G.S. (HKMO Classified Questions by topics)
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A scientist found that the population of a bacteria culture doubled every hour. At

4:00 pm, he found that the number of bacteria was 3.2x10%. If the number of 2001 FI3.3

bacteria in that culture at noon on the same day was Nx107, find the value of N .
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Suppose log; p=1+ % + 1 + 1 + .-+ to an infinite number of terms.

Find the value of p .
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If1+3+3%+... +3% =

, find the value of c.
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Given that 8, a, b form an A.P. and a, b, 36 form a G.P.

If a and b are both positive numbers, find the sum of ¢ and b .
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A sequence of figures S, S1, Sz, - - - are constructed as follows. S is obtained by removing

the middle third of [0,1] interval; S; by removing the middle third of each of the two

intervals in So; S, by removing the middle third of each of the four intervals in S;; S3, S,
. are obtained similarly. Find the total length ¢ of the intervals removed in the

construction of Ss (Give your answer in fraction).
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% sin 30° +sin® 30° + --- +sin” 30° =1 —cosR45° » £ R thig o
If sin 30° + sin® 30° + --- + sin’ 30° = 1 — cos® 45°, find the value of R .
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Given that 99Q=2x(1 + %9 + 992 + 993
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+ --+), find the value of Q.
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Let d:l+g+§+i+---+l—g,ﬁndthevalueofd.
2 4 8 16 2
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Given that 0° <0 <90° and 1 + sin 6 + sin® 0 + =%

If y = tan 0, find the value of y .
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F R=1x2+2x22+3x23 + ... + 10x2!10 » & R h1ig o
IfR=1x2+2x2% + 3x23 + .- + 10x2'°, find the value of R .
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LetF=1+2+24+2"+...+2"¥%and T= ooz , find the value of T'.
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If p=2-22-23-24_...-29_2104 211 find the value of p. 4 4 4 3

2012 HIS If4A>1 and 1+1+L+i+---:é,ﬁndthevalueofA.
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Given that logs N=1+%+é+2i7+---, find the value of V.
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If n isapositiveinteger and f(n) =2"+2"1+2"2+ ... + 22+ 21+ 1,

determine the value of 6 = f(10) .
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If f(x)=2°+2"+22+ ...+ 22+ 2% determine the value of d = f(10) .
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Let n be a positive integer. If a,=1+2+---+2" and b=q,,—a, +aq,, find the

value of b .
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A circle C; of radius 9 circumscribes a square S1 which inscribes a circle Ca. &

(> circumscribes square Sz and so forth indefinitely.
Find the area 3 of the square S .
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Find the value of S = ! 3 > / 9
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Answers
1998 FG4.3
1991 HI2 1994 HI1 1997 FG1.4 1998 HI2 665
2 9 9 40 —
729
2001 FI3.3 2002 F12.2 2005 FG2.4 2006 HG3 2007 FG2.1
14 1 5—09 \5 18434
256 4
2009 FI1.3 2010 FG2.1 2012 HI5 2015 F11.4 2017 F13.4
11 6 8 2047 1023
2023 F12.2 2024 HI13
2019 HI4 31 1 2023 2024 F14.1
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16 16 4100625

c:\users\user\dropbox\data\my web\competitions\hkmo\classified questions\series\gs.docx

Created by Mr. Francis Hung

Page 3



