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| State which of the following statements are true and which are false. (20 pis)

(a) It f"(x) exists then f* is continuous atx. [ /7 is the derivative of f)
(b)If f is continuous and has a maximum atx = x, then  f'{x,j =1
ey If fix}= g'(x), ¥x, then fix) = glx).

() If f Fx)dc=0 then i =0.
(e}If ma=inbk then a = b (Inmeans natural logarithm)

([} If lime =0, then iﬂn CONVErges.

=k n=|
(@) If { &} is @ monotone decreasing sequence of positive numbers, then the sequence

CONVErges.

m _ - 7 I = o
(h) If % a, isa series of positive terms and —— < 1 for all n, then ¥ a_ converges

=l if npzl
[}

(i) If iu" and ib,, both diverge, then i{a” +b. ) may converge or diverge.
nul

=l L]

r
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(3IF him f{x}=0and limg{x}=0, then lim%x—;I = ]iml\i] fx}= 0.
i —bd Tk il I =kid Ig x T =il

Please show all work ! (F 3| S48 71 ba i N i £2)

2. Evaluate the following derivatives or limits, (& pts)
(a) 0 Inl cos x|

(k) D o(sinx)', furd<x< x

im {sinx)"
0

(e} 1

(d) lim (sinh x)”

4"

1. Evaluate the following Integrals. (8 pts)

{a) Jez’ cos dx dy

(b) .[:] ~,.|'r1 — ' dlu

P =

< +2x7 43

(d) I: e gy
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4.(a)  Provethat lim(l +i' "= (5 pts)
3 n
) Evaluate lim[l——J (2 pts)
n—sa H
. 5"
(c)  Evaluate hm[l-ﬁ- ] (2 pts)
A=k i
5. Prove Wallis's formula for n>1 . (3 pts)
miE el
L sin"xdy = -L cos” x dx
246 (n=1) s
I35 m if n iy odd
ljj e --I:n;i] % if nis even

6. True or False, please give a reason or count

erexample (13 pis)

(a}  1fannx nmatrix A has n distinct eigenvalues if and only if A is diagonalizable.

(hy If 4 s an eigenvalue of matnx A an
also an eigenvalue of AB.

(c) If Aisinvertible and A~ is symmetr
(d) 1A and B are n x n positive definite

7. Let
E n, o, H, n, |
mon O 0 O
A=ln, 0 n, 0
m, 0 0 n 0O
n, 00 0 n |

n= mtn,t+tntn,.

(a)  Find the determinant of A.

{b)  Find the rank of A_

{c) Find the dimension of the nullspace o
{d) Is A diagonalizable ?

(e} Is A aprojection matrix ?

d M s an eipenvalues of matnx B then Af 15

1¢ then A 1s symmetric matriy oo,

matrices then A+B is positive definite matrix.

where ny, ny, n,,and », are positive integers and

(4 pts)
(4 pts)
fa. (3 pts)
(2 pts})

(2 pts)
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8. Let ¥ be the space of all real polynomials with degrees not exceeding 3, and
|
fg= Iﬂff-’-’]lglixjr,.{r (f.gel).

Show that
. b
[]:f{x}gmir) 9 Efzixiltir_[ug!{x}ir- (5 pts)

9, Find the maximum and minimum values {or the quadratic form (10 pis)
fx, v, 21 =4x" +4pt+ 4zt dap + duz + dys,

subject to the constraint x'+ p¥+z'=1.

A
10. Let A, A,,.... A, are eigenvatues of matrix A, show that the determinant of A is ﬂ A

(5 pts).




