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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

December, 2013 

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 Q.No 1 to 6. Calculators are not allowed. 

1. (a) Find 

1 

spanned 
the 

3 

by the 

9 

dimension of the subspace of R3 	3 
vectors 

- 
0 , 	1 , 	4 , -3 
2 1 -2 1 

(b) Let B= 	v2, v3} be a basis of R3  where 	3 
v1 = (1, 	0, 	1), 	v2  = (0, 	1, 	- 2) 	and 
v3 = (-1, -1, 0). Find the dual basis of B. 

(c) Let T be a linear operator on C2  defined by 	4 
T (1, 0)- (1+ i, 2) and T(0, 1) = (i, i). 	Using 
the standard inner product, find the matrix 
of 	T* 	with 	respect 	to 	the 	basis 
B = {(1, 0), (0, 1)}. 

2. (a) Find the eigenvalues and a basis for each of 	5 
the eigen spaces of the matrix 

r2 1 0 
A= 0 1 -1 

0 2 4 
Is A diagonalizable ? 
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x,y,zE R 

 

and 

(b) Does the basis 
B = {(1, 0, 1), (1, 0, — 1), (0, 3, 4)} 
form an orthonormal basis of R3  with 
respect to the standard inner product of 
R3  ? Justify your answer. If it doesn't form 
an orthonormal basis for R3, apply 
Gram-Schmidt process to obtain an 
orthonormal basis R3  with respect to the 
standard inner product on R3. 

3. 	(a) Find the radius and the centre of the circular 

section of the sphere Iri =4 cut off by the 

plane r . (i —j — k)= 2 
(b) Apply the Cayley-Hamilton theorem to find 

the inverse of the matrix. 

5 

-1 2 2-  
A = 3 1 0 

1 1 1 

(c) Let S and T be the linear transformations 
from R2  to R2  defined by 
S (x1, x2) = (xl  — x2, x2) 
T (x1, x2) = (x1,x1 + x2) 
Find S oT and T oS. 

4. 	(a) Let V be the vector space of all 2 x 2 matrices 
over the field R. Let 

a 
W2 = {[_ a  clf a,b,ce 
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Verify that W1, W2  are subspaces of V. Find 
the dimensions of W1 + W2 and W1nW2 as 
well. 

(b) Let T be a linear operator on C3  defined by 	2 
T (1, 0, 0) = (1, 0, i), T (0, 1, 0) = (0, 1, 1), 
T (0, 0, 1) (i, 1, 0) 
Show that T is not invertible. 

(c) Show that 	 2 

1 1 1 
1 1+a 1 = ab 
1 1 1+a 

5. (a) Find the orthogonal canonical reduction of 	8 
the quadratic form 
5x2  + 5y2  + 2z2  — 8xy + 4yz — 4zx. Also, 
determine its prinicipal axes and it signature. 

(b) Let P be the vector space of polynomials over 	2 
R and S = {x —1, x2  —1, x3  —11. Does the 

polynomial x3  + 2x2  + 3x + 4 E [S] ? Justify 
your answer. 

	

1 3 4 	bi  
6. (a) Let A = — 4 2 — 6 and b = b2 	4 

	

— 3 —2 — 7 	_b3  

Is the equation Ax = b consistent for all 
possible bis ? Justify your answer. 

(b) Let T be a linear operator on R3  given by 	3 
T (x, y, z) = (3x + z, — 2x + y, — x + 2y + 4z). 
Find the matrix of T with respect to the 
ordered basis {(1, 0, 0), (0, 1, 0), (0, 0, 1)} of 
R3. 
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7. 

(c) 	Find 

A= 

Which of 
which are 

the minimal polynomial for the matrix 	3 

1 	—1 	—1] 
1 	— 1 	—1 
0 	0 	—1 

the following statements are true and 	10 
false ? Justify your answer. 

(a) If W1, W2  are subspaces of R3  and 
+ W2  = R3, then W1nW2  = {0}. 

(b) If T1  and T2  are invertible linear 
transformations from R2  to R2, then T1  + T2  
is not invertible. 

(c) In R2, the operator defined by reflection in 
y - axis is equal to its inverse. 

(d) The equation 3x2  — 2xy + 3y2  =4 represents 
a hyperbola. 

(e) There exists no linear operator with 
characteristic polynomial (x —1)2  (x + 1) 
and minimal polynomial (x-1)2. 
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r7.tr.1.-021  

+-mich .a-unfal wRia-Tri 

,H4ci Ili' 	Ur 

q1-144R, 2013 

TITa7WIT 11 old 

71.t4-02 :-W£q.  GO 

Tir/7 : 2 Eirr2- 
	

3Tft-TWTLT 	:50 

chf 70% ) 

Ye": 	VT .-keqi 7 3ir-gm-4 	w-q.  (sqN I 4-  6 4 4 f 	1TT 

TrRY 6T-ff.  utq / 	 cht 7-4/7 WT4 ch1 

TeTt/ 

1. 	(a) 	11 4-1 R-IRIci 	 rcItclIkci R3  chl 7:1-M=Ffq 	3 

ail fqm 	: 

3 9 1  

0 1 4 ,[— 3 

2  —2 1 

(b) B= 

0, 

v2, v31 R3 	3-797 t, 

1), 	v2 	(0, 	1, 	— 2) 

3 

v1 = (1, 34.1.  

v3 = ( —1, —1, 0). Bf td 331q17 tiFIR I 

(c) 1,11 T, 	T 	(1, 	0) 	(1 + i, 	2) 311T 4 

T(0, 1) = (1, i) 	,ARITTfErd C.2 17 A-fti 

I I-1!-1ch 33idt rch—F-ff g.RI 31197 B= [(1, 0), (0, 

1)1 	T* T 311-97 
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2. (a) 31W:0- 	 5 

2 1 0 
A= 0 1 —1 

0 2 4 

31r--1)-9-grri. 	-9--A-T 3T1 	T 31rw 
711c1 WIF77 I 'WIT A fcich 	u1-11 t? 

(b) 	c11 3747 B= {(1, 0, 1), (1, 0, —1), (0, 3, 4)} 	5 

R3  i Iii•tch 31td7    R3  WI 51.114-11k4 
cif WEIR 1-1101 t? 3474 3'dt -aftZ .WrF-71-q 
grc 41 R3 .k 	 31ret 
ml Ic1I clol R3 	4-11-Ich aitd7 '4)01 	R3  

3.  

4.  

(a)  

(b)  

(c)  

(a) 

c-1 1 	lk-11+11-e-1 	311%T7    	s 

4 

4  

2 

6 

ITT ;IN - f 	3rf-4Trr oitt ---1177 I 

4 I1(' 	I rl =4 
ft TR19-1-zr 

t 	r . (i — j — 	=2-\ 	giti 
trf 

1 	2 	2 
3 	1 	0 
1 	1 	1 

fT- rr 3 	7111 
7 I  

31TV A= 711c1 	t 

314-4 

TEN 	S. T, S 
T (x l, x2)=(x1, xi  +x2) 

(x1, x2) = (x1  — x2, x2) 
giq ,iroTifErff R2 	R2  

cich trUW .(1141cRul t I S OT 3th T 0S 711c1 W1* I 

V 	11 717Z1 	2x2 31TaLt a;) TIT9 
Trrkw Trn-fra t 	cl \TR 

 

—xi 
={[x  z 

3l 

6 

x,y,z G R} 
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IF a ID] 

W2 	a C.] 

 

a,b,cE R 

 

ficZilf40 i v 	i W1, W2  i d(-1(-14-1Fte.41I f I 
+ W2  and W1nW2t mil  f 71Icf "Wlq7 I 

T (b) TIN cleiRTI 
T (1, 0, 0) = (1, 0, i) 
T (0, 1, 0) = (0, 1, 1) 
T (0, 0, 1) = (i, 1, 0) 
gRI 4 OTTritsfU C3117 \I ch 	1117W (-1*Rch t I iTU177 

TozolHuilq 	 

(c) f-q-uqR 

1 1 1 
1 1+a 1 = ab 
1 1 1+a 

5. (a) 	%%TO-  t-14-1t4lci 	 8 
5x2 + 5y2 +  2z2  8xy+4yz —4zx 
fdtq t-14-Ii-N-1 TIM --r-A7 Tffk litaf 3W AT 

1.11-  fi4rf17 	I 

(b) TEN Frir\TR P,11-97•4-gtt Tif<TITITPZ t 	2 

S = tx —1, x2  — 1, x3  —1} qz1T Altf 

x3 +2x2 +3x+4 E [S] ? 3174 drK 

6.  (a) 

-4177. 

1 
—4 
—3 

3 
2 

—2 

4 
—6 
—7 

3kb = 
b1-  
b2 
b3  

TEN 0-1F\TiA= 

ITT ki 4-4,01 Ax =b7,1* -4ITTfa-u bi* 	 
t ? 3-Tcr4 371k 

2 

2 

4 
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(b) T, 	 3 
T (x, y, z) = (3x + z, — 2x + y, — x + 2y + 4z) 

R3  tr-{ 

{(1, 0, 

4R 

WrTrff 31T%17 

4,41t441 t I 	R3  t' 

0), (0, 1, 0), (0, 0, 1)} 
t{II T T 	T 34T9, 4cfsf-717 

1 —1 —1 

(c)  31-EtT A = 1 —1 —1 -qtrq f9fT-91  3 
0 0 —1 

-11c1 crCik 

7. A777 14 	 oh 10 .9cf t 3th Oi 

3-T4Ti I 3-7i43dt t-st 	: 

(a) Tuf-q W1, W2  R3 	 t 3117 

W1+W2=R3, " W1nW2 — {0}. 

(b) 7:1-fqT1  3-11T T2  R2 -(4 R2  cl* oics414-luilq 

	

41cRul t, as Ti  ± T2  0-Act;414-lulki 	 t I 

(c) 82 14 y - 34P.3 14 tip 	 4RITTfE17 

31-q• mrc1(4144 i m1kI 1k eldl t 

(d) 3x2  — 2xy + 3y2  = 4 31rd 4 tcic17 chi 

F- 	f41t 

(e) 31f 	TI TE 	f4 (x —1)2  (x +1) A f9-Fl

itrq (x-1)2a1(; 	.411i 	31FTff- 
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