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THREE YEAR I3 A /B Be (CBCH) DEG gy, EXAMINATION AVRILIMAY 26024
FOURTH SEMisryn
Mathematics
Paper V - LINEAR ALGERRA
(wef 2020-21 Admitted Paych)

Time Three hours Maximum 75 marks

(No additional sheet will be supplied)

SECTION A — (5 » 5 = 25 marks)
Answer any FIVE of the following questions

Each question carries 5 marks.

ThD DS 05 TEITHS00) Erainsss.

8 S 5 s,

1. IfS,T are the subsets of a vector space V(F), then prove that S TL(S)CL(T).
VIF) 38%000°606" S,T 457526005 escod ST = L(S)e L(T ) @3 S50l
2.

Show that the system of vectors (13.2)(1-7-8)(21,-1)1,01) of V,(R) is linearly dependent.
»
V;(R) 387080°606" (1,3,2)(1-7,-8)(2,1,-1)(1,0.1) 56%e mamior855505 52 57502

3. Show that the set {(1,0,0),(1,1,0),(1,1,1) | 18 a basis of C*(C) . Hence find the coordinates of
the vector (3 +4i,6i,3+ 7i) in C*(C).

CHC) #% [(1,0,0),(1,1,0),(L,1,1) | esgrsdng e 5r50a. (3+4i,61,3+71) 56%e d8rIsen
§260§"bod.

4.  Show that the vectors (1,2,1)(2,1,0)(1,-1,2) form a basis for R,

(1.21)(21,0)(1,-1,2) e 36305 R? Brg); ez Y6108 @2 Arghn.

5. The mapping T :V,(R) - V,(R)is defined by Ti(x,y, 2)=(x~-y,0,y+z). Show that T is a
linear transformation.

T(x,y,2)=(x-5,0,y+2) eQKJ:\')mg T:Vi(R) > Vi(R) % 282025 , T 2% 20022383635 &9
BrHdn.



let T R* >R and H R' >R’ are two linear transformation delined by T(x v z)=|
and H(x v ) (2x - 2, v)

Compute the following

(a) T+H
(by 4T-5H
¢y TH

(dy HT

TR SR 28w HR SR e 3o 0658583 Tlry.z)=(3x.y+2)

Hix.y.z)=(2x -2z y) %O?:). ,

(a) T+H
(by 4T-5H
c) TH

(d)  HT o 5208908,

1 20
Find the rank of the matrix A=|3 7 1.
§ 9 3
f1 20
A:"S 7 1| Sg, 58 SoRvved.
5 93
5 3 14 4
Reduce the matrix A=/0 1 2 1] into echelon form and find its rank.
1 -1 20
5 3 14 4]
A={0 1 2 lm‘LOSdinSbechelondI‘bomﬁoinu‘ao'sogw,
kit 9 oJ

Show that the system of equations 2x+3y =1, x+y=0,6x+5y =1 are inconsistent

2¢+3y =1, x+y =0, 6x+5y =1 JD55ee0 27083 VADLI™D V03¢ JIrSod.

jix. ye+z2)

aB8ain
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10.  Find the Eigen values of the matrix A=| 2 1 -¢].

s
[-2 2 -3]
,\2[ 2 1 -6 2B B, oEedE Breredy SRS,
-1 -2 0

SECTION B — (5 x 10 = 50 marks)
Answer ALL questions.

Each question carries 10 marks.

o) [FHoH SATTHRV FRO0B.

DD (535 10 Soe8y) 0.

11.  Prove that Union of two subspaces is a subspace if and only if one is contained in the other.
00 &0dTvre SAydvo KrGr edoBTvo 90l 5858, Io°) DODBo 2563 BodHed
IV oW &0G") @D DETHOZ0A.

Or

12. If S and T are two subsets of a vector space V(F) then show that L (SUT)=L (S)+ L),

V(F) 36%080606° S, T as5a0mes eand L(SUT)=L(S)+ L(T) & s530&.

13. V is the vector space of a polynomial over R. W, and W, are the subspaces generated by
{xa +x” -1,x? + 2%+ 3x,2x% +3x% + 3x — 1} and
{x? +2x% +20-2,2x% + 3x2 +2x-3 x4 3x2 4 4x -3} respectively then find
(a) dim (W, +W,)
(b) dim(W, "W,)
V.R ) EAR N TS T) BIAT ot o 1o W, 0Basw W, ev NTeb}s

{xs +x2-1,x +2¢2+ 3x,2x3+3x% + 3x - 1} S08asw
{x® +2x% + 2x—2,2x% + 3x% +2¢— 3,x° +3x% +4x-3) o3 BIBIN G 0BHTS0 e02d
(@) dim (W, +W,)
(b)  dim(W, NW,)
Or

14. If V(F) is a finite dimensional vector space, then any two bases of V have the same number

of elements.

V(F) 38 58208 58355 NBTBTT0 @ond, V &8, 337 Boch LIT 28 Jorese Gl

éoa‘&m AR &osaron.
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15. State and prove Rank-Nullity theorem.
§%3- RrRgB DERoBHNI (H5D0D DETDODOE.
Or

16. Find the nullspace, range, rank and nullity of the transformation T:R* 5 R defined by
T(x,y)=(x+y,x - 35).
T:R* > R® 38wosododd T(x,y)=(x+y.x-yy) ™ es0Y §'8, WIS , TR Wrarposcreoiny
5R087),04.

1 2 -1 4

17. Find the rank of the following matrix by reducing it to normal form | 2 4 3
-1 -2 6 7

1°- 2 <l: 4
2 4 3 5 |3r-@®¥AwE), orgo8d s 88 BRodto oo SRTHod.
-1 -2 6 -7
Or
1#2 1
18. Find the inverse of the matrix A=|3 2 3| by using elementary transformations
1 12

17278
A=|3 2 3| 2208 H858%0M 5@A0D JrBE BwY), 9 Y S8 od.
L2

19. Solve that the system of equations x +2y -z =33x - y+ 22 =12x-2y+32=2 x-y+z=-1 1s
consistent and solve them.

x+2y-2=33x-y+2z=12x-2y+3z=2, x-y+2=-1 dodd D02, 5R0EY 0l

Or
1 -1 0
20. Find the inverse of the matrix [0 1 1| by using Cayley-Hamilton theorem
2N 2
1 -1 0
0 1 1]3d320gs derodoiny ad@rfod d6%g) 505904,
2- 8
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