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1. (5%) Is the following statement correct? Prove or disprove it (by giving a counter example): If

the limits of the functions fand g exist as x approaches a, then lim S = {im S (%)
X3 23'(1.} x-ya g (K)

(5%) Please find the root of x—~cosx =0, 0 <x<7/2 with an accuracy of three decimal

places using Newton’s method.

3. Suppose A is a 2X2 matrix and A=
(a) (5%) If A 1-1, find the trace and determinant of A.
(b) (5%) If, in addition to (a), the first row of Ais [3 -1], find the second row of A,

4. (5%) If W is the space spanned by the two vectors ¢, =(1,0,1) and ¢, =(0,1,1), please find a

matrix 4 such that 4y is the orthogonal projection of any vector ye R’ into W. That is, we have
(y—Ay) L Ay.

5. (5%) Please solve the following set of differential equations:
du dv . o
; = 3u —2v, i; = Su — 4y with the initial value »=13 and v=22 for r=0.
at at

6. (5%)If v,,v,,v, arethree lincarly independent vectors in ", and we have

w, =3v,,w, =2v, —v,,w, =V, +v,, please check if w,,w,,w, are also linearly independent.
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(5%) Given A=| Jgﬁnd A* forall k=2
\0
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8. Please calculate the following limit.

(a) (5%) izm

r 7
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g In(x + V1452 y Ind+ ""AJ

(b) (5%) lim x [ £ L

x—=0 F =
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find the value it

9. Please determine if each of the following series is convergent. If so, pl

converges to,
SO
@ (5%) Z
iEf

= cos(2nm/3)
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12. (8%) Let F(x)= 2 »"* (=) and n is a positive integer. Please find f} xF '(x)dx
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13. (16%) Mark each of the following statements true (T) or false(F).

(a)If f(x)= X sin(1/x) forx = 0 and f(0) =0, then ' isa continuous function at x=0,

(b) If f'(x) <1, foralla £ x <b, then there exists ¢ and « such that
fldy-fe)sd-cfora<e<d<h,

(c) If f isadifferentiable function, then f' is a continuous function

) . sinax ‘, ‘ : L
(d) The sequence of functions f, (x) = ———, n=1,2,..., are uniformly convergent in R, which is
n
the 1-dimension real space.

COsSX

{e) The imit lim (tanx) does not exit

x—»7/2
. . . N . ) . . .
() If vis an eigenvector of an invertible matrix A, then cv is an eigenvector of A for all nonzero

scalars ¢,

(g) If ,:«f, and % are continuous at (xg,y, ), then fis differentiable at (x;, vy).
o Py s Yo )5 Yo

matrices is a subspace of M,,. (The main point is, nonsingular matrices do not form a vector

space. Nonsingular+nonsingular can be singular)




