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BACHELOR’S DEGREE PROGRAMME
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June, 2010

ELECTIVE COURSE : MATHEMATICS
MTE-2 : LINEAR ALGEBRA

*

Time : 2 hours Maximum Marks : 50
 (Weightage 70%)

Note : Question no. 7 is compulsory. Attempt any four

questions from questions 1 to 6. No calculators are
allowed. - ‘

1. (a) LetP;bethesetofall polynomials withreal = 4
coefficients and of degree at most 3. Show
that W={p(x)eP5p(1)=0} is a subspace of
P;. Also find a basis of W containing
(1-x3).

(b) Show that if T is a linear operator on an 4
n-dimensional vector space V and is such
that T2=0, then R (T) S Ker (T). Use this
fact and the rank-nullity theorem to show
that rank T<n/2.

(c) Show that if the vectors u;, u, and uj are 2
' linearly independent, then so are u; +u,,
Uy +uy, Uz +uy.
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Let T : R3—R3 be-a mapping defined by
T (a, b, c)=(@a—b+2¢, 2a+b, a+2b—3c).
Show that T is a linear transformation. Find

its range and kernel.

Check whether A= is

o = W
oS W oM

diagonalisable or not.

Give an example with justification of an
inner product on C? which is not the
standard inner product.

Complete the set { (1,—1, 1), (0, 1, 0) } to
form a basis of R3. Convert this basis into
an orthonormal basis with respect to the
standard inner product using the Gram -
Schmidt orthogonalisation process.

Check whether the following system of

equations can be solved using Gamer’s rule.
If it can, use the rule to solve it.

x+2y+z=6
2x+3y+z=8
x+y =2

If the system above cannot be solved by
Gamer’s rule, solve it using the Gaussian
elimination method.



4. (a) Writethematrix of the linear transformation 3
given by T : R®> —R? such that
T (a, b, ¢)=(a+2b+2c, 2a+3b+4c)
with respect to the bases {(1, 0, 0), (0, 1, 0),
(1,-2, 1)} and {(1, 2), (2, 3)}.

(b) Give an example of two 2X 2 real matrices 3
having the same characteristic polynomial
but different minimal polynomials.

(9 (i) Show that the operation *, defined on 4
the set of real numbers
R by a*b=a b, is a binary operation.

(i) Check whether it is associative and
commutative.

(iiy What is the identity element ?

L}

(iv) Which elements of R have an inverse
under this operation ?

5. (a) Find the coordinate transformations that 7
reduce the quadratic form
=2 +22 + 2xy—2xz+2yz
to its normal canonical form.

(b) Find the radius of the circular section of the 3
sphere |r| =15 by the plane

r. (i+j+k)=123.
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6. (a)

(b)
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6 -6 1
Find the inverse of the matrix|5 1 5].
' 3 2 4

Let A be an n X n matrix over C. Show that
A is unitary if and only if the rows of A form
an orthonormal basis of C" under the
standard inner product on C".

If all the eigen values of a 3 X3 matrix are
zero, show that A3=0.

7.  Which of the following statements are true and

which are false ? Justify your answer either with

a short proof or by a counter example.

(a)

(b)

(d)

(e)
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If U and W are 3 — dimensional subspaces
of a 5-dimensional vector space, then
UNW has at least one non-zero vector.
An invertible matrix can have zero as an
eigen value.

The sum of two non-diagonalisable n xn
matrices can be diagonalisable.

There is no linear transformation T : R? —» R4
that satisfies dim R (T) =3.

5

The domain of {, defined by f (x) = \/E ,

is R\{* 5 }.

10



AT I hIEHH
eI
<, 2010
U urgdsd : T

wWE3.~2 : e deniua
9 : 2 g2 fYFHaT & : 50

. (FcT FT1-70%)
T TGS 7w TR 1 w17 6 P
R T ¥ I A SRR # T 7 F
- 377l 7E &
1. (1) WM AT P, areiers oiishi 3R afeer & ot 4
T o T T Sgasl T R
Reasw fF W= (p(x)ePylp(1) =0}, Py #1 TH
STEH=E 1 W S U@ SHR ot 91 wife
forei (1- ) ¥ ',
() TeEme fd a1, nfofg s wfe v 4
faw e T R fas faw 12=0, 79
R (T) € Ker (T) | 38 q24 3iR Sfa-y=aar v
1 TR HLd U feamsy f6 sfd T<n/21
() Teane fF afe afest uy, u,, R u, awa: 2
Wfﬂﬁ%,ﬁaul+u2,u2+u3,u3+u1%ﬁ‘l‘f@a’n—d:
st g |

MTE-2 : 5 P.T.O.




2.  (a)

(b)
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A AT T: RRSR3, T
(@ b, cy=(@—-b+2c,2a+b, a+2b—3c)
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4. (@) IR ((1,0,0), (0 1 0), (-2 1) 3k 3
{(1,2), (2,3)}. F¥@FT:R3 -R2:
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