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PART A
(Answer all questions. Eacl question carries 3 marks) CO  Marks
_[1 o0 _[a b Col  (3)

1 LetA= [ ;|andB=[2 7]

Determine the condition for det(A+B) = det(A) + det(B).
2 Define subspace of a vector space. G @)
3 Show that if A? is the zero matrix, then the only eigen value of A is zero. R ©)
4 Find the characterstic equation and eigen values of A= [i _24] : e )

Compute the inner product u.v and v.u of two vectors CO3 3)
5

u =[;1]and v =[g]

If a vector y is orthogonal to vectors u and v. Show that y is orthogonal to CO3 (3)

6
the vector u+v.
Express the quadratic form COA4 3)
7 Q(x,y) =x2 + 4xy + 7y2
in matrix form.
8 What is a positive definite quadratic form? Cod ©)
PART B
(Answer any one full question from each module, each question carries 9 marks)
Module -1
9 Given u; and w; in a vector space U and H = Span(uj, u2). Show that Hisa COl )
- subspacein V.
10 Determine the value of ¢ for which z in the subspace of R? spanned by u;, COI (9)

1 5 -3 —4
u ,uzif ur= [—1],U2= [-— ]Jﬂ:[ 1 ],Z= [ 3 ]
-2 -7 0 ¢
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(c)

b)
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Module -2

What is meant by algebraic multiplicity of an eigenvalue?

Let A = PDP! and compute AX given,

- Juan= 2

LetA= [ 0(?:755 _1016] . Find the eigen values of A and find a basis for each

eigen space.
Module -3

What is the least-squares problem in linear algebra?

3 1T8°
Given vectors v = [ 0 ] and v2 = ] 5 ] and W = Span( vi,v2) . Use the
=1 —6

Gram—Schmidt process to find an orthogonal basis for W.
Compute the distance between the vectors u=(7,1)and v=(3, 2 ).

Check if they are orthogonal.

Find the least square solution of the inconsistent system Ax =b for

4 2 2
-A=[O z]andb={0‘.
1 _1 111

Module -4
0 8 3 ]
Determine whether matrix A=1{8 0 —2|is symmetric?
3 -2 0

Compute the quadratic form of matrix B = [g g ifx = [Z]

What is Singular Value Decomposition (SVD})?

For x in R® , if Q(x) = 5x:?4+3x2242x32-x1x2+8x2X3, Obtain the
quadratic form as x' Ax and compute Q(x) for (-3,1,1)

What is principal component analysis (PCA)?
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