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This exam has 6 questions, for a total of 100 points.

i 1
1. Let fi(z) = — — = and fo(z) = (1 - l)‘“,:1: € R. Find

sinz %
(a) (5 points) lim, g fi(z).
(b) (5 points) lim, e fo(z).

2. Prove that

2

(a) (10 points) e* > 14+ 2z + % for = >0,
2

(b) (10 points) e* < 1+ z + % for z < 0.

3. (a) (10 points) Find
10
/ o,
0o vV1—2a°

(b) (10 points) Let g(z) = e_%,a: € R. Approximate the value of

/_21 9(z) dz.

(Hint: if Z is a standard normal random variable, Pr(|Z| < 1) ~ .68 and Pr{|Z]| <
2) =2 95.)

4. Let A, B, and C be n x n real matrices, n > 1. Determine whether each of the following
statements is true or false. If a statement is true, prove it. If a statement is false, give
a counterexample.

(a) (5 points) If AC = BC, then A = B.
(b) (5 points) If A and B are invertible, then AB is invertible.

(c) (5 points) If Ais invertible, then the system of linear equation AX = b has a unique
solution.

5. (20 points) Find two variables « and v and two values A; and A, such that
522 — 2zy + 53° = 4
can be rewritten as
Au? 4+ Mv? =4,
where u = az + by and v = cz + dy with a,b,c,d € R.

6. Let a be an n X 1 nonzero vector, where n > 1 and a’ be the transpose of a. Denote
A = aaT. Find

(a) (10 points) the eigenvalues of A,
(b) (5 points) the determinant of A.




