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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2018 

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 questions no. 1 to 6. Use of 

calculators is not allowed. 

1. (a) Let 

W = ((Xi, X2, X3) E R3  : X2 + X3 = 01. 

Show that W is a subspace of R 3. Find two 
subspaces W1  and W2 of R3  such that 
R3  = W ED Wi  and R3  = W W2  but W1  W2. 7 

(b) Find a unit vector in R3  that is orthogonal to 
(1, 2, 1) and (1, — 1, 2). 

2. (a) Let P4 be the vector space over R of the set of 
all polynomials of degree at most four. Show 
that 1 + x + x4  and 1 + x3  are linearly 
independent. Find a basis of P4 consisting of 
vectors 1 + x + x4  and 1 + x3 . 	 4 
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(b) Let 

T : R3  —> R2  given by 

T(Xi, x2, x3) = (x2 + x3, x2 - X3). 

Prove that T is a linear transformation. Find 

the rank of T. Can we find a such =  that 

(3, 2, a) is in the kernel of T ? Give reasons 

for your answer. 4 

(c) Find the values of a, b E C for which the 

matrix 

1 i 1 + i 

a b + i 2 — i is Hermitian. 

1 — i 2 + i 1 

3. (a) Let V be a finite-dimensional vector space 
over a field K and let T : V —> V be a linear 
transformation. Prove that T is one-one if and 

only if T is onto. 5 

(b) Find the eigenvalues and the eigenspaces of 
the matrix 

1 1 1 

A= 2 2 2. Is A diagonalisable ? 

3 3 3_ 

Give reasons for your answer. 

2 
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4. 	(a) 	Reduce 'the 

0 2 —4 

—1 —4 5 
to the row-reduced 

3 1 7 

0 5 —10 

echelon form. At each stage, state the row 
operation you are using. Also give the rank 
of this matrix. 

(b) Use Cayley-Hamilton theorem to evaluate 
A8, where 	 4 

1 24 1 
5 

0 0 	7 

0 0 —1 

(c) Give two distinct elements, with 
justification, of R5/R3 . 	 2 

5. (a) Use the Fundamental Theorem 
Homomorphism to prove that C 5/C4  = C. 

(b) Find an orthonormal basis for a subspace 

W = {(X1, X2, x3, X4) E C4  I x1 + ix2 = 0, 

X2 + X3 - X4 = 01 of C4. 	4 
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6. (a) Find the real quadratic form represented by 
the matrix 

3 1 
A=. [1 31 

Also, obtain a set of principal axes for it, and 
hence reduce it to its normal canonical form. 	5 

(b) Find the vector equation of the plane 
determined by the points (0, 2, 1), (2, 1, 0), 
(1, - 1, 0). Further, check whether the line 
r = (1 + 2a) i + (2 - 3a) j - (1 + 5a) k 
intersects this plane. If it intersects, find the 
point of intersection. If the line and plane do 
not intersect, find the equation of another 
line that intersects this plane. 5 

7. Which of the following statements are True and 

which are False ? Justify your answers either 
with a short proof or a counter-example. 	5x2=10 

(a) If T : R5  -> R3  is a linear transformation, 
then there is u 0 in R5  such that T(u) = 0. 

(b) A 3 x 3 matrix of rank one has an eigenvalue 
zero. 

(c) An orthonormal set of vectors is a linearly 
independent set. 

(d) If U- and V are subspaces of a 
finite-dimensional vector space W, then 
dim (U n V) 1. 

(e) The relation `-' on Z2 , given by 
(a, b) 	(c, d) <=> (a - b) I (c - d) is an 
equivalence relation. 
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