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MTE-02 

BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination, 

December 2019 

Elective Course : MATHEMATICS 

MTE-02 : LINEAR ALGEBRA 
Time : 2 Hours] 	 [Maximum Marks : 50 

(Weightage : 70%) 

Note : (i) 	Question No. 7 is Compulsory. 

(ii) Answer any four questions from questions 1 to 6. 

(iii) Use of calculators is not allowed. 

1. 

2. 

a)  

b) 

a) 

Show that 

R3 . Also find 

satisfies R 3 

 Find the dual 

R3  • 

If T : R 3  

matrix A = 

W ={(x,-3x,2x)Ixe 

a basis for 

= W U 

basis of {(1, 

R 3  is a linear 

1 	0 	0 

—2 	1 	0 

5 	—4 	1 

RI is a subspace of 

subspace U of 133  which 

5 

0, 1), (1, 1, 0), (0, 1, 1)) in 

5 

transformation with 

with respect to the standard 

basis of R 3 , find A-1  using the row-reduction 
method. Hence find T-1 . 	 4 
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(2) 

b) Find the determinant rank of the matrix 

1 -1 2 4 
0 2 0 4 
4 -8 8 8 

c) Consider the relation - in R 2  given by 

' (x i  ,x2  ) (yi  ,y2 ) iff x i x2  - Y02 = 1 '. Check if - is 
an equivalence relation. 	 2 

4 

3. a) Find the inverse of A= 

Cayley-Hamilton theorem. 

b) Obtain the rank of the quadratic form 

x2 + y2 +z 2  2xy + 2yz + 2zx . 

, using the 

5 

3 

1 2 1 
3 4 0 
1 -1 1 

c) Check whether or not * is a binary operation on 

4. a) 

S = ix 

Let A = 

RIx > 

0 	0 
0 	3 
1 	0 

, 

2 
2 
1 

where 

,P= 

x * y = 

2 	0 	3 
0 	1 	0 
3 	0 	5 

I In (xy) I 	2 

3 

and B = P-1AP. 

i) Do A and B have the same Eigen values. Justify 
your answer. 
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(3) 

ii) If they have the same Eigen values, show that 
if v is an Eigen vector of B, then w = Pv is an 
Eigen vector of A. If A and B do not have the 
same Eigen values, then obtain Adj (A). 

b) Find an orthonormal basis of 

1 0  -3 
is one element. "-) id 116  

R 3 , of which 

4 

c) If P,7  denotes the vector space of all polynomials of 
degree n, give two linearly independent elements 

of 1  Yp 2  . 	 3 

5. a) Find the minimal polynomial of T : R 3  _) R 3 , 
defined by T(a, b, c) = (a - b, b, c) 	 3 

b) Find the orthogonal and normal canonical 

reductions of the quadratic form 7xf + 6x 1 x2  +74. 
Hence identify the conic represented by 

7x? +6x1 x2 +74 = 200 • Also find the principal axes 

of the given quadratic form. 7 

6. a) Find the vector equation of the plane determined 
by the points (1, -2, 1), (1, 0, 1) and (1, -1, 1). Also 

1 1 1' 
check whether 	lies on it. 	 3 

b) Show that T :R 3  1R 2  :T(x,y,z)= (2x +y -z,x + z) is 

a linear transformation. Verify that T satisfies the 
Rank-Nullity theorem. 7 
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7. Which of the following statements are true? Give reasons 
for your answers in the form of a short proof or a counter 
example. 10 
i) If all the Eigen values of a matrix are real, then the 

matrix must be symmetric. 
ii) If V and W are real vector spaces, with T : V --> W 

being a linear transformation then V/ker 	W 

iii) There are at least three different unitary matrices 
of order 2. 

iv) There are two subspaces U and W of R 3  such that 
U n w is empty. 

v) If the determinant of a matrix is zero, then the matrix 
cannot be diagonalised. 

ooaoaa 
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(5) 	
r.t.4.-132 

Mlich 341RT ch149hl-1 

ti ~ in 1:01411, 

-F-41:1-42 2019 

 nn  

'WCFW 141624911H : Al II 

: tltach c41 4 11uic1 

griTer : 2 We 1 
	

rar&Th717 3/W :50 

(ri 57 :70%) 

Rir : 	(i) frl 

4 A77e7 aft 

31177& 	 

Htgeil 7 Wrif 3eraPiC  

OD TR? HLoqf 1 4 6 rich TT 
cq1c135rldj 	22T117 *&I 

TIT4 	sr1 

rfe  frl 

eaq/ 

1. fag% W ={(x,-3x,2x)Ixe R}, R 3 	)1.J.,ch 

R3 =-WaLIQAgEtW 

avw-i g 

5 

tl 
&Elm t vcr 4)r 

i) R 3  A 	{( 1, 0, 1), (1, 1, 0), (0, 1, 1)) 'W1 ad 	3IItTR vcr 
5 

2. -.EW 	113 3  41 	T :R 3  ->R3 	tc,t-iciui 

1 	0 0 
341t1R 	aIWZ A = -2 	1 0 t,44 1:.&f 11-11-1q-1 

5 	-4 1 

I  tr A 	gild *1F-4R1 TEE c-M T-1  4 
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- 0 0 2 2 0 3 
14F 'IP& A= 0 3 2 ,P= 0 1 0 

1 0 1 3 0 5 
4. at( B=P-1AP 

(6) 

arr&w A fild6N-. 	ANgi 

1 -1 2 4' 

0 2 0 4 4 
4 -8 8 8 

TT) # ( X 1 X2 ) (Y1 , Y2 ) 4 3117 	r1I 	xix2 -- YiY2 = 11  

gio kg, TAR IR 2  4 Flit; — r 	Rl •31114 	ch cr-11 

	

Ti4ti t I 	 2 

3. 	t-4-111:1TER si 	qi(r 

1 2 1 
A= 3 4 0 

1 -1 1_ 

	

SIPIrnq 411(i 	ql 	 5 

tErith w-Nici X 2  +y2  + z 2  +2xy+2yz+2zx A \AI 

siik4 t 3 

TO Ait4 Ar-4 	 s={xE RIx>ol t-aTr%Trkel - 

41 -lef, 	x* y  = In (xy) I 	 2 

3 

i) 4-41 At B 3-74q 11-Fq 	g? a-N-4 lk A aft 

AN-Ri 
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turiR ii) zrk 4-14> 3TE-44q 	(-1 4-114 eiR v, B 
ala t, Wq.  w = Pv, 3 I qk 
A 311{ B 

*071 

3-Ta 1TR e1J-11-1.1ef t, Adj (A) NTH 

TN) Qi7R fil JR3  W1,111.,(11S1(114-11-4 

I 	1 	-3 

c110- 	-lib "b  34444 
4 

TO 	414 Rift 4-gtrql Ant Pn  Ara< n* a w4 Anr -h-era 

trikar t, wq .  Yp2 	tea: 	ai444 tN71 3 

5. tc,LacIVE T : R 3  R 3  * 	MIITq ;lid *1177 
T(a, b, c) = (a - b, b, c) gRt tate-Era ti 	3 

	

13 ) fgErrth +1144 ici 7x1 +6x1 x2 +74 	irW 31R TR:1MR 

"RFO ela-11-1q4 41 1 dar771W1c1k 74 +6xi x2 +74 =200 

T(T fi-etra w'wt tr-6-4A71 ry TR tErral k1'-ma q -ffcr 
am %ft Ta Q-1* 	 7 

6. ) Mail (1, -2, 1), (1, 0, 1) at (1, -1, 1) TIT Atrifca 
kiHorr T Trrqt wll* u1111dAlf-4gt 	SIT{ AtrA7% 

1 1 1 
ITT 	 (-1 1-10M IT( W4a.  t? 3 

1g) k4g1-17 	T :R 3  --> R 2  :T (x ,y ,z)= (2x + y - z, x + z) 

tcoiicitut tl k1clifvd ArtNRfh T 	71:14 
Tig a-Rot 	 7 
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7. P+-irviklci 14 14 	2R (ice( t? (-N--a-cRNzrr siki-.3q0ur 

	

itr 3r44 aita 	cbitui c Vj 	 10 

i) 	aft 311 1 	A5fr 3.7-IR ura ak-of3/4.1-)1•al anwg wrfrm 
irl 

V3 w aR-ci act) ItT4T TRW t AUT : V —) W 

tftf-  tcNi-iicRuf p,cTa ger?. = W 

Th-lt 2 chi-i A mu 	3-1-071-3-1—MTF Afa 31T&E8 	 t I 

iv) le vG)   u3 twtf -4 R.1 1; U w 

v) .1r4 	 faia, 	aTr- 	fame) 	-114 -0 tr 
fichdr 

444•444 
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