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There are 12 lamps, initially all off, each of which comes with a switch. When a
switch is pressed, a lamp which is off will be turned on, and a lamp which is on
will be turned off. Now one is allowed to press exactly 5 different switches in each
round. What is the minimum number of rounds needed so that all lamps will be
turned on?

A 12 258 EUISE SRR - SREEA —(EiH - BT g
[ERAHEAE SR - B RGBT - BLAFFEIIE RIS 5 (EA EHyHz
o Al DA IO R T RS SEte ?

Let ABCD be a square of side length 1234. E is a point on CD such that CEFG is a
square of side length 567 with F, G outside ABCD. The circumcircle of AACF
meets BC again at H. Find CH.

% ABCD Z#EE R 1234 fYIE S - E & CD kA8 > (#{5 CEFG ZIEH
I HigfF 567 » H F -~ GI{irj/> ABCD 4 - AACF #y5ME[E[EL BC A
AZHYH = K CH -

In AABC, ZA =54° and ZC = 24°. P is a point on AC such that AP = BC. Find
ZCBP.
1F AABC 1 » /A =54° F /C =24° - P2 AC FHy—BE > {15 AP = BC « 3k
ZCBP -

3t
Find the remainder when 197 is divided by 100.
3t
K 1977 BRLL 100 BETIEREY -

ABCD is a trapezium with AB // CD, AB =42, BC = 20 and DA = 15. P is a point
on AB, and a circle with centre P is tangent to both BC and AD. Find APxPB.
ABCD Zff » Hft AB//CD > AB=42-BC =20 &z DA=15- P& AB iy
—&h > H—{ELL P f[ELCAYE][ERGEL BC AT AD #HE)) - 5K APxPB -

Let a and b be integers. If a+b is a root of the equation x*>+ax+b=0, find the
smallest possible value of ab.

% a~ b Ry - 7 a+b 27 X rax+b=0 #y—{EIR > 3K ab fYE/INATAE
ﬁ °

Let f(x)= 5 16 17 . Find the value of

x+1 NG +1 x3+1

f (tan15°) + f (tan30°) + f (tan45°) + f (tan60°) + f (tan 75°) .

5 £ ()= 16 Xsil o TR AME ¢

x+1 x?+1

f (tan15°) + f (tan 30°) + f (tan 45°) + f (tan 60°) + f (tan 75°)
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ABCD is a trapezium with AB // CD. M and N are the mid-points of AB and CD

respectively. If AC =6, BD = 8 and MN = 4, find the area of ABCD. (1 mark)
ABCD Zf5)F » Hrh AB // CD - M #1 N 7352 AB #1 CD #yH#E - %5 AC =
6~ BD=8 k& MN =4 - 3k ABCD fYHITE ° (1453)

Let k be an integer. If the equation kx* + (4k —2)x+(4k —7) =0 has an integral

root, find the sum of all possible values of k. (1 mark)
%k RyEEE o EOTHE b+ (4k —2)x+(4k —7) =0 HEEBR - K k BIFTA HIEE
B F (143)

. AABC has area 1 and has AB > AC. The internal bisector of £A meets BC at D, and

ADBC'~ AABC where C" is the image of C upon reflection across AD. When the
perimeter of AABC is minimised, find the length of AB. (1 mark)
AABC HyHEfa/2 1 H AB > AC - ZA FYNAFr43¢ BC i D H
ADBC'~AABC - Hr1 C' /& C Bty AD U2 - & AABC WYESUESR

e/ MERF » SR AB Y RE - (173)
Let n be a positive integer. If the two numbers (n+21)(2n+15) and n(n+5) have

exactly the same prime factors, find the greatest possible value of n. (2 marks)
s N R IEEEEL - 5 (n+1)(2n+15) Al n(n+5) RYEHYENESE 2 HE > 3K n
HE KA RE(E - (273)
Let f(X)=x’—x>—x*-x*—x and g(x)=x*—x*—x*—1.1If a, b, ¢, d are the four

roots to the equation g(x) =0, find the value of f(a)+ f(b)+ f(c)+ f(d). (2 marks)
T FX)=xX"—xX =X =-X=-x K gX)=x"-x*-x*-1-F a~b-~c-d 25H&

9(x)=0 HYVUMEMR > >k f(a)+ f(b)+ f(c)+ f(d) AYE - (273)

Let k be a real number such that —1<k <1. The straight line y =x+k meets the
curve y=1—x* at A and B. If C denotes the point (1,0), find the greatest possible

area of AABC. (2 marks)
Bk FE 1<k <l BYEH - HAR y=x+k BIEHLR y=1-x" AR A
B - 5 CForEh (1,0) » 3K AABC HYEITENVE A TIREME - (253)

. The following is a question in a mathematics test. How many different possible
correct answers are there to the question?

“In each box below fill in a positive integer not exceeding 11 (repetition
is allowed) so that the statement istrue: | [x| [+| |x| [+10is

a multiple of 11.” (2 marks)
FREGELAm — AN - BEA %/ VAN R R IEMEE 2
TERL TRz AR o E—E S 11 HYIEREE (ATEAE) o
s [ <[ [+ [x[ ]+10 2 11aopss - (24%)
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16.

17.

18.

19.

20.

Let [x] denote the greatest integer less than or equal to x. Find the last seven digits

102016 }

from left to right) of the number | ——————
( ght) [10672+2015

102016

3 [X] R X IR o K | —————
% [X] FRFRE X BIRRSE - K Lommﬁ

8y -

} (REEZEH) Bkt

An arithmetic sequence with 10 terms has common difference d. If the absolute
value of each term is a prime number, find the smallest possible value of d.

FEA 10 HEABY NI A d - HEIANVEEMES HER > K d 15/
HTRE(E -

12 children stand on the circumference of a circle so that the distance between any
two adjacent children is the same. The teacher then put on a red hat or a blue hat
for each child, so that whenever some children’s positions form a regular polygon
then their hats are not all of the same colour. In how many different ways can the
teacher put on hats for the children?

12 /N B —(EERIEE E - R R AR AR NI 2 TR EE
EESE - A% > BEIGEA/NARE E—TRAL OB CHIE T - (AR
EHHEBAEE A N AR B — IR BT - HREE - ZaiA %/ DiE
NIEI T RG22 E T 7

Let f(x) be a polynomial of degree 5. If f(1)=0, f(3)=1, f(9) =2, f(27)=3,
f(81) =4 and f(243) =5, find the coefficient of x in f(x).

. f(x) RAERZHN - & fQ=0- f@=1- f(9=2 - f(27)=3 -
f(81) =4 & f(243)=5 > 3k f(x) J1 x £ -

Let a1:§ and an+1=ﬁ+ 243, +9 _ 9 for all positive integers n. Find the

4 256 48

value of & +a,+a,+---.
2 . a 24a,+9 9 ,
W oa== AHEEEEK n BF a2+ T2 " 2 ok

a+a+a+- HE-

Eight couples attend a gathering. They are to be divided into four groups so that
each group consist of two men and two women, and that no man may be in the
same group as his wife. How many different ways of grouping are there?
FEFGH /RIS - BB U - (ESE4E S R R 5 R 2l
B H& NS E CHYBCEEE - A > 5%/ DR ER 4 T7E 2

— End of Paper — £%5% —
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