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Question | Points | Score
1 10
2 14
3 16
4 16
5 14
6 16
7 14
Total 100




Q1. Let A be an n x n matrix such that ATA = I. What is the rank of A? (Justify your
answer)



Q2. Verify that the following is a linear operator on R? and find a basis for its kernel:

x 3r—y+z
Lyl = Y+ 2z
z 3y + 62



Q3. Let T : R? — R? be a linear operator and suppose that

1 1
T 1 | —2]
and
o o
T 3 o | 5

Find the standard matrix representation of 7.



Q4. Let V =[1,z,2?] and U = [1,1+ 2,1 + x + 2°] be two ordered bases for P;.
(i) Find the transition matrix from V to U.

(ii) Use the matrix obtained in (i) above to find the coordinates of P(z) = 2+ bz — x°.



Q5. If A and B are similar n x n matrices, show that (A2 —2A+ 1) and (B? — 2B+ 1) are
similar.



Q6. Let

122 314
A=12 4 5 5 4 9
36 78 5 9

(i) Find a basis for the column space of A.
(i) Find a basis for the Null space of A.

(ii) What is the rank of A 7



Q7. Let x = (2,—5,4)T and y = (1,2, —1)T. Find the vector projection p of x onto y and
verify that p and x — p are orthogonal.



