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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 one correct answer, and write
its symbol (A-E) in the second box.

BB S K OHIRIEED 30 D S 5505 24 2 BATIHRE L T LS. UTORMEIZN LT, 2
OB LT LA IO F =y 7 (V) 2 ANz BT, ELWEZZ#ED, OG5 (A-E) 21k
DREDOHIZEFE NTLZI 0.

Q1. Tick to answer this question. Z DEZHE T 255 F v 7 21T 5.

Let x be the smallest integer for which log,(100x) is greater than 10. What is the sum of the digits of =7
log,(100z) 2310 KD KREWE D BER/INDBEZ 2 £ §5. » DEH DT DR Z KD K.
(A)1 (B)2 (C)3 (D)4 (E) None of these

Q2. Tick to answer this question. Z DMEZRET HHEF v 7 21T 5.

3
Find the value of the determinant of a square matrix lo 4] .

3
0
(A)O B)1 (C)7 (D)12 (E) None of these

EF1751 l ﬂ DIFFIR DI A LR & A

Q3. Tick to answer this question. Z DRTEZME T 2HEF =v 7 21T 5.

What is the number of positive integers at most 26 such that their binary representations contain exactly

two ones?

WHUTDIFEEEDS> L, 2ERTDIZBEVWTHEIE 22D “1” 25LELDIFVW2H 5

(A)10 (B)12 (C)15 (D)20 (E) None of these
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Q4. Tick to answer this question. Z DRIEZRET 255 F v 7 21T 5.

Let A and B be sets. The set A—B is defined by {z € A | ¢ B}, and A® B is defined by (A—B)U(B—A).

Choose one that is not correct.

AL BWHEEDOLE, BB A-B%2 {rc A|lo ¢ B} TEHT . 72, £FAA9B%2 (A-B)U(B-A)
TREHETS. ELLBRWVHDEERYE L.

A)An(BaC)=(ANnB)& (ANC)
B)AUB®C)=(AUB)® (AUC)

D)A®B=0) «— A=10B

E

(A)
(B)
(C)AeB=(AUB)—-(ANB)
(D)
(E) None of these

Q5. Tick to answer this question. Z DRIEZRE T 255 F v 7 21T 5.

Let o = 2!982256 4 (2log2 1024) /9 \What is the sum of the digits of x?
x = 21082256 4 (2loe;1024) /9 ¥ F° 2 5 DEM DT DRI Z KD K.

A) less than 3

B) more than or equal to 3 and less than 6

(A)
(B)
(C) more than or equal to 6 and less than 9
(D) more than or equal to 9

(E)

E) None of these
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Q6. Tick to answer this question. Z DRIEZRET 255 F v 7 21T 5.

Let x1,x3,...,x5 be variables that take values 0 or 1. How many possible assignments of values
(x1,a,...,x5) satisfy the inequality a1 + 25 + 3z3 + 4oy + 55 < 57

T1,%2,...,25 %, TNETN0EZIT1 %2885, RER ) 4+ 200 + 303 + 4wy + 55 < 5 Z 72
T (11,72,...,75) NOMEDE D M TiX, 2ITHIED 5 0.

(A)7 (B)8 (C)9 (D) 10 (E) None of these

Q7. Tick to answer this question. Z DRIEZHET 2GEF v 7 21T 5. D

There are five cards, each with a different number from 1 to 5 on it. Two cards are drawn at random

without replacement. Find the probability that the sum of the two numbers is even.

L2565 ETOENENTHD5MDI— D5, TUXALIZ2MERS, EAZBONPMELTH B R
=R K.

(A) 3/10 (B) 4/10 (C)5/10 (D) 6/10 (E) None of these

Q8. Tick to answer this question. Z DRIEZHE T 2GEF v 7 21T 5.

2 -1
Find the value of the trace of a square matrix [ 5 3 ] .

i /4741 [22 ‘31 Db L — 2D BT 5 EA,

(A)5 (B)6 (C)—-3 (D)—-2 (E) None of these
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Q9. Tick to answer this question. Z DfIEZME T 2HE5F =v 7 21T 5

Choose the negation of the following proposition. We write V, A, = and — for disjunction, conjunction,

negation and implication, respectively.
ROGTEDEEZERE L. 72720, i, M, 6%, SE0LOIZET V, A, -, - 2T
W5,
Ve.oVz.(|lx —a| <0 — |f(x) — f(a)|] <€)
A) FeVoTx. (|l —a| <A |f(z) — fla)| > €)
B

(
FeVox.(Jx —al > 6 = |f(x) — f(a)| > ¢)
(

(A)
(B)
(C) 3e¥o.3w.(|z —al = G A|f(z) — fa)| > ¢)
(D) 3e.¥o.3z.(lz —a| <8 V|f(z) - f(a)] =€)
(E)

E) None of these

Q10. Tick to answer this question. Z D% RE T H5EGF =y 7 & T

Let X and Y be independent random variables that take positive values. Let E(X) be the expected value

of X. Choose a correct one.

X, Y IXIEDME%E & W HERERE T5. BE(X) % X OMifiie 35L&, MFCTIELLWHDEER L.
(X?) = B(X)?

(log(X)) = log(E(X))

(X)) = E(e¥)B(e")

(

X/Y) = E(X)/E(Y)
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Q11. Tick to answer this question. Z D% RETHGEF =v 7 21 5.

What is the value of —256-2"7
—25672" DEIZIRD £ Nh.
A) less than —1

B) more than or equal to —1 and less than 0

D) more than or equal to 1

E

(A)
(B)
(C) more than or equal to 0 and less than 1
(D)
(E) None of these

Q12. Tick to answer this question. Z DfJEZ LT 25E5F =y 7 211 5.

Choose the real square matrix that is always symmetric for any real square matrix A, where A7 is the

transpose of A.
EREDEEFITH AR UT, FIZEARITHNC R DD DEER, 72720, AT 13 A OIRETH %2 KT .
(A) A— AT (B) A—-ATA (C) AAT —ATA (D) AAT — AT (E) None of these

Q13. Tick to answer this question. Z D% RET 2L EF v 7 211 5.

What is the value of the infinite sum >~ % -(
R D02 2 - (3)F &2 3keb &
(A)1 (B)3 (C)2 (D)2 (E) None of these

T
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Q14. Tick to answer this question. Z D% RET2GEF =v 7 21 5.

There are mutually independent random variables X, ..., X5 with mean 0 and variance 1. What is the
expected value of X2 + .-+ X2 ?

SEY0, 801 OMBEIZHNIRHERER X1, ..., Xs DD D, X7+ -+ X2 OHIRHEIX N < D

(A)O (B)4 (C)5 (D)8 (E) None of these

Q15. Tick to answer this question. Z DRIE%Z LT 256 F v 7 2F1F 5.

Choose the one that is not equivalent to the logical expression (A — B) A (B — A). We write V, A, -

and — for disjunction, conjunction, negation and implication, respectively.

M (A - B)A (B — A) LAMETIFZR WS O ZERE L. 2720, @A, M, 6F, a0k
IZRLH V, A, o, = 2 ENTENHNS.

A) (FAVB)A(AV-B)
B) (AANB)V (mAA-B)

D) (AAB) — (=AV -B)

E) None of these

(A)
(B)
(C) (AVB) - (AAB)
(D)
(E)




