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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.
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Q1. Tick to answer this question. Z DMEZRET2HET =v 72T 5.

What is the sum of digits in the ternary representation of 287
28 % 3HERTRIL L7z & 2 DOEMOBIHEDOHNIK S 2.
(A)4 (B) 5 (C) 6 (D) 7 (E) None of these

Q2. Tick to answer this question. Z DREZEE T 58T =v 7 2 5.

How many integers from 1 to 100 are multiples of 2, 3, or 47

1M E 100 ATOEBET, 2F7-133 - 340ETH2HDI3%-H23H

(A) 33 (B) 50 (C) 67 (D) 75 (E) None of these

Q3. Tick to answer this question. Z DEZRET2HET =v 72T 5.

Let z =logs 4. What is the value of 97
z=logz4 £T5. 9° DIEZEN.
(A) 8 (B) 12 (C) 16 (D) 36 (E) None of these
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Q4. Tick to answer this question. Z DREZFE T 258 =v 7 2 5.

What is the remainder of 1122334455 divided by 997
1122334455 % 99 THl - 2R D 23K &,
(A)44 (B)55 (C)66 (D) 77 (E) None of these

Q5. Tick to answer this question. Z DRIEZRET 258 F =v 7 21T 5. D

Let A = {n | n = 2k + 2 for some integer k} and B = {n | n = 4k + 2 for some integer k}. Choose the

incorrect statement. The difference A \ B is the set of all elements in A but not in B.

A={n|n=2k+2,k 3D28EK}, B={n|n=4k+2,k13DH28K} £55. RDIBIELIKVD
DEHEXR ZITEEDEA\BE, EFEADERTHH PO BOERTRVODDEETH D

(A)AuB=A (B)BCA (C)24€A\B (D)AnB=A (E) None of these

Q6. Tick to answer this question. Z DRIEZRET 2L EF =v 7 21T 5.

Let X and Y be random variables. Suppose the covariance between them is positive. Denote the variance

operator by V[-]. Which is correct?

(X)
(A) V(X +Y) < V(X)+ V(Y) and V(X — Y) < V(X) + V(Y)
(B) V(X +Y) < V(X)+ V(Y) and V(X — V) > V(X) + V(Y)
(C) V(X +Y)>V(X)+V(Y) and V(X - Y) < V(X) + V(Y)
(D) V(X +Y) > V(X)+ V(Y) and V(X - Y) > V(X) + V(Y)
(E)

E) None of these
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Q7. Tick to answer this question. & DMEZRET2HEF =v 72T 5.

Choose the probability that in a group of five people there are at least two people who have the same

birthday. Here, it is assumed that the probability of being born in each month is equal to 1/12.

5 NDADEZ 720, RICAEETNHD AR VWSHERIZOWTIELWSDEEN. 12721, 2hrho it
FNIMERII1/12F 5.

A) less than 0.2
B) more than or equal to 0.2 and less than 0.4

(A)
(B)
(C) more than or equal to 0.4 and less than 0.6
(D) more than or equal to 0.6

(E)

E) None of these

Q8. Tick to answer this question. Z DRIEZRET 258 F =v 7 21T 5.

Let = be the smallest positive integer for which z* is greater than 14000. What is the sum of the digits

of x7?
zt 314000 & D REV &S RERNOIEEME © 5 2. 2 OBNORTOMZRD XK.
(A)1(B) 2 (C) 3 (D) 4 (E) None of these

Q9. Tick to answer this question. Z DREZEE T 258 F =v 7 2 5.

Let S(n) =Y p_,(k* — k). What is the value of S(15)/5(7)?
S(n)=Yr_(k*—k) &3 5. S(15)/5(7) DIEZEEN.
(A) 30/7 (B) 5 (C) 170/21 (D) 10 (E) None of these
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Q10. Tick to answer this question. Z DIEZ AL T 2HEEF =v 7 2 5.

What is the value of —8172"
—8172" DEIFRD L.
A) less than —1

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

(A)
(B)
(C) more than or equal to 0 and less than 1
(D) more than or equal to 1

(E)

E) None of these

Q11. Tick to answer this question. Z DIEZEE T 2H5E5F =v 7 21 5.

Let z = 21082128 | (9l082512) /9 What is the sum of the digits of x?
x = 2082128 4 (91082512) /9 ¥ 2 4 DEMDEFDE KD XK.

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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Q12. Tick to answer this question. Z DIEZ AL T 2HEEF =v 7 21 5.

Let z, y, and z denote real numbers. Choose a true proposition.
z,y, 2 BEBL TS, BEThIHAEEEN,

A) VaVyVz(z? + y? + 2% > 0)

B) Vy3z(y = cosz)

(

(B)

(C) Jav¥y(a? >y — 1)
(D) Vy3w(cos 2zy = 1)
(E)

E) None of these

Q13. Tick to answer this question. Z DIEZ AL T 2HEEF =v 7 21 5.

Choose an orthogonal matrix.

EL A TH 28 IR &
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(E) None of these
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Q14. Tick to answer this question. Z DIEZ AL T 2HEEF =v 7 21 5.

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

Eﬁﬁﬂlz ?}@FV—XZLT,ELb%@%#OEN

(A)-3 (B)—-2 (C)5 (D)6 (E) None of these

Q15. Tick to answer this question. Z DMEZRE T 2HEF =v 7 2T 5.

Choose the rank of the 4 x 4 identity matrix.
4 x4 BAATHIDOZ > 7 8 LTIELWS D% U & DENX,

(A)O (B)1 (C)4 (D)16 (E) None of these




