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a*sin(l/x), =<0

. Lel f(a) = Find

v, x>0
{a) (3 points) i, v f(2)

(L) (3 points) limgy_g- f(2)
{(¢) (4 points) Is / conlinuous? Give reasons to your answer.
(a) (5 points) State the Mean Value Theorem(MVT).
(L) (5 poiuls) Use the MVT to prove the inequality

[sing - sind| < |a~b] forall a and b.
(a) (5 points) State the Fundamental Theorem of Caleulus (IM'C).
(b) (5 points) Find

lim L e
AN A |

. {10 points) Find the radiug of convergence and iuterval of convergence of the series

5)0"\ (Z -+ 2)”
Y U N

=1

. (10 points) Find the absolute maximum and minimun vatues of

f(z,y) = dey? - 2%yt — 2y®

on the set D, the closed triangular region in the xy-plane with vertiees (0,0), (0,6) and

(6,0).

(10 points) Show that

o 4
/ e du = /.

—0C
(5 points) Let V be a vector space with basis {vy, va, vy}, Prove that {v,, v, + vy, v) +

vy + vy} is also a basis [or V.

. Letting 5 be the vector space of polynomials of degree at most 3 and the ordered basis

lor Py be B = (2%, 2% 2,1). Let T': Py — Py be defined by T'(p(z)) = Lp(w).
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{a) (5 points) [Find the malrix representation A of T'.

(b) (5 points) Use A to find T(42® — 522 -+ 102 — 13).

1 0 0
9. let A= [-8 4 -G).
8§ 1 9

(a) (10 points) Find the cliaracteristic polynomial, the real eigenvalues, and the corre-
sponding eigenvectors ol A,
(b) (5 points) Fiud an invertible matrix C' and a diagonal watrix D such that D =

C'AC.

10. {10 points) Find an orthonornal basis lor the null space ol the matrix

12 1 1
01 -1 2
256 1+ 4




