Hong Kong Mathematics Olympiad (2017/18)
Heat Event (Individual)
Bk &F HF (2017/18)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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Part A

1. % a% biF# > £ a’+b>+12a—-80+2018 thd ] & o

If a and b are real numbers, find the minimum value of a +b? +12a—8b+ 2018.

2. waz ki dde E (63 +ax®+7x-3)+(2x% +kx—1) 77 fotb 8 A w5 3x+5 2 —BXx+2 > &
a g o
Let a and k be constants. If the quotient and the remainder of (6x3 +ax? +7x—3)+(2x% +kx—1) are

3x+5 and —5x+ 2 respectively, find the value of a.

3. Wil RseihY KT AEE M E T 47 2,046 BHT o KIMERE T 0 T2 (BEEA
- AR BAEL)
In numbering the pages of a magazine, 2,046 digits were used. How many pages are there in the

magazine? (Assume the page number of the magazine starts from 1.)
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f g( 1) g( 2) g( 3] g( n]

Solve log (1+1)+ log (1+£j+ log (1+ lj+...+ log (1+ l) =5,
1 2 3 n
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Given that ————— =4. Find the value of x.
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=2x%> —11x +15
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y:2x3 —~17x% +16x + 35

If x is a rational number, find the value of x satisfying the simultaneous equations

y=2x>-11x +15
y:2x3 ~17x2 +16x + 35

4oBl- rr P A&, ABCD pe- 20 2 {F PA=2>PB=3% PC=5- £ PD &k & -
As shown in Figure 1, P is a point inside a rectangle ABCD such that PA = 2, PB = 3 and PC = 5. Find
the length of PD.

m_
Figure 1

deBl- o B BEELEXCM R 2 A - A Efp e FABLI A E fpe B E SIS G
frentfaly kadiE o

As shown in Figure 2, two squares with side x cm coincides at one corner. If the ratio of the non-
overlapping area to the overlapping area of the two squares is a : 1, find the value of a .
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As shown in Figure 3, ABC is an isosceles triangle with AB = AC =8 and BC =4. D and E are points
lying on BC and AC respectively such that BD =1 and ZABC = ZADE . Find the length of AE.
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10. PQREZ—= 4£4;> #¥¢ PQ=13 ~QR=14 2 PR=15- " PREZE/ZEHZNFC CHH < QR
+ 8. T o RAPTR ch £ o
PQR is a triangle with PQ =13, QR =14 and PR =15. The circle C is drawn with diameter PR. C
intersects QR at a point T. Find the area of APTR.
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Find the minimum value of 3" +5+— 1
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4e@le #75r > ABCD 2 PQRC % @ Biidzenr 235 W C iRz BCELXmgdmBDe e
wBC=8 2 RC=6 - %32 BD 2 RE DQ ¥ BQ* TRl = ch®F g ff c (F XA M kT )
As shown in Figure 4, two squares ABCD and PQRC are joined together. An arc BD is drawn with
centre C and radius BC. Given that BC =8 and RC =6 . Find the area of the region bounded by the
arc BD, line segments DQ and BQ. (Express your aDnswer in terms of )
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1+2+3+4=10 - 7 % /€ 1998 & 4998 (& 454+ B#c) 7 % > Bw HE HERHELEFF UM
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A 4-digit number can be transformed into another number by adding its digits. For example, 1234 can be
transformed into 10 as 1+2+3+4=10. How many numbers from 1998 to 4998 inclusive are NOT
divisible by 3 after the above transformation?
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2017 f o fofo...of (2018) it o
20181 f

For any real number x (x #1), define a function f (x) =1L and f o f(x)=f(f(x)).Find the value of
—X
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% N%=abcdefabc % - B 9 A #ic #¢ N2 4 BAE iz a-~b-c-d e~ fi
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Let N2 = abcdefabc be a nine-digit positive integer, where N is the product of four distinct primes and
a,b,c,d,e,f arenon-zero digits that satisfy def = 2xabc. Find the least value of N?.
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