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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

June, 2015 

ELECTIVE COURSE: MATHEMATICS 

MTE-02 : LINEAR ALGEBRA 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage 70%) 

Note : Attempt any four questions from Questions no. 
1 to 6. Question no. 7 is compulsory. Use of 
calculators is not allowed. 

1. (a) Let B = far  a2, a3) be an ordered basis of 
R3  with al  = (1, 0, -1), a2  = (1, 1, 1), 
a3  = (1, 0, 0). Write the vector v = (a, b, c) as 
a linear combination of the basis vectors 
from B. 

(b) Suppose al  = (1, 0, 1), a2  = (0, 1, -2) and 
a3 = (-1, -1, 0) are vectors in R3  and 
f : R3  -> R is a linear functional such that 
f(al) = 1, f(a2) = -1 and f(a3) = 3. If 
a = (a, b, c) E R3, find f(a). 

(c) Show that the vectors (3, 0, -3), (-1, 1, 2), 
(2, 1, 1) and (4, 2, -2) are linearly dependent 
in R3. 
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2. (a) Let T : R3  -> R3  be the linear operator 

defined by T(xi, x2, x3) = (x1, x3, -2x2  - x3). 

Let f(x) = - x3  + 2. Find the operator f(T). 	4 

(b) Find the radius and the centre of the circular 
section of the sphere I r I = 4 cut off by the 
plane r . (2i -j + 4k) = 3. 	 4 

(c) Check whether the following matrix is 
orthogonal : 	 2 

 

3. (a) Let A = 

  

Find 

(i) the characteristic polynomial of A. 
(ii) the minimal polynomial of A. 
(iii) the eigenvalues of A. 
(iv) the eigenvectors of A. 	 6 

(b) Solve by Gaussian elimination method the 
following system of equations : 	 4 

x+y+z+t=5 
x-y+z+t=1 
x + z + t = 3 
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4. (a) State the Cayley — Hamilton theorem. Verify 
the theorem for the matrix 

3 1 —1 

A= 2 2 —1 

2 2 0 

(b) Check whether the basis 
B = {(-1, 1, 0), (1, 1, 0), (1, 0, —1)1 is an 
orthogonal basis. Apply Gram — Schmidt 
orthogonalization process to B and obtain an 
orthonormal basis for R3  with respect to the 
standard inner product on R3. 

(c) Let V be the subspace of R3  spanned by 
{(1, 1, 0), (1, 1, 1)} and T : V —> V be defined 
by T(xi, x2, x3) = (0, xi, x2). Find the kernel 

of T. 

5. (a) If V is a finite dimensional vector space and 
v # 0 is a vector in V, show that there is a 
linear functional f E V* such that f(v) # 0. 	2 

(b) Find the orthogonal canonical reduction of 
the quadratic form 

2x2  + 5y2  + 6xy — 2yz + 2z2. 
Also, determine its principal axes and 
signature. 	 8 

6. (a) Find the adjoint of the matrix 
1 3 4 

— 3 — 2 — 7 . Hence find its inverse. 

-4 2 5 

5 
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(b) Let V be the vector space of 2 x 2 matrices 
over R and W1, W2  be subspaces of V 

a 
{ 	

- al 
defined by W1  = 

b 	a 
a, b E R}, 

a 	b 
W2 = 

c 	-a 

  

a, b, c E R . Find the 

   

dimensions of W1, W2  and W1  n W2. 	5 

7. Which of the following statements are true and 
which are false ? Give reasons for your answer. 

5x2=10 

(i) If V is a vector space, W1, W2  are subspaces 
of V, then W1  U W2  is a vector space. 

(ii) For any real value of 0, the matrix 
[cos 0 - sin 0` 

is invertible. 
sin() cos° , 

(iii) There is no 3 x 3 matrix for which the 
minimal polynomial is x2. 

(iv) If < a, 13 > = 0 for all 13 E V, V an inner 
product space, then a = 0. 

(v) The nullity of the linear transformation 
T : R3  --> R, defined by T(x, y, z) = x + 2y + z, 
is 2. 
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7: 	1 4 6 4 47-e wrf 3m47 3-dz 00q.  JR7 
7 0(41 	l 47051ej TrenV 95(4 373111# 

Ref* I 

1. () 1:fR #07 B = fay  a2, a3), R3  ii stact alTUTT 

*. al = (1, 0, -1), a2  = (1, 1, 1), 

	

a3  = (1, 0, 0) I kiRkl v = (a, b, c) 	B * aTTUTT 

(13) TER #f-A-R al  = (1, 0, 1), a2  = (0, 1, -2) AT 
a3  = (-1, -1, 0), R3  4 (iRqi 3 T f : R3  R 

kffr 164) ,t)o-ict) 	ftuk1 	i f(ai) = 1, 
f(a2) = -13T f(a3) = 3. "zfk a = (a, b, c) E R3, 

f(a)Tff a* I 
	

4 

(7) ftlifTF 	tiRI (3, 0, -3), (-1, 1, 2), (2, 1, 1) 

allt (4, 2, -2), R3  41113w: alTfixff t 
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2. () Trrq 
T : R3  —> R3, T(x1,  x2, x3) = (x1, x3, —2x2  — x3) 

ito-Tara 164) 	 t I -grrq #11--A-R 
f(x) = — x3  + 2. tichitch f(T) 	W7R I 	4 

(W) +i)(• fry =4* 	 r (2i — j + 4k) = 3 VT 

rcw TrR 11-11e4 	1 f-grr 
ttr-I 	 4 

(T) ' 	trr-A-R 	Pii-irogsm al-r‘g 	t 
: 	 2 

3. () 1TR #rr-A7 

	

11,1 	11,16 

11 	—1Rf 	1/114 

	

0 	— 21%16 

3 	1 	—1 

A= 2 	2 	—1 

_2 	2 	0 

(i)  A 	f aTFITFevi ATK I 

(ii)  A iT 3-TP:PsE5 ATK I 
(iii)  A* 3474-41Tfq I 
(iv)  A* 3-174RITITZ I 

(W) w-fictRui Pcble4 	17344 fiticmul 

x+y+z+t=5 
x—y+z+t=1 
x+z+t=3 
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4. (W)  	T44 W2TR" tf* 
3 1 -1-  

aTr-F A = 2 2 -1 

   

2 2 0 

Lla Ar-AR I 	 3 
. q-N*tr-AR antiR 

B = ((-1, 1, 0,), (1, 1, 0), (1, 0, -1)} 	cF 

anuTT zrr R-ef I R3  ITT 1:1T-4-  aitm 	  
e R3* R.R 	 aRt17 RR c4 

* fry B tR TIT - 	 cntui 	oisk 
SCI 	 5 

(TI) 	#tf-AR V, 1(1, 1, 0), (1, 1, 1)) '0-1 

R3  *1- 	 atT T : V V, 

T(xi, x2, x3) = (0, xl, x2) RT tfits1TRiff 	I 

3TTff *If7R I 	 2 

5. () zft v 	4UZd reofIg 	 TrrrR 	31K 
v# o, v 	tiRki t, turF C tTF 

ch 	f V* 	 Nki* 	f(v) O. 2 

fak41   2x2  + 5y2  + 6xy - 2yz + 2z2  iT 
caifla) fe-0 (14-11.1041 T-ff W--4 	k.1 1t9e1 

*1-4-4- *Aviftff*tf* 
1 	3 	4 

6. () aTTRO - 3 -2 -7 k1tSIS•71 Tff 

   

- 4 2 5 

-0* I am: 	3r1W-or rff*tf* I 	5 
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(IN) TERc 	V, WER 2 x 2 aTrait TliqT WIR 

 

W1,  W2 

 

  

a,beR}, = 

a -a 

b 	a 

  

a 
"I 	

b 

W2 	 a, b, c e R m tati-TTIEfff 
c 	-a 

V*I 31-RoiRt11 t I W1, w2  atIK wi  n w2 *'t 

	

as-e .  Ta01.4R I 	 5 

7. PH 	cl A Aq-A 	Trm t 3 Aq-A 
aTum ? 3TE14 ZWK cbitui ti* I 	 5x2=10.  

(i) zrft V 	kiRw TrITfit t, W1, w2, v 

dti" deli  t'  w1  u w2 	 rrrR t 

0 	 cm)   aRR7 
(cos° -sin() 

sine cos() 

(iii) q 	kffr 3 x 3 3Tra0 	t 
aTP:M EI:Fq x2  t 

(iv) Zft Toft   < a, 13 > = 0, V e5 34k 
	1:14R t, .ff4 a = 0. 

(v) T(x, y, z) = x + 2y + z 	ITINTrEfd (Vt., 

T : R3  —>Rti 7Fal 2 I 

MTE-02 	 8 	 5,500 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

