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6B13 MAT : Linear Algebra
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SPART A 5
Answer any 4 questions. Each questmn carr}es one mark
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1. Define subspace of a vector space.

2. What is the dimension of the \'}ﬂemﬂi‘?épaqe of all 2 x 3 matrices over R ?

3. State Dimension Theorem. « L5 b f"'j
\ " A

4. The characteristicroots, of a matrlx A are 2 g and 4 Then find the
characteristic roots of ThF‘ matrlx JA.
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5. Find the eigen values of the matrix A -

PART=8
Answer any 8 questions. Each question carries two marks.

6. Let V = {(ay, a,) : a,, a, € R}. Define (a,, a,) + (b4, b,) = (a; + by, 0) and
C (a4, a,) = (cay, 0). Is V a vector space over R with these operations ? Justify
your answer.

7. Prove that the set of all symmetric matrices of order n is a subspace of the
vector space of all square matrices of order n.
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8.

10.

11.
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16.

Answer any 4 questmns Ea-:h quest:an carries fcur\marks
17,

18.

19,

20.

Check whether the set {(1, =1, 2), (2, 0, 1), (-1, 2, —1)} is linearly independent
or not.

Give an example of three linearly dependent vectors in R3 such that none of
the three is a multiple of another.

[1 &2 .3}
Find the rank of matrix A, where A=|2 3 4!.
10 2 2]

Show that rank of a matrix, every element Df which is unity, is 1.

Show that T : R* —» RZ deflned by T(a;, ’12} = {31 e azra ) is a linear
transformation. N/, LB A

X, -
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A
Explain the condition for conszstency and nature of solution of a non
homogeneous linear system of equatmns AX= B
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LetT:V—oVbea ||near transformation. Find the. range and null space of zero
transformation and identity traﬂsfc:rgnatlon °
W /
Prove that the Eigen values of, an rden;pntengnatrlx are either zero or unity.
A R _
Vi ‘xf y 4
Find the characteristic eqyatlr:m of the matrix P % EJ

W, - r’n
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Prove that any |ntersem|on Df Subspaces :::f a :.?ectc:r space V is a subspace of V.

L

Suppose that T : R2 — R2 is linear, T(1,0) = (1,4) and T(1,1) = (2,5). What is
T(2,3) ? Is T one-to-one ?

Let T : R? — R be defined by T(a,, a,) = (a; — a,, a4, 234 + a,). Let f} be the

standard ordered basis for RZ and y={ (1, 1, 0), (0, 1, 1), (2, 2, 3)}.

Compute [T] .

Under what condition the rank of the following matrix A is 3 7 Is it possible for
2 R

the ranktobe 1 2 Why ? A=|3 1 2/
1 B X%
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21. Solve the system of equations.

X—-2y+3z=0
2X+y+3z=0
3X+2y+2=0

5 4
22. Find the eigen vectors of the matrix A = [1 J.

1 2] ,
23. If A =[ i | find A2 using Cayely Hamilton theorem and then find A3,

SN PART-D 2

) S A 4 - £
Answer any 2 questions. Each question carrLes’slxmarks
TN §
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24. Prove that the set of all m x ana‘trtges with éntries from a field F is a vector
space over F with the D;{&atmns of matnx‘aﬁdﬂm&amd scalar multiplication.
Py \
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25. Find the inverse of A=|1. 27 f?smg elerﬁ’éntary row operations.
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26. Find the values of a and b Dl’hu'ﬂ.fhlch‘the sys‘t,erq f equations

X+y+z=3 Am., Yo
. Y,
X+2y+22='§ -\ @ I~
X+ 9y +az=bhave' .\ A
A S P R
1) nossolution; VN \-\"\/,;:\ i S
2)binique solutionand; . g —j'"-::” S5
: - 1 . ' .,l'\! 1'; l'-_‘i -‘-" e
3) an infinite number of solutions. — ' * ' ~—
2 1 1
27. Using Cayley Hamilton theorem find the inverse of A={0 1 0.
| B




