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1. Let
1 z =z
A=z 1 z
Tz z 1
where £ € R. Determine the rank of A according to the value of z. (15 points)
2. Find
(1) Himnosoo g (£)" x 45 (8 points)
(ii) limp—eo 2—:; : (5 points)
(ii) limp_oo n/™. (7 points)
3. Let
A= 3 2 .
1 4
Find
(i) all eigenvalues of A; (5 points)
(i) all eigenvectors of A; : (5 points)
(iii) a diagonal matrix D and an invertible matrix C such that A = CDC-1.
(5 points)
4. Compute the following derivative and integral
. 3 - .
(i) j‘; 5 Visintds; : (5 points)
(ii) [€®coszda. (10 points)
5. Let
1123
A=110 21
0 102
Find a basis for
(i) the row space of A; (5 points)
(ii) the column space of A; : (5 points)
(iii) the null space of A. (10 points)

6. Employ the technique of Lagrange multipliers to find the maximum and minimum
of f(z,y) = zy — x subject to the constraint =2 + 32 = 1. (20 points)
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