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BACHELOR'S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2019 

(ELECTIVE COURSE : MATHEMATICS) 

MTE-02 : LINEAR ALGEBRA 

Time : 2 Hours 	 Maximum Marks : 50 

Weightage : 70% 

Note : Question No. 7 is compulsory. Attempt any 

four questions from Question Nos. 1 to 6. 

Use of calculators is not allowed. 

1. (a) Show that : 

W = {(X1,X2,X3) ERs  I xi + x2 + x3 = 0} 

is a subspace of R. Find a basis of W and 

then extend that basis to a basis of R. 

Further, check whether the subspace 
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X = 	x2 , x3 ) e R3  : xl  - x2  = 0} of R3  is 

the same as W or not. Also, find. 

dim (W n X). 	 7 

(b) Let {u, v, w} be an orthonormal set of 

vectors in R 3. Show that they are linearly 

independent over R. Check whether 

u - v, u + v, w are orthogonal over R or 

not. 	 3 

2. (a) Let T : R3  —> R2  be given by : 

T (x1 , x2, ,X3 = (x1 +x2 + X3, X2 + X3 ). 

Prove that T is a linear transformation. 

Also find the rank and nullity of T. 	3 

(b) Can the following system of linear 

equations be solved by Cramer's rule ? If 

yes, apply the rule to solve it. If the rule is 

not applicable use the Gaussian 

elimination method to solve the system : 4 

3x + 2y = 3 

2x + 3y = 2 - 4z 

5x + 7y = 5 

(A-47) 
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(c) Find the radius of the circular section of 

the sphere Id 9 by the plane 

r . (2i — j — k ) = 9. 	 3 

3. (a) Let T = R2 	R2  be a linear 

transformation given by : 

T 1x1,x2) = 	+ X2, 1,x1 . - 2 ) • 

Show that {(1,1), (1, 0)} and {(1, 1, 0), 

(1, 0, 1), (0, 1, 1)) are bases of R2  and R3 

 respectively. Find the matrix of T with 

respect to these ordered bases. 5 

(b).Using the Gram-Schmidt procedure find an 

orthonormal set of vectors corresponding to 

the ordered basis B {(1, 1, 1), (1, 1, 0), 

(1, 0, 0)) of R3. Also find a basis dual to B. 5 

4. (a) Obtain a solution set for the linear 

system : 	 5 

x1 -2x2 -3x.3 =0 

— 2x1  + 4x2  + 6x3  =0 

x1 + 2x2  — 5 = 0 

(A-47) P. T. 0. 
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(b) Check whether or not the matrix : 

1 2 3 

A= 0 2 3 

0 0 3 

is diagonalisable. If it is find a matrix P so 

that P -1  AP is a diagonal matrix. If A is not 

diagonalisable, 	obtain 	its 	minimal 

polynomial. 	 , 5 

5. (a) 	Obtain the 	adjoint 	of 	the 	matrix 

0 1 1 
A= 1 0 1. Hence obtain A. 	5 

1 1 0_ 

(b) Reduce the quadratic form 5x 2  —,4xy + 8y2  

to its orthogonal canonical form, clearly 

giving the transformations being 'used. 

Also give a rough sketch of the curve 

representing this canonical form. 5 

6. (a) Let A be an n x n matrix, n 2 . Let 

S= {B e Mn  (R) I BA = AB). Show that S 

satisfies all the axioms for being a real 

vector space with respect to addition and 
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scalar multiplication of matrices. Further, 

show that the dimension of S over R is 

greater than one. 	 8 

(b) Give a relation on Z which is transitive but 

not symmetric. Justify your answer. 	2 

7. Which of the following statements are true and 

which are false ? Justify your answer either 

with a short proof or with a counter-

example : 10 

(i) Thb sum of two invertible matrices is an 

invertible matrix. 

(ii) The minimal polynomial of an n x n matrix 
is of degree n. 

(iii) If A is a unitary matrix, then all its eigen 
values are 1. 

(iv) If A, B, C are three subsets of a universal 
set U, then : 

(A n B) uC =An (B C). 

(v) liven any n e N, it is possible to define a 
linear transformation whose kernel has 
dimension n. 

(A-47) P. T. O. 
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1. (w) 'ftgfiR 

W = 	X2, Xs e R3  I + + x3  = 
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R3  *1-7W witilifte. *1 W VT alltiTT Tff 

VINR 311"( qtic 	3:1 	VI R3  

aiT'ETITIatcntti cts %IR! 4ticti 374 

774 	•m fi 	R3 	W4t-1 41 ed 

X t(xi, X2 , X3) e 	: — x2  = 	W 

Tigfiq zTf7d1 di (W n X) TI1 

WAR' 	 7 

(1N) 1:1R W1NR (u,v,w) R3  4 Tirle VT 

71f4V t-Itc'141  tI RtSliqk -ft 
R TIT Ifigr*7: taciA tl --1124R 
u v, u v, w R 	 zIT Tel 3 

2.' (V) 1119' 'Mr-4R : 

T : R3  R2  
X2 , x3 ) = (xi  + x2  + x3 , x2  + x3  ) 

LifiNirticf tI ftr4 VfqR *ft T 

itgcb tco4i1uur tI T "4' AA AT Tem( 

VT ff VINR1 	 3 
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(IN) q;EIT -1 1-1 	tgcf Iftr* 	chtul ichltf 

4i( 	 Te ichqr 	tichc11 * ? tffc 

1-1q 4-1 t TA- 	W-4R1 q s -ff-47 

1nati1a ItIchtuf fey TIT T{:f  rtimi ~r

*11-4R : 	 4 

3x + 2y = 3 	
• 

2x + 3y = 2 - 4z 
5x + 7y = 5 

CIO 	 Id= 9 *1.  iii F r. (2i — j — k) = 9 

14 law, TR cvlq trft-Qc 	r*.qi vra.  

3. (*) T 	c11 ■71 	f*. 	T : R2  -÷ R3 , 

T(xl , X2 ) = 	-I- X2 , , 	- X2 ) 

trrmiftiu trww  	f<urw fF 

1(1,1)(1, 0)} 	1(1,1, 0), (1, 0,1), (0,1,1)) , 

stoikt: R 2  afr( R3 	aiRIR *1 	stdlict 

aireIRY * 	T 

5 
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(1g) m- 11 41e 1Ichtlf -gitr R3 	cb rAid 311t1TT 

B = {(1, 1,1), (1, 1, 0), (1, 0, 0)} V 	VT 

	 oirGict) 1:IW 	ti-414 

B VT frd aireTT{ rft Wff VINRI 5 

4. (V) IfigfW 1icniq 	t 	r tilvaq 317 

VIN7 : 

xi - 2x2  - 3x3  = 0 

-2x1 + 4x2 + 6x3  = 0 

xi +2x2 -5=0 

1 2 31 
(Tgf) fiN VIN7 f- • alTaX A= 0 2 3 

0 0 3 

rachufiltf * TIT -tal ifs 	aTrap- 

P 'UR wirAR Nut fug P-1  AP Ft:N.)4 

3170:7 tl * zrg-  racnufilq 9-61 *, 

*tick)! -Ting VEtK 317 VINI 
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(1g) fgErral kPl 1lct 5x2  - 4xy + 8y2 	ict) 

"ftta.  	Vrifft 

zr6 	AWR 	4ti4 

	

54q I char, 771T1 	ferd 

	 cht.1 'WA 	WT TEER 

(rough) Mkt 	11■3m1 	 5 

6. (W) 13N c1.1R1R A KW nxn airakW t Wet 

21 1 117 	 %3R : 

S={B E Mn  (R) I BA = AB} 

f<EUR fi S Mae * 	3i)1 	cr 

Trff 	Tirtlk-T iiteacn miskr Tpifte 	* 
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rot; 3f-4-4N 	airtiriedi 	tiqte. cbtat 

1. 1 ltich alft f<gfrN '4 R TR S fi 

fq+if Rw 	srtaisf *I 	 8 

(W) Z TR 'RW 	1 114.4 	rvNi 	tistwich 

4-1 	4 ZW{ 	te. 

Tr4R1 	 2 

7. G1ci1§t; ft r 	1 4-1 eirgff if T1 	 t 

afr{ 	f 	c t ?cj dc4fif 711' miCidsmtur 

TIM 3174 371 	'artZ 	: 	 10 

(i) 	9c9bHui 	3Trapi 	zkrt vdt-5tovilti 

ti 

n x n 3lTm7 	alf-ertz GiTic 	n 

-d( *I 

(iii) rs A RT "C'W 311-Gig" t,cTaf 4tic4i Trt 

37-411ff -RR 1 .4'1 
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(iv) z1R A, B, C 	 U 

d4til-ca4 F , Wq• : 

(AnB)uC=An(BuC) 

(v) * • -11 n E N f-qtr 71:11 	"RW t:11 

ligrW tcollOtuf 4ftyilfMdiT TiVR 

aftz 
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