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Please Show ALL of your works. '
1

(10%) Let n be a positive real number such that n > 1. Please show that
(14+x)"*>1+nx,Vx € (0, ).
(10%) Let f be the function defined as follow:
’ 2
[Fettat

fO) == —r=Vx*1

Find avalue of f(1) such that the function f(x) is continuousat x = 1.
{10%) Evaluate the followmg limits.

) - x?+1
@) Jm (55 ) lim= (ﬁ o i - )
(20%) Evaluate the following integrals.
/4 1
(a) -“0 (tan29+4-tan6+3)c0529d9 (b) ﬁ Vax—xZ
(c) fcot?xescxdx (d) ftan"*xdx

(10%) A soliid is generated by rotating about the x-axis the region under the curve y = f(x), where f
is a positive function and x = 0. The volume generated by the part of the curve from x =0 to x =¢
is c2 for all ¢ > 0. Find the function f.

We are given the LU decomposition of a matrix B as-

1 0 0 olf1 2 0 1 2 1

vy _|2 1 0 0offo 0 2 2 0 0
B_LU"2110000001'

3 2 4 1llo 0 0.0 0 0

(a) What is the rank of matrix B? Show your work. (3%)

(b) Find a basis for the null space of B. Show your work. {7%)

(c) Find a basis for the column space of B. Show your work. (5%)

Two n X n realmatrices A and B are called simultaneously diagonalizable if there an invertible

matrix D € R®™® such that D™*AD and D™*BD both are diagonal matrices. Let A and B betwo

n X n real matrices. Please show:

(a) If A and B are simultaneously diagonalizable, then BA = AB. (4%)

(b) If BA = AB andif 4 has n different eigenvalues, then A and B are simultaneously
diagonalizable. {6%) _ ' '

{15%) Let £ be areal symmetric n X n matrix. Show that the following three statements are

equivalent.

(a) All the eigenvalues of X are positive.

(b} For every nonzero x € R”, one has x7Zx > 0.

(c) There exists an invertible matrix D such that X'= DDT.




