 
space V(F), then prove that < a,B=2<a,a, ><a,ß> for all a,ßeV. 

n 

8bs eosQ en eososo V(F) SE, B = {a1,a2,., a, 8 eor eoo eqPbo 
eowa, eho (b® a,eV o <a, p 2=2<a,a, ><a,B> e 6rboso8. 
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