Mathematical Science

B HE B

No. =&

You must select and answer exactly 24 questions out of the 30 questions in Mathematical Science and
Information Science. For each question you select, tick the first box, choose the correct answer, and write
its symbol (A-E) in the second box.

IS L OEHRIEHED 30 D 5 B h 24 & EA THE L T Z3W. UTOLERMEICH LT, &
OB EFET 2B IIROBICTF = 7 (V) Z AN BT, ELWEZ ZRY, ZOis (A-E) 2K
DOFEDOHFNZENTL 72X,

Q1. Tick to answer this question. Z DML fET LGET =y 7 2155

Let F(z|m,v) be the cumulative distribution function of the normal distribution with mean m and
variance v. One of the following holds for any real number m and any real number v such that v > 0.
Which of the following is correct?

F(xz|m,v) 28 m, 55 v OIEBARORBESMEEE 5. ROBRED S H, EEOELE m BIW
EEOFES v > 01Tk LTHALT 56 D&,

(A) limy oo F(x | m,v) =0
(B) limy—s oo Fi(z | m,v) =1
(C) limg—— oo F(z | m,v) = %
(D) limy—— oo F(x | m,v) = 00
(E) None of these

Q2. Tick to answer this question. Z DA ET LT =y 7 21155

Let d be the greatest common divisor of 168 and 192. What is the sum of the digits of d?
168 & 192 DR KAFEZ d L35, d DHEMOKTOMERD L.
(A) 3 (B) 6 (C)9 (D) 12 (E) None of these
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Q3. Tick to answer this question. Z DMEEFETLHGET =v 7 21T 5.

Find the value of x3 in the following equation.

RO SFEXNZ W= x5 DIEZRD L.

3 -1 -1 T -1
-1 2 -1 Ty | =
-1 -1 3 T3 0

(A) 1/2(B) 2/3 (C) 1/8 (D) —(1/8) (E) None of these

Q4. Tick to answer this question. Z ORIEZfFETIEHEF =v 7 ZHT 5.

Choose a three-dimensional vector x with the Euclidean norm one.
22— Uy RJJVEANTD I IRITTNT ML x B —Di&~,
A) x=1[0,0,0"

B)x=[1,1,1]"

D) x =[0,0,—1]"

E) None of these

(A)
(B)
(C) x = [+1,0,-1]"
(D)
(E)

Q5. Tick to answer this question. Z DMBEZ AT LHGETF =y 7 21T 5.

We repeat tossing up a coin until we get a head. What is the probability that we toss up more than three

times, assuming the probabilities for heads and tails are even?

A VERDPHDETCKE L TRITS. REBEOHDIMEENELWE Lz L X, 4B EERT DRIV
DI,

(A) 1/22 (B) 1/23 (C) 1/2* (D) 1/2° (E) None of these
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Q6. Tick to answer this question. Z DMEEFETLHGET =v 7 21T 5.

Let a,, = n(n + 1) for an integer n > 1. Choose the value of >, 149 @n-
B > LICHLT, ap=nn+1) &FD. 30,0100 an PIEZE
(A) %(100.101)

(B) %(10(). 101 - 102)

(C) 3(100- 101 - 102 - 103)

1
(D) £(100-101-102- 103 - 104)

(E) None of these

Q7. Tick to answer this question. Z DREZMRETHHAET = 7 T 5.

Suppose that R is the set of all real numbers. Which of the following is correct?
RIZFHEARDEATHDL LT DH. ROIBIELWNH D EE,
A)Vr e R.Jy € R. (sinz = cosy)

(A) (si

(B) 3z e R.Vy € R. (sinz = siny)
(C) Vz e R.Vy € R. (sinz = cosy)
(D) Vo € R.Vy € R. (sinz = siny)
(E)

E) None of these

Q8. Tick to answer this question. Z DREZMRETHHAETF = 7 T 5.

Let x :=[1,2]" and y := [~1,1]". Choose the value of the inner product between these two vectors.

x:=[1,2]", y:=[-1,1]" £F%. Z02EHDI M ONEDEEE.

(A) =2 (B) =1 (C) 0 (D) 1 (E) None of these |:|
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Q9. Tick to answer this question. Z DMBEEFETLHGET =v 7 21T 5.

Let X1, Xs, X3, X4 denote mutually statistically independent random variables which distribute a normal
distribution N (4,22%) with mean 4 and variance 22. What is the distribution of X; + X + X3+ X4 ?
MR X1, Xo, X3, Xa 23, B4, 5 22 OEHRSA N(4,2%) ICZNEAMFHHITMNLICHE S & &,
X1+ Xo + Xg + Xy (ZED XD R ARTHED 1?2

(A) N(4,2?) (B) N(4,4%) (C) N(42,2?) (D) N(42,4?) (E) None of these

Q10. Tick to answer this question. = OREEZFETHHET =v 7 21T 5.

What is the remainder of 20202920 divided by 77?

20202920 % 7 TE| 5 =L DT DM,

(A)0 (B) 2 (C) 4 (D) 6 (E) None of these

Q11. Tick to answer this question. Z ORIEA AT HHEF =y 7 2T 5.

A box contains two blue balls and three gray balls. Two balls are chosen at random without replacement.

What is the expected value of the number of blue balls?

FHORIZHENWR—=N 2, 7L —DFR—=INIFEA>TND. 2HDOR—NVEFEITTT ¥ LIZED H
T BRIV OBOFHEZRD K.

(A) 0.6 (B) 0.7 (C) 0.8 (D) 0.9 (E) None of these

Q12. Tick to answer this question. Z OREZMFE T HHET =v 7 21T 5.

Let x be the total number of ones in binary representations of all numbers from 1 through 16. Which of

the following is correct?

122516 ETOHE2EHTRALZLICEEND 1 OEEOREEZ z L T5. WOOIBELWLOE

JESO
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Q13. Tick to answer this question. Z DREZRET HHET =v 7 ZFHT 5.

Find all eigenvalues of the following matrix A.

ROITHN A DEAEZ T ~TRD K.

2 1 1
A= 1 2 -1
1 -1 0

(A) -1,2,3 (B)1,-2,3 (C)1,2,-3 (D) 1,2,3 (E) None of these

Q14. Tick to answer this question. = DREE AT HHETF =y 7 21T 5.

Choose a negation form of Jz.(P(z) A Q(z)), where we write V, A, and — for disjunction, conjunction,

and negation respectively.

WEIE Ju.(P(2) A Q(2) ODEEZBIE L. 1L, #ER, #IEH, TEDOEDICEEV, A, - &2Zh
ZRAVS.

Z
o
=]
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o
=h
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=
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0
@

Q15. Tick to answer this question. Z OREZMFET HHET =v 7 2T 5.

What is the sum of all odd numbers from 50 to 1007

50 LA_E 100 L F D4 T ORI DOFINILEES).

(A) 1250 (B) 1875 (C) 2500 (D) 3125 (E) None of these




