
No. of Printed Pages : 8 MTE-021  

BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

	

01- 2. 0 6 	June, 2016 

ELECTIVE COURSE : MATHEMATICS 
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Time : 2 hours 	 Maximum Marks : 50 
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Note : Question no. 7 is compulsory. Attempt any 
four questions from Questions no. 1 to 6. Use of 
calculators is not allowed. 

1. (a) Let al  = (1, 0, -1), a2  = (1, 2, 1) and 

a3  = (0, - 3, 2) be vectors in R3 . Show that 

{a1, a2, a3} is a basis for R3 . Express 
(1, 0, 0) and (1, 1, 0) as linear combinations 
of al , a2  and a3 . 	 4 

(b) Let T : R3  —> R3  be defined by 
T(xi, x2, x3) = (3x1  + x3, - 2x1  + x2, 

- x1  + 2x2  + 4x3) 
(i) Write the matrix of T with respect to 

the standard basis of R 3. 
(ii) Show that T -1  exists. Give the 

expression for T -1(x1, x2, x3) for T 
above. 	 6 
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2. (a) Let f : R2  R1  be defined by 
f(xi, x2) = 3x1  + 4x2  and T : R2  -3 R2  be 

defined by T(x1, x2) = (x1  - x2, x1  + x2). 

Suppose g = f o T. What is g (2, 3) ? 
	

3 

a 2 1 

(b) Let A = b 1 

1 1 1 

(i) Find one value each of a and b such that 
rank of A is 3. Justify your answer. 

(ii) Find one value each for a and b such that 
rank of A is 2. Justify your answer. 	3 

(c) Find the minimal polynomial of the matrix 

1 -1 0 

0 2 0 

0 0 2 

3. (a) Find the eigenvalues and eigenvectors of the 
matrix 

5 -6 - 

	

A= - 1 4 2 
	

5 

3 -6 - 4 

(b) Solve the following system of equations by 

	

Gauss elimination method : 
	

5 
x1  + x2  + x3  = 4 
x1  - X2 - X3  - - 2 

X1 - 2x2 = 0. 

4 
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4. (a) Show that A-1  = A3, if A is the matrix 
- 3 4' 

2 -3 4 
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-1 11  

(b) Let 13 1  = (1, 0, 1), 62  = (1, 0, -1) and 

13 3  = (0, 3, 4) be vectors in R3. Apply the 

Gram-Schmidt process to 113 1 , 132 , 133 1 to 

obtain an orthonormal basis for R 3. 5 

5. (a) Suppose in the standard basis for R 3, the 
/ 
	

1 2' 

matrix of T : R3  —> R3  is -1 2 1 

  

0 	1 3 , 

Find the matrix of T with respect to the 
ordered basis 1\7 1  = (1, 1, 1), V2 = (0, 1, 1), 
V3 = (0, 0, 1)). 4 

(b) Find the orthogonal canonical reduction of 
the form x2  - 2y2  + z2  + 2xy + 6yz and its 
principal axis. 

6. (a) Find the range space and a basis for the 

kernel of the linear transformation 

T : R4  R4  defined by 

T(xi, x2, x3, x4) = (x1  - x2, x2  - x3, x3  - x4, x4  - x1). 

6 
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is unitary ? Justify 

12- 	a  

your answer. 	 4 

matrix 0 

 

  

(b) Are there values of a E C for which the 

1 	0 	0 

7. Which of the following statements are true and 
which are false ? Justify your answer. 	5x2=10 

(a) If V= {A I A is a 2 x 2 real matrix}, then 
V1  = (A E V I A is invertible/ is a subspace 

of V. 
(b) The function defined by x * y = log (xy) is a 

binary operation on S, 
where S= fx E R I x> 01. 

1 2 1 \  

The kernel of the matrix 0 1 1 is 

zero. 
- 1 3 4,  

(d) If the determinant of a matrix is zero, the 
matrix is not diagonalisable. 

(e) There is no co-ordinate transformation that 
transforms the quadratic form x2  + y2  + z2  to 
xz + yz. 

(c) 
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#1i47 T : R3  -3 R3, 

T(x1, x2, x3) = (3x1 + x3, - 2x1 + x2, - x1 + 2x2 + 4x3) 
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fkR -TTR 	1  T-1(x1, x2, x3) 	oe.oict) 
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2. M 174 #I.N7 f : R2  R1, fxi ,  x2)  = 3x1 4x2 
TTT 	affT T : R2  -+ R2, 

T(xi, x2) = (xi  - x2, 	+ x2) TKT tiftiTTI iral I 

TR' #1f4R g = f o T. ff4 g (2, 3) WTI ? 	3 

a 2 	1 

(15) 1TR #tN7 A = b 	1 

1 1 	1 

(i) a34 b fe7 1TR TR' *Ii* 
ft* 

I 
A*t AA 3t I 3174 

ti* 
(ii) a 31 	b rM T1TR Tff *rN7 

r 	1-C,R A *t AA 2 	1319 	%irk *t 

1-R Alf* I 
1 	-1 0 

(T) aTrao 0 	2 0 ~T 31 	s3 •Tqq-4 

0 	0 2 

3. 

*1-1* 

(i) alTaz A = 

5 

-1 

3 

-6 

4 

-6 

-6 

2 

- 4 

aTr0-4/Trq 

aTrtrr T-ff trrA 
Pi-ifiZsm kj4lcntui Pcbiti : 

x1 + x2 + x3 =4 
x1 -x2 -x3 =2 

x1 - 2x2 = 
T113lfr4 Pitichtui f4RE 	F*11-A-R I 
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A-1 = A3  . 	 5 

(ZN) -gn W4R R i = (1, 0,  1), 132  = (1, 0, -1) 

	

13 3  = (o, 3, 4) R3 	t I top 02, 0 3} 

VT4-:*1-e WIT c1i4L, ebt4, R3  

31TtIR 3aRr *AR I 
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3. (i) IR" #11* R3 * -1e7 	3m/R*1*w 
1 2` 

4. 1ft A alTakg 

(3 

2 

-3 

- 3 

-1 

4` 

4 

1 

t, 

T : R3  -> R3  "W aTTuZ -1 2 1 t 

   

\ 0 1 3 

stAi aTTETIT {V1 = (1, 1, 1), V2 = (0, 1, 1), 

V3 = (0, 0, 1)1 	VAEki T 	aTrak Tff 

*AR 	 4 

(5) tvitim x2  - 2y2  + z2  + 2xy + 6yz 	oireIct) 

fe0 	311K 	33AT Wff *If* I 6 

6. 	T(xi, x2, x3, x4) = (xi  - x2, x2  - x3, x3  - x4, x4  - x1) 

ART ITFOTTRiff     T : R4  -+ R4  *1.  

aIRAFT arkiR 3 1*W TEITR Ta• *I'N'R I 	6 

MTE-02 	 7 	 P.T.O. 



wr 

1 

0 

0 

t4 a E c 
0 	0 

— 1 	1 

Trrq tW4-4k foR alraz 

13TEr439K*13-R 

1 
a 

4 
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amm. ? 3TEr4 zw( *r 3.R ttrA7I 	 5x2=10 
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' 1 	2 1 

(Tr) aTruLg 0 	1 1 aTfi 	t 

(F) 

—1 	3 

aTraz 

4, 
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x2  + y2  + z2  xz + yz viiiikct 4)01 t 
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