Hong Kong Mathematics Olympiad (2015/16)
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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1. 5 01252016, (22017)° ;g o
: 2016 _ (52017 )3
Find the value of 0.125 x(2 ) )
X1+ Xo=Xo+Xq=Xa+ X4 =---=X + X =X + X =1
2 o see ﬁ_{ 1T X=X+ X3=X3+ Xy 2014 T X2015 = %2015 * %2016 C doxg i e
Xp+ Xy + X3+ -+ X015 + X016 = X2016
. . X1+ X0 =Xo+Xa=Xo+ Xy =---=X + X =X + X =1
Given the equations {1 2772 T 2014 7 72015 7 72015 T 72016 T fing the value of
X+ Xy + X3+ -+ X015 + X016 = X2016
X1 .
3. 4 5 BHcX ¥ 2016—+/X 5 A H?
How many x are there so that \2016 —+/x isan integer ?
b Y Rr AN 3 [N 2 2
4. FEX YR E# G P Xy 2 &L (x+D +(y-2) =50 -

If x, y areintegers, how many pairs of x, y are there which satisfy the equation (x +1)% ¢ (y- 2)2 =50.



5. 63 i 5§ & #eird_2016 - ﬁ?i&;f 63 1@ f B #cis en 63 Bl A F Feade o
The sum of 63 consecutive integer is 2016 , find the sum of the next 63 consecutive integers.

6. =8 BEHENTIOE P T LB EE- RHI5E 8o F A 5358 B AR k< Hio
Fo A Edck B o
Given that the mean, median, range and the only mode of 8 integers are also 8. If A is the largest
integer among those 8 integers, find the maximum value of A .

7. AEH 1 3 500 2R F U BET T2, 7
How many “2’s are there in the numbers between 1 to 500 .

8. H#Hcrn 16 ¢ i~#cq_ 1140 m - #BF e a &4~ #8cH_ 240 F a o
Anumber in base 16 is 1140 . The same number in base a is 240, whatis a?

9. PEhemdiRs (6,240°) c # P o+ L4 16 8 = > R P& imEl2 [ et o
The polar coordinates of P are (6, 240°). If P is translated to the right by 16 units, find the distance
between its image and the pole.



10. 4r®l- > & AABC # > BD4r CE4» %|Z_AC - AB & :# +ad? s » » BDICE- & &+ BD =
8 CE=6> & AABC s # ©
As shown in Figure 1, BD and CE are the medians of the sides AC and AB of AABC respectively,
and BD1CE . Giventhat BD =8, CE =6, find the area of AABC .
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Part B

11. & &= 42 100[log(63x)][log(32x)]+1=0 & Bp & hF #4? a0 2 B K af iE -
It is known that the equation 100[log(63x)][log(32x)]+1=0 has two distinct real roots o and B .
Find the value of of3 .



12. 4c®@l= #7 » ABC>CDEF %2 FGH ¥ 5 2% > ABC/FGH- AB=42>GH=40>EF=6 %
FG=8- 2 &+ ABC & FGH 2 FFedEfedg s 41> £ BC-
As shown in Figure 2, ABC, CDEF and FGH are straight lines, ABC//FGH . AB=42, GH =40,
EF =6and FG =8. Given that the distance between ABC and FGH is 41, find BC.

Figure 2

13. F A~B fr C = B#cF o % o= B#cF B~z =y U TR
(@ ACB # r4 3 g;’% ;
(b) BAC ¥ riak 4 % % ;
(c) BCA # r4 5 g;’% ;&
(d CBA enT)#c#cp 5 H #k -
Fz= =48 ABC-
Let A, B and C be three digits. The number formed by these three digits has the following
properties:
(@) ACB isdivisible by 3;
(b) BAC isdivisible by 4 ;
(c) BCA isdivisible by 5 ;and
(d) CBA has an odd number of factors.
Find the 3-digit number ABC .



14. 4Bz > &B*¥ ABCD i- T{Fwe:i¥35 E 52 AD e 22 F § DC 1 eghr ik &
DR
DF:FC=1:2 -FA%2 FB ~%j4p< EC ** G 2 H- & ABCD :h i SiE o
AFGH s #
As shown in Figure 3, ABCD is a parallelogram. E is the mid-point of AD and F isa pointon DC
such that DF : FC =1:2. FA and FB intersect EC at G and H respectively. Find the value of

Area of ABCD
Areaof AFGH
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Figure 3
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15. = wfr{an} £ ¢ app=a5,,-8; °F & =-12% ag=1- & ayg i °
Given a sequence {an}, where a,,,=a,4—-a,. If a,=-1and az;=1, find the value of a,q¢ .
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