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Part I : Calculus

1. (10 %) Use ¢ — ¢ definition of limits to show that f(z) = z? + 1 is continuous at
=1

2 1
2. (8 %) Find the lim 2t +1
z=1 SN L

3. (12 %) Find the integrals
273 — 82% + 10z + 3
®) / (1+ m2)2 = (b)/

dx
2 —4x 45

4. (10 %) Let f(z,y) = {O_ﬂ%lg Egg%

(a) Show that f,.(0,0) = £,(0,0) = 0.
(b) Show that [ is not continuous at (0, 0).

5. (10 %) Find all relative extremes and saddle points of the function
flz,y) =a* —y* —2zy +86.
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Part II : Linear Algebra

6.

(12 points) Suppose that A is an invertible n X n matrix and B is similar to A.
Let AT denote the transpose of A. Mark each of the following True or False.
(a) The matrices A and B have the same eigenvalues.
(b) The matrices A and B have the same eigenvectors.
(c) The matrices A and AT have the same eigenvalues.
(d) The matrices A and AT have the same eigenvectors.
(e) The matrices A and A~ have the same eigenvalues.
(f) The matrices A and A~ have the same eigenvectors.

1 =1 =1
Let A=1{-1 1 -1}
-1 -1 1
(a) (6 points) Find the eigenvalues of A.
(b) (10 points) Give a 3 X 3 matrix B suchthat B = 4 and prove your answer.

1 0 -1 1
Let A=10 0 -1 1]. Let W be the nullspace of A and let W+ denote the
2 -1 2 0

orthogonal complement of W.
(a) (8 points) Find an orthonormal basis for W and W<, respectively.
(b) (6 points) Find the projection of [2,0,1,7] € R* on the subspace W+,
(c) (8 points) Let T be the reflection of R* through W.Find the standard matrix
of T.
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