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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

December, 2012 

ELECTIVE COURSE : MATHEMATICS 

MTE-02 : LINEAR ALGEBRA 

Time : 2 hours 	 Maximum Marks : 50 
(Weightage 70%) 

Note : Q. No. 7 is compulsory. Attempt any four questions 
from Q. No. 1 to 6. Calculators are not allowed. 

	

1. 	(a) Check whether the set 
	

3 
S= {(ai, a2, ..., an) ER I ai  ..- 0} is a subspace 
of Rn or not. 

(b) If v1, 02, v3  are linearly independent vectors 	2 
in a vector space V over C then show that 
v1  + v2, 02  + v3, v3  + vi, are also linearly 

independent. 
(c) Let B = {(1,0,1), (0, 1, - 2), ( -1, -1,0)) be a 	5 

basis of R3. Find the dual basis of B. 

	

2. 	(a) Let T be a linear operator on R3, for which 
the matrix in the standard ordered basis B 

	5 
is : 

[1]B  = 

1 
0 
-1 

2 
1 
3 

1 
1 
4 

Find the range of T and the null space of T. 
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(b) Find the adjoint of the matrix 	 5 

1 1 0 
1 0 —1 
1 2 0 

Hence find its inverse. 

3. (a) Let T be the linear operator on R3  defined 
	

5 
by 	T(xi, 	x2, 	x3) = (3x1, 	xl, — x2, 
2x1 +x2 +x3). Find the matrix A of T with 
respect to the standard basis. Check 
whether T is invertible or not. If yes, find 
the inverse of A by row reduction. If T is 
not invertible, find Ker (T). 

	

(b) Reduce the conic 5 xi2  — 6x1  x2  + 5x22   =o- to 	5 

standard form and hence identify it. Also 
find the associated co-ordinate 
transformation. 

4. (a) Let (V, <, >) be an inner product space and 	4 
let TeA(V). Prove that the following 
conditions are equivalent. 

(i) T*T =I 

(ii) <Tx, Ty> = <x,y> for all x, yeV 

(iii) 11Tx11=11x11 for all xEV. 

■ 
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(b) Find the eigen values and bases for the eigen 	5 
spaces of the matrix. 

2 1 0 
A= 0 1 —1 

0 2 4 

(c) Check whether the matrix — V 	1/,_ 	1 

is unitary. 

5. 	(a) Find the minimal polynomial of the matrix 	3 

3 1 —1 
2 2 —1 
2 2 0 

(b) Complete the set f(1, 0, 1), (0, 1, 0)} to form 	5 
a basis of R3. Convert this into an 
orthonormal basis with respect to standard 
inner product using the Gram - Schimdt 
orthogonalisation process. 

(c) Let W1  and W2  be subspaces of a finite 	2 
dimensional vector space V. Show that, if 

dim (W1) + dim(W2) > dim (V) then 
dim (W1  nW2) # 0. 

A= 
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6. 	(a) Find the radius of the circular section of 	3 

the sphere r =15 by the plane 

r(i+j+k) = 12V5 

(b) In R3, let W1  = {(x1, x2, x3) / 	4 
2x1  + x2 — x3 = 01 and W2  = (xi, x2, x3) / 

x1 = x31. Check whether W1  and W2  are 

subspaces of R3  or not. Also find W1nW2. 

(c) Let a quadratic form have expression 	3 

3x2  + 6xy — 5y2  with respect to the standard 
basis 1(1, 0), (0, 1)} of R3. Find its expression 
with respect to the basis {(2, 1), (1, —2)1. 

	

7. 	Which of the following statements are true and 10 
which are false ? Justify your answer with a short 
proof or by a counter example. 
(a) The eigen values of a self adjoint operator 

on an inner product space are all real. 
(b) Every unitary matrix is Hermitian. 
(c) If S1  5_ S2  are subsets of a vector space and 

S1  is linearly independent, S2  is also linearly 
independent. 

(d) For any linear transformation T : R3--->R2, 
ker(T) # {0}. 

(e) There is a linear operator T with 
characteristic polynomial (x — 1)2  (x — 2) 
and minimal polynomial (x-1)2. 
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1. 	(a) 	,31Tri 	Trii-cciq 	 3 

S= 	a2, ..., an) ER I ai  > 01, Rn c) 	 

t 	 I 

(b) 02, 03, C 	Trkw Trrrftsa 4 	ilqcbd: 	2 

(414,1 f, 

	

	fq1377 rch v1 + 02, v2 + v3, v3 + vi  

 	I 

(c) TIN (41 F•11 	 B={(1,0,1), (0, 1, - 2), ( - 1, - 1,0)), 	5 

R3 .TT 3TINTT t I 'ff4 B 	ad 3797 7111 	I 

	

2. 	(a) 1419 0 	 T, R3  TR triNW ti 4 Rch t,fquk 	5 
1-11-Ich 	 Wr1:17 3717B t 	1Ia T31T-0;ff t: 

1 2 1 
0 1 1 [T]i3  = 

-1 3 4 

T "4.  TIFTTIT tT 	( Tmftz 71Icf -*-triq I 
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(b) 	F-14-ircifiAd airav  	: 	5 

1 1 0 

1 0 —1 

1 2 0 

c1( 	Urcicl H gild 

3. (a) 	141-ff 	■311 T, R3  'TT 	 5 

T(xi, x2, x3) = (3x1, x1  —x2, 2x1  + x2 + x3) gRi 

HRITrr-Eru'euw 44) Itch t I Hvich aTmr-{t (-1141 

T 	3-Thap-  A 7M1 it&1mT 

oeptolulkf zif -161 of t 

girl A 	MICR-1)4 ficf 	qk T otp11444 

•-f •  t 	Ker (T) 	1 

(b) 745 xi —6x1  x2 + 5x22  =0- 	mich fi4 day 	5 

-w1f-4 	ct( 	,-11 	-4-A-u 

F-Rqiich .tco-licitut 	71R1 WW—A-R 1 

4. (a) 117 ri1r3N (V, <, >) .c=11 3-Tta7 	 TrrIfs t 	4 

TEA(v). ftzrz 	Fr1i—irrifigcr 31f94q 

fit. 

(i) T*T = I 

(ii) T19-ft x, y€V 	IC-1 <Tx, Ty> = <x,y>. 

7:13-11-  x€V 	reillT.x.11=11x11. 

MTE-02 	 6 



(b) 31Tvy 
	

5 

1 0 
0 A= [2 1 -1 

0 2 4 

5. 

---1f--A7 

(c) 

(a)  

(b)  

(c)  

A 31-q49-179' 3T 	3Tql")7 •k 	air 

[ 

1/5  y\I  

—y y 
-.5 	-.5_ 

quci 

Ai-cf 

tzrr 

--1-r-- R fa, 31Ta7 1 

	

: 	3 

	

0, 1), 	5 

*TITI4V 

-14-1 

A= 

R3  

(0, 1, 

(.g d 31TRO-  

3 	1 	-1 
2 	2 	-1 

2 	2 	0 

3-11/R5 	.W/F77 

37417 	 T111-ccii {(1, 

0)} 	"INR 	lAM-floe. clire14)14)tul 

msto4 5141+1 	-"Tk HI14) aTtUT titi1191c1 

311417 31MT 	,tiiotrcict 

TITIPZ 	2 11-fffcan r 	Wi  AT w2  trftrziff i 	Ilf<71 

V 	391:11:Ift)e.qi i f .mTR zifq 
dim (W1) + dim(W2) > dim (V), T4 
dim (W1  nW2) # 0. 
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6. 	(a) 	--14-1c1(1 r(i+j+k)= 12 ,fir  gRI 4 1( 11'1=-15 t 	3 

1-9-1-zr of 	f Tr.11cf tlf-A7 

(b) R314, 	=-- )(xi, x2, x3) /2x1  +x2 — x3=0} at 	4 

W2 = {(Xi, x2, x3) 	= X3}. Ask 	fm 

W1  AT W2  , R3 	d4R-14rbe$ t Tfr 	e 

W1nW2 111-  71R-1 

(c) (1T31Q, 1ct f-gEfT 	t-14-I el I cf 4 R3  t Hi-icb 	3 

31P-T7 {(1, 0), (0, 1)) t -RA 	-6z(-7t 

3x2  + 6xy — 5y2  1 3-TTNR {(2, 1), (1, — 2)} -k

$i1 061z1ch .11cf .-tr---A7 I 

	

7. 	F-1 4-1 FCI r(5 	ti tf   t 31 t chi 	311TM ? 	10 

Ztlitd err 51rci-3q1ul 	gRI 31 	371t c4;) -aftz 

tr.-4R : 

(a) 31'iTt quirr-no TiiTriz 	-4::{ki (..141 kichRch 	Tg- 

31p1il1Tri alk-ciracb 61a t I 

(b) c 311 eqt  t 	cif t I 

(c) grq s15_ S2  Tri-<71 TI-171-tZ 	d4kilicr14 t 3-11-T Si  

	

(-c1c1.1 t, clei S2  IfrAf-Tfiwu: 	 

(d) ft7t 141- 	(,41* c-Itul T : R3-->R2 	Fri 

ker(T) # {0}. 

(e) -Tgtiq (x-1)2  (x —2) 	31. 3 

tiqL1q (x — 1)2  'qr-FT .11 Af-UT tc\ LlicRuf T >71d1 t 1 
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