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#FXINSTRUCTIONS*#*
Calculators not allowed.
Logarithm table is not to be used.
4 marks will be awarded for each correct answer and 1 mark will be deducted for each wrong answer.
(E)***indicates ‘“none of the above”.

1. FaRERK, BEPa,a+1) Bl E&Sx-12y-6=0RLFEHHN10, Katyfh.

If ais a positive number, and the nearest distance from the point P(a, a +1) to the line
5x—12y-6=0 is 10, find the value of a.

A. 16 B. 17 C. 18 D. 20 E. ok

2. ¥ NECESSARY —F &) F&AHE7|, EFHAAS 448, B %V #7 k2

How many ways can all the letters in the word “NECESSARY” be rearranged such that the two
“S’’s are not adjacent?

A. 70560 B. 80640 C. 161280 D. 322560 E. #¥%
3 g L X162
- EXRIEMRE, ﬂi?+—2ﬁﬁﬂi'1‘4ﬁo
X

XX 162

If Xis a positive real number, find the smallest value of ? +—.
X

A 3 B. 6 C.9 D. 18 E. ok

4. &%aF(x):Ii2V1+3t3 dt, Kr'@)e.

1
Given that F(x) = L2V 1436 dr, find F(1).

A 2 B. -2 C. 4 D. -4 E. ek

5. & (1— 2x+ 3x2)m =a,+ax+a,x’ +-+a,x’, Ra+a,+ - +a,) b9k,
If (1 —2x+3x" )IO =a,+ax+ a2x2 +oe azoxzo , find the value of @, +a, +--—+a,,.

A. 1022 B. 1023 C. 1024 D. 1025 E. ok



10.

11.

12.

K 9991 9 FT A E B K Z Awo
Find the sum of all the positive factors of 9991.
A. 9992 B. 10082 C. 10092 D. 10192 E. *¥%*

AKF 700 89 £ EFH S VA5 21 BJR?
How many positive integers not exceeding 700 are relatively prime to 217

A. 399 B. 400 C. 401 D. 402 E.

K9%+90% + 901 +9018 ™' B9AAZE F

Find the last digit of 9° + 90 + 901 ™' + 9018 *** .
A. 2 B. 4 C. 6 D. 8 E. ok

KA G DA —AGERK, N RABRE D HRGRT, ARFHK609FMH. FXHA
¥, KAMIFHEOBE.
Da-Ming and Xiao-Ming play a game. They take turns to toss a fair die. The first one who

obtains the number 6 wins the game. If Da-Ming tosses the die first, find the probability that he
will win the game.

A L B. 2 c. L D. & B

2 3 12 11

TR BT, H—ARRKH?
Among the following five numbers, which one is the largest?

A 20" B. 257% c. (85x95)° D- 90 E. 300"

#logloglog x=0#logloglog y=0, £ x+y#fh.

If logloglog x=0 and logloglog y=0, find the value of x+y.

A. 2 B. 81 C. 137 D. 153 E. et
o B P, ABCDR—A-FHwat, w, X. Y. Z D Y
SHZAB. BC. CD. DA#+ &, P 2ZBHEWX it C
E— %, EFHWAF ABCDWY @GARA A, APYZ bt & #5
4

o X

y‘] , }ji_o
B B -

As shown in the Figure 1, ABCD is a parallelogram. W, X, Y ,

A w
Z are respectively the midpoints of AB, BC, CD and DA.
P is a point on the line segment WX . If the area of the A1
Figure 1



13.

14.

15.

16.

17.

18.

parallelogram ABCD is @& and the area of APYZ is g , find
a

5
A. 2 B. 3 C. 4 D. 6 E. ***
EHrxty=7Hay=11, KX+ t9{a.

Given that x + y =7 and xy =11, find the value of b +y6.
A. 9282 B. 9882 C. 10282 D. 10882 E. #%*

A, bAEFEHE - x+2 A FARNax’ +bx* +16 B9A X, Katyfh,

If Q, b are real numbers such that x*> — x + 2 is a factor of the polynomial ax’ + bx* + 16 , find
the value of a.

A. 0 B. 1 C. -3 D. 3 E. *¥%*
! I 1 86 .
E P qEREAEF ;—;:m, K p+q it
If p, q are prime numbers such that ——l=8—6, find the value of p+gq.
p q 534-533
A. 108 B. 112 C. 120 D. 138 E. k¥*

B 2 B, AABC ¥, ZA=120°, D. E

3 A
BC 1 + % 512 1F AADER 51 = AR, &
BD=18, EC=32, KDE#®k,
As shown in the Figure 2, in 4ABC , ZA=12(0°. D,
E are two points on BC such that 4ADEis an B p E ¢
equilateral triangle. If BD =18, EC =32, find the FE 2 5
length of DE. eure
A. 24 B. 25 C. 27 D. 28 E. ***

FA. BT & LA A R, P8 LA S R A KRLRIFARILEIES A13, BEILY
3B # K297

If A, B are two points on the plane with distance 42 apart, how many lines L on the plane are
such that the distance from A to L is 13, and the distance from B to L is 29?

A. 1 B. 2 C. 3 D. L% E.
infinitely many

w® 3 Pf, EABCLEM =, D. FRABL® &5
DE//AC , EF//CD H.CD-F% ZACB. &4 BC=54,
AC=18, AF=14, KBF#yK.



19.

20.

21.

22.

As shown in the Figure 3, E is a point on BC, D, F are points
on AB such that DE/AC , EF//CD and CD bisects ZACB.

Given that BC =54, AC=18and AF =14, find the length L
of BF.
A. 14 B. 16 C. 18
D. 21 E. #%* B F D A
B 3
Figure 3

KT X 6x + 14y = 2018 B9 EFERIT (x, y) 89N EKo

Find the number of ordered pairs of positive integers (x, y) that satisfy the equation
6x+14y =2018 .

A. 49 B. 48 C. 47 D. 46 E. ¥k

4B 4 =, D. E. F %%~ AABC ¥ AB. BC. CA i
oy &, 4w BE=4, EC=7, AABC #9®@A AT, &
ABEG %9 #@#r 5 ADFG¥y@m =485, K AABF & @Ar, D

As shown in the Figure 4, D, E, F are respectively points on
the sides AB, BC, CA of AABC . Given that BE=4, EC=7 G
and the area of 4ABC is 77. If the area of ABEG is equal to
the area of ADFG, find the area of 4ABF .
B E C

A. 22 B. 24 C. 28 A 4
D. 33 E. ®kok Figure4

Chrg « B yHHRER (=5 +(2x—64 =(3x—12F 9 = A4, Ka+p+y 8
fh.

Given that o , B, J are the three roots of the equation ()6—59)3 +(2)c—64)3 =(3x—123)3,

find the value of a + 8+ y.

A. 246 B. 132 C. 123 D. 91 E. ok

X, YRFEHEIHBR VAT G =AF5tt:

3x-7y=11+5p, 2x-5y=13+4p, x<Yy,

£ p BULTEH .

If ., y are real numbers that satisfy the following three conditions:
3x-T7y=11+5p, 2x-5y=13+4p, x<y,

find the range of values of p .



23.

24.

25.

26.

A p>-19 B. p<-19 C. p>19 D. p<19 E. ook

8+3\/7

2

Cn,. bR RITAERax?+bx +1=08HEF—H, Ka+bih,

Given that ., b are integers and 1/ 8+§ﬁ is a root of the equation ax?® + bx +1= 0, find the

valueof a+b.

A 8 B. 5 c. -1 D. —4 E. ok

EnA kT 3 wEH, a B n e CHR - rIm=0mm s, £
3 3 3
..... (0599 - 3)(1899 - 3)

Let 7 be an integer larger than 3, and let &, and ,B,, be the two roots of the equation

EOEf:RY

X +(I”l2 —3))6 +3n=0. Find the value of

3 N 3 3
(a4 _3)(/84 _3) (as _3)(135 _3) ..... (a99 3)(1399 _3)
ﬁ B ﬁ 2 D i Kok
132 S 25 " 396 25 E

#A={123...30}, P={a,a,a}r A0 T80 a+6<a,+4<a,, A# % VA
EHETR?

Let A={ 1,2, 3,....,3()}, P={al,az,03} is a subset of A such that ¢, +6<a,+4<a, .
How many such subsets does the set A have?

A. 2300 B. 2600 C. 2925 D. 3276 E. ok

Cdan ok f R SURH ERMES, B TFHAGESLS, . Y,

f(x+y):[l+ 2y jf(x)+(1+ 2x ]f(y)+2x2y+xy+2y2xo
2x+1 2y +1

=yt 2509 woss
=1, K 19 1

Given that f is a function defined on positive integers such that for all positive integers x, Y,

f(x+y)=(1+ 2y jf(x)+(1+ 2x Jf(y)+2x2y+xy+2y2x.
2x+1 2y +1

If £(1)=1, find the value of %

A. 4484 B. 4684 C. 4884 D. 4488 E. %%



27.

28.

29.

30.

31.

B 5 B, ABCDA—wWiA#;, AC 5 BDAXT

wE. &mAB=12, BC=8, CD=7, DA=5, D

tan ZAED =2, KwW@ii 5 ABCD &)@ #2, %
As shown in the Figure 5, ABCD is a quadrilateral, AC

and BD intersect at the point E . Given that AB=12, A
BC=8, CD=7, DA=5, tan ZAED =2, find the area of 5
the quadrilateral ABCD. Figure 5

A. 52 B. 60 C. 72 D. 80 E. ok

B %V EEREH (x, y, ) HRAT 87 A K?
xy+3xz =144
2xz—yz=63

How many triples of positive integers (x, y, z) satisfy the following system of equations?

xy+3xz =144
2xz—yz=63
A. 0 B. 1 C. 2 D. 3 Bk
. 1 1 1
Alm| —+——+..+— |
o=\ n+l n+2 2n
) . 1 1 1
Find lim| —+ Fot— |.
e\ n+l n+2 2n
A. In2 B. 1 C. 2 D. % B
4  tan25°tan 40°tan 65° boh
tan 25° + tan 40° — tan 65°
Find the value of {0 25°tan 40°tan 65°
tan 25° + tan 40° — tan 65°
1 1 skesksk
Al B. - C. —= D. 1 E.
3 J3

B %V EH B (x,y) A FTAZ XX +Y =3+ y)+xy?

How many pairs of integers (x, y) satisfy the equation x +y2 =3(x+ y)+xy?

A 4 B. 5 C. 6 D. 8 E.



32.

33.

34.

35.

% AABC ¥, BC=a, AC=b, AB=c. #a, bR XX +52c+5)=(c+5)xu =
1, K<ZC.

In 4ABC , BC=a , AC=b, AB=c . If a4, b are the two roots of the equation
X +52c+5)=(c+5)x, find 2C.

A. 30° B. 60° C. 90° D. 127 E. %%

A1, 2 AMETAIEI0. KA S VA7 & THSKALBRESKER KA K
X OMME3 T, EFEFE-ANEHEA —KERK, mEERLFROEHORT I
KT RAERFRGEHGRT A0,

There are 10 envelopes numbered 1 to 10. Find the number of ways to insert 5 pieces of red
letterforms and 5 pieces of blue letterforms into these 10 envelopes, such that each envelope

contains exactly one letterform, and the sum of the numbers on the envelopes that contain red
letterforms is larger than the sum of the numbers on the envelopes that contain blue letterforms.

A. 124 B. 125 C. 126 D. 127 E.

A %I AT 200 69 B ECA AT 6 AN E ) H 47
How many positive integers less than 200 have exactly 6 positive factors?

A. 24 B. 25 C. 26 D. 27 E.

B % A E S abed R AT BA S
(1) abcd REAK T B4

(i) FHF—Z#HERE—A2#AAE, PFOH dbca VA —ANREA 7 IR 69925089
EEH

How many positive four-digit integers abcd satisfy the following two conditions:
@) abcd 1s divisible by 7;

(i1) When the first and the last digits are interchanged, the resulting number dbca is still a
positive four-digit number that is divisible by 7.

A. 195 B. 200 C. 205 D. 210 E. ok



