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香港青少年數學精英選拔賽 

The Hong Kong Mathematical High Achievers Selection Contest 

2014 – 2015 

 

甲部  (每題 2 分)  

把答案填在答題紙所提供的位置。 

 

1 
若 a 及 b 為兩個不大於 2015 的正整數。求

ba

ba




的最大值。 

Find the greatest value of 
ba

ba




, where a and b are positive integers not greater than 

2015. 

 

2 

 

 

 

若 a、b、c 為整數，且 abc = 2015，求 a+b+c 的最小值。 

If a, b and c are integers and abc = 2015, find the smallest value of a+b+c. 

 

3 如圖，小明由學校步行回家。及後，老師發現小明留下鎖匙在學校，就立即去追小明，

將鎖匙交給他後立即折返回校，再過 30 分鐘，小明回到家中，而老師亦同時回到學

校。若老師的速率是小明的三倍，那麼，小明由學校步行回家需時多少？ 

 

 

 

 

 

As shown in the figure, Dennis walks from school to home. When his teacher finds that 

Dennis has left his key at school, his teacher rushes to give him back the key and then back 

to school immediately. After 30 minutes, Dennis arrives home and his teacher arrives 

school. If the speed of his teacher is three times that of Dennis, then how long it will take 

Dennis to walk from school to home? 

 

 

4 
若 y 為整數， 2015124x   且 yx  ，求 y 的最小值？ 

If y is an integer, 2015124x   and yx  , find the least value of y. 

   

學校 家 

小明

  

老師 
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5 
已知 31x=2015 及 65y=2015，求

y

1

x

1
 的值。 

If 31x=2015 and 65y=2015, find the value of 
y

1

x

1
 . 

 

6 將 x 本書分給 100 名學生，每名學生至少分得一本，且沒有 4 名學生分得同數目的

書，求 x 的最小值。 

Divide x books among 100 students such that each student receives at least one book and 

no four students obtain same number of books. Find the least value of x.  

 

7 將 990 個邊長為 1 cm 的小立方體結合成為一個 9cm 10cm 11cm 長方體。隨後

把長方體的表面著色。問原來的 990 個小立方體中有多少個是只有一面著了色？ 

We glue together 990 small cubes with side 1 cm into a 9cm 10cm 11cm rectangular 

solid. Then we paint the outside of the solid. Find the number of the original 990 cubes 

having just one of their sides painted.  

 

8 ABCD 是一個面積為 1 平方單位的正方形。設 P 及 Q 分別在 AB 及 CD 上，使得

AP = CQ < 0.5。設 X 為 AQ 及 DP 的交點，Y 為 BQ 及 CP 的交點，若四邊形 PXQY

的面積為 0.21，求 AP。 

 

 

In a square ABCD of area 1 square unit, let P and Q be points on AB and CD such that 

AP = CQ < 0.5.  Let X be the point of intersection of AQ and DP, and Y be the point of 

intersection of BQ and CP.  If the area of quadrilateral PXQY is 0.21 , find AP. 
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9 求一邊長為 29 而兩對角線長相差 2 的菱形的面積。 
Find the area of a rhombus whose side length is 29 and whose diagonals differ in length 
by 2. 
 

10 設 ABCD 為凸四邊形，AB = 3, AC = 5 , AD = 4 , BC = CD 及  60BCD 。 

求該四邊形的面積。 

 

Let ABCD be a convex quadrilateral with AB= 3, AC= 5, AD= 4 , BC = CD and 
 60BCD . Find the area of the quadrilateral. 

 

11 已知 2015 個連續正整數的和是一個平方數，其中 x 為最大的數。求 x 的最小值。 

It is given that the sum of 2015 consecutive integers is a square number, x is the greatest 

number among the integers, find the value of x.  

 

12 
求 20092011120121201312014120151  的值。 

Find the value of 20092011120121201312014120151  . 

 

13 
已知

4

1

1aa

a
2




，求
1 24

2

aa

a
的值。 

It is given that 
4

1

1aa

a
2




, find the value of 
1 24

2

aa

a
. 

 

14 求所有為 96 或 180 的正因數的和。 
Find the sum of all positive factors of either 96 or 180. 
 

15 將數字填入以下方格中使得每三個連續方格的數字和為 2015。求最左邊方格填入的

數字。 
Fill in numbers in the boxes below so that the sum of the entries in each three 
consecutive boxes is 2015. Find the number that goes into the leftmost box. 
 

  999     888  
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16 在圖中，ABC 是一個角為 30o、60o及 90o 的三角形，當中 AC = 20。三個分別以

三角形的三個頂點為圓心的圓，每個圓外切另外兩個圓。三個圓與三角形重疊的三

個扇形的面積和為 )3( nm  ，其中 m 與 n 為有理數。求 m + n。 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the figure, ABC is a triangle with angles 30o, 60o, 90o and AC = 20. Three circles, 
each externally touching the other two, have centres at the three vertices of the triangles. 

The sum of the areas of three sectors inside the triangle is )3( nm   for some 
rational numbers m and n. Find m + n. 
 

17 ABCD 為一凸四邊形，面積為 1。延長 AB 至 B 使得 BB = AB ；延長 BC 至 C

使得 CC = BC ；延長 CD 至 D 使得 DD = CD ；延長 DA 至 A 使得 AA = 

DA 。求四邊形 ABCD 的面積。 

ABCD is a convex quadrilateral with area 1 square unit. AB is produced to B with BB = 

AB; BC is produced to C with CC = BC; CD is produced to D with DD = CD; DA is 

produced to A with AA = DA. Find the area of the quadrilateral ABCD. 

 

18 求在實數 x-y 平面上的所有能滿足下列方程系的點： 








1)1)(1(

1
22

22

yyxx

yx
 

Find all points on the real x-y plane that satisfying the following system of equations : 








1)1)(1(

1
22

22

yyxx

yx
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乙部  (每題 6 分)  

把完整的題解和答案寫在答題紙所提供的位置。 

19 A、B 及 C 三隊進行乒乓球賽。 

規則如下： 

首先由 A、B 兩隊比賽。每場由兩隊各派出一人比賽，勝方與其餘一隊派出的一人比

賽，並依次進行比賽 (例如若每隊 3 人，編號為 A1、A2、A3；B1、B2、B3；C1、

C2、C3。A1 勝 B1 的話，A1 就對 C1，若 A1 又勝 C1 的話，A1 就對 B2 等)。若其

中一隊的隊員全部出局的話，則剩下的兩隊繼續比賽直至最後一場的勝方為冠軍隊。

(a)   若每隊 2 人，則冠軍隊最少勝多少場比賽？ 

(b)   若每隊 2015 人，則冠軍隊最少勝多少場比賽？ 

 

Three teams A, B and C are in the process of participating in table tennis competition.  

The Rules are as follows: 

First one member from team A and team B compete, then the winner will compete with the 

remaining team in the order of each team ( For example, when there are three members in 

each team, namely A1, A2, A3 ;B1, B2, B3; C1, C2, C3. If A1 wins B1 , then A1 vs C1, if A1 

wins again , then A1 vs B2 and so on). In case, all members of one team lose, the remaining 

two teams will continue to compete till the last remaining team to the Championship.  

(a)  If there are two members in each team, find the minimum number of rounds a team 

must wins in the competition in order to compete for the championship. 

(b) If there are 2015 members in each team, find the minimum number of rounds a team 

must wins in the competition in order to compete for the championship. 

 

 

20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

一個有 N 個委員的提名委員會現提名競選總統的候選人，每個委員最多可提名 k 

人 (無需是提名委員會的委員)。 只有當某人得到超過半數的委員提名，他或她才能

成功成為候選人。 填滿下表，表中每個數值代表對於一對已知的 N 及 k  的最大可

能候選人的數目， 而 152  N ， 61  k  。 

A nominating committee of N persons is to nominate candidates for the post of President, 

each person nominating at most k names (not necessarily that of a member of the 

nominating committee). A name becomes a nominated candidate only if he or she earns 

endorsement from more than half of the committee. Fill in the following table where the 

entry is the largest number of possible nominated candidates for a given pair of N, k, with  

152  N , 61  k  . 
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  N 

k 
2 3 4 5 6 7 8 9 10 11 12 13 14 15

1               

2               

3               

4               

5               

6               

 

 

21 假設在實數 y-x 平面上能滿足方程   

1)1)(1( 22  yyxx  

的點形成曲線 C。 

(a) 在 C 上的所有點中，求具有最大 y 坐標的一點。試解釋你的答案。 

(b) 在 C 上的所有點中，求具有最小 x 坐標的一點。試解釋你的答案。 

(c) 求 r 的一個值，使得曲線 C 完全落在於半徑為 r 及圓心為原點的圓之內。試

清楚解釋你如何選擇 r 的值。 

 

Suppose all points on the real x-y plane that satisfying the equation  

1)1)(1( 22  yyxx  

form a curve C. 

(a)  Among all the points on C, find a point which has the largest y coordinate. Explain 

your answer.  

(b) Among all the points on C, find a point which has the smallest x coordinate. Explain 

your answer.  

(c) Find one value of r so that the curve C is lying entirely inside a circle with radius r and 

centre at the origin. Justify your choice of r carefully. 

 

 

~ 全卷完 End of paper ~ 

 

擬題委員會：蕭文強教授(香港大學)、吳端偉副教授(香港大學)、李文生先生(香港大學)、 

馮德華老師、徐崑玉老師、鄭永權老師、潘維凱老師 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


