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Note: (a) ALL questions are compulsory.

(b) The candidate is allowed to make suitable numeric assumptions wherever required.

Marks

Q.No | Question
QL | Which of the following is a subspace of R*? Justify your answer A1 CO-1 4
(a) Wy ={(z1,%2,1) | 21,72 € R}
(b) W, = {(331,221 + 333,.’173) | T1,%3 € IR}
Q2 | Let T : R* — R* be linear transformation: ; CO-1 4
1 i 2 \ Ty, (43
o[(2)] = (3) =[(B)F=(8)
3
(a) Compute T [( 6 )]
(b) Find a non-zero vector v such that T(v) = 0.
Q3 | Consider the vectors fIfQiII‘I. i{d: "3 CO-1 4
1 % % 4 2
U = (2'), Vg = (5), Uz = (1
3 6 0
(a) Deter_mine__ if the set {vy,vo,vs} is linearly independent.
(b)y Find a linearly dependence relation among vy, vy, 3. | el
Q4 'I_‘hé linear transformation T : R® — IR® is represented by matrix: | CO-1 5
' S
A = lowd o dig el
2 =4 58 —4
(a) Find the kernel of the linear transformation T
(b) Write down the basis for the nullspace of A.
(c) Give the values of rank(T) and rank(A).
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Q5

Determine the column space of the following 3 x 4 matrix:

1 =10 =24 -42
B = 1 -8 -18 -32
=t e 6 b s o

CO-1

Q6

Let W be a subspace of R® and W+ denote its orthogonal comple-
ment. Suppose that W is a subspace of R® such that if x € Wy,
then xTu = 0 for all u e W:

(a) dim(W{) < dim(W+)
(b) dim(W7) < dim(W)
(c) dim(W3) > dim(W+)
(d) dim(Wi) > dim(W)

Which of the above statement is true? Justify your answer.

CO-2

Q7

In a manufacturing process, a robotic arm is designed to place ob-
jects onto a conveyor belt. The arm moves in 3D space, and the
conveyor belt lies on the zy-plane that is represented by the sub-
space W spanned by the vectors (1,0, 0)" and (0, 1,0)". The current
position of the robotic arm is given by the vector v = (3,4, 5)".

(a) Find the orthogonal projection of the robotic arm’s position
vector v onto zy-plane.

(b) What does Projw(v) repre’s'errlt?..

CO-2
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