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BACHELOR’S DEGREE PROGRAMME (BDP)
Lo Term-End Exaniination

June, 2013

ELECTIVE COURSE : MATHEMATICS
MTE-02 : LINEAR ALGEBRA

Time : 2 hours Maximum Marks : 50
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Note : Q. No. 7 is compulsory. Answer any four questions

from q. no. 1 to 6. Calculators are not allowed.

1. (a) Prove that the following statements are 5
equivalent for a subset B of a finite
dimensional vector space V :

(i)  The set B is a basis.
(i) The set B generates V and no proper
subset B can generate V.
(iii) The set B is a maximal linearly
independent set.
(b)  Consider the basis B={(2, 1, 1), (3, 4, 1), 5
(2,2, 1)} of R3. Find the dual basis of B.

2.  (a) LetT:R3>-R3Dbe defined by. 5
T (xq,%p,%3) = (Xq+2xy+x3,%y +Xx3 —Xq
+3x5 +4x5)

Find R(T) and Ker T. Also find their
dimensions.
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Find an invertible matrix P such that
P~ 1 AP is a diagonal matrix where.

3 -1 -1
Ao |11
1 -1 1

Let A={(x,0,0)|x,eR} and B={(x,y,z)
|x+y+2z=0} be subspaces of R3. Show
that R3=A+B. Is this sum direct ? Justify

your answer.

Using Gram-Schmidt process, obtain an
orthonormal basis of the subspace W of C3
spanned by (1,i,0) and (1,2,1—1i).

Let A and B be n Xn matrices. If \ is a non
zero eigenvalue of AB, is A an eigenvalue of
BA also ? Justify your answer.

Solve the system of equations AX=b where.

1 2 4 -2
A=1]0 1 5 landb=]| 2
-2 -5 =3 9

Also, express b as a linear combination of

columns of A.



(b) Let8e(0, g )- Find the adjoint of the matrix. 5

tan® O 1
0 1 -1
1 0 —tan®6

Is the matrix invertible ? If so, find its inverse.

5. (a) Find the orthogonal canonical reduction of 8
the quadratic form 3x2+2y2+2z2 — 2y z .
Also, give its principal axes. Find the
signature of the quadratic of form as well.
(by Find the direct cosines of the vector 2
i—2j+2k.

6. (a) ForaeC,let T :C" >C" be the linear 4
transformation defined by Ta (v) = av. Find
the adjoint of Ta with respect to the
standard inner product on C". When will
T,, be Hermitian ? When will T, be Unitary ?
Justify your answer.

(b) State the Cayley-Hamilton theorem and 4

verify it for the matrix.

030
A_|3 60
412

Hence, or otherwise, find A~ 1.
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(¢) Check if the vector (3,—1,0,—1) is in the
subspace of R* spanned by the vectors
(2,-1,3,2),(-1,1,1,-3)and (1, 1, 9,—5).

7. Which of the following statements are true and

which are false ? Justify your answer.

(@)
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If the minimal polynomial of a linear
transformation is x2+ 2x + 3, then the linear
transformation is invertible.

Eigenvalues of a Hermitian matrix are
purely imaginary.
For the binary operator A on R defined by

xAy =x+y—2, the identity element is zero

If A is a non zero linear transformation on
a vector space V with A"=0 for some

integers n=2, then A is not diagonalisable.

Any linear transformation from R? to R% is

always one-one.
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