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BACHELOR'S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2020 

MTE-02 : LINEAR ALGEBRA 

Time : 2 Hours 	
Maximum Marks : 50 

Note : (i) Attempt five questions in all. 

(ii) Question No. 7 is compulsory. 

(iii) Answer any four questions from 

Q. No. 1 to Q. 6. 

(iv) Use of calculators is not allowed. 
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1. (a) Let : 

V = R3, 

W = {(Xi, X2, X3) ! x1  - x2 = .X3}. 

Show that W is a subspace of V. Further, 

find a basis for W, and hence, find the 

dimension of W. 	 4 

(b) Define T : R 3  --> R3  by : 

T(x,y,z) = (x - y + z,x + y,y + z). 

Let o1  = (1, 1, 1) , 02  = (0, 1, 1) , v3  = (0,0,1). 

Find the matrix of T with respect to the 

baSis 	v2 , v3 1. Further check whether T 

is invertible or not. 	 6 

{,2 1 0 

- 2. (a) Find the inverse of -1 1 2 by the row 

0 1 1 

reduction method. 	 4 

(b) Can the following linear system be solved 

by Cramer's rule ? Why or why not ? 
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Further, if Cramer's rule is applicable, use 

it to solve the following linear system. If 

the rule is not applicable, use the Gaussian 

elimination method to solve it : 6 

x + y + 3z = 0 

x — y — 4z = 3 

—2x — y — 5z = 1. 

3. (a) Let 0 < 0 < 2n,0 $ rc. Consider the linear 

transformation T : C2  --> C2  given by the 

matrix 
, [cos 0 — sin 0] 

. 	 (w.r.t. the standard 
sm 0 cos 0 

basis). Find vectors v1 , v2  such that 

= eis up  Tu2  =e v2 . Is {v i , v2 } a basis 

for C2  ? Give reasons for your answer. 	5 

(b) Is {sin x, cos x, sin ix + } a linearly 
4 

independent set over R ? Justify your 

answer. 	 2 

P. T. O. 
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(c) Find the radius and the centre of the 

circular section of the sphere VI = 17, cut- 

off by the plane r. (i - j + 2k) = 6. 

4. (a) Let T : R 2  -+ R2  be a linear operator with 

matrix [ 
	

(w.r.t. the standard 
-7 -1

1 1 

1  

basis). Use Cayley-Hamilton theorem to 

check whether T is invertible or not. If T is 

invertible, 	obtain 	T-1  (x, y) 	for 

y) E R2 . If T is not invertible, obtain 

the minimum polynomial of T. 	5 

(b) Reduce the following quadratic form to 

standard form and find its principal 

axes : 

4x2  - 4xy + y2  

Hence identify the type of conic 

represented by : 	 5 

4x2  + y2  - 4.ry = 1 
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Complete { (2, 0, 3)} to form an orthogonal 

basis of R. 5 

Check whether or not the set of all 

symmetric matrices in Mn (R) form a real 

vector space with respect to the usual 

addition and scalar multiplication for 

Mn (R). 	 5 

6. (a) Apply the fundamental theorem of 

homomorphism to prove that : 	6 

R4  

R2
- 2 R 

(b) Consider the linear operator T : C 3  -4 C3 

 defined by : • 

T (z1 ,z2 ,z3 ) = 

(z1  + iz2 ,iz1 — 2z2  + iz3 , — iz2  + z3 ) 

Check whether or not T is : 	 4 

(i) self-adjoint 

(ii) unitary 

P. T. 0. 
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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 

(1) If X= (1) I D is a 2 x 2 diagonal matrix) and 

Di D2 iff Di = cD2, c # 0, c E , then — 

is an equivalence relation on X. 

(ii) If two matrices A and B have the same 

eigen values, then A = B. 

(iii) Any symmetric matrix is non-singular. 

(iv) If V = {(x, y) e R 2  I x = y} , then (1, 0) + V 

and (0, 1) + V are two distinct elements of 

R2 

 V .  

(v) The function < , > : R2  x R2  -, R : 

t  X1 	Y1 D -  2 	2 + x2 defines an inner 
\ X2 / Y2 

product over R. 2 . 
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P. T. O. 
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f-curn f4 w, v 	di-RiHrte ti awl Tr 

alltUT Wff 	 TfiAtF W 

4 1if Wff aRI 

T : R3  --> R3  

T (x, y, z)= (x — y + z, x + y, y + z) 

V71 

of  = 

3I NR 

= 

trrriirrisfU 

(1,1,1), v2  = (0,1,1), 

{v1 ,v2 ,v3 } 

v3 

 TIM.T 

,31  

(0, 0,1) 1 

T 	a1 31TaLT 

77 al alin ,311of T 

6 oephi-lul 	zit -0. 1 

2 1 0 
() 'rr4 i-1 4-1114-1 	atl -1 1 2 MI ocsfzf 

0 1 1_ 

'w11771 	 4 
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airt TiR 54-1( F-14 44 till 	-er 11-4 
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1-1( f1q+-f 	 1.  al 	iudtil ~T  

ittchtur fdit 	f 	: 	6 

x + y + 3z = 0 

x —  y —  4z = 3 

—2x — y — 5z = 1. 

3. (V) ITN cal 	rift( 0<e<2a,0xrz tl ligEW 

*c%41cRui T : C 2  —> C2 , NI:IVT lima) 3TINT( 

map-  ["se sin el t 	 L sin 	cos 0 j 

	

Trkir vi , v2 	ru 	Nu.* 	kw, 
Tv, = eisvi  Tv2  = Ci° v2  I Wit { , v2 } 
C2  VT i aTIVR * ? allT4 dt1( T awul. 

 Vdr4g1 	 5 

(1) VII {sin it: s x, sin ix + I)} 	R 't
4  

	

IfirVff: Caarl 	? al94 dit 	31-be. 

Vir4R1 	 2 

(1T) icul 1r1 = 17 	*Piaci r (i — j + 2k) = 6 

T-Tft* 	Svi41 aft tr-cWff -11--ARI 3 

P. T. O. 
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4. ('W) truw ticbRob T : R2  -4 R2,, fATIWT Hirtch 

3ITNTT 
7 

17114U  3Traff  [-1 —1 

011-Aqi 41M—iftr- 	srltzr TT siti 

Afq WINg 	T oysto-lul 	TIT -11 

Afc T caysto:iu14 51co)ch (x, y) E R2  

*fog T-1  (x, y) ART al tit T 

ceicstoiullef T61' T alteltZ WEcfc 

3I 	 5 - 

(1?f) 	frifacr?gift 	 1:1 

*vim 	r 	 3141 	Wff 

ct) gitA, : 

4x 2  — 4xy + y 2  

1 	71i-W4 4x2  — 4xy + y2  = 1 WI 

5 



	

[11 1 	 MTE•02 

5. (W){(2,0,3)} M-1 
	

cl 4,441 R3  "4)1 

WW1 

qta rfw ma  (R) Ti 1:Pad 31190 , 

 titcatf, rare * TIMM tart 3ti7 

a !pi i 	gi 	attorach leckrr 

Trgrrtz 	-Err .9-411 	 5 

6. (*)iiiiichi 	f Th,f it 	4 	mg if cbt 	♦ g. 

a : 	 6 

R4  
= R2  

R2  

	

(IN) T :C3  —* Cs, T 	22 , x3 ) = (z1  + ix2 , ixi  

—2x2  + ix3 ,—ix2  + x3) &rir Nrcsurticf ifeff 

tie:hitch r 	4,l Atg 	 : 

(i) T takiria-f 

T ltft*' tl 

P. T. O. 
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7. fi 	ad 	 Wzri ti(-41 	WA.  

drifif zIT -sift asitur 	aTtA rtR 	• lartz 

: 	 10 

(1) tir5 x. {DID .7T? 2 x2 311VT alTaLT 

311-{ Dl  — D2 	tire; 3k{ Qcirf ire 
cD2 * o r  e 	— x riZ Ti 

rim Ttgm 

zife, 	aldwjii A atil B At 31109'TJn 

wmt t A 

(iii) %ft Tftg aTivF o 	rAcrfollzi ti 

(iv) Ti 	V = {(x, y) E R 2  I X = y}, 	'ffA 

(1 : 	+ 	311 .( (0,1) + V, 1t 2  / V 	31911 

	 ti 

(v) : 

>: R2 x 5.22 	R :(( ) , (Y1)) = 4 4,  

R2  IR 3iltlt TrritFe 	lirofirticf cbtm *1 

MTE-02 	 4920 
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