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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Exathination 

June, 2013 

ELECTIVE COURSE : MATHEMATICS 

MTE-02 : LINEAR ALGEBRA 

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

Note : Q. No. 7 is compulsory. Answer any four questions 

from q. no. 1 to 6. Calculators are not allowed. 

	

1. 	(a) Prove that the following statements are 	5 

equivalent for a subset B of a finite 

dimensional vector space V : 

(i) The set B is a basis. 

(ii) The set B generates V and no proper 
subset B can generate V. 

(iii) The set B is a maximal linearly 
independent set. 

(b) 	Consider the basis B = {(2, 1, 1), (3, 4, 1), 	5 

(2, 2, 1)} of R3. Find the dual basis of B. 

	

2. 	(a) Let T : R3  R3  be defined by. 	 5 

T (x1,x2,x3) — (x1  + 2x2  X3,X2  + X3  x1  

3x2  4x3) 

Find R(T) and Ker T. Also find their 

dimensions. 
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(b) Find an invertible matrix P such that 
	

5 

P-1  AP is a diagonal matrix where. 

A 

  

	

3. 	(a) 	Let A = {(x,0,0) I x,ER} and B = {(x,y,z) 	3 
x+y+z= 0} be subspaces of R3. Show 

that R3  =A + B. Is this sum direct ? Justify 

your answer. 

(b) Using Gram-Schmidt process, obtain an 	4 
orthonormal basis of the subspace W of C3  

spanned by (1,i3O) and (1,2,1— i). 

(c) Let A and B be n x n matrices. If Xis a non 	3 
zero eigenvalue of AB, is X an eigenvalue of 

BA also ? Justify your answer. 

	

4. 	(a) Solve the system of equations AX = b where. 	5 

1 2 4 —2 
A= 0 1 5 and b = 2 

—2 —5 9 

Also, express b as a linear combination of 
columns of A. 
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(b) Let 0 E (0,1.2  ). Find the adjoint of the matrix. 	5 

	

tan 0 0 	1 

	

0 1 	-1 
1 0 -tan 0_ 

Is the matrix invertible ? If so, find its inverse. 

5. (a) Find the orthogonal canonical reduction of 	8 
the quadratic form 3x2  + 2y2  + 2z2  - 2 y z . 
Also, give its principal axes. Find the 
signature of the quadratic of form as well. 

(b) Find the direct cosines of the vector 	2 
i - 2j + 2k. 

6. (a) For a E C, let Ta  : 	Cn be the linear 	4 
transformation defined by Ta (v) = ay. Find 
the adjoint of Ta with respect to the 
standard inner product on Cn. When will 
Ta  be Hermitian ? When will Ta  be Unitary ? 
Justify your answer. 

(b) State the Cayley-Hamilton theorem and 	4 
verify it for the matrix. 

0 3 0- 
-3 6 0 
4 1 2 

A= 

Hence, or otherwise, find A -1. 
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(c) 	Check if the vector (3, —1,0, —1) is in the 	2 
subspace of R4  spanned by the vectors 
(2, —1, 3, 2), ( —1, 1, 1, — 3) and (1, 1, 9, — 5). 

7. 	Which of the following statements are true and 10 
which are false ? Justify your answer. 

(a) If the minimal polynomial of a linear 
transformation is x2  + 2x +3, then the linear 
transformation is invertible. 

(b) Eigenvalues of a Hermitian matrix are 
purely imaginary. 

(c) For the binary operator A on R defined by 
xAy = x + y — 2, the identity element is zero 

(d) If A is a non zero linear transformation on 
a vector space V with A" = 0 for some 

integers n 2, then A is not diagonalisable. 

(e) Any linear transformation from R2  to R3  is 
always one-one. 
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1. 	(a) #14 WW—A7 	Oc1 2.1-9.-9-FTFTM 	Trfq7r 	5 

TIllt V t 	B t Fri 	TeT : 

(i) Tria-G*4 B 3111 

(ii) 	B, V zir-id 	C T t 31.17 B 

1.#aiucT 34ti4A-1* v •r 	-to 	-1010c-11 

t1 

(iii) -1 41-cciq 	B3M-q3ttr*-d: 	t1 

(b) 	R3  chi 3-TRTR B = {(2, 1, 1), (3, 4, 1), (2, 2, 1)} 	5 

(1.1 F\71 i I B tT tff 3-1T R I ci -t-IN7 

	

2. 	(a)  	FTR T : R3  —>R3, 	 5 

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

3x2 +4x3) -G171 yRi7 t I R(T) A Ker T 

711d 	 s-ft 711c1 
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(b) fT 	 3-1F&E6 P gild 	fqTrk ft1Q 	5 

P 1  AP 1c  fa-*-14 31T-  t 

A = 

3 	—1 	—1 
1 	1 	—1 
1 	—1 	1 

3. (a) HI 	(4) 	A = {(x,0,0) x,ER} 3 	B= {(x,y,z) 3 

I x+y + z = 	R3  ch) -11-1{841 tI 	f 	I 	1 	rch 

R3  =A +B 3-1T-0}4 q.)+i t? 	3174 37R 

(b) (1, i, 0) 3-& (1, 2, 1— i) TV 4 +,11 1-f 	-51-F-24T 

FcR-c-IIRcr C3  chi 	W 	TT ~TilHI-1 

31-RT7 -51-rff 1-F-7 

(c) 4-Id FQ-iF,TI A 3TITB,nxn 3-1-T-01 I 7-1t X, AB 3 

ch I -q0--d7 3-11-71T9-  cc1 cHI X, BA  cif 

3-11i1-14-1F-r t? 	31 3t1t 

4. (a) f9M-Tq AX = b =hl 5 

1 	2 	4 - 
A = 0 1 5 at b = 

—2 —5 —3 

h 	At 	7tqTft 	-4 '1ft oqq-ci 

—2 
2 
9 
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(b) 	44 I-1 (111■31 	 0 E (0, 	) '14-11'0 r(1 d 3-T101T TT 	5 

(-1(.1.5■31 711c1 -w1-F-77 

	

tan 0 0 	1 

	

0 1 	—1 

1 0 —tan() 

.N1 g - 1--6 ,DeAc.54-,Huilqt? ticl 4-1 

gild wl-f-A7 I 

5. (a) fgEITth 	3x2 +2y2 +2z2-2yz 8 

fatu tiHI.1I1 	fic-r w1-r-- I 31v •11c1 

•Af-A7 I 	fgErrdl.  ' -1 4-ft-41c1W. fq--  

(b) Trkvr i —2j +2k ch1 7114 -1-f-A7I 2 

6. (a)  a E C, 	 TUN : Cn  —› Cn, 4 

Ta (v)=-av gRi yroilf-Erd- 'tfa-- 	tI cn 

+II-ict 3 	4hc1-1 	 -11c1 

	Ta tf4t 61,11? Ta 	{ 	61+II? 

311:14 drIt 	 

(b) 	 39T 	 3-TroT-6- 	4 

0 3 0 

A= — 3 6 0 

4 1 2 

rof   Ar-A7 	 YchR, Trr 3-TP:r2Tr 

A-1  gild 	1 
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(c) 	 Ef-r r T (3, -1, 0, -1) Trfq711 
	

2 

(2, -1, 3, 2), (-1, 1, 1,-3) A (1, 1, 9,-5) 

	

Fcif-clIRcl R4  rn1 6tAt-1 4-11 	? 

7. 	cidlkfT 	MA-09- --21-ff 	t A 	10 

3p:um 3-Tcr-4 :37R 	-afg 	: 

(a) Tifq .rF7J-,T. 	 X2  2x+3 

t, -d-q .trTT 	olc-9h4-41 )'11 

(1)) Trilt 3-1T- 	377-491:117 	mfg m--F-c•-Em- t 

(c) x A y=x+y-2 -g17T icI R ITT fgall-qt 

cic*1 4-111 3dffd7-LE t I 

(ci) A/Tif-7-7, 	=1-Tifg 1/tfT -TT 	4,4-,Rch 

4{9qI n 2t 	t 

t /1 f4Wut917-1 I i t 

(e) 	R2 	R3  cvt, ch).  r4-1--k-trT 
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