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Multiple Choice: There is only gne correct answer to each of the problems
below.

1. (5 %) The distance between the parallel planes 2x+y+2z=1 and
2x+y+2z=4 is

3 3
A) 3 = 2 '
(A (B) 3 © NG (D) 1 (E) none of the above

N
a ab ac
2. (5 %) The matrix |ab b»* be |, where ab,ceR - {O} , has
ac bc o

(A) three real, non-zero eigenvalues  (B) complex eigenvalues (C) two
non-zero eigenvalues (D) one non-zero eigenvalue (E) none of the above.

3. (54%)If 4 and B are symmetric, which of the following is not necessarily
symmetric?
(A) A+B (B) 4+2B (C) B4 (D) 4> (E) none of the above.

4. (54 If A =4, then the only possible eigenvalues of 4 are
(A) £1 B) # (C) 0,1 (D) 0,1 (E)none of the above.

13
5. (5 %) Which of the following matrices is similarto 4= {2 2} ?

4 2 4 Q 4 0 11
A) {2 J ® [O 1} © [0 _J ® [O 4} (E) none of the

above.

11
6. (5 %) The only value of k for which 4= {O k} is not diagonalizable is

(A) k=1 (B) k=-1 (C) k=0 (D) k=2 (E)none of the above.
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10.

1.

12.

-3 1 -1
(54%)Let A4=|~7 5 ~1|.Then the eigenvalues of A are
-6 6 -2
1 11 111 1 1 1 111
A e T, B s s T C ST T Ty, TT f
W 177 ® 3y O3 O —pypy ®rowee
the above.

(5 ) Let S:R* > M,,, T:R*=>R* and U:M,, —>R? be linear

transformations. Which of the following compositions is not defined?
(A) SeTolU (B) ToUoS (C) SeToT (D) SeSoU (E)noneofthe
above.

p(0)
20
consisting of the zero polynomial and all polynomials of degree less than or
equalto 2.Then nullity(T)=

(A x(x-) B) x ()1 (D) 0 (E)none of the above.

(59)Let T:B,—R’ bedefinedby T(p(x)) -—{ }, where P, is aset

(5 %) Consider the space P, with inner product

<p,q>=p<0>q<0>+p(§)q(§j+p<l)q@).

A vector orthogonal to p=4x" -1 is
(A) x¥*~-x (B) x¥*~1 (C) 4x’-4x+1 (D) 2x+3 (E)noneofthe
above.

(10 4-) Consider a random X with a probability density function as

1 -(x-3)?
L&) =—e 2
* V21

Let Y=2X-6. Please find the (mean, variance) of random variable Y.
(A (04 BG4 (C)(3E,8 D)(6,8) (E)none of the above.

(10 %) 10 guests join a party in a rainy night. Each of them brings an umbrella.
At the end of the party, each guest randomly picks an umbrella. Let X be the
number of guests that get their own umbrellas back.

(A)E[X]=12 (B)EXI=1 (O EX]=2 (D)E[X]=5 (E)none of the above.
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13. (10 %) Let X be the number of earthquakes in Taipei and X follows a

distribution

-2
e

f (x) = 2¥—

«() x! for x=0.

Whenever an earthquake occurs, the probability that a tsunami also occurs is 0.5.
What is the distribution of Y, the number of tsunamis in Taipei?

e“l e"‘z e~0.s
fo(y) = Zy”};!— ® fr(y) = ey © fy(y) = 0.5Y

(A) y!

-1

e
&) = 0.5 —
D) * 2yl (E) none of the above.

14. (10 %) Based on a sample of 1220 potential voters, the percentage of peoples
supporting Candidate Tsai is 58% with an accuracy of plus or minus 4 percentage
points. What is the confidence probability of this poll?

(A)0.72 (B)0.77(C) 0.82 (D) 0.87 (E) none of the above.

15. (10 %) A prisoner is kept in Room A. Room A is directly connected to Room B
and Room C, respectively, while both of these two rooms (B and C) are
directly connected to Room D, where the police stays. Note that Rooms A and D
are not directly connected. Assume that a friend of the prisoner has opened up an
escape tunnel from Room C. The prisoner decides to escape at night. Since there
is no light, the prisoner would go to either room with a probability of 1/2 when
he decides to enter the next room. If the prisoner goes to Room D, he will be
executed. If he reaches Room C, he will be free. What is the probability that he
can escape successfully?

(A) 1/2 (B) 2/3 (C) 3/4 (D) 4/5 (E) none of the above.




