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1. �­ãâà¨ ª¢ ¤à â  ABCD ¢§ïâ  â®çª  P â ª ï, çâ® PA = 1, PB = 2, PC = 3. � ©¤¨â¥ ∠APB.

2. �® ªàã£ã à ááâ ¢«¥­ë ç¨á«  x1, x2, . . . , x2012, ­¥ ¬¥­ìè¨¥ 1 ¨ â ª¨¥, çâ® á®á¥¤­¨¥ ç¨á« 

®â«¨ç îâáï ­¥ ¡®«ìè¥, ç¥¬ ­  1. � ©¤¨â¥ ­ ¨¡®«ìè¥¥ ¢®§¬®¦­®¥ §­ ç¥­¨¥ ¢ëà ¦¥­¨ï

x1
x2

+
x2
x3

+ . . . +
x2012
x1

.

3. � ­  ¡¥áª®­¥ç­ ï ¢®§à áâ îé ï ¯®á«¥¤®¢ â¥«ì­®áâì ­ âãà «ì­ëå ç¨á¥« a1, a2, . . . â ª ï, çâ®
an 6

√
n3. �ãáâì q1 < q2 < . . .| ¢á¥ ¯à®áâë¥ ç¨á« , ­  ª®â®àë¥ ¤¥«¨âáï å®âï ¡ë ®¤¨­ ¨§ ç«¥­®¢

¯®á«¥¤®¢ â¥«ì­®áâ¨ a1, a2, . . . , ¢ë¯¨á ­­ë¥ ¢ ¯®àï¤ª¥ ¢®§à áâ ­¨ï. �®ª ¦¨â¥, çâ® qn 6 100n.

4. � ­ £à ä G, áâ¥¯¥­¨ ¢á¥å ¢¥àè¨­ ª®â®à®£® à ¢­ë 100. � áá¬®âà¨¬ ¯à®¨§¢®«ì­ë© £à ä G′,
¯®«ãç¥­­ë© ¨§ G ã¤ «¥­¨¥¬ ­¥ª®â®àëå (¢®§¬®¦­®, ¢á¥å ¨«¨ ­¨ ®¤­®£®) ¥£® à¥¡¥à. � §®¢ñ¬

æ¥­®© ¢¥àè¨­ë £à ä  G′ ¥¥ ã¤¢®¥­­ãî áâ¥¯¥­ì, ã¬¥­ìè¥­­ãî ­  100,   æ¥­®© £à ä  G′ |
¯à®¨§¢¥¤¥­¨¥ æ¥­ ¥£® ¢¥àè¨­. �®ª ¦¨â¥, çâ® áà¥¤­ïï æ¥­  ¢á¥å à áá¬ âà¨¢ ¥¬ëå £à ä®¢ |

æ¥«®¥ ç¨á«®.

5. � ª®¢à®¢®© ¤®à®¦ª¥ 1 ¬×100 ¬ ¢ëà¥§ ­® ­¥áª®«ìª® ­¥¯¥à¥á¥ª îé¨åáï ª¢ ¤à â­ëå ¤ëà (¤ëàë

­¥ ¨¬¥îâ ®¡é¨å â®ç¥ª, ¤ ¦¥ £à ­¨ç­ëå, ¨ ¬®£ãâ ¯à¨¬ëª âì ª ªà î ¤®à®¦ª¨). �â®à®­ë ¤ëà

¬¥­ìè¥ ¬¥âà  ¨ ¯ à ««¥«ì­ë áâ®à®­ ¬ ¤®à®¦ª¨, áã¬¬  ¨å ¯¥à¨¬¥âà®¢ à ¢­  10 ¬. �«¨âª 

å®ç¥â ¤®¯®«§â¨ ¨§ ª ª®©-­¨¡ã¤ì â®çª¨ ¢ ­ ç «¥ ¤®à®¦ª¨ ¢ ª ªãî-­¨¡ã¤ì â®çªã ¢ ª®­æ¥ ¥ñ ¯®

¯ãâ¨, á®áâ®ïé¥¬ã ¨§ ­¥áª®«ìª¨å ®âà¥§ª®¢. � ª®£® ­ ¨¬¥­ìè¥£® ç¨á«  ®âà¥§ª®¢ ¥© § ¢¥¤®¬®

å¢ â¨â? (�®çª¨ ­ ç «  ¨ ª®­æ  ¯ãâ¨ ®­  ¢ë¡¨à ¥â á ¬ .)

6. �  áâ®à®­¥ CD ¯ à ««¥«®£à ¬¬  ABCD ¯®áâà®¥­ ­ àã¦ã à ¢­®áâ®à®­­¨© âà¥ã£®«ì­¨ª CDE.
�  ¯«®áª®áâ¨ ¤ ­  ¯à®¨§¢®«ì­ ï â®çª  P . �®ª ¦¨â¥ ­¥à ¢¥­áâ¢® PA + PB + AD > PE.

7. �¬¥¥âáï ¤®áª  n× n ¨ ­¥®£à ­¨ç¥­­ë© ­ ¡®à á «ä¥â®ª 2× 2, ã ª ¦¤®© ¨§ ­¨å ¤¢¥ ª«¥âª¨ ­ 

®¤­®© ¨§ ¤¨ £®­ «¥© ®ªà è¥­ë ªà á­ë¬,   ¤¢¥ ¤àã£¨¥ | á¨­¨¬. � «ä¥âª¨ ®¤­  §  ¤àã£®©

¢ëª« ¤ë¢ îâáï ­  ¤®áªã (ª ¦¤ ï ¯®ªàë¢ ¥â ª«¥âç âë© ª¢ ¤à â¨ª 2 × 2) ¤® â¥å ¯®à, ¯®ª 

¢á¥ ª«¥âª¨ ­¥ ¡ã¤ãâ ¯®ªàëâë (®¤­  ª«¥âª  ¬®¦¥â ¡ëâì ¯®ªàëâ  ¡®«¥¥ ®¤­®£® à § ). � ©¤¨â¥

¬ ªá¨¬ «ì­®¥ ª®«¨ç¥áâ¢® ªà á­ëå ª«¥â®ª ¢ ¨â®£®¢®© á¨âã æ¨¨.

8. �¨ªá¨à®¢ ­­ë¥ ®ªàã¦­®áâ¨ Ω ¨ ω ª á îâáï ¢­ãâà¥­­¨¬ ®¡à §®¬ ¢ â®çª¥ N . �¥à¥¬¥­­ ï

å®à¤  AB ¡®«ìè¥© ®ªàã¦­®áâ¨ Ω ª á ¥âáï ω ¢ â®çª¥ K. �àï¬ ï NK ¯¥à¥á¥ª ¥â Ω ¢â®à¨ç­® ¢

â®çª¥ C. �ãáâì Q ¨ P | ¢â®àë¥ â®çª¨ ¯¥à¥á¥ç¥­¨ï ¯àï¬ëå NA ¨ NB c ω,   D ¨ E | ¢â®àë¥

â®çª¨ ¯¥à¥á¥ç¥­¨ï ¯àï¬ëå CQ ¨ CP c ω. �®ª ¦¨â¥, çâ® à ¤¨ãá ®ªàã¦­®áâ¨, ®¯¨á ­­®© ®ª®«®
âà¥ã£®«ì­¨ª  CDE, ­¥ § ¢¨á¨â ®â ¯®«®¦¥­¨ï â®çª¨ K ­  ω.

9. � ©¤¨â¥ ¢á¥ ­ âãà «ì­ë¥ n, ¤«ï ª®â®àëå ¢á¥ ª®íää¨æ¨¥­âë ¬­®£®ç«¥­ 

(x2 + x + 1)n − (x2 + x)n − (x2 + 1)n − (x + 1)n + x2n + xn + 1

¤¥«ïâáï ­  7.

10. � âãà «ì­ë¥ ç¨á«  a, b, c â ª®¢ë, çâ® ª ¦¤®¥ ¨§ âà¥å ç¨á¥«
a2

a + b
,

b2

b + c
,

c2

c + a
ï¢«ï¥âáï

¯à®áâë¬ ç¨á«®¬. �®ª ¦¨â¥, çâ® a = b = c.


