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Question Booklet

Cautions 73 EF1H

1.

Do not open this question booklet before the exam begins.
REPIE OGN H D T, ZOMEM T2V TV £ A,

You have one question booklet and one answer sheet. Inform us if you find any missing
pages, misprints, or unclear printing.

TRE M- (XM, M AT, % T, BLT . FIRIAEEAOE T o - 7256
IZIEHR LTS 7ZE W,

Write your candidate number and name on the answer sheet.
2B & KA 2 RE RO FTE DMIZEEA L TS 7230,

Write your answers on the answer sheet.
AR E DA HMUZFEA L TS 2 &0,

There are 20 questions in total. For each question, select an answer and write its symbol
(A)-(E) in the box on your answer sheet.

M-I T20/H 0 £4, AFEICK LT, ZOMEOE 2 2 —2EN, ZDi
7 (A)~ (E) & R OO I EN TS 2 E 0,

Do not take your answer sheet.
FRA FRRRITR B IR - XV £ A

Take your question booklet with you after the examination.
FE I3 B IR > T EE 0,



Q1. For aset X, the power set of X is denoted by P(X). Select the number of elements
in P(P(P(X))) where X ={0,1,2}.

EHEXOREESEP(X) £EL, X ={0,1,2 2 LT, P(P(P(X))) DEZREZER
&Ko

(A) 232 (B) 2% (C)2' (D)2%% (E) None of these

Q2. Select a formula equivalent to A <> (=A A —B).
A+ (mAN-B) tlAfEZ R Z BN K,
(A)ANB (B)AA-B (C)=-AAB (D)—-AA-B (E) None of these

Q3. Select a formula that is unsatisfiable.
FeRA A RE 7 A B 2 RN K

(A) (A= B)V (B — A)
(B) (A— B) <> (B — A)
(C) (Av B) — (AN B)
(D) AN(AV B) +» -A
(E) None of these

Q4. How many integers x satisfy 4z =8 (mod 36) and 0 < z < 357
4z =8 (mod 36) 22 0 < x < 35 E 7z 3 RE 2 3 D 2 D>
(A)1 (B)2 (C)3 (D)4 (E) None of these

Q5. Select the probability that the difference between the highest and lowest numbers
rolled is exactly one when rolling three fair six-faced dice.

SODIENHEKY A anZiRo X, —BREILRHE B/ NERHOENSL X5 112

75 B HER 2R X,
W2 ®2 (©-2 (D-> (E) Noneofth
18 36 108 216 one of these



b
Q6. The average (z %) of two numbers a and b is 4, and their geometric mean

(= Vab) is 3.5. Select the absolute value of a — b.
20080 kbR (= 1
E. a— b DREHEZEERE X

(A)V15 (B)4 (C)3.5 (D)7 (E) None of these

) D4, a 'k bDBMMTY (= Vab) B35 TH2E

Q7. Find the slope of the tangent of the curve {(z,y) | 42 + 3xy — y® = 2} at (1,2).
HIAR {(2,y) | 42® + 32y —y® =2} D, K (1,2) TBIT 2 EHDOEZ 2KD X
1

(A) 5 (B)2 (C)9 (D) —18 (E) None of these

Q8. Select a point at which the function f(x,y) = 2° + 3zy® — 2y° — 62 attains its local

minimum.
BEEL f(2,y) = 2% + 3oy® — 2y° — 62 DIHWIMEE ¥ % 55538 &,
(A) (\/5, 0) (B) (—\/5, 0) (C)(1,1) (D) (=1,-1) (E) None of these

0

Q9. For a real number x, consider the 2 x 2 square matrix A = [
x

1
O] . Select one of

the values of x for which the matrix A does not have an inverse.
PR P — O 1 P > P — SN s
HDHEB I LT, 2x21IEH1THA = L 0] BT EE Z %, 175 A DSWITH %

Rlmnwe &, o DEZRD S B 6 —0ERE &
(A)z=-2 (B)z=-1 (C)z=0 (D)z=1 (E) None of these



Q10. For an n x n square matrix A, its image is defined as im(A) := {Ay|y € R"}.
2 -1

When n =2 and A = [ ] , select a vector x = [x1, 23] such that x € im(A).

n x nIEATH A WXL, 20BN im(A) = {Ay |y e R"} EEFEINDS, n=2,

A= _24 _21] YL E xeim(A) BBERY ML x = [21,20] BRDIBHEH—D
R X

A)x=[1-2" B)x=[1-1]" (©)x=[10" O)x=[11]"
(E) None of these

111 1
: 112 2 2
Q11. Select the value of the determinant of a square matrix 193 4
1 2 5 10
111 1
- 122 2 = .
IEATH L 9 3 DITHIK DEZ IR X
1 2 5 10

(A)o (B)1 (C)2 (D)4 (E) None of these

Q12. Let x be the largest integer for which 2?2 is less than 500. What is the sum of the
digits of x7?

27 23500 & DNEVWE S REROEME 2 £ T %, » DBHORTFOMERD Ko
A) less than 10
B) more than or equal to 10 and less than 30

(A)
(B)
(C) more than or equal to 30 and less than 50
(D) more than or equal to 50

(E)

E) None of these



Q13. Which of the following is correct about the value of —256~ 10822567
—2567 1082256 DIEIZDWT, IEL LD DIFRD 5 5 ¥,

A) less than —2

B) more than or equal to —2 and less than —1

(
(B)
(C) more than or equal to —1 and less than —2732
(D) more than or equal to —2732

(E)

E) None of these

Q14. Let x = 20822048 _ 90082256 \Which of the following is correct about the sum of the
digits of x?

x = 2082008 _ 9loga 26 ¥ % 1 DM DT DN OVT, ELVHDIFRDS B Y
ZWIE

A) less than 5

B) more than or equal to 5 and less than 10

D) more than or equal to 20

E

(A)
(B)
(C) more than or equal to 10 and less than 20
(D)
(E) None of these

Q15. When an integer a is expressed in base n digits, it is written as (a),. For example,
(34)19 represents the number 34 expressed in decimal. Select a correct description.

R 0 H n B TERENTVS L% (0), bEL LT 5, FIZIE (34) & 10 T
BRI XU R ERT, 2O =, ELWVERZ T OERE D 53 RE X,

(A) (21)10 = (121)5 (B) (21)s = (121)5 (C) (25)10 = (221)3 (D) (25)s = (221)3
(E) None of these



Q16. The following operations (1), (2), and (3) are performed on an empty stack.
(1) Push 1 on the stack every 7 seconds (first time after 7 seconds).
(2) Push 2 on the stack every 9 seconds (first time after 9 seconds).
(3) Pop on the stack every 11 seconds (first time after 11 seconds).

How many seconds will it take for the sum of the numbers in the stack to exceed 10 for
the first time?

ZEDAR w71 LT, LURD (1)~(3) DREEITS DD T 5,

(1) 7HZric1 % push §2 (WENXT7HH%)

(2) 9B Z iz 2% push §5 (WX 9 M)

(3) 11T iZpop T2 FIENE 11 M%)

IO E, ARy 7 OFMEOMDHIDHT 10 £ Hh KE 722D % ?

(A)36 (B)42 (C)45 (D)49 (E) None of these

Q17. Given an information source of the four symbols with the occurrence probabilities
{0.25,0.5,0.125,0.125}, select a Huffman code for the source.

4 DDFE DAFRRER DY {0.25,0.5,0.125,0.125} TH % & 5 RIEHREN G ohiz &, Z
DI F 2 N7 < VRS EEIRE X,

(A) {10,0,110,111}  (B) {10,1,110,111}  (C) {0,01,001,000} (D) {00,01,10,11}
(E) None of these

Q18. For the discrete random variable X, where the probability that X = £ is given as

12
follows, find the expected value of <

N . N 12 . .
BERUERZ X 12B VT, X =k LR BHRMNUTTEZI N3 L X, ~ DHIFFE% R
» Ko
ilﬁﬁk:Lz&4
P(X =k)= 10

0 otherwise

(A)6.6 (B)7.7 (C)88 (D)9.9 (E) None of these



Q19. When the probability density function f(z) of a continuous random variable X is
defined by the following equation, find the variance of X.

EAETER AT X OMEREERR f(2) PR TERSIN TS L & X OITHIZRD X,

f(x)_{0.5 if —1<z<1

0 otherwise

2
(D) 3 (E) None of these

Q20. For real numbers x; and x5 such that |z1| + |z2] < 1, find the minimum value of
—Z1 + Za.

%ﬁ T1,T9 iﬁ |l’1| + |l’2| S 1 %ﬁf:j—t ‘é&‘ —Z1 + T2 @EE'?/J\1E%;R&> J:o
(A) -1 (B) —v2 (C) -2 (D)0 (E) None of these



