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PART - A (10 x 2 =20 Marks) varks K= co
Answer ALL Questions Level
— 2 KI col
L. Can Vector B] be written as the linear combination of vectors [ 13] K
0
()
and[_z] ?
2. 1 1 0-2 2 KI col
Find the rank of (2 0 2 2 )
$ 18 2 KI CO2
3 Find transpose and trace of (_54 _21)
4. Define Basis and Dimension. 2 K1 coz
5. If T: R* > R*by T(ay,a,) = (2a; + a,, a,) then verify T is Linear or not. 2 kI CO3
6. LetV(F) and W(F) be vector spaces and T:V - W be a linear 2 K2 CO3
transformation. Then prove that N(T) is a subspace of V.
7. Define Orthonormal set. 2 K1 Cco4
8. Show that [|lx + y||? +llx — ylI>= [Ix[I>+||yl|* for x, y €EV. 2 k2 cod
2 KI CoO
9 Find the largest eigenvector of A = (;L _05) : ?
10. State any two applications of PCA in data science. 2 K1 CO5
PART - B (5 x16 = 80 Marks)
Answer ALL Questions
11. a) 1) -1 3 6 K3 COI
Determine the value of a and b if the matrix 4 =] 1 2 4lis
b
of rank 2.
ii) Solve the System of equations by Gaussian Elimination Method 10 K3 COI
2x —2y+3z=2;
X+2y—z=3;
3x—y+2z=1
OR
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b)

b)

14. a)

b)

15. a)

b)

Solve the system of equations
x1+x2 +X3 = 1, 3x1+x2 _3x3 = 5, x1—2x2 _5x3 =10
by LU decomposition method.

Prove that 2x3 —2x2+12x—6 is a linear combination of
x3 — 2x%? — 5x — 3 and 3x3 — 5x? — 4x — 9.
Verify the set {x3 + 2x2,—x? + 3x + 1,x3 — x? + 2x — 1} in P3(R)
is linearly independent or linearly dependent.

OR
Let V beavector space and f = {uy, Uy, .... u, } be a subset of V. Then
prove that [ is a basis for V if and only if each v € V can be uniquely
expressed as a linear combination of vectors of 5.
Prove that a subset W of a vector space V is a subspace of V if and
onlyifau + fv € W forallu,vy € W and o, € F.

Let V and W be vector spaces and let T:V — W be linear. If V is
finite-dimensional then prove that Nullity(T) + Rank (T) = dim(V).

Prove that there exists a linear transformation T:R? — R? such that
T(1,1)=(1,0,2) and T (2,3) = (1, -1,4). What is T (8,11).

OR
For the following matrix A € M, «,(R), test A for diagonalizability
and if A is diagonalizable, find an invertible matrix Q and a diagonal
matrix D such thatQ~*4Q = D.

7 =4 0
A=(8 -5 0
6 —6 3

Find QR Decomposition (Gram Schmidt Method) for the following
Matrix.

3 2 4

(2 0 2)
4 2 3
OR
4 2 2

Let A = (2 4 2) Find the orthogonal matrix P and the diagonal

2 2 4
matrix D such that PLAP = D.

Find Singular Value Decomposition for A = G 1 :1)
OR
Suppose Ay has these two measurements of 5 sample.
[5 4 3 2 1 .
Ag=| ~ 110 1 — 1]. Compute the centred matrix A, sample

covariance S, eigen values A; A,. what is the line through the origin is
closest to the 5 sample in the column of A.
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