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1. ‚¢¥ ¤¥­¨¥

‚ ¤ ­­ ®¬ ¯ ®á®¡̈̈ ¯à¨¢¥ ¤¥­ë ®¡à §æë íª§ ¬ ¥­ æ¨®­­ëå ¡ ¨« ¥â®¢, ¢ à¨-
 ­âë § ¤ ­¨© ®«¨¬¯¨  ¤ ¨ á®¡¥á¥¤®¢ ­¨© ¯ ® ¬ â ¥¬ â¨ª ¥, ¯à¥¤« £ ¢è¨å áï
¯ ®áâã¯ îé¨¬ ¢ Œƒ’ “ ƒ€ ­  ¤­ ¥¢­®¥®â¤¥«¥­¨¥ ¢ 1997 | 2008 £®¤ å. Š
ç áâ¨ ¡ ¨« ¥â®¢ ¤ ­ë à¥è¥­¨ï, ª ®áâ «ì­ë¬ | ®â¢¥âë¨ ãª § ­¨ï.

•®áâã¯ îé¨¥ ¢ Œƒ’ “ ƒ€ á¤ îâ ¯ ® ¬ â ¥¬ â¨ª ¥ ®¤¨­ íª§ ¬ ¥­ ¢ ¯¨áì-
¬¥­­ ®©ä®à¬¥. „«¨â ¥«ì­ ®áâì íª§ ¬ ¥­  á®áâ ¢«ï¥â3  áâà®­ ®¬¨ç¥áª¨å ç á .
€¡ ¨âãà¨¥­âë, ¨¬ ¥îé¨¥  ââ ¥áâ â á ¬¥¤ «ìî, ¬®£ãâ¯à®©â¨ (ãáâ­ ®)á®¡¥á¥-
¤®¢ ­¨¥ ¯ ®¬ â ¥¬ â¨ª ¥. ‘®¡ ¥á¥¤®¢ ­¨¥ ¢ª«îç ¥â ¢ á¥¡ï âà¨ § ¤  ç¨ ¨ ®¤¨­
â¥®à¥â¨ç¥áª¨© ¢®̄à®á (á¬. ¤ « ¥¥ ¯ã­ªâ 2:2). •à¨ ãá¯¥è­ ®¬ ¯à®å®¦¤ ¥­¨¨
á®¡¥á¥¤®¢ ­¨ï íâ¨  ¡ ¨âãà¨¥­âë § ç¨á«ïîâ áï ¡ ¥§íª§ ¬ ¥­®¢. Œ¥¤ «¨áâë, ­ ¥
¯à®è ¥¤è¨¥ á®¡¥á¥¤®¢ ­¨¥, á¤ îâ ¢á¥íª§ ¬ ¥­ë ­  ®¡é¨å ®á­®¢ ­¨ïå. •®-
áâã¯ îé¨¥ ¯ ®¤®£®¢®àã á¤ îâ ¢áâã¯¨â ¥«ì­ ®¥á®¡¥á¥¤®¢ ­¨¥, ¢ ª®â®à®¥¢å®-
¤¨â ®¤¨­ â¥®à¥â¨ç¥áª¨© ¢®̄à®á (á¬. ¤ « ¥¥¯ã­ªâ 2:2) ¨ ¤¢¥§ ¤  ç¨.

•ª§ ¬ ¥­ æ¨®­­ë© ¡ ¨« ¥â ¯ ® ¬ â ¥¬ â¨ª ¥ á®¤¥à¦¨â ­ ¥áª®«ìª®§ ¤  ç à §-
­ ®£®ãà®¢­ï á«®¦­ ®áâ¨. •¥è âì § ¤  ç¨ ¬®¦­ ®¢ «î¡® ¬ ¯ ®àï¤ª ¥, ãª § ¢ ¥ñ
­ ®¬¥à. •  ç¨áâ®¢¨ª ­ã¦­ ®¯ ¥à¥¯¨á âì ¯ ®«­®áâìî ãá«®¢¨¥ § ¤  ç¨, à¥è¥­¨¥
¨ ®â¢¥â.

•¥è ¥­¨¥ ª ¦¤ ®© § ¤  ç¨ ¤®«¦­ ®¡ ëâì ¯à¨¢¥ ¤¥­®¯ ®«­®áâìî á ­ ¥®¡å®¤¨-
¬ë¬¨ ®¡®á­®¢ ­¨ï¬¨. •à¨ ¨á¯ ®«ì§®¢ ­¨¨ â¥®à¥¬ ¨ ãâ¢¥à¦¤ ¥­¨©, ¢å®¤ïé¨å
¢ ¯à®£à ¬¬ã áà¥¤­ ¥©èª ®«ë ¯ ®¬ â ¥¬ â¨ª ¥, ¤®áâ â®ç­ ®á®á« âìáï ­  ­¨å,
­ ¥¤ ¢  ï ¨å ä®à¬ã«¨à®¢ªã. • ¯à¨¬ ¥à,¨§ âà¥ã£®«ì­¨ª  AB C ¯ ®â¥®à¥¬¥•¨-
ä £ ®à  ¯ ®«ãç ¥¬ AB 2 = AC 2+ BC2. ‡  ¤  ç  ­  ¤®ª § â ¥«ìáâ¢®§ ¢¥àè ¥â áï
á«®¢ ¬¨

"
çâ®¨ âà¥¡®¢ «®áì ¤®ª § âì \ ¨«¨

"
¤®ª § â ¥«ìáâ¢®§ ¢¥àè¥­®\ .
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2. •à®£à ¬¬a ¢áâã¯¨â ¥«ì­ ®£® íª§ ¬ ¥­ 
¯ ® ¬ â ¥¬ â¨ª ¥ ¤«ï ¯ ®áâã¯ îé¨å

¢ Œƒ ’ “ ƒ€ ¢ 2008 £.

• áâ ®ïé  ï ¯à®£à ¬¬  á®áâ®̈â ¨§ âàñå à §¤¥«®¢.
‚ ¯ ¥à¢®¬ à §¤¥«¥ ¯ ¥à¥ç¨á«¥­ë ®á­®¢­ë¥ ¬ â ¥¬ â¨ç¥áª¨¥ ¯ ®­ïâ¨ï, ª®â®-

àë¬¨ ¤®«¦ ¥­ ¢«  ¤¥âì ¯ ®áâã¯ îé¨© ª ª ­  ¯¨áì¬ ¥­­ ®¬ íª§ ¬ ¥­¥, â ª ¨ ­ 
á®¡¥á¥¤®¢ ­¨¨.

‚â ®à®©à §¤¥« ¯à¥¤áâ ¢«ï¥â á®¡®©¯ ¥à¥ç¥­ì â¥®à¥â¨ç¥áª¨å ¢®̄à®á®¢, ¤®-
ª § â ¥«ìáâ¢  ª®â®àëå ­  ¤®§­ âì ¤«ï á®¡¥á¥¤®¢ ­¨ï; ¤«ï ¯¨áì¬ ¥­­ ®£®íª§ -
¬¥­  ­  ¤®§­ âì «¨èì ä®à¬ã«¨à®¢ª¨. •à¨ ¯ ®¤£®â®¢ª¥ ª ¯¨áì¬ ¥­­ ®¬ã íª§ -
¬¥­ã æ¥«¥á®®¡à §­ ®¯ ®§­ ª ®¬¨âìáï áä®à¬ã«¨à®¢ª ¬¨ ãâ¢¥à¦¤ ¥­¨© ¨§ íâ®£®
à §¤¥« .

‚ âà¥âì¥¬ à §¤¥«¥ ãª § ­ ®,ª ª¨¥ ­ ¢ëª¨ ¨ ã¬¥­¨ï âà¥¡ ãîâ áï ®â¯ ®áâã-
¯ îé ¥£®­  ¯¨áì¬ ¥­­ ®¬ íª§ ¬ ¥­¥ ¨ ­  á®¡¥á¥¤®¢ ­¨¨.

Ž¡êñ¬ §­ ­¨© ¨ áâ¥¯¥­ì ¢«  ¤¥­¨ï ¬ â ¥à¨ « ®¬, ®̄¨á ­­ë¬ ¢ ¯à®£à ¬-
¬¥, á®®â¢¥âáâ¢ãîâ ªãàáã¬ â ¥¬ â¨ª¨ áà¥¤­ ¥©èª ®«ë. •®áâã¯ îé¨© ¬®¦ ¥â
¯ ®«ì§®¢ âìáï ¢á¥¬ àá¥­ « ®¬ áà¥¤áâ¢ ¨§ íâ®£®ªãàá . Ž¤­ ª ®¤«ï à¥è¥­¨ï
íª§ ¬ ¥­ æ¨®­­ëå § ¤  ç ¤®áâ â®ç­ ®ã¢¥à¥­­®£®¢«  ¤¥­¨ï «¨èì â¥¬¨ ¯ ®­ï-
â¨ï¬¨ ¨ ¨å á¢®©áâ¢ ¬¨, ª®â®àë¥ ¯ ¥à¥ç¨á«¥­ë ¢ ­ áâ ®ïé ¥©¯à®£à ¬¬ ¥.Ž¡ê-
¥ªâë ¨ ä ªâë, ­ ¥ ¨§ãç ¥¬ë¥ ¢ ®¡é ¥®¡à §®¢ â¥«ì­ ®© èª ®«¥, â ª¦ ¥ ¬®£ãâ
¨á¯ ®«ì§®¢ âìáï ¯ ®áâã¯ îé¨¬¨, ­ ®¯à¨ ãá«®¢¨¨, çâ®®­ á¯®á®¡¥­ ¨å â®ç­ ®
ä®à¬ã«¨à®¢ âì, ¯ ®ïá­ïâì ¨ ¤®ª §ë¢ âì.

‚ á¢ï§¨ á ®¡̈ «¨¥¬ ãç¥¡ ­¨ª ®¢ ¨ à¥£ã«ïà­ë¬ ¨å ¯ ¥à¥¨§¤ ­¨¥¬, ®â¤¥«ì-
­ë¥ ãâ¢¥à¦¤ ¥­¨ï ¢â®à®£®à §¤¥«  ¬®£ãâ¢ ­ ¥ª®â®àëå ãç¥¡ ­¨ª å ­ §ë¢ âì-
áï ¨­  ç¥, ç¥¬ ¢ ¯à®£à ¬¬ ¥, ¨«¨ ä®à¬ã«¨à®¢ âìáï ¢ ¢¨¤¥ § ¤  ç, ¨«¨ ¢®¢á¥
®âáãâáâ¢®¢ âì. ’ ª¨¥ á«ãç ¨ ­ ¥ ®á¢®¡®¦¤ îâ ¯ ®áâã¯ îé ¥£®®â­ ¥®¡å®¤¨-
¬®áâ¨ §­ âì íâ¨ ãâ¢¥à¦¤ ¥­¨ï.

2.1. Žá­ ®¢­ë¥ ¯ ®­ïâ¨ï

1. • âãà «ì­ë¥ ç¨á« . „¥«¨¬ ®áâì. •à®áâë¥ ¨ á®áâ ¢­ë¥ ç¨á« . • ¨-
¡®«ìè¨© ®¡é¨© ¤¥«¨â¥«ì ¨ ­ ¨¬ ¥­ìè ¥¥®¡é ¥¥ªà â ­ ®¥.

2. –¥«ë¥, à æ¨®­ «ì­ë¥ ¨ ¤¥©áâ¢¨â¥«ì­ë¥ ç¨á« . •à®æ¥­âë. Œ®¤ã«ì
ç¨á« , áâ¥¯¥­ì, ª®à¥­ì,  à¨ä¬ ¥â¨ç¥áª¨© ª®à¥­ì, «®£ à¨ä¬. ‘¨­ãá,
ª®á¨­ãá, â ­£ ¥­á, ª®â ­£¥­á ç¨á«  (ã£« ). €àª á¨­ãá,  àªª ®á¨­ãá,  àª-
â ­£ ¥­á,  àªª ®â ­£¥­á ç¨á« .
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2.2. ‘® ¤¥à¦ ­¨¥ â¥®à¥â¨ç¥áª®©ç áâ¨ á®¡¥á¥¤®¢ ­¨ï 7

3. —¨á«®¢ë¥ ¨ ¡ ãª¢¥­­ë¥ ¢ëà ¦ ¥­¨ï. • ¢¥­ áâ¢  ¨ â®¦¤ ¥áâ¢ .
4. ”ã­ªæ¨ï, ¥ñ ®¡« áâì ®̄à¥¤¥«¥­¨ï ¨ ®¡« áâì §­  ç¥­¨©. ‚®§à áâ ­¨¥,

ã¡ë¢ ­¨¥, ¯ ¥à¨®¤¨ç­ ®áâì, çñâ­ ®áâì, ­ ¥çñâ­ ®áâì. • ¨¡®«ìè ¥¥¨ ­ ¨-
¬¥­ìè ¥¥§­  ç¥­¨ï äã­ªæ¨¨. ƒà ä ¨ª äã­ªæ¨¨.

5. ‹¨­ ¥©­ ï, ª¢  ¤à â¨ç­  ï, áâ¥¯¥­­  ï, ¯ ®ª § â ¥«ì­  ï, «®£ à¨ä¬¨ç¥á-
ª  ï, âà¨£®­ ®¬¥âà¨ç¥áª¨¥ ¨ ®¡à â ­ë¥ âà¨£®­ ®¬¥âà¨ç¥áª¨¥ äã­ªæ¨¨.

6. “à ¢­ ¥­¨¥, ­ ¥à ¢¥­áâ¢®,á¨áâ¥¬ . •¥è ¥­¨ï (ª ®à­¨) ãà ¢­ ¥­¨ï, ­ ¥à -
¢¥­áâ¢ , á¨áâ¥¬ë. • ¢­ ®á¨«ì­ ®áâì.

7. €à¨ä¬ ¥â¨ç¥áª  ï ¨ £¥®¬¥âà¨ç¥áª  ï ¯à®£à¥áá¨¨.
8. •à®¨§¢®¤­ë¥ áâ¥¯¥­­ëå, ¯ ®ª § â ¥«ì­ëå, «®£ à¨ä¬¨ç¥áª¨å ¨ âà¨£®-

­ ®¬¥âà¨ç¥áª¨å äã­ªæ¨©. ƒ¥®¬¥âà¨ç¥áª¨© á¬ëá« ¯à®¨§¢®¤­ ®©.“à ¢-
­ ¥­¨¥ ª á â ¥«ì­ ®©ª £à ä ¨ª ã äã­ªæ¨¨.

9. •àï¬  ï ­  ¯« ®áª®áâ¨. ‹ãç, ®âà¥§®ª, «®¬ ­  ï, ã£®«.
10. ’à¥ ã£®«ì­¨ª. Œ¥¤¨ ­ , ¡ ¨áá¥ªâà¨á , ¢ëá®â .
11. ‚ë¯ãª«ë© ¬­ ®£®ã£®«ì­¨ª. Š¢  ¤à â, ¯àï¬ ®ã£®«ì­¨ª, ¯ à «« ¥«®£-

à ¬¬, à®¬¡, âà ¯ ¥æ¨ï. •à ¢¨«ì­ë© ¬­ ®£®ã£®«ì­¨ª. „¨ £ ®­ «ì.
12. Žªàã¦­ ®áâì ¨ ªàã£. •  ¤¨ãá, å®à¤ , ¤¨ ¬ ¥âà, ª á â ¥«ì­  ï, á¥ªãé  ï.

„ã£  ®ªàã¦­ ®áâ¨ ¨ ªàã£®¢®© á¥ªâ®à. –¥­âà «ì­ë© ¨ ¢¯¨á ­­ë© ã£-
«ë.

13. •àï¬  ï ¨ ¯« ®áª®áâì ¢ ¯à®áâà ­ áâ¢¥.„¢ã£à ­­ë© ã£®«.
14. Œ­®£®£à ­­¨ª. Šã¡, ¯ à «« ¥«¥¯¨¯ ¥¤, ¯à¨§¬ , ¯¨à ¬¨¤ .
15. –¨«¨­ ¤à, ª®­ãá, è à, áä¥à .
16. • ¢¥­ áâ¢®̈ ¯ ®¤®¡̈ ¥ ä¨£ãà. ‘¨¬¬ ¥âà¨ï.
17. • à «« ¥«ì­ ®áâì ¨ ¯ ¥à¯¥­¤¨ª ã«ïà­ ®áâì ¯àï¬ëå, ¯« ®áª®áâ¥©. ‘ªà¥-

é¨¢ îé¨¥áï ¯àï¬ë¥. “£ ®« ¬¥¦¤ã ¯àï¬ë¬¨, ¯« ®áª®áâï¬¨, ¯àï¬ ®©
¨ ¯« ®áª®áâìî.

18. Š á ­¨¥. ‚¯¨á ­­ë¥ ¨ ®̄¨á ­­ë¥ ä¨£ãàë ­  ¯« ®áª®áâ¨¨ ¢ ¯à®áâà ­-
áâ¢¥.‘¥ç¥­¨¥ ä¨£ãàë ¯« ®áª®áâìî.

19. ‚¥«¨ç¨­  ã£« . „«¨­  ®âà¥§ª ,®ªàã¦­ ®áâ¨¨ ¤ã£¨ ®ªàã¦­ ®áâ¨.•« ®-
é  ¤ì ¬­ ®£®ã£®«ì­¨ª , ªàã£  ¨ ªàã£®¢®£®á¥ªâ®à . •« ®é  ¤ì ¯ ®¢¥àå-
­ ®áâ¨ ¨ ®¡êñ¬ ¬­ ®£®£à ­­¨ª , æ¨«¨­ ¤à , ª®­ãá , è à .

20. Š®®à¤¨­ â ­  ï ¯àï¬  ï. —¨á«®¢ë¥ ¯à®¬¥¦ãâª¨. „¥ª à â®¢ë ª®®à¤¨­ -
âë ­  ¯« ®áª®áâ¨ ¨ ¢ ¯à®áâà ­ áâ¢¥.‚¥ªâ ®àë.

2.2. ‘® ¤¥à¦ ­¨¥ â¥®à¥â¨ç¥áª ®© ç áâ¨ á®¡¥á¥¤®¢ ­¨ï

€«£ ¥¡ à 

1. •à¨§­ ª¨ ¤¥«¨¬®áâ¨ ­  2, 3, 5, 9, 10.
2. ‘¢® ©áâ¢ ç¨á«®¢ëå ­ ¥à ¢¥­áâ¢.
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3. ”® à¬ã«ë á®ªà éñ­­ ®£®ã¬­ ®¦ ¥­¨ï.
4. ‘¢® ©áâ¢ «¨­ ¥©­®©äã­ªæ¨¨ ¨ ¥ñ£à ä ¨ª.
5. ”® à¬ã«  ª®à­ ¥©ª¢  ¤à â ­ ®£®ãà ¢­ ¥­¨ï. ’¥®à¥¬  ®à §«®¦ ¥­¨¨ ª¢ -

¤à â ­ ®£®âàñåç«¥­  ­  «¨­ ¥©­ë¥ ¬­ ®¦¨â ¥«¨. ’¥®à¥¬  ‚¨¥â .
6. ‘¢® ©áâ¢  ª¢  ¤à â¨ç­ ®©äã­ªæ¨¨ ¨ ¥ñ£à ä ¨ª.
7. •¥à ¢¥­ áâ¢®,á¢ï§ë¢ îé ¥¥áà¥¤­ ¥¥ à¨ä¬ ¥â¨ç¥áª®¥¨ áà¥¤­ ¥¥£¥®¬¥-

âà¨ç¥áª®¥¤¢ãå ç¨á¥«. •¥à ¢¥­ áâ¢®¤«ï áã¬¬ë ¤¢ãå ¢§ ¨¬­ ®®¡à â-
­ëå ç¨á¥«.

8. ”® à¬ã«ë ®¡é ¥£® ç«¥­  ¨ áã¬¬ë n ¯ ¥à¢ëå ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®©
¯à®£à¥áá¨¨.

9. ”® à¬ã«ë ®¡é ¥£® ç«¥­  ¨ áã¬¬ë n ¯ ¥à¢ëå ç«¥­®¢ £¥®¬¥âà¨ç¥áª®©
¯à®£à¥áá¨¨.

10. ‘¢® ©áâ¢  áâ¥¯¥­¥©á ­ âãà «ì­ë¬¨ ¨ æ¥«ë¬¨ ¯ ®ª § â ¥«ï¬¨. ‘¢® ©-
áâ¢   à¨ä¬ ¥â¨ç¥áª¨å ª®à­ ¥©n-©áâ¥¯¥­¨. ‘¢® ©áâ¢ áâ¥¯¥­¥©á à æ¨-
®­ «ì­ë¬¨ ¯ ®ª § â ¥«ï¬¨.

11. ‘¢® ©áâ¢ áâ¥¯¥­­ ®© äã­ªæ¨¨ á æ¥«ë¬ ¯ ®ª § â ¥«¥¬ ¨ ¥ñ£à ä ¨ª.
12. ‘¢® ©áâ¢  ¯ ®ª § â ¥«ì­ ®©äã­ªæ¨¨ ¨ ¥ñ£à ä ¨ª.
13. Žá­ ®¢­®¥«®£ à¨ä¬¨ç¥áª ®¥â®¦¤ ¥áâ¢®.‹®£ à¨ä¬ ¯à®¨§¢¥¤¥­¨ï, áâ¥-

¯ ¥­¨, ç áâ­ ®£®.”® à¬ã«  ¯ ¥à¥å®¤  ª ­ ®¢®¬ã ®á­®¢ ­¨î.
14. ‘¢® ©áâ¢ «®£ à¨ä¬¨ç¥áª ®©äã­ªæ¨¨ ¨ ¥ñ£à ä ¨ª.
15. Žá­ ®¢­®¥âà¨£®­ ®¬¥âà¨ç¥áª®¥â®¦¤ ¥áâ¢®.‘®®â­ ®è ¥­¨ï ¬¥¦¤ã âà¨-

£®­ ®¬¥âà¨ç¥áª¨¬¨ äã­ªæ¨ï¬¨ ®¤­ ®£®¨ â®£®¦ ¥  à£ã¬¥­â . ”® à¬ã«ë
¯à¨¢¥ ¤¥­¨ï, á«®¦ ¥­¨ï, ¤¢®©­®£®¨ ¯ ®«®¢¨­­ ®£® à£ã¬¥­â , áã¬¬ë ¨
à §­ ®áâ¨âà¨£®­ ®¬¥âà¨ç¥áª¨å äã­ªæ¨©. ‚ëà ¦ ¥­¨¥ âà¨£®­ ®¬¥âà¨ç¥-
áª¨å äã­ªæ¨© ç¥à¥§â ­£ ¥­á ¯ ®«®¢¨­­ ®£® à£ã¬¥­â . •à¥®¡ à §®¢ ­¨¥
¯à®¨§¢¥¤¥­¨ï á¨­ãá®¢ ¨ ª®á¨­ãá®¢ ¢ áã¬¬ã. •à¥®¡ à §®¢ ­¨¥ ¢ëà ¦ ¥-
­¨ï asinx + bcosx á ¯ ®¬®éìî ¢á¯®¬®£ â¥«ì­ ®£® à£ã¬¥­â .

16. ”® à¬ã«ë à¥è¥­¨© ¯à®áâ¥©è¨å âà¨£®­ ®¬¥âà¨ç¥áª¨å ãà ¢­ ¥­¨©.
17. ‘¢® ©áâ¢ âà¨£®­ ®¬¥âà¨ç¥áª¨å äã­ªæ¨© ¨ ¨å £à ä ¨ª¨.

ƒ¥®¬ ¥âà¨ï

1. ’¥®à¥¬  ®¯ à «« ¥«ì­ëå ¯àï¬ëå ­  ¯« ®áª®áâ¨.
2. ‘¢® ©áâ¢ ¢¥àâ¨ª «ì­ëå ¨ á¬¥¦­ëå ã£«®¢.
3. ‘¢® ©áâ¢ à ¢­ ®¡¥¤à¥­­ ®£®âà¥ã£®«ì­¨ª .
4. •à¨§­ ª¨ à ¢¥­ áâ¢  âà¥ã£®«ì­¨ª ®¢.
5. ’¥®à¥¬  ®áã¬¬¥¢­ãâà¥­­¨å ã£«®¢ âà¥ã£®«ì­¨ª . ’¥®à¥¬  ®¢­¥è­ ¥¬

ã£«¥ âà¥ã£®«ì­¨ª . ‘¢® ©áâ¢ áà¥¤­ ¥©«¨­¨¨ âà¥ã£®«ì­¨ª .
6. •à¨§­ ª¨ à ¢¥­ áâ¢  ¨ ¯ ®¤®¡̈ ï ¯àï¬ ®ã£®«ì­ëå âà¥ã£®«ì­¨ª ®¢. •à®-

¯ ®àæ¨®­ «ì­ ®áâì ®âà¥§ª®¢ ¢ ¯àï¬ ®ã£®«ì­ ®¬ âà¥ã£®«ì­¨ª ¥. ’¥®à¥¬ 
•¨ä £ ®à .
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7. ’¥®à¥¬  ” « ¥á . •à¨§­ ª¨ ¯ ®¤®¡̈ ï âà¥ã£®«ì­¨ª ®¢.
8. ‘¢® ©áâ¢®á¥à¥¤¨­­ ®£® ¯ ¥à¯¥­¤¨ª ã«ïà  ª ®âà¥§ªã. ‘¢® ©áâ¢®¡ ¨áá¥ª-

âà¨áë ã£« .
9. ’¥®à¥¬ë ®¯ ¥à¥á¥ç¥­¨¨ ¬¥¤¨ ­, ¯ ¥à¥á¥ç¥­¨¨ ¡ ¨áá¥ªâà¨á ¨ ¯ ¥à¥á¥ç¥-

­¨¨ ¢ëá®ââà¥ã£®«ì­¨ª .
10. ‘¢® ©áâ¢®®âà¥§ª®¢, ­  ª®â®àë¥ ¡ ¨áá¥ªâà¨á  âà¥ã£®«ì­¨ª  ¤¥«¨â ¯à®-

â¨¢®̄ ®«®¦­ãî áâ®à®­ã.
11. ‘¢® ©áâ¢®ª á â ¥«ì­ ®© ª ®ªàã¦­ ®áâ¨. • ¢¥­ áâ¢®ª á â ¥«ì­ëå, ¯à®-

¢¥¤ñ­­ëå ¨§ ®¤­ ®©â®çª¨ ª ®ªàã¦­ ®áâ¨. ’¥®à¥¬ë ®¢¯¨á ­­ëå ã£« å.
’¥®à¥¬  ®¡ ã£«¥, ®¡à §®¢ ­­ ®¬ ª á â ¥«ì­ ®© ¨ å®à¤®©. ’¥®à¥¬ë ®¡
ã£«¥ ¬¥¦¤ã ¤¢ã¬ï ¯ ¥à¥á¥ª îé¨¬¨áï å®à¤ ¬¨ ¨ ®¡ ã£«¥ ¬¥¦¤ã ¤¢ã¬ï
á¥ªãé¨¬¨, ¢ëå®¤ïé¨¬¨ ¨§ ®¤­ ®©â®çª¨. • ¢¥­ áâ¢®̄ à®¨§¢¥¤¥­¨© ®â-
à¥§ª®¢ ¤¢ãå ¯ ¥à¥á¥ª îé¨å áï å®à¤. • ¢¥­ áâ¢®ª¢  ¤à â  ª á â ¥«ì­ ®©
¯à®¨§¢¥¤¥­¨î á¥ªãé ¥©­  ¥ñ¢­¥è­îî ç áâì.

12. ‘¢® ©áâ¢®ç¥âëàñåã£®«ì­¨ª , ¢¯¨á ­­ ®£®¢ ®ªàã¦­ ®áâì. ‘¢® ©áâ¢®ç¥-
âëàñåã£®«ì­¨ª , ®̄¨á ­­ ®£®®ª®«®®ªàã¦­ ®áâ¨.

13. ’¥®à¥¬  ®¡ ®ªàã¦­ ®áâ¨,¢¯¨á ­­ ®©¢ âà¥ã£®«ì­¨ª. ’¥®à¥¬  ®¡®ªàã¦-
­ ®áâ¨, ®̄¨á ­­ ®©®ª®«®âà¥ã£®«ì­¨ª .

14. ’¥®à¥¬ë á¨­ãá®¢ ¨ ª®á¨­ãá®¢ ¤«ï âà¥ã£®«ì­¨ª .
15. ’¥®à¥¬  ®áã¬¬¥ ¢­ãâà¥­­¨å ã£«®¢ ¢ë¯ãª« ®£®¬­ ®£®ã£®«ì­¨ª .
16. •à¨§­ ª¨ ¯ à «« ¥«®£à ¬¬ . ‘¢® ©áâ¢  ¯ à «« ¥«®£à ¬¬ .
17. ‘¢® ©áâ¢ áà¥¤­ ¥©«¨­¨¨ âà ¯ ¥æ¨¨.
18. ”® à¬ã«  ¤«ï ¢ëç¨á« ¥­¨ï à ááâ®ï­¨ï ¬¥¦¤ã ¤¢ã¬ï â®çª ¬¨ ­  ª®®à-

¤¨­ â ­ ®©¯« ®áª®áâ¨. “à ¢­ ¥­¨¥ ®ªàã¦­ ®áâ¨.
19. ’¥®à¥¬ë ®¯ à «« ¥«ì­ ®áâ¨ ¯àï¬ëå ¢ ¯à®áâà ­ áâ¢¥.•à¨§­ ª ¯ à «-

«¥«ì­ ®áâ¨¯àï¬ ®©¨ ¯« ®áª®áâ¨.•à¨§­ ª ¯ à «« ¥«ì­ ®áâ¨¯« ®áª®áâ¥©.
20. •à¨§­ ª ¯ ¥à¯¥­¤¨ª ã«ïà­ ®áâ¨¯àï¬ ®©¨ ¯« ®áª®áâ¨.’¥®à¥¬  ®¡ ®¡é ¥¬

¯ ¥à¯¥­¤¨ª ã«ïà¥ ª ¤¢ã¬ áªà¥é¨¢ îé¨¬ áï ¯àï¬ë¬. •à¨§­ ª ¯ ¥à¯¥­-
¤¨ª ã«ïà­ ®áâ¨ ¯« ®áª®áâ¥©.’¥®à¥¬  ®âàñå¯ ¥à¯¥­¤¨ª ã«ïà å.

2.3. ’à¥ ¡®¢ ­¨ï ª ¯ ®áâã¯ îé ¥¬ã

•  íª§ ¬¥­¥ ¯® ¬ â¥¬ â¨ª¥ ¯®áâã¯ îé¨© ¤®«¦¥­ ã¬¥âì:

1) ¢ë¯ ®«­ïâì (¡ ¥§ ª «ìª ã«ïâ ®à ) ¤¥©áâ¢¨ï ­  ¤ ç¨á« ¬¨ ¨ ç¨á«®¢ë¬¨
¢ëà ¦ ¥­¨ï¬¨; ¯à¥®¡à §®¢ë¢ âì ¡ ãª¢¥­­ë¥ ¢ëà ¦ ¥­¨ï; ¯à®¨§¢®¤¨âì
®̄ ¥à æ¨¨ ­  ¤ ¢¥ªâ®à ¬¨ (á«®¦ ¥­¨¥, ã¬­ ®¦ ¥­¨¥ ­  ç¨á«®,áª «ïà­ ®¥
¯à®¨§¢¥¤¥­¨¥); ¯ ¥à¥¢®¤¨âì ®¤­¨ ¥¤¨­¨æë ¨§¬¥à¥­¨ï ¢¥«¨ç¨­ ¢ ¤àã-
£¨¥;
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2) áà ¢­¨¢ âì ç¨á«  ¨ ­ å ®¤¨âì ¨å ¯à¨¡«¨¦ñ­­ë¥ §­  ç¥­¨ï (¡ ¥§ª «ì-
ªã«ïâ ®à ); ¤®ª §ë¢ âì â®¦¤ ¥áâ¢  ¨ ­ ¥à ¢¥­áâ¢  ¤«ï ¡ ãª¢¥­­ëå ¢ë-
à ¦ ¥­¨©;

3) à¥è âì ãà ¢­ ¥­¨ï, ­ ¥à ¢¥­áâ¢ , á¨áâ¥¬ë (¢ â®¬ ç¨á«¥ á ¯ à ¬ ¥âà -
¬¨) ¨ ¨áá«¥¤®¢ âì ¨å à¥è¥­¨ï;

4) ­ å ®¤¨âì ¯à®¨§¢®¤­ë¥ áã¬¬ë, ¯à®¨§¢¥¤¥­¨ï ¨ ç áâ­ ®£® ¤¢ãå äã­ª-
æ¨©;à¥è âì § ¤  ç¨ ­  ­ å ®¦¤ ¥­¨¥ ª á â ¥«ì­ ®©;

5) ¨áá«¥¤®¢ âì äã­ªæ¨¨; áâà®̈âì £à ä ¨ª¨ äã­ªæ¨© ¨ ¬­ ®¦ ¥áâ¢  â®ç¥ª
­  ª®®à¤¨­ â ­ ®©¯« ®áª®áâ¨,§ ¤ ­­ë¥ ãà ¢­ ¥­¨ï¬¨ ¨ ­ ¥à ¢¥­áâ¢ ¬¨;

6) ¨§®¡à ¦ âì £¥®¬¥âà¨ç¥áª¨¥ ä¨£ãàë ­  ç¥àâ¥¦ ¥;¤¥« âì ¤®̄ ®«­¨â¥«ì-
­ë¥ ¯ ®áâà®¥­¨ï; áâà®̈âì á¥ç¥­¨ï; ¨áá«¥¤®¢ âì ¢§ ¨¬­ ®¥à á¯ ®«®¦ ¥-
­¨¥ ä¨£ãà; ¯à¨¬ ¥­ïâì ¯à¨§­ ª¨ à ¢¥­ áâ¢ , ¯ ®¤®¡̈ ï ä¨£ãà ¨ ¨å ¯à¨-
­  ¤«¥¦­ ®áâ¨ ª â®¬ã ¨«¨ ¨­ ®¬ã ¢¨¤ã;

7) ¯ ®«ì§®¢ âìáï á¢®©áâ¢ ¬¨ ç¨á¥«, ¢¥ªâ®à®¢, äã­ªæ¨© ¨ ¨å £à ä ¨ª ®¢,
á¢®©áâ¢ ¬¨  à¨ä¬ ¥â¨ç¥áª®©¨ £¥®¬¥âà¨ç¥áª®©¯à®£à¥áá¨©;

8) ¯ ®«ì§®¢ âìáï á¢®©áâ¢ ¬¨ £¥®¬¥âà¨ç¥áª¨å ä¨£ãà, ¨å å à ªâ ¥à­ëå â®-
ç¥ª, «¨­¨© ¨ ç áâ¥©,á¢®©áâ¢ ¬¨ à ¢¥­ áâ¢ , ¯ ®¤®¡̈ ï ¨ ¢§ ¨¬­ ®£®à á-
¯ ®«®¦ ¥­¨ï ä¨£ãà;

9) ¯ ®«ì§®¢ âìáï á®®â­ ®è ¥­¨ï¬¨ ¨ ä®à¬ã« ¬¨, á®¤¥à¦ é¨¬¨ ¬®¤ã«¨,
áâ¥¯¥­¨, ª®à­¨, «®£ à¨ä¬¨ç¥áª¨¥ ¨ âà¨£®­ ®¬¥âà¨ç¥áª¨¥ ¢ëà ¦ ¥­¨ï,
¢¥«¨ç¨­ë ã£«®¢, ¤«¨­ë, ¯« ®é  ¤¨, ®¡êñ¬ë;

10) á®áâ ¢«ïâì ãà ¢­ ¥­¨ï, ­ ¥à ¢¥­áâ¢  ¨ ­ å ®¤¨âì §­  ç¥­¨ï ¢¥«¨ç¨­, ¨á-
å®¤ï ¨§ ãá«®¢¨ï § ¤  ç¨;

11) ¨§« £ âì ¨ ®ä®à¬«ïâì à¥è¥­¨¥ «®£¨ç¥áª¨ ¯à ¢¨«ì­ ®,¯ ®«­®¨ ¯ ®á«¥-
¤®¢ â¥«ì­ ®,á ­ ¥®¡å®¤¨¬ë¬¨ ¯ ®ïá­¥­¨ï¬¨.

•  á®¡¥á¥¤®¢ ­¨¨ ¯® ¬ â¥¬ â¨ª¥ ¯®áâã¯ îé¨© ¤®«¦¥­ ¤®¯®«-
­¨â¥«ì­® ã¬¥âì:

12) ¤ ¢ âì ®̄à¥¤¥«¥­¨ï, ä®à¬ã«¨à®¢ âì ¨ ¤®ª §ë¢ âì ãâ¢¥à¦¤ ¥­¨ï (ä ®à-
¬ã«ë, á®®â­ ®è ¥­¨ï, â¥®à¥¬ë, ¯à¨§­ ª¨, á¢®©áâ¢  ¨ â.¯.), ãª § ­­ë¥
¢®¢â®à®¬ à §¤¥«¥ ­ áâ ®ïé ¥©¯à®£à ¬¬ë;

13)  ­ «¨§¨à® ¢ âì ä®à¬ã«¨à®¢ª¨ ãâ¢¥à¦¤ ¥­¨© ¨ ¨å ¤®ª § â ¥«ìáâ¢ ;
14) à¥è âì § ¤  ç¨ ­  ¯ ®áâà®¥­¨¥æ¨àªã«¥¬ ¨ «¨­ ¥©ª®©; ­ å ®¤¨âì £¥®¬¥-

âà¨ç¥áª¨¥ ¬¥áâ  â®ç¥ª.



3. Ž¡ à §æë íª§ ¬ ¥­ æ¨® ­­ëå ¡ ¨« ¥â®¢

3.1. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 1997 £.

‚ à¨ ­â 1.1
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
2x + 11y = � 2;
x � 3y = � 1:

2. ‚ âà ¯ ¥æ¨¨ M H K P (M P ¨ H K | ®á­®¢ ­¨ï) \ M = 90� , \ K =
= 150� , jH K j = 2 á¬. • ©â¨ áà¥¤­îî «¨­¨î âà ¯ ¥æ¨¨, ¥á«¨ ¨§¢¥áâ­ ®,çâ®
¥ñ¤¨ £ ®­ «ì ¯ ¥à¯¥­¤¨ª ã«ïà­  ¡®ª®¢®©áâ®à®­ ¥.

3. •¥è¨âì ãà ¢­ ¥­¨¥

cos(4x) + 2cos2 x = 0:

4. •¥è¨âì ãà ¢­ ¥­¨¥

(x2 � x + 1)
4

� 6x2(x2 � x + 1)
2

+ 5x4 = 0:

5. • ©â¨ ¢á¥­ âãà «ì­ë¥ §­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¤«ï ª®â®àëå ¢ëà ¦ ¥-
­¨¥ 1

x+ y+3 ®̄à¥¤¥«¥­® ¤«ï ¢á¥å â¥å ¯ à (x; y), x < 0, y < 0, ¤«ï ª®â®àëå
¢ëà ¦ ¥­¨¥ log2(xy � a) â ª¦ ¥ ®̄à¥¤¥«¥­®.

‚ à¨ ­â 1.2
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
15x + 2y = 2;
13x � 3y = � 3:

2. ‚ à ¢­ ®¡¥¤à¥­­ ®©âà ¯ ¥æ¨¨ ®áâàë¥ã£«ë à ¢­ë ¯ ®45� , ¬¥­ìè ¥¥®á­®-
¢ ­¨¥ à ¢­ ®5 á¬,   ¢ëá®â  âà ¯ ¥æ¨¨ à ¢­  4 á¬. • ©â¨ ¡®«ìè ¥¥®á­®¢ ­¨¥
¨ áà¥¤­îî «¨­¨î âà ¯ ¥æ¨¨.

3. •¥è¨âì ãà ¢­ ¥­¨¥

cos(2x) � 3cosx = 4cos2
x
2

:

4. •¥è¨âì ãà ¢­ ¥­¨¥

3x
2x2 � 4x + 5

+
2x

2x2 � 6x + 5
= 3:

11
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5. • ©â¨ ¢á¥­ âãà «ì­ë¥ §­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¤«ï ª®â®àëå ¢ëà ¦ ¥-
­¨¥ 1

x+ y� 3 ®̄à¥¤¥«¥­® ¤«ï ¢á¥å â¥å ¯ à (x; y), x > 0, y > 0, ¤«ï ª®â®àëå
¢ëà ¦ ¥­¨¥ log2(xy � a) â ª¦ ¥ ®̄à¥¤¥«¥­®.

‚ à¨ ­â 1.3
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
26x � 15y = � 45;
21x + 2y = 6:

2. ˆ§ â®çª¨ ¯à®¢¥¤¥­ë ¤¢¥ª á â ¥«ì­ë¥ ª ®ªàã¦­ ®áâ¨,ª®â®àë¥ ®¡à §ãîâ
¬¥¦¤ã á®¡®©ã£®«� . •  ¤¨ãá ®ªàã¦­ ®áâ¨à ¢¥­ r . • ©â¨ à ááâ®ï­¨¥ ¬¥¦¤ã
â®çª ¬¨ ª á ­¨ï.

3. •¥è¨âì ãà ¢­ ¥­¨¥
�
1 + cos(4x)

�
� sin(2x) = cos2(2x):

4. •¥è¨âì ãà ¢­ ¥­¨¥

x4 + x3 � 10x2 + x + 1 = 0:

5. • ©â¨ ¢á¥æ¥«ë¥ ®âà¨æ â¥«ì­ë¥ §­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¤«ï ª®â®àëå
¢ëà ¦ ¥­¨¥ 1

� x+ y+3 ®̄à¥¤¥«¥­® ¤«ï ¢á¥å â¥å ¯ à (x; y), x > 0, y < 0, ¤«ï
ª®â®àëå ¢ëà ¦ ¥­¨¥ log2(a � xy) â ª¦ ¥ ®̄à¥¤¥«¥­®.

‚ à¨ ­â 2.1
1. •¥è¨âì ãà ¢­ ¥­¨¥

3x � 2 =
1

2x � 1
:

2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

logxy (x � y) = 1;
logxy (x + y) = 0:

3. •¥è¨âì ãà ¢­ ¥­¨¥

5sin2x+sin 4x+sin 6x+ ::: = 25
cos2x

2 :

4. • ©â¨ ¬­ ®¦ ¥áâ¢®â®ç¥ª ¯« ®áª®áâ¨ (¯ ®ª § âì èâà¨å ®¢ª®©), ª®®à¤¨­ -
âë ª®â®àëå ã¤®¢«¥â¢®àïîâ § ¢¨á¨¬ ®áâ¨:

jyj 6 log1
3

�
� jx + 2j � 1

�
�:

5. • ©â¨ ¢á¥a ¨§ ¯à®¬¥¦ãâª  (�1 ; 4], ¯à¨ ª ¦¤ ®¬ ¨§ ª®â®àëå ¬¥­ìè¨©
¨§ ª®à­ ¥©ãà ¢­ ¥­¨ï

x2 + ax � 3x � 2a � 2 = 0
¯à¨­¨¬ ¥â ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥.
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‚ à¨ ­â 2.2
1. •¥è¨âì ãà ¢­ ¥­¨¥

2x � 3 =
1

9 � 4x
:

2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

lg(x2 + y2) = 2;
log2x � 4 = log23 � log2y:

3. •¥è¨âì ãà ¢­ ¥­¨¥

3cos2x� cos4x+cos6x� ::: = 3
p

3:

4. • ©â¨ ¬­ ®¦ ¥áâ¢®â®ç¥ª ¯« ®áª®áâ¨ (¯ ®ª § âì èâà¨å ®¢ª®©), ª®®à¤¨­ -
âë ª®â®àëå ã¤®¢«¥â¢®àïîâ § ¢¨á¨¬ ®áâ¨:

x2 � y2

x2 + y2 � 1
6 0:

5. • ©â¨ ¢á¥a ¨§ ¯à®¬¥¦ãâª  [1;+ 1 ), ¯à¨ ª ¦¤ ®¬ ¨§ ª®â®àëå ¡®«ìè¨©
¨§ ª®à­ ¥©ãà ¢­ ¥­¨ï

x2 + 2ax � 6x + a � 13 = 0

¯à¨­¨¬ ¥â ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥.

‚ à¨ ­â 2.3
1. •¥è¨âì ãà ¢­ ¥­¨¥

3x + 1 =
16

5x � 1
:

2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

log0;5(y � x) + log0;5
1
y = � 1;

x2 + y2 = 8:

3. •¥è¨âì ãà ¢­ ¥­¨¥

0;5sin2x� sin4x+sin 6x� ::: = 15

q
0;252cos2x:

4. • ©â¨ ¬­ ®¦ ¥áâ¢®â®ç¥ª ¯« ®áª®áâ¨ (¯ ®ª § âì èâà¨å ®¢ª®©), ª®®à¤¨­ -
âë ª®â®àëå ã¤®¢«¥â¢®àïîâ § ¢¨á¨¬ ®áâ¨

jx + yj + jx � yj > 2:

5. • ©â¨ ¢á¥a ¨§ ¯à®¬¥¦ãâª  [5;+ 1 ), ¯à¨ ª ¦¤ ®¬ ¨§ ª®â®àëå ¡®«ìè¨©
¨§ ª®à­ ¥©ãà ¢­ ¥­¨ï

x2 + 2ax � 5x + a � 11 = 0

¯à¨­¨¬ ¥â ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥.
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‚ à¨ ­â 3.1
1. •¥è¨âì ãà ¢­ ¥­¨¥

7x� 5 =
p

7:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log2(x + 1)
x � 1

> 0:

3. ‘â ®à®­ë ¯ à «« ¥«®£à ¬¬  à ¢­ë 3 ¨ 2,   ®â­ ®è ¥­¨¥ ¤«¨­ ¥£®¤¨ £ ®-

­ « ¥©à ¢­ ®
q

7
19. • ©â¨ ®áâàë©ã£®«¯ à «« ¥«®£à ¬¬ .

4. ˆá¯ ®«ì§ãï ¯à®¨§¢®¤­ãî, ¤®ª § âì, çâ® ¯à¨ �
3 < x < �

2 ¢ë¯ ®«­ï¥âáï
­ ¥à ¢¥­áâ¢®

1
2

sin(2x) �
p

3cos2 x < x �
�
3

:

5. • ©â¨ ¢á¥¯ àë ç¨á¥« (x; y), ¤«ï ª ¦¤ ®©¨§ ª®â®àëå ¢ë¯ ®«­ï¥âáï à -
¢¥­áâ¢®

4
�

3
p

4x � x2 sin2 x + y
2

+ 2cos(x + y)
�

= 13+ 4cos2(x + y):

‚ à¨ ­â 3.2
1. •¥è¨âì ãà ¢­ ¥­¨¥

43� x = 2:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

(x � 3) log1=7(x + 8) > 0:

3. “£ ®« ¯à¨ ¢¥àè¨­ ¥ A âà¥ã£®«ì­¨ª  AB C à ¢¥­ �
3. • ©â¨ ã£®« ¬¥¦-

¤ã ¬¥¤¨ ­ ®© AM ¨ ®á­®¢ ­¨¥¬ BC íâ®£® âà¥ã£®«ì­¨ª , ¥á«¨ ¥£® áâ®à®­ë
à ¢­ë AB =

p
5 �

p
21, AC =

p
2.

4. ˆá¯ ®«ì§ãï ¯à®¨§¢®¤­ãî, ¤®ª § âì, çâ® ¯à¨ �
6 < x < �

2 ¢ë¯ ®«­ï¥âáï
­ ¥à ¢¥­áâ¢®

6x � � > � 3sin(2x) � 6
p

3cos2 x:

5. • ©â¨ ¢á¥¯ àë ç¨á¥« (x; y), ¤«ï ª ¦¤ ®©¨§ ª®â®àëå ¢ë¯ ®«­ï¥âáï à -
¢¥­áâ¢®

p
3 + 2x � x2 sin2(2x + y) + cos(4x + 2y) = 1 +

cos2(4x + 2y)
2

:

‚ à¨ ­â 3.3
1. •¥è¨âì ãà ¢­ ¥­¨¥

6x+1 =
1
36

:
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2. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

3 � x
log0;5(x2 � 1)2 > 0:

3. ‚ âà¥ã£®«ì­¨ª ¥ã£®«¯à¨ ®¤­ ®©¨§ ¢¥àè¨­ à ¢¥­ �
4, ®â­ ®è ¥­¨¥ ¡®ª®¢ëå

áâ®à®­, ¯à¨« ¥¦ é¨å ª íâ®© ¢¥àè¨­ ¥, à ¢­ ®
p

4 +
p

15. • ©â¨ ã£®«¬¥¦¤ã
®á­®¢ ­¨¥¬ ¨ ¬¥¤¨ ­ ®©, ¯à®¢¥¤ñ­­ ®©¨§ ¢¥àè¨­ë.

4. ˆá¯ ®«ì§ãï ¯à®¨§¢®¤­ãî, ¤®ª § âì, çâ® ¯à¨ 0 < x < �
4 ¢ë¯ ®«­ï¥âáï

­ ¥à ¢¥­áâ¢®

cos(2x) � 2sin2
�

x +
�
4

�
< � 2x:

5. • ©â¨ ¢á¥¯ àë ç¨á¥« (x; y), ¤«ï ª ¦¤ ®©¨§ ª®â®àëå ¢ë¯ ®«­ï¥âáï à -
¢¥­áâ¢®

2
p

3 � 2x � x2 cos2
x + 3y

2
+ sin2(x + 3y) = 3 + 2cos(x + 3y):

‚ à¨ ­â 4.1
1. • ©â¨ ª®®à¤¨­ âë â®çª¨, ¢ ª®â®à®©ª á â ¥«ì­  ï ª ¯ à ¡®« ¥ y = x2 �

� x � 12 ®¡à §ã¥â ã£®«¢ 45� £à ¤ãá®¢ á ®áìî Ox, § ¯¨á âì ãà ¢­ ¥­¨¥ íâ®©
ª á â ¥«ì­ ®©.

2. •¥è¨âì ãà ¢­ ¥­¨¥

32x

100x = 2 � (0;3)x + 3:

3. ‘ã¬¬  ¯ ¥à¢ëå è ¥áâ¨ ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨ à ¢­  9,  
à §­ ®áâì ¬¥¦¤ã ç¥â¢ñàâë¬ ¨ ¢â®àë¬ ç«¥­ ¬¨ à ¢­  0;4. • ©â¨ ¯ ¥à¢ë©
ç«¥­ ¯à®£à¥áá¨¨.

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

(4x � x2 � 3) � log2

�
cos2(� x) + 1

�
> 1:

5. • ©â¨ ¬­ ®¦ ¥áâ¢®¢á¥å ¯ à (a; b), ¤«ï ª ¦¤ ®© ¨§ ª®â®àëå ¯à¨ ¢á¥å x
á¯à ¢¥¤«¨¢® à ¢¥­ áâ¢®

a(cosx � 1) + b2 = cos(ax + b2) � 1:

‚ à¨ ­â 4.2
1. • ©â¨ ª®®à¤¨­ âë â®çª¨, ¢ ª®â®à®©ª á â ¥«ì­  ï ª ¯ à ¡®« ¥ y = x2 +

+ 3x � 10®¡à §ã¥â ã£®«¢ 135� £à ¤ãá®¢ á ®áìî Ox, § ¯¨á âì ãà ¢­ ¥­¨¥ íâ®©
ª á â ¥«ì­ ®©.
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2. •¥è¨âì ãà ¢­ ¥­¨¥
9

2x� 2
=

10+ 4x=2

4
:

3. ‘ã¬¬  âà¥âì¥£®¨ ç¥â¢ñàâ®£®ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨ à ¢-
­  5

12. • ©â¨ áã¬¬ã ¯ ¥à¢ëå è ¥áâ¨ ç«¥­®¢ ¯à®£à¥áá¨¨.
4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

(� 6x + x2 + 10) � log5

�
sin2(� x) + 5

�
6 1:

5. • ©â¨ ¬­ ®¦ ¥áâ¢®¢á¥å ¯ à (a; b), ¤«ï ª ¦¤ ®© ¨§ ª®â®àëå ¯à¨ ¢á¥å x
á¯à ¢¥¤«¨¢® à ¢¥­ áâ¢®

acosx + b= cos(ax + b):

‚ à¨ ­â 4.3
1. ‚ ª ª¨å â®çª å ã£«®¢®©ª®íää¨æ¨¥­â ª á â ¥«ì­ëå ª £à ä ¨ª ã äã­ªæ¨¨

y = 2x3 � 2x2 + x � 1 à ¢¥­ 3? ‡ ¯¨è¨â ¥ ãà ¢­ ¥­¨ï íâ¨å ª á â ¥«ì­ëå.
2. •¥è¨âì ãà ¢­ ¥­¨¥

�
1
4

� x� 2

= 25� x + 9:

3. ‚  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨ ¯ïâë© ç«¥­ ¡®«ìè ¥ âà¥âì¥£®­  3,   ¨å
áã¬¬  à ¢­  10. • ©â¨ ¢â®à®©ç«¥­ ¯à®£à¥áá¨¨.

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

(4x � x2) � log2

�
sin2 � x

4
+ 1

�
> 4:

5. • ©â¨ ¬­ ®¦ ¥áâ¢®¢á¥å ¯ à (a; b), ¤«ï ª ¦¤ ®© ¨§ ª®â®àëå ¯à¨ ¢á¥å x
á¯à ¢¥¤«¨¢® à ¢¥­ áâ¢®

aex + b= eax+ b:

‚ à¨ ­â 5.1
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

x2 + 6 > 5x:
2. •¥è¨âì ãà ¢­ ¥­¨¥

0;25log2
2 x2 + 2log2

p
x � 2 = 0:

3. ‚ ª ª ®¬ á®®â­ ®è ¥­¨¨ ­ å ®¤ïâ áï ª®íää¨æ¨¥­âë p ¨ q ãà ¢­ ¥­¨ï x2 +
+ px + q = 0, ¥á«¨ ®¤¨­ ª®à¥­ì ¢ ¤¢  à §  ¡®«ìè ¥ ¤àã£®£®?

4. •« ®é  ¤ì âà¥ã£®«ì­¨ª  AB C à ¢­  S,   ®á­®¢ ­¨¥ AB = a. Š ª ãî
ä®à¬ã ¤®«¦ ¥­ ¨¬ ¥âì âà¥ã£®«ì­¨ª, çâ®¡ë áã¬¬  1

h1
+ 1

h2
+ 1

h3
¡ ë«  ­ ¨¬ ¥­ì-

è ¥©?(h1, h2, h3 | ¤«¨­ë ¢ëá®ââà¥ã£®«ì­¨ª ).
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5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¤«ï ª®â®àëå à¥è¥­¨ï á¨áâ¥¬ë ãà ¢-
­ ¥­¨© �

(6x3 � 37x2 + 5x + 6) � ( 4
p

12x � x2 � 34� 1) = 0;
y = a(x2 � 12x + 35)

§ ¤ îâ ­  ¯« ®áª®áâ¨ xOy ¢¥àè¨­ë âã¯ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª .

‚ à¨ ­â 5.2
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

4x � 3 > x2:
2. •¥è¨âì ãà ¢­ ¥­¨¥

log2
3(9x2) = log3 81:

3. Š®à­¨ x1 ¨ x2 ãà ¢­ ¥­¨ï 3x2 + ax � 2 = 0 â ª ®¢ë, çâ®x1
2 + x2

2 = 13
9 .

• ©â¨ a.
4. ‚ ä¨£ãàã, ®£à ­¨ç¥­­ãî «¨­¨ï¬¨ y = x2, y = 2x2, x = 6 ¢¯¨á ­

¯ à «« ¥«®£à ¬¬ ­ ¨¡®«ìè ¥©¯« ®é  ¤¨ â ª, çâ®¤¢¥¥£®¢¥àè¨­ë «¥¦ â ­ 
¯àï¬ ®© x = 6,   ¤¢¥ ¤àã£¨¥ ­  ¯ à ¡®« å y = x2 ¨ y = 2x2: • ©â¨ íâã
¯« ®é  ¤ì.

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¤«ï ª®â®àëå à¥è¥­¨ï á¨áâ¥¬ë ãà ¢-
­ ¥­¨© �

(2x3 � 5x2 � 37x + 60) � log5(x � x2 + 3) = 0;
y = a(x2 � x + 2)

§ ¤ îâ ­  ¯« ®áª®áâ¨ xOy ¢¥àè¨­ë âã¯ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª .

‚ à¨ ­â 5.3
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

x2 > 6 � x:
2. •¥è¨âì ãà ¢­ ¥­¨¥

4log2
16 x � log4 x � 6 = 0:

3. •à¨ ª ª¨å §­  ç¥­¨ïå k ãà ¢­ ¥­¨¥ 2x2 � (k + 1)x + k + 3 = 0 ¨¬ ¥¥â
ª®à­¨, à §­ ®áâì ª®â®àëå à ¢­  1?

4. Š ª ãî ä®à¬ã ¤®«¦ ¥­ ¨¬ ¥âì âà¥ã£®«ì­¨ª AB C, ¯« ®é  ¤ì ª®â®à®£®à ¢-
­  S,   ¤«¨­  áâ®à®­ë AB à ¢­  a, çâ®¡ë à  ¤¨ãá ¯ ®«ã®ªàã¦­ ®áâ¨,ª®â®à  ï
ª á ¥â áï AC ¨ BC, ¨ æ¥­âà ª®â®à®© «¥¦¨â ­  áâ®à®­ ¥ AB , ¡ ë« ­ ¨¡®«ì-
è¨¬?

5.• ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¤«ï ª®â®àëå à¥è¥­¨ï á¨áâ¥¬ë ãà ¢-
­ ¥­¨© �

(3x3 � 4x2 � 35x + 12) � log3(� x � x2 + 3) = 0;
y = a(x2 + x � 2)
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§ ¤ îâ ­  ¯« ®áª®áâ¨ xOy ¢¥àè¨­ë ®áâà®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª .

3.2. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 1998 £.

‚ à¨ ­â 6.1
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
x2 + y2 = 5;
2x2 � 3y2 = � 10:

2. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

y =
p

52x� 5 � 2 � 5x� 1 � 3 +
1

x � 3
:

3. ‚ âà ¯ ¥æ¨¨ AB CD (AD k BC) ¤¨ £ ®­ «ì AC ï¢«ï¥â áï ¡ ¨áá¥ªâà¨á®©
ã£«  A ¨ ¤¥«¨â âà ¯ ¥æ¨î ­  ¤¢  ¯ ®¤®¡­ëå âà¥ã£®«ì­¨ª : AB C ¨ ACD.
jAB j = 9 á¬, jCDj = 12 á¬. • ©â¨ ¯ ¥à¨¬¥âà âà ¯ ¥æ¨¨.

4. •¥è¨âì ãà ¢­ ¥­¨¥

arcsinx � arccosx =
�
3

:

5. Š ª ®¥­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ ¬®¦ ¥â ¯à¨®¡ à¥â âì ¢ëà ¦ ¥­¨¥ 2x + y � z,
¥á«¨ x2 + 3y2 + z2 = 2? “ª § âì §­  ç¥­¨ï ¯ ¥à¥¬¥­­ëå, ¤«ï ª®â®àëå íâ®
§­  ç¥­¨¥ ¤®áâ¨£ ¥âáï.

‚ à¨ ­â 6.2
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
a2 + b2 = 20;
a2 � 4b2 = 0:

2. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

y =
1
x

� log2

�
2 � 3x+1 � 5 � 9x� 2 � 81

�
:

3. ‚ à ¢­ ®¡¥¤à¥­­ ®©âà ¯ ¥æ¨¨ AB CD AD k BC. •« ®é  ¤ì âà ¯ ¥æ¨¨ à ¢-
­  S, \ BDA = � . • ©â¨ ¢ëá®âãâà ¯ ¥æ¨¨.

4. •¥è¨âì ãà ¢­ ¥­¨¥

arccos
x
2

= 2arctg(x � 1):

5. Š ª ®¥­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ ¬®¦ ¥â ¯à¨®¡ à¥â âì ¢ëà ¦ ¥­¨¥ 2a � b+ c,
¥á«¨ 2a2 + b2 + c2 = 3? “ª § âì §­  ç¥­¨ï ¯ ¥à¥¬¥­­ëå, ¤«ï ª®â®àëå íâ®
§­  ç¥­¨¥ ¤®áâ¨£ ¥âáï.
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‚ à¨ ­â 6.3
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
x3 � y2 = 7;
2x3 � y2 = 15:

2. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

y = log2(x + 1) �

r

7 � 5 � 3x +
3456
3x

:

3. ‚ à®¬¡ á®áâ®à®­ ®©a ¨ ®áâàë¬ ã£«®¬ 60� ¢¯¨á ­ ¯àï¬ ®ã£®«ì­¨ª â ª,
çâ® ¥£® ¡�®«ìè  ï áâ®à®­  ¯ à «« ¥«ì­  ¡®«ìè ¥© ¤¨ £ ®­ «¨ à®¬¡ . • ©â¨
¯« ®é  ¤ì ¯àï¬ ®ã£®«ì­¨ª , ¥á«¨ ¥£®áâ®à®­ë ®â­ ®áïâáï ª ª 1 : 2.

4. •¥è¨âì ãà ¢­ ¥­¨¥

arctg(x + 3) � arctg(x + 2) =
�
4

:

5. Š ª ®¥­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ ¬®¦ ¥â ¯à¨®¡ à¥â âì ¢ëà ¦ ¥­¨¥ p+ q� 2r ,
¥á«¨ 3p2 + q2 + r 2 = 4? “ª § âì §­  ç¥­¨ï ¯ ¥à¥¬¥­­ëå, ¤«ï ª®â®àëå íâ®
§­  ç¥­¨¥ ¤®áâ¨£ ¥âáï.

‚ à¨ ­â 7.1
1. •¥è¨âì ãà ¢­ ¥­¨¥

r
9 � 5x
3 � 8x

=

r
1
2

:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log3=2(3x � 2) � log3=2 56 < log3=2
1
2

� log3=2 7:

3. “¯à®áâ¨âì ¢ëà ¦ ¥­¨¥

C =

s
(x2 � 3)2 + 12x2

x2
+

p
(x + 2)2 � 8x:

4. •àï¬ ®ã£®«ì­ë© á¥ªâ®à à  ¤¨ãá®¬ R à §¤¥«ñ­ ­  ¤¢¥ç áâ¨ ¤ã£®©ªàã-
£  â®£®¦ ¥ à  ¤¨ãá  á æ¥­âà®¬ ¢ ª®­æ¥ ¤ã£¨ á¥ªâ®à . • ©â¨ à  ¤¨ãá ªàã£ ,
¢¯¨á ­­ ®£®¢ ¬¥­ìèãî ¨§ íâ¨å ç áâ¥©.

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥
¢ëà ¦ ¥­¨ï

2sin2(2x) +
�

5 +
p

a + 1
�

� cos(2x) � a
p

3

¡®«ìè ¥, ç¥¬ 5.
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‚ à¨ ­â 7.2
1. •¥è¨âì ãà ¢­ ¥­¨¥ r

4 � x
x + 2

=

r
1
3

:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log0;7(3 � 2x) � log0;7 54 > log0;7
1
2

� log0;7 9:

3. “¯à®áâ¨âì ¢ëà ¦ ¥­¨¥

D =

�
�
�
�
jx � 2j + 4

x � 2

�
�
�
� � (x2 � 4):

4. Žª ®«®ª¢  ¤à â  á®áâ®à®­ ®©a ®̄¨á ­ ªàã£, § â¥¬ ¢ ®¤¨­ ¨§ ¯ ®«ãç¥­­ëå
á¥£¬¥­â®¢ ¢¯¨á ­ ª¢  ¤à â. Ž¯à¥ ¤¥«¨âì áâ®à®­ã ¢¯¨á ­­ ®£®ª¢  ¤à â .

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  n, ¯à¨ ª®â®àëå ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥
¢ëà ¦ ¥­¨ï �

5 +
p

1 � n
�

� sin(2x) � cos2(2x) + n
p

3

¡®«ìè ¥, ç¥¬ � 5.

‚ à¨ ­â 7.3
1. •¥è¨âì ãà ¢­ ¥­¨¥ r

x + 1
x � 1

=

r
18
2

:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log1=3(5x � 7) � log1=3 5 > log1=3 16� log1=3 10:

3. “¯à®áâ¨âì ¢ëà ¦ ¥­¨¥

E =
�
�x2 � 1

�
� + x � jx + 1j:

4. Š â ¥âë âà¥ã£®«ì­¨ª  à ¢­ë 3 á¬ ¨ 4 á¬. —¥à¥§á¥à¥¤¨­ã ¬¥­ìè ¥£®
ª â ¥â  ¨ á¥à¥¤¨­ã £¨¯ ®â¥­ã§ë ¯à®¢¥¤ñ­ ªàã£, ª á â ¥«ì­ë© ª £¨¯ ®â¥­ã§¥.
• ©â¨ ¯« ®é  ¤ì íâ®£®ªàã£ .

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  n, ¯à¨ ª®â®àëå ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥
¢ëà ¦ ¥­¨ï �

3 +
p

2 � 3n
�

� sin(5x) � cos2(5x) + n

¡®«ìè ¥, ç¥¬ � 3.

‚ à¨ ­â 8.1
1. •¥è¨âì ãà ¢­ ¥­¨¥

4
p

x � 5 6 2:
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2. ‘à¥ ¤­ïï «¨­¨ï âà ¯ ¥æ¨¨ à ¢­  10 á¬ ¨ ¤¥«¨â ¯« ®é  ¤ì âà ¯ ¥æ¨¨ ¢
®â­ ®è ¥­¨¨ 3 : 5. • ©â¨ ¤«¨­ë ®á­®¢ ­¨© íâ®©âà ¯ ¥æ¨¨.

3. • ©â¨ áã¬¬ã ¡ ¥áª®­ ¥ç­® ã¡ë¢ îé ¥© £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨, ¢
ª®â®à®©a2 = 2, a a3; a4 ¨ a6 ®¡à §ãîâ  à¨ä¬ ¥â¨ç¥áªãî ¯à®£à¥áá¨î.

4. •¥è¨âì ãà ¢­ ¥­¨¥
�
cos2 x + cos� 2 x

�
�
�
1 + tg2(2y)

�
� (3 + sin(3z)) = 4:

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå ãà ¢­ ¥­¨¥
q

a +
p

a + sinx = sinx

¨¬ ¥¥âà¥è¥­¨¥.

‚ à¨ ­â 8.2
1. •¥è¨âì ãà ¢­ ¥­¨¥ p

2 � x > 5:

2. ‚ à ¢­ ®¡¥¤à¥­­ ®©âà ¯ ¥æ¨¨ AB CD ¤«¨­ë ¡®ª®¢®©áâ®à®­ë AB ¨ ¬¥­ì-
è ¥£®®á­®¢ ­¨ï BC à ¢­ë 2 á¬; BD ? AB . ‚ëç¨á«¨âì ¯« ®é  ¤ì íâ®©âà -
¯ ¥æ¨¨.

3. ‚â ®à®©,ç¥â¢ñàâë© ¨ ¯ïâë© ç«¥­ë ¡ ¥áª®­ ¥ç­®ã¡ë¢ îé ¥©£¥®¬¥âà¨ç¥-
áª®©¯à®£à¥áá¨¨, ¢ ª®â®à®©¯ ¥à¢ë©ç«¥­ à ¢¥­ 2, á®¢¯  ¤ îâ á®®â¢¥âáâ¢¥­­®
á®¢â®àë¬, ç¥â¢ñàâë¬ ¨ è ¥áâë¬ ç«¥­ ¬¨ ­ ¥ª®â®à®©  à¨ä¬ ¥â¨ç¥áª®© ¯à®-
£à¥áá¨¨. • ©â¨ âà¥â¨© ç«¥­  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨.

4. •¥è¨âì ãà ¢­ ¥­¨¥

(sinx + cosx) �
�
1 � tg2y

�
� (1 + sin(4z)) = 2

p
2:

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå ãà ¢­ ¥­¨¥
q

2a +
p

2a + 2x � x2 = 2x � x2

¨¬ ¥¥âà¥è¥­¨¥.

‚ à¨ ­â 8.3
1. •¥è¨âì ãà ¢­ ¥­¨¥

6
p

2x � 3 6 1:

2. „«¨­  ®¤­ ®£®¨§ ª â ¥â®¢ ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª  ¡®«ìè ¥ ¤àã£®-
£®ª â ¥â  ­  10 á¬ ¨ ¬¥­ìè ¥ ¤«¨­ë £¨¯ ®â¥­ã§ë ­  10 á¬. • ©â¨ ¯« ®é  ¤ì
íâ®£®âà¥ã£®«ì­¨ª .

3. ’à¥â¨©, ç¥â¢ñàâë© ¨ è ¥áâ®©ç«¥­ë ¡ ¥áª®­ ¥ç­®ã¡ë¢ îé ¥©£¥®¬¥âà¨-
ç¥áª®© ¯à®£à¥áá¨¨, ¢ ª®â®à®©¯ ¥à¢ë©ç«¥­ à ¢¥­ 4, ®¡à §ãîâ  à¨ä¬ ¥â¨ç¥-
áªãî ¯à®£à¥áá¨î. • ©â¨ ¢â®à®©ç«¥­ £¥®¬¥âà¨ç¥áª®©¯à®£à¥áá¨¨.
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4. •¥è¨âì ãà ¢­ ¥­¨¥
� p

3sinx + cosx
�

�
�

siny +
p

3cosy
�

� (1 + cos(5z)) = 8:

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå ãà ¢­ ¥­¨¥
q

1 + a +
p

a + 2cos2 x = cos(2x)

¨¬ ¥¥âà¥è¥­¨¥.

‚ à¨ ­â 9.1
1. ‚ âà¥ã£®«ì­¨ª ¥ ®¤¨­ ¨§ ¢­ãâà¥­­¨å ã£«®¢ à ¢¥­ 30� ,   ¢â®à®© ã£®«

¡®«ìè ¥ âà¥âì¥£®¢ 2 à § . • ©â¨ íâ¨ ã£«ë.
2. •¥è¨âì ãà ¢­ ¥­¨¥

p
3sin(2x) � 2cos2 x = 2

p
2 + 2cos(2x):

3. ˆá¯ ®«ì§ãï ¯à®¨§¢®¤­ãî, ¤®ª § âì, çâ® ¯à¨ x < 2
3 ¢ë¯ ®«­ï¥âáï ­ ¥à -

¢¥­áâ¢®
3
p

(2x � 1) � (1 � x)2 <
1
3

:

4. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

y =

p
24+ 7x � 5x2 + tg x

3x2� x � 9
:

5. •à¨ ª ª ®¬ b á¨áâ¥¬  ­ ¥à ¢¥­áâ¢
�

by2 + 4by� 2x + 7b+ 4 6 0;
bx2 � 2y � 2bx+ 4b� 2 6 0

¡ ã¤¥â ¨¬ ¥âì ¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥?

‚ à¨ ­â 9.2
1. ‚ âà¥ã£®«ì­¨ª ¥ áã¬¬  ¤¢ãå à ¢­ëå ã£«®¢ ¡®«ìè ¥ âà¥âì¥£® ­  10� .

• ©â¨ ¡®«ìè¨© ã£®«.
2. •¥è¨âì ãà ¢­ ¥­¨¥

2tg x � 4ctg x =

r

tg2 x
2

� 2 + ctg2 x
2

:

3. ˆá¯ ®«ì§ãï ¯à®¨§¢®¤­ãî, ¤®ª § âì, çâ® ¯à¨ x < 2 ¢ë¯ ®«­ï¥âáï ­ ¥à -
¢¥­áâ¢®

3
p

(2x � 3) � (3 � x)2 < 1:
4. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

y =
ctg x +

p
32+ 6x � 5x2

125� 5x2� 2x
:
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5. •à¨ ª ª ®¬ a á¨áâ¥¬  ­ ¥à ¢¥­áâ¢
�

ax2 + 4ax � y + 7a + 2 > 0;
ay2 � x � 2ay + 4a � 1 > 0

¡ ã¤¥â ¨¬ ¥âì ¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥?

‚ à¨ ­â 9.3
1. ‚ âà¥ã£®«ì­¨ª ¥ áã¬¬  ¤¢ãå à ¢­ëå ã£«®¢ ¢ 1;5 à §  ¡®«ìè ¥ âà¥âì¥£®.

• ©â¨ ¡®«ìè¨© ã£®«.
2. •¥è¨âì ãà ¢­ ¥­¨¥

sin(2x)
2

� sin2x =
p

1 � cos(2x):

3. ˆá¯ ®«ì§ãï ¯à®¨§¢®¤­ãî, ¤®ª § âì, çâ®¯à¨ x < 14
3 ¢ë¯ ®«­ï¥âáï ­ ¥à -

¢¥­áâ¢®
3 3
p

(2x � 7) � (7 � x)2 < 7:

4. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

y =
q

(4 � 2x2+3 x� 8) � sin2(2x) + tg x:

5. •à¨ ª ª ®¬ a á¨áâ¥¬  ­ ¥à ¢¥­áâ¢
�

4ax2 + 8ax � y + 7a + 2 > 0;
ay2 � 2x � 2ay + 4a � 1 > 0

¡ ã¤¥â ¨¬ ¥âì ¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥?

‚ à¨ ­â 10.1
1. •¥è¨âì ãà ¢­ ¥­¨¥

sin
�

2x �
�
6

�
=

1
2

:

2. „®ª § âì, çâ®äã­ªæ¨ï

f (x) = x3 � 3x2 + 6x � 60

¢®§à áâ ¥â­  ¢á¥©ç¨á«®¢®©®á¨.
3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

� x
y � y

x = 5
6;

3logp
3 x � 5� 2 log0;2 y = 5:

4. ‚ ¢ë¯ãª« ®¬ ç¥âëàñåã£®«ì­¨ª ¥, ¯« ®é  ¤ì ª®â®à®£®à ¢­  S, ¯à®¢¥¤¥­ë
¤¨ £ ®­ «¨, à §¡ ¨¢ îé¨¥ ç¥âëàñåã£®«ì­¨ª ­  âà¥ã£®«ì­¨ª¨. •« ®é  ¤¨ ¤¢ãå
âà¥ã£®«ì­¨ª ®¢, ¯à¨« ¥¦ é¨å ª ¯à®â¨¢®̄ ®«®¦­ë¬ áâ®à®­ ¬, à ¢­ë P ¨ Q.
• ©â¨ ¯« ®é  ¤¨ ¤¢ãå ¤àã£¨å âà¥ã£®«ì­¨ª ®¢.
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5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  b ­ ¥à ¢¥­áâ¢®
r � p

b2 � x2
�

� (jbj + x2) > x � b

¨¬ ¥¥âà®¢­®2 æ¥«®ç¨á«¥­­ëå à¥è¥­¨ï?

‚ à¨ ­â 10.2
1. •¥è¨âì ãà ¢­ ¥­¨¥

cos
�

3x +
�
4

�
= �

p
3

2
:

2. „®ª § âì, çâ®äã­ªæ¨ï

f (x) = 42� 2x3 + 3x2 � 6x:

ã¡ë¢ ¥â ­  ¢á¥©ç¨á«®¢®©®á¨.
3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

(
x2

y + y2

x = 12;

2� log2 x + 5log5
1
y = 1

3:

4. ‚ ¯àï¬ ®ã£®«ì­ ®¬ âà¥ã£®«ì­¨ª ¥ ®â­ ®è ¥­¨¥ ¯à®¨§¢¥¤¥­¨ï ¤«¨­ ¡ ¨áá¥ª-
âà¨á ¢­ãâà¥­­¨å ®áâàëåã£«®¢ ª ª¢  ¤à âã ¤«¨­ë £¨¯ ®â¥­ã§ë à ¢­ ® 1

2. • ©-
â¨ ®áâàë¥ã£«ë âà¥ã£®«ì­¨ª .

5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  b ­ ¥à ¢¥­áâ¢®
p

25b2 � x4 > � x + 5b

¨¬ ¥¥âà®¢­®2 æ¥«®ç¨á«¥­­ëå à¥è¥­¨ï?

‚ à¨ ­â 10.3
1. •¥è¨âì ãà ¢­ ¥­¨¥

sin
�

3x �
�
4

�
=

p
2

2
:

2. „®ª § âì, çâ®äã­ªæ¨ï

f (x) = 2x3 � 9x2 + 30x � 53

¢®§à áâ ¥â­  ¢á¥©ç¨á«®¢®©®á¨.
3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

8
<

:

10lg(0;5(x2+ y2))+1 ;5 = 100
p

10;p
x2+10y

3 = 6
2
p

x2+10y� 9
:
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4. ‚­ãâà¨ ã£«  ¢¥«¨ç¨­ë � á ¢¥àè¨­ ®©¢ â®çª ¥ O ¢§ïâ  â®çª  A. • ááâ ®-
ï­¨¥ ®ââ®çª¨ A ¤®®¤­ ®©¨§ áâ®à®­ ã£«  à ¢­ ®a,   ¯à®¥ªæ¨ï OA ­  ¤àã£ãî
¥£®áâ®à®­ã à ¢­  b. • ©â¨ jOAj:

5. •à¨ ª ª¨å ®âà¨æ â¥«ì­ëå §­  ç¥­¨ïå ¯ à ¬ ¥âà  b ­ ¥à ¢¥­áâ¢®
p

(b� x2) � (b+ x2) > x � b

¨¬ ¥¥âà®¢­®2 æ¥«®ç¨á«¥­­ëå à¥è¥­¨ï?

3.3. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 1999 £.

‚ à¨ ­â 11.1
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

x � 1
x2 � 5x + 6

6 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥

3 + 2logx 3 = 2log3 x:

3. Ž¯à¥ ¤¥«¨âì ã£«ë ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª , ¢ ª®â®à®¬ ®â­ ®è ¥­¨¥
à  ¤¨ãá  ¢¯¨á ­­ ®£®ª à  ¤¨ãáã ®̄¨á ­­ ®£®ªàã£  ¨¬ ¥¥â­ ¨¡®«ìè ¥¥§­  ç¥-
­¨¥.

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

x + 1 + 1 >
p

3x + 2x:

5. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

sin2 � x + sin2 � y = 0;
2x2 � y2 � xy + 2x + y = 10:

‚ à¨ ­â 11.2
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

x � 2
x2 � 7x + 12

6 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥

logx 2 � log4 x +
7
6

= 0:

3. ‚ âà¥ã£®«ì­¨ª ¥ AB C ¤ ­ë ã£®«A, ¯à®â¨¢®«¥¦ é  ï ¥¬ã áâ®à®­  a ¨
®â­ ®è ¥­¨¥ ¤¢ãå ¤àã£¨å áâ®à®­: b

c = k 6= 1. • ©â¨ b;c ¨ ã£®«B.
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4. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

5 � x + 4 >
p

7x + 1 + 8x:

5. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

tg2 � x + tg2 � y = 0;
2x2 + y2 + 3xy � 2x � y = 21:

‚ à¨ ­â 11.3
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

x + 1
x2 � 2x

6 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥

log3(27x) = 10logx 3:

3. ‚ âà¥ã£®«ì­¨ª ¥ AB C ¤ ­ë ¯« ®é  ¤ì S, à  ¤¨ãá ¢¯¨á ­­ ®£®ªàã£  r ¨
ã£®«A. • ©â¨ áâ®à®­ã BC ¨ ®áâ «ì­ë¥ ã£«ë âà¥ã£®«ì­¨ª  AB C.

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

4 � 5x � 4 >
p

6x + 8 + 11x:

5. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

sin2( � x
2 ) + sin2( � y

2 ) = 0;
2x2 � 2y2 + 3xy � 2x + y = 10:

‚ à¨ ­â 12.1
1. •®à¤  ¤¥«¨â ®ªàã¦­ ®áâì¢ ®â­ ®è ¥­¨¨ 5 : 7: • ©â¨ ¢¯¨á ­­ë© ã£®«(¢

£à ¤ãá å), ®̄¨à îé¨©áï ­  ¬¥­ìèãî ¨§ ¤ã£, áâï£¨¢ ¥¬ëå íâ®©å®à¤®©.
2. •¥è¨âì ãà ¢­ ¥­¨¥

p
3sin(2x) + cos(5x) + sin

�
7�
2

� 9x
�

= 0:

3. •à¨ ª ª¨å §­  ç¥­¨ïå a ª®à­¨ ãà ¢­ ¥­¨ï

(a + 2)x2 � ax � a = 0

á¨¬¬ ¥âà¨ç­ë ®â­ ®á¨â¥«ì­ ®â®çª¨ x = 1? • ©â¨ íâ¨ ª®à­¨, ­ ¥ à¥è  ï ãà ¢-
­ ¥­¨ï.

4. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

F (x) =
tg(� x)

p
arcsin(2x � 1)

:
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5. • ©â¨ ¢á¥âà®©ª¨ æ¥«ëå ç¨á¥« x; y; z, ã¤®¢«¥â¢®àïîé¨¥ ­ ¥à ¢¥­áâ¢ã

log2(2x+ 3y� 6z+ 3)+ log2(3x � 5y+ 2z� 2)+ log2(2y+ 4z� 5x+ 2) > z2� 9z+ 17:

‚ à¨ ­â 12.2
1. • ©â¨ ¯« ®é  ¤ì á¥ªâ®à , ¥á«¨ à  ¤¨ãá ªàã£  à ¢¥­ 10;   æ¥­âà «ì­ë©

ã£®«á®¤¥à¦¨â 100� .
2. •¥è¨âì ãà ¢­ ¥­¨¥

cos(7x) + sin(8x) = cos(3x) � sin(2x):

3. •à¨ ª ª¨å §­  ç¥­¨ïå a áã¬¬  ª®à­ ¥©ãà ¢­ ¥­¨ï

x2 + 2a(x � 1) � 1 = 0

¡ ã¤¥â à ¢­  áã¬¬¥ ª¢  ¤à â ®¢ ¥£®ª®à­ ¥©?
4. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

F (x) = ctg(� x) +

r
�
2

� arccos
� x

2
� 3

�
:

5. • ©â¨ ¢á¥âà®©ª¨ æ¥«ëå ç¨á¥« x; y; z, ã¤®¢«¥â¢®àïîé¨¥ ­ ¥à ¢¥­áâ¢ã

log3(x � y + z � 1) + log3(2x + y � 9z + 2) � log3(8z � 3x + 2) > z2 � 4z + 1:

‚ à¨ ­â 12.3
1. Ž¯à¥ ¤¥«¨âì ¯« ®é  ¤ì á¥ªâ®à , ¥á«¨ ¤¨ ¬ ¥âà ªàã£  à ¢¥­ 12;   æ¥­-

âà «ì­ë© ã£®«á¥ªâ®à  à ¢¥­ 137� .
2. •¥è¨âì ãà ¢­ ¥­¨¥

sin(3x) + sin(5x) = 2
�
cos2(2x) � sin2(3x)

�
:

3. •à¨ ª ª ®¬ §­  ç¥­¨¨ a à §­ ®áâì ª®à­ ¥©ãà ¢­ ¥­¨ï

2x2 � (a + 1)x + (a � 1) = 0

à ¢­  ¨å ¯à®¨§¢¥¤¥­¨î?
4. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

F (x) =

q
�
3 � arccos

�
2x=2

�

cos(� x)
:

5. • ©â¨ ¢á¥âà®©ª¨ æ¥«ëå ç¨á¥« x; y; z, ã¤®¢«¥â¢®àïîé¨¥ ­ ¥à ¢¥­áâ¢ã

log3(3x + y + 2z � 1) � log3(x � 2y + 2) + log3(y � 4x � 2z + 2) > z2 + 5z + 1:

‚ à¨ ­â 13.1
1. ‚ëç¨á«¨âì 2sin3� sin2� + cos5� , ¥á«¨ cos�

2 =
p

0; 6.
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2. • ©â¨ ¨­â ¥à¢ «ë ¢®§à áâ ­¨ï ¨ ã¡ë¢ ­¨ï äã­ªæ¨¨

f (x) = 3x4 � 4x3 + 6x2 � 12x + 7:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

1 � 3x �
p

5 + x > 1:

4. •¥è¨âì ãà ¢­ ¥­¨¥
5log5

2x + x log5x = 10:
5. •à¨ ª ª¨å §­  ç¥­¨ïå a ¢á¥à¥è¥­¨ï ­ ¥à ¢¥­áâ¢  jxj+ j2yj 6 4 ï¢«ïîâ áï

â ª¦ ¥ à¥è¥­¨ï¬¨ ­ ¥à ¢¥­áâ¢  x2 + y2 � 2x � 2y 6 a2 � 2 ?

‚ à¨ ­â 13.2
1. ‚ëç¨á«¨âì 2cos3� cos4� � cos7� , ¥á«¨ cos�

2 =
p

0; 8.
2. • ©â¨ ¨­â ¥à¢ «ë ¢®§à áâ ­¨ï ¨ ã¡ë¢ ­¨ï äã­ªæ¨¨

f (x) = 3x4 + 4x3 + 12x2 + 24x � 23:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

3 � x +
p

x + 1 >
1
2

:

4. •¥è¨âì ãà ¢­ ¥­¨¥

2log0;5
2x + x log0;5x = 2; 5:

5. •à¨ ª ª¨å §­  ç¥­¨ïå a ¢á¥à¥è¥­¨ï ­ ¥à ¢¥­áâ¢  x2 + y2 � 2(x + y) 6 2
ï¢«ïîâ áï â ª¦ ¥ à¥è¥­¨ï¬¨ ­ ¥à ¢¥­áâ¢  j2xj + jyj 6 a ?

‚ à¨ ­â 13.3
1. ‚ëç¨á«¨âì 2sin5� cos3� � sin8� , ¥á«¨ sin� + cos� =

p
0; 6.

2. • ©â¨ ¨­â ¥à¢ «ë ¢®§à áâ ­¨ï ¨ ã¡ë¢ ­¨ï äã­ªæ¨¨

f (x) = x4 � 4x3 + 2x2 � 12x � 35:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

x � 5 �
p

9 � x > 1:

4. •¥è¨âì ãà ¢­ ¥­¨¥

3log3
2x + x log3x = 162:

5. •à¨ ª ª ®¬ ­ ¨¡®«ìè ¥¬ §­  ç¥­¨¨ ¯ à ¬ ¥âà  a á¨áâ¥¬ 
�

jxj + j3yj = 6;
x2 + y2 � 4x + 2y = a2 � 5

¨¬ ¥¥âà¥è¥­¨ï?
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‚ à¨ ­â 14.1
1. „¨ £ ®­ «ì à®¬¡ , «¥¦ é  ï ­ ¯à®â¨¢ ã£«  60� , à ¢­  11; 2: • ©â¨ ¯ ¥-

à¨¬ ¥âà à®¬¡ .
2. •¥è¨âì ãà ¢­ ¥­¨¥

log1
3

27+ log3(2x � 3) = log1
9
(2x � 3):

3. •¥è¨âì ãà ¢­ ¥­¨¥

arctg2 x
3

� 4arctg
x
3

� 5 = 0:

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logarcsin1=2

� p
3x + 1 � x

�
6 0:

5. • ©â¨ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï x + 5y, ¥á«¨

x2 � 6xy + y2 + 21 6 0

¨ x; y ¯ ®«®¦¨â ¥«ì­ë.

‚ à¨ ­â 14.2
1. ‚ ¯àï¬ ®ã£®«ì­¨ª ¥ ¬¥­ìè  ï áâ®à®­  à ¢­  17

p
3=2 ¨ ¢¤¢®¥¬¥­ìè ¥

¤¨ £ ®­ «¨. • ©â¨ ¡®«ìèãî áâ®à®­ã ¯àï¬ ®ã£®«ì­¨ª .
2. •¥è¨âì ãà ¢­ ¥­¨¥

log2 (x � 1)2 = log 1p
2
(4x � 4) + logp

2 16:

3. •¥è¨âì ãà ¢­ ¥­¨¥

9arccos2 2x � 3� arccos2x � 2� 2 = 0:

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logctg 9=2

�
1 + x �

p
x2 � 4

�
6 0:

5. • ©â¨ ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï x + 3y, ¥á«¨

x2 + xy + 4y2 6 3:

‚ à¨ ­â 14.3
1. • ©â¨ ¯« ®é  ¤ì ª¢  ¤à â , ¤¨ £ ®­ «ì ª®â®à®£®à ¢­  2

p
17.

2. •¥è¨âì ãà ¢­ ¥­¨¥

log9(x + 1) + logp
3

1
x + 1

= log1
9

27:

3. •¥è¨âì ãà ¢­ ¥­¨¥

2arcsin2 x � 5arcsinx � 12 = 0:
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4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logsin3

� p
x + 2 �

p
x � 1

�
< 0:

5. • ©â¨ ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï x + 2y, ¥á«¨

x2 + 3xy + 7y2 6 1:

‚ à¨ ­â 15.1
1. •¥è¨âì ãà ¢­ ¥­¨¥ log2

2 x = 1
4:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

1 + 2x 6 4
p

5 + 2x:

3. ‚ ¯àï¬ ®ã£®«ì­ ®¬ âà¥ã£®«ì­¨ª ¥ â®çª  ª á ­¨ï ¢¯¨á ­­ ®©®ªàã¦­ ®áâ¨
¤¥«¨â £¨¯ ®â¥­ã§ã ­  ®âà¥§ª¨3 ¨ 10. • ©â¨ ¡®«ìè¨© ª â ¥â.

4. „®ª § âì, çâ®¥á«¨ a;b;c | ¤«¨­ë áâ®à®­ âà¥ã£®«ì­¨ª , â®ãà ¢­ ¥­¨¥

b2x2 + (b2 + c2 � a2)x + c2 = 0

­ ¥ ¨¬ ¥¥âª®à­ ¥©.
5. • ©â¨ æ¥«®ç¨á«¥­­ë¥ à¥è¥­¨ï ãà ¢­ ¥­¨ï

(p2 + 9q2)(p + q � 7) = 6pq:

‚ à¨ ­â 15.2
1. •¥è¨âì ãà ¢­ ¥­¨¥ log2

3 x = 9:
2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

p
1 + x 6 4

p
5 + x:

3. Žªàã¦­ ®áâì ª á ¥â áï ¡®«ìè ¥£®ª â ¥â  ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª 
¨ ¯à®å®¤¨â ç¥à¥§¢¥àè¨­ã ¯à®â¨¢®«¥¦ é ¥£® ®áâà®£® ã£« . • ©â¨ à  ¤¨ãá
®ªàã¦­ ®áâ¨, ¥á«¨ ¥ñæ¥­âà «¥¦¨â ­  £¨¯ ®â¥­ã§¥,   ¤«¨­ë ª â ¥â®¢ à ¢­ë 3
¨ 2

p
10.

4. •à¨ ª ª¨å §­  ç¥­¨ïå a ãà ¢­ ¥­¨¥

ax2 + 2(a � 6)x + a = 0

¨¬ ¥¥â¤¢  ¯ ®«®¦¨â ¥«ì­ëå ­ ¥à ¢­ëå ª®à­ï?
5. • ©â¨ æ¥«®ç¨á«¥­­ë¥ à¥è¥­¨ï ãà ¢­ ¥­¨ï

(p2 + q2)(p + q � 5) = 2pq:

‚ à¨ ­â 15.3
1. •¥è¨âì ãà ¢­ ¥­¨¥ log2

2 x = 4:
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2. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

1 � x 6 4
p

5 � x:

3. • ©â¨ à  ¤¨ãá ®ªàã¦­ ®áâ¨,®̄¨á ­­ ®©®ª®«®¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì-
­¨ª , ¥á«¨ à  ¤¨ãá ®ªàã¦­ ®áâ¨, ¢¯¨á ­­ ®© ¢ íâ®â âà¥ã£®«ì­¨ª, à ¢¥­ 3;  
¬¥­ìè¨© ª â ¥â à ¢¥­ 10:

4. • ©â¨ ¢á¥§­  ç¥­¨ï k, ¯à¨ ª®â®àëå ª®à­¨ ãà ¢­ ¥­¨ï

kx2 � 2(k + 1)x + k + 2 = 0

¨¬ ¥îâ à §­ë¥ §­ ª¨.
5. • ©â¨ æ¥«®ç¨á«¥­­ë¥ à¥è¥­¨ï ãà ¢­ ¥­¨ï

(m2 + n2)(m + n � 3) = 2mn:

3.4. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2000 £.

‚ à¨ ­â 16.1 (•à®¡ ­ë© íª§ ¬ ¥­ ­  ¯ ®¤£®â®¢¨â¥«ì­ëå ªãàá å)
1. •¥è¨âì ãà ¢­ ¥­¨¥

(x2 � 8)
2

+ 4(x2 � 8) � 5 = 0:

2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

4sinx siny = 3;
tg x tg y = 3:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log1=
p

3(12 � x2) < � 2:

4. Š ®ªàã¦­ ®áâ¨, ¢¯¨á ­­ ®© ¢ à ¢­ ®¡¥¤à¥­­ë© âà¥ã£®«ì­¨ª á ®á­®¢ -
­¨¥¬ 8 ¨ ¡®ª®¢®© áâ®à®­ ®© 6; ¯à®¢¥¤¥­  ª á â ¥«ì­  ï, ¯ à «« ¥«ì­  ï ®á­®-
¢ ­¨î. • ©â¨ ¤«¨­ã ®âà¥§ª  ª á â ¥«ì­ ®©,§ ª«îçñ­­ ®£®¬¥¦¤ã áâ®à®­ ¬¨
âà¥ã£®«ì­¨ª .

5. •à¨ ª ª ®¬ §­  ç¥­¨¨ a äã­ªæ¨ï

F (x) =

vu
u
t

a �
3

q
(x � 1)2

x2 + 9

®̄à¥¤¥«¥­  ­  ®âà¥§ª¥ [0;4] ?

‚ à¨ ­â 16.2
1. •¥è¨âì ãà ¢­ ¥­¨¥

(x2 + 6x)
2

+ 8(x2 + 6x) � 9 = 0:
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2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

sin(x + y) = 1;
sin2x + cos2y = 1:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log1=2(3x � x2) < � 1:

4. Š ®ªàã¦­ ®áâ¨, ¢¯¨á ­­ ®©¢ à ¢­ ®¡¥¤à¥­­ë© âà¥ã£®«ì­¨ª á ®á­®¢ ­¨-
¥¬ 16 ¨ ¡®ª®¢®©áâ®à®­ ®© 17; ¯à®¢¥¤¥­  ª á â ¥«ì­  ï, ¯ à «« ¥«ì­  ï ¢ëá®â¥
âà¥ã£®«ì­¨ª . • ©â¨ ¤«¨­ã ®âà¥§ª  ª á â ¥«ì­ ®©,§ ª«îçñ­­ ®©¬¥¦¤ã áâ®-
à®­ ¬¨ âà¥ã£®«ì­¨ª .

5. •à¨ ª ª¨å a > 0 äã­ªæ¨ï

F (x) =

r

2x3 �
27
2

ax2 + 12a2x + 14

®̄à¥¤¥«¥­  ­  ®âà¥§ª¥ [0;2a] ?

‚ à¨ ­â 16.3
1. •¥è¨âì ãà ¢­ ¥­¨¥

�
x �

1
x

� 2

� 3
�

x �
1
x

�
� 4 = 0:

2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

x + y = � ;
cosx � cosy =

p
2:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log1=4(5x � x2) < � 1:

4. Š ®ªàã¦­ ®áâ¨,¢¯¨á ­­ ®©¢ à ¢­ ®¡¥¤à¥­­ë© âà¥ã£®«ì­¨ª á®á­®¢ ­¨¥¬
15;5; ¯à®¢¥¤¥­  ª á â ¥«ì­  ï, ¯ à «« ¥«ì­  ï ®á­®¢ ­¨î âà¥ã£®«ì­¨ª . • ©-
â¨ ¤«¨­ã ¡®ª®¢®©áâ®à®­ë, ¥á«¨ ®âà¥§®ª ª á â ¥«ì­ ®©,§ ª«îçñ­­ë© ¬¥¦¤ã
áâ®à®­ ¬¨ âà¥ã£®«ì­¨ª , à ¢¥­ 10;5:

5. •à¨ ª ª¨å a > 0 äã­ªæ¨ï

F (x) = 4
p

13� x4 + 2a2x2 � 5a4

®̄à¥¤¥«¥­  ­  ®âà¥§ª¥ [� 2a; 2a] ?

‚ à¨ ­â 17.1 (•ª§ ¬ ¥­ ¢ ¯ ®¤è ¥ä­ëå èª ®« å)
1. •¥è¨âì ãà ¢­ ¥­¨¥

5x2 � 7x + 2
4x2 + x � 5

=
(4x � 5)2

16x2 � 25
:
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2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logx+2 (x � 2) < 1:

3. • ©â¨ ­ ¨¡®«ìè ¥¥¨ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ äã­ªæ¨¨

f (x) = jx + 2j(x + 5)

­  ®âà¥§ª¥ [� 4;0]. ‘ ¤¥« âì à¨áã­ ®ª.
4. •®ª®¢ë¥ àñ¡à  ¯¨à ¬¨¤ë ­ ª« ®­ ¥­ë ª ¯« ®áª®áâ¨®á­®¢ ­¨ï ¯ ®¤ ã£«®¬

30� . Žá­ ®¢ ­¨¥ ¯¨à ¬¨¤ë | âà¥ã£®«ì­¨ª á®áâ®à®­ ¬¨
p

3, 2 ¨ 3. • ©â¨
®¡êñ¬ ¯¨à ¬¨¤ë.

5. ‘ãé ¥áâ¢ãîâ «¨ â ª¨¥ a, çâ®ª®à­¨ ãà ¢­ ¥­¨ï

x2 + 2x + a = 0

¤¥©áâ¢¨â¥«ì­ë, à §«¨ç­ë ¨ � 1 < x1; x2 < 1 ?

‚ à¨ ­â 17.2
1. •¥è¨âì ãà ¢­ ¥­¨¥

3x2 + 4x � 4
2x2 � x � 10

=
(2x + 5)2

4x2 � 25
:

2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

3x2 + 5xy � 4y2 = 38;
5x2 � 9xy � 3y2 = 15:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®

(x + 1)x2� 1 < 1:

4. —¨á«  x1 ¨ x2 | ª®à­¨ ãà ¢­ ¥­¨ï

x2 � 2k+1 x + 2k + 1 = 0:

•à¨ ª ª ®¬ §­  ç¥­¨¨ ¯ à ¬ ¥âà  k áã¬¬  1
x1

+ 1
x2

¯à¨­¨¬ ¥â ­ ¨¬ ¥­ìè ¥¥
¯ ®«®¦¨â ¥«ì­ ®¥§­  ç¥­¨¥?

5. ‚ è à à  ¤¨ãá  R ¢¯¨áë¢ ¥â áï ¯àï¬ ®© ªàã£®¢®© ª®­ãá á ã£«®¬ ¯à¨
¢¥àè¨­ ¥ 2� . ‚ ª®­ãá ¢¯¨áë¢ ¥â áï è à, ¢ ª®â®àë© ®̄ïâì ¢¯¨áë¢ ¥â áï ª®­ãá
¨ â ª ¤ « ¥¥.• ©â¨ ®¡êñ¬ 17-£®ª®­ãá .

‚ à¨ ­â 17.3
1. •¥è¨âì ãà ¢­ ¥­¨¥ p

j3x � 9j = x + 3:
2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
x2 � 3xy + y2 = � 1;
3x2 � xy + 3y2 = 13:
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3. •¥è¨âì ­ ¥à ¢¥­áâ¢®

(x � 2)x2� 1 < 1:

4. • ©â¨ ¢á¥§­  ç¥­¨ï a, ¯à¨ ª ¦¤ ®¬ ¨§ ª®â®àëå ­ ¥à ¢¥­áâ¢®

sin6x + cos6x � 5sin2xcos2x > a2 � 2

¢ë¯ ®«­ï¥âáï ¤«ï «î¡®£ ®x.
5. ‚ ¯à ¢¨«ì­ë© è ¥áâ¨ã£®«ì­¨ª á®áâ®à®­ ®©2 ¢¯¨á ­ ªàã£, ¢ íâ®âªàã£

¢¯¨á ­ ª¢  ¤à â, ¢ ª¢  ¤à â ¢¯¨á ­ ªàã£,   ¢ ­ ¥£®¯à ¢¨«ì­ë© è ¥áâ¨ã£®«ì-
­¨ª. „ « ¥¥¯à®æ¥áá¯ ®¢â®àï¥âáï. • ©â¨ áâ®à®­ã 100-£®è ¥áâ¨ã£®«ì­¨ª .

‚ à¨ ­â 18.1
1. • ©â¨ áã¬¬ã ¯ ¥à¢ëå 10 ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨, ¥á«¨ ¯ ¥à-

¢ë© ç«¥­ ¯à®£à¥áá¨¨ à ¢¥­ 0;2;   ¢â®à®©ç«¥­ ¯à®£à¥áá¨¨ à ¢¥­ 0;5:
2. ‚ âà¥ã£®«ì­¨ª ¥ ¤¢  ã£«  à ¢­ë 105� ¨ 45� ,   ¯« ®é  ¤ì à ¢­  (

p
3 + 1)

á¬2. • ©â¨ ¤«¨­ã ­ ¨¬ ¥­ìè ¥©¢ëá®âë âà¥ã£®«ì­¨ª .
3. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

Y = arcsin
�

x � 3
2

�
� ln(4 � x):

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

� 6x � 4x2 < 4 + 2x:

5. •à¨ ª ª¨å a ãà ¢­ ¥­¨¥

(5 � 2a)x + 5
p

x2ax � 5 � 2ax+1 + 30 = 3(5x + 5
p

x)

¨¬ ¥¥âà®¢­®®¤­ ®à¥è¥­¨¥?

‚ à¨ ­â 18.2
1. • ©â¨ à §­ ®áâì  à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨, ¥á«¨ ¯ ¥à¢ë© ç«¥­ ¯à®-

£à¥áá¨¨ à ¢¥­ � 2;   áã¬¬  ¯ ¥à¢ëå 8 ç«¥­®¢ ¯à®£à¥áá¨¨ à ¢­  12:
2. „«¨­  ¤¨ £ ®­ «¨ à®¬¡  ¢ ç¥âëà¥ à §  ¡®«ìè ¥ à ááâ®ï­¨ï ®â â®çª¨

¯ ¥à¥á¥ç¥­¨ï ¥£®¤¨ £ ®­ « ¥©¤®áâ®à®­ë. • ©â¨ ¯« ®é  ¤ì à®¬¡ , ¥á«¨ ¤«¨­ 
áâ®à®­ë à ¢­  2 á¬.

3. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

Y =
p

3 � x + arcsin
�

3 � 2x
5

�
:

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

3x � x2 < 4 � x:
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5. •à¨ ª ª¨å ­ ¥®âà¨æ â¥«ì­ëå a ãà ¢­ ¥­¨¥

2ax2 ln x � 3ax ln x � 3x = 2ax ln x � x � 5

¨¬ ¥¥âà®¢­®®¤­ ®à¥è¥­¨¥?

‚ à¨ ­â 18.3
1. • ©â¨ áã¬¬ã ¯ ¥à¢ëå 10 ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨, ¥á«¨ ¯ ¥à-

¢ë© ç«¥­ ¯à®£à¥áá¨¨ à ¢¥­ 0;5;   ¤¥áïâë© ç«¥­ ¯à®£à¥áá¨¨ à ¢¥­ 12:
2. ‚ ¯àï¬ ®ã£®«ì­ ®¬ âà¥ã£®«ì­¨ª ¥ ACB (ã£®« C ¯àï¬ ®©) CE ? AB ;

CD | ¬¥¤¨ ­ , AB = 4 á¬, ED =
p

3 á¬. • ©â¨ ã£«ë âà¥ã£®«ì­¨ª .
3. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

Y = arccos
�

2x � 1
3

�
+ lg(3 � 4x):

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

9x � 9x2 < 4 � 3x:

5. •à¨ ª ª¨å a ãà ¢­ ¥­¨¥

x
�

a2
p

4x � 21+
p

x
�

= a � 24+
p

x + 3x � 2
p

x � 80

¨¬ ¥¥âà®¢­®®¤­ ®à¥è¥­¨¥?

‚ à¨ ­â 19.1
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
y � 3x � 7 = 0;
x2 + xy + 3 = 0:

2. ‚­ãâà¥­­¨¥ ã£«ë ¢ë¯ãª« ®£®ç¥âëàñåã£®«ì­¨ª  ®â­ ®áïâáï ¬¥¦¤ã á®-
¡®©ª ª 2 : 2; 5 : 9; 5 : 10: • ©â¨ ¬¥­ìè¨© ã£®«.

3. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

F (x) = logx+3

�
22x �

11
3

� 6x + 2 � 32x
�

:

4. „®ª § âì â®¦¤ ¥áâ¢®

arctg(3 + 2
p

2) � arctg

 p
2

2

!

=
�
4

:

5. “ª § âì â ª¨¥ §­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå ãà ¢­ ¥­¨¥
p

3sin
�

2� 2x� x2+1
�

= a + 2cos2
�

2� (x2+2 x)
�

­ ¥ ¨¬ ¥¥âà¥è¥­¨ï.
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‚ à¨ ­â 19.2
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
x + y � 8 = 0;
y2 � x2 � 16 = 0:

2. Ž¯à¥ ¤¥«¨âì ¬¥­ìè¨© ã£®«¢ë¯ãª« ®£®¯ïâ¨ã£ ®«ì­¨ª , ¥á«¨ ¢¥«¨ç¨­ë
ã£«®¢ ®â­ ®áïâáï ª ª 1 : 3; 5 : 2 : 2; 5 : 3:

3. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

F (x) = logx� 12

�
0; 2lg x � 5 � 0; 04lg2x

�
:

4. „®ª § âì â®¦¤ ¥áâ¢®

arccos

 r
2
3

!

� arccos

 p
6 + 1

2
p

3

!

=
�
6

:

5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

2cos2
�

22x� x2
�

= a +
p

3sin
�

22x� x2+1
�

¨¬ ¥¥âå®âï ¡ ë ®¤­ ®à¥è¥­¨¥?

‚ à¨ ­â 19.3
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
3x � y � 3 = 0;
2x2 + xy � 14 = 0:

2. ‚ ¢ë¯ãª« ®¬ ¯ïâ¨ã£ ®«ì­¨ª ¥ ¤¢  ã£«  ¯àï¬ë¥,   ®áâ ¢è¨¥áï ®â­ ®áïâáï
¬¥¦¤ã á®¡®©ª ª 3 : 4 : 5: • ©â¨ ¡®«ìè¨© ã£®«.

3. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

F (x) = logjx� 5j

�
0; 642� logp

2x � 1; 258� log2
2x

�
:

4. „®ª § âì â®¦¤ ¥áâ¢®

arcsin
�

4
5

�
+ arcsin

�
5
13

�
+ arcsin

�
16
65

�
=

�
2

:

5. • ©â¨ â ª¨¥ §­  ç¥­¨ï ¯ à ¬ ¥âà  b, ¯à¨ ª®â®àëå ãà ¢­ ¥­¨¥

sin
�

22x� x2+1
�

+ b=
sin2

�
22x� x2

�

sin(120� )
¨¬ ¥¥âà®¢­®ç¥âëà¥ à¥è¥­¨ï.
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‚ à¨ ­â 20.1
1. „®ª § âì ­ ¥à ¢¥­áâ¢®

1
log2(� )

+
1

log5(� )
> 2:

2. Žªàã¦­ ®áâì ª á ¥â áï ®¤­ ®£®¨§ ª â ¥â®¢ à ¢­ ®¡¥¤à¥­­ ®£®¯àï¬ ®ã£®«ì-
­ ®£® âà¥ã£®«ì­¨ª  ¨ ¯à®å®¤¨â ç¥à¥§¢¥àè¨­ã ¯à®â¨¢®«¥¦ é ¥£® ®áâà®£®
ã£« . • ©â¨ à  ¤¨ãá ®ªàã¦­ ®áâ¨,¥á«¨ ¥ñæ¥­âà «¥¦¨â ­  £¨¯ ®â¥­ã§¥,¤«¨­ 
ª®â®à®©à ¢­  (1 +

p
2)=4.

3. •¥è¨âì ãà ¢­ ¥­¨¥

2sin2 2x � 5sin2x + 2 = 0:

4. •à¨ ª ª ®¬ c §­  ç¥­¨ï äã­ªæ¨¨ f (1), f (a), f (b) á®áâ ¢«ïîâ £¥®¬¥-
âà¨ç¥áªãî ¯à®£à¥áá¨î, ¥á«¨ a ¨ b ï¢«ïîâ áï â®çª ¬¨ íª áâà¥¬ã¬  äã­ªæ¨¨
f (x) = x3 � 3x2 � 9x + c, (a < b)?

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª ¦¤ ®¬ ¨§ ª®â®àëå áã¬¬  ¤«¨­
¨­â ¥à¢ «®¢, á®áâ ¢«ïîé¨å à¥è¥­¨¥ ­ ¥à ¢¥­áâ¢ 

x2 + (2a2 + 6)x � a2 + 2a � 3
x2 + (a2 + 7a � 7)x � a2 + 2a � 3

< 0;

­ ¥ ¬¥­¥¥1.

‚ à¨ ­â 20.2
1. „®ª § âì ­ ¥à ¢¥­áâ¢®

1
log3(� )

+
1

log7(� )
< 3:

2. • ©â¨ à  ¤¨ãá ®ªàã¦­ ®áâ¨,®̄¨á ­­ ®©®ª®«®¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì-
­¨ª , ¥á«¨ à  ¤¨ãá ®ªàã¦­ ®áâ¨, ¢¯¨á ­­ ®© ¢ íâ®â âà¥ã£®«ì­¨ª, à ¢¥­ 3,  
¬¥­ìè¨© ª â ¥â à ¢¥­ 10:

3. •¥è¨âì ãà ¢­ ¥­¨¥

2cos2 x +
p

3cosx � 3 = 0:

4. „®ª § âì, çâ®¥á«¨ logkx, logmx, lognx ®¡à §ãîâ  à¨ä¬ ¥â¨ç¥áªãî ¯à®-
£à¥áá¨î, â®

n2 = (nk)logk m:

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª ¦¤ ®¬ ¨§ ª®â®àëå áã¬¬  ¤«¨­
¨­â ¥à¢ «®¢, á®áâ ¢«ïîé¨å à¥è¥­¨¥ ­ ¥à ¢¥­áâ¢ 

(x2 + (2a2 + 3)x � a2 � a � 1)(x2 + (a2 + 5a � 5)x � a2 � a � 1) < 0;

­ ¥ ¬¥­¥¥2.



38 3. Ž¡ à §æë íª§ ¬ ¥­ æ¨®­­ëå ¡ ¨« ¥â®¢

‚ à¨ ­â 20.3
1. „®ª § âì ­ ¥à ¢¥­áâ¢®

log3(� ) + 4log� 3 > 4:

2. •  ¤¨ãá ®ªàã¦­ ®áâ¨,¢¯¨á ­­ ®©¢ ¯àï¬ ®ã£®«ì­ë© âà¥ã£®«ì­¨ª, à ¢¥­ 2:
Ž¤¨­ ¨§ ª â ¥â®¢ à ¢¥­ 14: • ©â¨ £¨¯ ®â¥­ã§ã.

3. •¥è¨âì ãà ¢­ ¥­¨¥

sin2 2x + sin2x � 2 = 0:

4. —¥âëà¥æ¥«ëå à §«¨ç­ëå ç¨á«  á®áâ ¢«ïîâ ¢®§à áâ îéãî  à¨ä¬ ¥â¨-
ç¥áªãî ¯à®£à¥áá¨î. •®«ìè ¥¥¨§ íâ¨å ç¨á¥« à ¢­ ®áã¬¬¥ ª¢  ¤à â ®¢ ®áâ «ì-
­ëå âàñå ç¨á¥«. • ©¤¨â ¥ íâ¨ ç¨á« .

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª ¦¤ ®¬ ¨§ ª®â®àëå áã¬¬  ¤«¨­
¨­â ¥à¢ «®¢, á®áâ ¢«ïîé¨å à¥è¥­¨¥ ­ ¥à ¢¥­áâ¢ 

x2 + 2(a2 � 2a + 4)x � a2 + 4a � 6
x2 + (a2 + 5a � 13)x � a2 + 4a � 6

< 0;

­ ¥ ¬¥­¥¥1.

3.5. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2001 £.

‚ à¨ ­â 21.1 (•à®¡ ­ë© íª§ ¬ ¥­ ­  ¯ ®¤£®â®¢¨â¥«ì­ëå ªãàá å)
1. • ¯¨á âì ãà ¢­ ¥­¨¥ ª á â ¥«ì­ ®© ª ªà¨¢®© y = 2cosx + 1 ¢ â®çª ¥ á

 ¡ áæ¨áá®©x = �
3.

2. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå ãà ¢­ ¥­¨¥

x2 � 2(a � 1)x + 2a + 1 = 0

¨¬ ¥¥âª®à­¨, ®̄à¥¤¥«¨âì §­ ª¨ ª®à­ ¥©¢ § ¢¨á¨¬ ®áâ¨ ®âa.
3. •  ¤¨ãáë ¤¢ãå ®ªàã¦­ ®áâ¥©,¨¬ ¥îé¨å ¢­¥è­ ¥¥ª á ­¨¥, à ¢­ë R ¨ r .

• ©â¨ ¤«¨­ã ¨å ®¡é ¥©ª á â ¥«ì­ ®©.
4. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
2x2 + y2 + 3xy = 12;
2(x + y)2 � y2 = 14:

5. •¥è¨âì ¢ æ¥«ëå ç¨á« å ãà ¢­ ¥­¨¥

ln(2)m2

ln(10)
+ 2nm �

3ln(2)m
ln(10)

� 6n �

p
3n ln(2)m
ln(10)

� 2
p

3n2 = 0:
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‚ à¨ ­â 21.2
1. • ¯¨á âì ãà ¢­ ¥­¨¥ ª á â ¥«ì­ ®© ª ªà¨¢®© y = 3 � 2sinx ¢ â®çª ¥ á

 ¡ áæ¨áá®©x = �
6.

2. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå ãà ¢­ ¥­¨¥

(a � 3)x2 � 2(3a � 4)x + 7a � 6 = 0

¨¬ ¥¥âª®à­¨, ®̄à¥¤¥«¨âì §­ ª¨ ª®à­ ¥©¢ § ¢¨á¨¬ ®áâ¨ ®âa.
3. Š â ¥âë ¯àï¬ ®ã£®«ì­ ®£® âà¥ã£®«ì­¨ª  à ¢­ë b ¨ c. • ©â¨ à  ¤¨ãáë

®̄¨á ­­ ®©¨ ¢¯¨á ­­ ®©®ªàã¦­ ®áâ¥©.
4. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
y2 � 2xy + 15 = 0;
x2 � xy + y2 = 21:

5. •¥è¨âì ¢ æ¥«ëå ç¨á« å ãà ¢­ ¥­¨¥

m2 + m
p

2n + m
p

2 �
p

3nm �
p

3n2
p

2 �
p

3n
p

2 = 0:

‚ à¨ ­â 21.3
1. • ¯¨á âì ãà ¢­ ¥­¨¥ ª á â ¥«ì­ ®© ª ªà¨¢®© y = 4tg x � 2 ¢ â®çª ¥ á

 ¡ áæ¨áá®©x = �
4.

2. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå ãà ¢­ ¥­¨¥

3ax2 � 2(3a � 2)x + 3(a � 1) = 0

¨¬ ¥¥âª®à­¨, ®̄à¥¤¥«¨âì §­ ª¨ ª®à­ ¥©¢ § ¢¨á¨¬ ®áâ¨ ®âa.
3. ‚ëá®â , ¯à®¢¥¤ñ­­  ï ª £¨¯ ®â¥­ã§¥ ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª , ¤¥-

«¨â ¥ñ­  ®âà¥§ª¨, à §­ ®áâì ¬¥¦¤ã ª®â®àë¬¨ à ¢­  20 á¬. • ©â¨ áâ®à®­ë
âà¥ã£®«ì­¨ª , ¥á«¨ ®â­ ®è ¥­¨¥ ª â ¥â®¢ à ¢­ ® 3

2.
4. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
2y2 � 4xy + 3x2 = 17;
� x2 + y2 = 16:

5. •¥è¨âì ¢ æ¥«ëå ç¨á« å ãà ¢­ ¥­¨¥

2m2 +
m ln(2)n

ln(3)
� 2m �

ln(2)n
ln(3)

� 2
p

3nm �

p
3n2 ln(2)
ln(3)

= 0:

‚ à¨ ­â 22.1 (•ª§ ¬ ¥­ ¢ ¯ ®¤è ¥ä­ ®©èª ®«¥)
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logx +2
x 2

7 > logx +2
x 2

3:
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2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

tg x + tg y = 2;
cosx � cosy = 1

2:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®
q

2 �
p

3 + x <
p

4 + x:

4. „«¨­ë ¡®ª®¢ëå áâ®à®­ âà ¯ ¥æ¨¨ à ¢­ë 9 á¬ ¨ 12 á¬,   ¤«¨­ë ®á­®-
¢ ­¨© à ¢­ë 30 á¬ ¨ 15 á¬. • ©â¨ ã£®«, ª®â®àë© ®¡à §ãîâ ¯à®¤®«¦ ¥­¨ï
¡®ª®¢ëå áâ®à®­ âà ¯ ¥æ¨¨.

5. •¥è¨âì ãà ¢­ ¥­¨¥

log2(3 + 2x � x2) = tg2
� � x

4

�
+ ctg2

� � x
4

�
:

‚ à¨ ­â 22.2
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logx � 1
x +5

0; 3 > 0:

2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

sin2 x + cos2 y = 1
2;

x + y = �
4 :

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®
q

2 �
p

3 � x <
p

4 � x:

4. ‚ âà ¯ ¥æ¨¨ AB CD AD | ¡®«ìè ¥¥®á­®¢ ­¨¥, \ D = 60� . •¨áá¥ªâà¨áë
ã£«®¢ C ¨ D ¯ ¥à¥á¥ª îâ áï ¢ â®çª ¥ O, OD = a, BC = b, AD = c. • ©â¨
¯« ®é  ¤ì âà ¯ ¥æ¨¨.

5. •¥è¨âì ãà ¢­ ¥­¨¥

cos2(x + 1) � log4(3 � 2x � x2) = 1:

‚ à¨ ­â 22.3
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logp
x+5 11 < logp

x+5 9:

2. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

cos2 x + cos2 y = 0; 25;
x + y = 5�

6 :
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3. •¥è¨âì ­ ¥à ¢¥­áâ¢®
q

2 �
p

3 � 2x <
p

4 � 2x:

4. ‚ ­ ¥ª®â®à®©âà ¯ ¥æ¨¨ ®¤¨­ ¨§ ã£«®¢ ¯àï¬ ®©,  ¤àã£®©à ¢¥­ 30� . •�®«ì-
è  ï ¡®ª®¢  ï áâ®à®­  âà ¯ ¥æ¨¨ à ¢­  12 á¬. • ©â¨ ¯« ®é  ¤ì âà ¯ ¥æ¨¨, ¥á«¨
¨§¢¥áâ­ ®,çâ®¢ ­ ¥ñ¬®¦­ ®¢¯¨á âì ®ªàã¦­ ®áâì.

5. •¥è¨âì ãà ¢­ ¥­¨¥

10x2� 4x+2 =
1
25

�
sin

� x
12

� sin2 � x
12

�
:

‚ à¨ ­â 23.1 (•ª§ ¬ ¥­ ¢ ¯ ®¤è ¥ä­ ®©èª ®«¥)
1. •¥è¨âì ãà ¢­ ¥­¨¥

5x � 3x+1 = 2
�
5x� 1 � 3x� 2� :

2. ‚ â®çª ¥ M (1; 8) ª £à ä ¨ª ã äã­ªæ¨¨ y =

r �
5 � x

2
3

� 3
¯à®¢¥¤¥­  ª á -

â¥«ì­  ï. • ©â¨ ¤«¨­ã ¥ñ®âà¥§ª ,§ ª«îçñ­­ ®£®¬¥¦¤ã ®áï¬¨ ª®®à¤¨­ â.
3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
x + y + x2 + y2 = 18;
xy + x2 + y2 = 19:

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

4cosx � sin2x > 0:

5. •¥è¨âì ­ ¥à ¢¥­áâ¢®

2
� p

1 � jxj
� 2

� x > a

¯à¨ ¢á¥å a.

‚ à¨ ­â 23.2
1. •¥è¨âì ãà ¢­ ¥­¨¥

2x+3 � 5x = 7 � 2x� 2 � 3 � 5x� 1:

2. Š £¨¯ ¥à¡®«¥ y = 4
x ¯à®¢¥¤¥­ë ¤¢¥ ª á â ¥«ì­ë¥: ®¤­  ¢ â®çª ¥ (2; 2),

  ¤àã£ ï | ¯ à «« ¥«ì­ ®¯àï¬ ®© y = � 4x. • ©â¨ ¯« ®é  ¤¨ âà¥ã£®«ì­¨ª ®¢,
®¡à §®¢ ­­ëå ª ¦¤ ®©¨§ íâ¨å ª á â ¥«ì­ëå á ®áï¬¨ ª®®à¤¨­ â.

3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

x + y + x2 + y2 = 18;
xy + x2 + y2 = 12:
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4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

3sinx + sin2x < 0:

5. •¥è¨âì ­ ¥à ¢¥­áâ¢®
� p

1 � 2jxj
� 2

� x > a

¯à¨ ¢á¥å a.

‚ à¨ ­â 23.3
1. •¥è¨âì ãà ¢­ ¥­¨¥

5x � 4x = 5x� 1 + 22x� 2:

2. ‚ëç¨á«¨âì ¯« ®é  ¤ì âà¥ã£®«ì­¨ª , ®£à ­¨ç¥­­ ®£®®áï¬¨ ª®®à¤¨­ â ¨
ª á â ¥«ì­ ®©ª £à ä ¨ª ã äã­ªæ¨¨ y = x

2x� 1 ¢ â®çª ¥ á  ¡ áæ¨áá®©x0 = 1.
3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
x2 + y2 + xy = 91;
x + y +

p
xy = 13:

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®
3tg x > 2tg2 x:

5. •¥è¨âì ­ ¥à ¢¥­áâ¢®

2a +
�q

1 �
p

x2

� 2

>
x
2

¯à¨ ¢á¥å a.

‚ à¨ ­â 24.1
1. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

Y =

r

6 �
4x + 3
2x � 5

:

2. •¥è¨âì ãà ¢­ ¥­¨¥

9x � 75� 3x� 1 � 54 = 0:

3. • ©â¨ � � � , ¥á«¨

tg � =
1
4

; tg � =
5
3

; � < � < 1; 5� ; 0 < � <
�
2

:

4. •à¨ ª ª¨å §­  ç¥­¨ïå a áã¬¬  ªã¡®¢ ª®à­ ¥©ãà ¢­ ¥­¨ï

x2 � 2(a + 1)x + a2 � a + 3 = 0

¡ ã¤¥â ­ ¨¬ ¥­ìè ¥©?
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5. • ©â¨ ¯« ®é  ¤ì ä¨£ãàë, § ¤ ­­ ®©­  ¯« ®áª®áâ¨ (x; y) ­ ¥à ¢¥­áâ¢®¬

log(x2+ y2)(x + y) > 1:

‚ à¨ ­â 24.2
1. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

Y =

r
6 � 5x
x + 6

� 1:

2. •¥è¨âì ãà ¢­ ¥­¨¥

25x + 175� 5x� 2 � 60 = 0:

3. • ©â¨ � + � , ¥á«¨

ctg � = 0; 75; ctg � =
1
7

; 0 < � <
�
2

; � < � <
3�
2

:

4. •à¨ ª ª ®¬ §­  ç¥­¨¨ ¯ à ¬ ¥âà  k áã¬¬  ª¢  ¤à â ®¢ ª®à­ ¥©ãà ¢­ ¥­¨ï

x2 + ekx � k2 + k = 0

¡ ã¤¥â ­ ¨¬ ¥­ìè ¥©?
5. • ©â¨ ¯« ®é  ¤ì ä¨£ãàë, § ¤ ­­ ®©­  ¯« ®áª®áâ¨ (x; y) ­ ¥à ¢¥­áâ¢®¬

log(x2+ y2� 2x+1) (x + y � 1) > 1:

‚ à¨ ­â 24.3
1. • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨

Y =

r

2 �
5x + 8
4 � x

:

2. •¥è¨âì ãà ¢­ ¥­¨¥

4x+2 + 30� 2x� 1 � 1 = 0:

3. • ©â¨ � + � , ¥á«¨

tg � =
4
3

; tg � = 7; � < � <
3�
2

; 2� < � <
5�
2

:

4. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a áã¬¬  ªã¡®¢ ª®à­ ¥©ãà ¢­ ¥­¨ï

6x2 + 6(a � 1)x � 5a + 2a2 = 0

¡ ã¤¥â ­ ¨¬ ¥­ìè ¥©,  ¯à¨ ª ª¨å ­ ¨¡®«ìè ¥©?
5. • ©â¨ ¯« ®é  ¤ì ä¨£ãàë, § ¤ ­­ ®©­  ¯« ®áª®áâ¨ (x; y) ­ ¥à ¢¥­áâ¢®¬

log(x2+ y2)(y � x) > 1:



44 3. Ž¡ à §æë íª§ ¬ ¥­ æ¨®­­ëå ¡ ¨« ¥â®¢

‚ à¨ ­â 25.1
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
9x+ y = 729;
3x� y� 1 = 1:

2. ‘ã¬¬  ¯ ¥à¢ëå âàñåç«¥­®¢ £¥®¬¥âà¨ç¥áª®©¯à®£à¥áá¨¨, ¢á¥ç«¥­ë ª®-
â®à®©¡®«ìè ¥­ã «ï, à ¢­  221.’à¥â¨© ç«¥­ íâ®©¯à®£à¥áá¨¨ ¡®«ìè ¥¯ ¥à¢®£®
­  136. • ©â¨ áã¬¬ã è ¥áâ¨ ç«¥­®¢ ¤ ­­ ®©¯à®£à¥áá¨¨.

3. •®«ìè ¥¥®á­®¢ ­¨¥ âà ¯ ¥æ¨¨ à ¢­ ®6 á¬,   ¬¥­ìè ¥¥ 4 á¬. “£«ë ¯à¨
¡®«ìè ¥¬ ®á­®¢ ­¨¨ à ¢­ë 30� ¨ 45� . • ©â¨ ¯« ®é  ¤ì âà ¯ ¥æ¨¨.

4. •à¥ ¤áâ ¢¨âì ¢ëà ¦ ¥­¨¥ x4 + 2x2 + 9 ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥­¨ï ¤¢ãå ¯à¨-
¢¥¤ñ­­ëå ª¢  ¤à â ­ëå âàñåç«¥­®¢.

5. •¥è¨âì ãà ¢­ ¥­¨¥

2sin
�

� x2

x4 + 4

�
= 2x2 � 4

p
2x + 4 +

p
2:

‚ à¨ ­â 25.2
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
4x+ y = 128;
53x� 2y� 3 = 1:

2. ‚ £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ b1 + b3 + b5 = 182,   b2 + b4 + b6 = 546.
‘ã¬¬  ª ª ®£®ç¨á«  ç«¥­®¢ íâ®©¯à®£à¥áá¨¨ à ¢­  242?

3. ‚ëá®âë ¯ à «« ¥«®£à ¬¬  à ¢­ë 6 á¬ ¨ 7,8 á¬,   ¥£®¯« ®é  ¤ì 78 á¬2.
• ©â¨ ¤«¨­ã ¥£®¬¥­ìè ¥©¤¨ £ ®­ «¨.

4. •à¥ ¤áâ ¢¨âì ¢ëà ¦ ¥­¨¥ x4 + 3x2 + 4 ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥­¨ï ¤¢ãå ¯à¨-
¢¥¤ñ­­ëå ª¢  ¤à â ­ëå âàñåç«¥­®¢.

5. •¥è¨âì ãà ¢­ ¥­¨¥

tg
�

� x
x2 + 4

�
+ x2 + 4x + 5 = 0:

‚ à¨ ­â 25.3
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
2x + 3y = 73

9 ;
2x � 3y = 8

9:

2. • ©â¨ £¥®¬¥âà¨ç¥áªãî ¯à®£à¥áá¨î u1; u2; u3; : : : ¥á«¨ ¨§¢¥áâ­ ®,çâ®u3�
u1 = 9, u5 � u3 = 36.
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3. ’à¥ ã£®«ì­¨ª AB C ¯àï¬ ®ã£®«ì­ë© (ã£®«C ¯àï¬ ®©), P 2 AC ¨ K 2
2 AB , ¯à¨çñ¬ PK k BC ¨ PK = K B, AP = 5 ¤¬, PC = 4 ¤¬. • ©â¨
¯ ¥à¨¬¥âà âà¥ã£®«ì­¨ª  AB C.

4. •à¥ ¤áâ ¢¨âì ¢ëà ¦ ¥­¨¥ x4 + 4x2 + 9 ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥­¨ï ¤¢ãå ¯à¨-
¢¥¤ñ­­ëå ª¢  ¤à â ­ëå âàñåç«¥­®¢.

5. •¥è¨âì ãà ¢­ ¥­¨¥

tg
�

4� x
x2 + 64

�
= x2 � 16x + 65:

3.6. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2002 £.

‚ à¨ ­â 26.1 (•à®¡ ­ë© íª§ ¬ ¥­ ­  ¯ ®¤£®â®¢¨â¥«ì­ëå ªãàá å)
1. •¥è¨âì ãà ¢­ ¥­¨¥ p

2x = 4�
p

x :

2. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

x + 2 = ajx � 1j

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥? • ©â¨ íâ®à¥è¥­¨¥.
3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
xy + x + y = 1;
x2 + y2 = 6:

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

2
p

11� 14cosx + 7cosx > 3:

5. • ©â¨ ãà ¢­ ¥­¨¥ ®¡é ¥©ª á â ¥«ì­ ®©ª £à ä ¨ª ¬ äã­ªæ¨©

y = � x2 + 1; y = x2 � x +
9
4

:

‚ à¨ ­â 26.2
1. •¥è¨âì ãà ¢­ ¥­¨¥

3x2� 5x
7 = 7

p
9:

2. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

ajx � 3j = x + 1

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥? • ©â¨ íâ®à¥è¥­¨¥.



46 3. Ž¡ à §æë íª§ ¬ ¥­ æ¨®­­ëå ¡ ¨« ¥â®¢

3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

x3 + x3y3 + y3 = 12;
x + xy + y = 0:

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

7 + 4sinx > 7 � 8sinx:

5. • ©â¨ ãà ¢­ ¥­¨¥ ®¡é ¥©ª á â ¥«ì­ ®©ª £à ä ¨ª ¬ äã­ªæ¨©

y = x2 + 4x + 8; y = x2 + 8x + 4:

‚ à¨ ­â 26.3
1. •¥è¨âì ãà ¢­ ¥­¨¥

92
p

x = 32x+6 :

2. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

2x = aj2x � 1j

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥? • ©â¨ íâ®à¥è¥­¨¥.
3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
(x2 + 1)(y2 + 1) = 10;
(x + y)(xy � 1) = 3:

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

6cosx + 3 > 3cosx:

5. • ©â¨ ãà ¢­ ¥­¨¥ ®¡é ¥©ª á â ¥«ì­ ®©ª £à ä ¨ª ¬ äã­ªæ¨©

y = (x � 1)2; y = x3:

‚ à¨ ­â 27.1 (•ª§ ¬ ¥­ ¢ ¯ ®¤è ¥ä­ ®©èª ®«¥)
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

r
2
x

�
5

6 � x
> � 1 � 4x2:

2. ‚ à ¢­ ®¡¥¤à¥­­ ®© âà ¯ ¥æ¨¨ ¤¨ £ ®­ «ì à ¢­  25 á¬,   ¢ëá®â  15 á¬.
• ©â¨ ¯« ®é  ¤ì âà ¯ ¥æ¨¨.

3. •¥è¨âì ãà ¢­ ¥­¨¥

logp p
11+2

p
3
(x2 + 4x + 5) = logp

2
p

3�
p

11
(2x + 5):

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

12sin4 x � 25sin2 x + 12 > 0:
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5. •à¨ ª ª¨å a ª®à¥­ì ãà ¢­ ¥­¨ï
p

x + 2 � a
x + 4

= x

¥¤¨­ áâ¢¥­¥­? • ©â¨ íâ®ª®à¥­ì ¯à¨ ª ª ®¬-«¨¡® §­  ç¥­¨¨ a.

‚ à¨ ­â 27.2
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

r
3
x

+
7

x � 4
> � 1 � jxj:

2. „¨ £ ®­ «¨ ­ ¥ª®â®à®© âà ¯ ¥æ¨¨ à ¢­ë 5 á¬ ¨ 12 á¬,   ®á­®¢ ­¨ï 3 á¬
¨ 10 á¬. • ©â¨ ã£«ë ¬¥¦¤ã ¤¨ £ ®­ «ï¬¨ íâ®©âà ¯ ¥æ¨¨.

3. •¥è¨âì ãà ¢­ ¥­¨¥

logp p
11�

p
10

(x2 + 5x + 5) = logp p
10+

p
11

(3x + 4):

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

4cos4 x � 17cos2 x + 4 < 0:

5. •à¨ ª ª¨å a ãà ¢­ ¥­¨¥

x2 =
ax + 1

x
¨¬ ¥¥âà®¢­®¤¢  ª®à­ï? • ©â¨ ¢ íâ®¬ á«ãç ¥ ®âà¨æ â¥«ì­ë¥ ª®à­¨.

‚ à¨ ­â 27.3
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

r
10
x

+
12

x � 2
> � 1 � 3x2:

2. „¢¥ ®ªàã¦­ ®áâ¨,à  ¤¨ãáë ª®â®àëå à ¢­ë 1 á¬ ¨ 3 á¬, ª á îâ áï ¢­¥è-
­¨¬ ®¡à §®¬ ¢ â®çª ¥ C, AB | ¨å ®¡é  ï ¢­¥è­ïï ª á â ¥«ì­  ï (A ¨ B |
â®çª¨ ª á ­¨ï). • ©â¨ ¯« ®é  ¤ì âà¥ã£®«ì­¨ª  ACB.

3. •¥è¨âì ãà ¢­ ¥­¨¥

log3+
p

10 (x2 � 3x + 3) = logp
10� 3(2x � 1):

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

6cos2 x � 5cosx + 1 > 0:

5. •à¨ ª ª¨å a ª®à¥­ì ãà ¢­ ¥­¨ï

x � 6 �

p
x � 3
x

=
a
x
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¥¤¨­ áâ¢¥­¥­? • ©â¨ íâ®ª®à¥­ì ¯à¨ ª ª ®¬-«¨¡® §­  ç¥­¨¨ a.

‚ à¨ ­â 28.1 (•ª§ ¬ ¥­ ¢ ¯ ®¤è ¥ä­ ®©èª ®«¥)
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
8

� p
2
� x� y

= 0;5y� 3;
log3(x � 2y) + log3(3x + 2y) = 3:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

� cosx >
p

� sinx:

3. „«ï ¢á¥å a à¥è¨âì ãà ¢­ ¥­¨¥
�
� j3x � 1j � 4

�
� � jaj = 0:

4. ‘â ®à®­ë âà¥ã£®«ì­¨ª  à ¢­ë 2a, b, b. • ©â¨ à ááâ®ï­¨¥ ¬¥¦¤ã â®ç-
ª ¬¨ ¯ ¥à¥á¥ç¥­¨ï ¬¥¤¨ ­ ¨ ¡ ¨áá¥ªâà¨á íâ®£®âà¥ã£®«ì­¨ª .

5. •¥è¨âì ãà ¢­ ¥­¨¥

3log6

�
(x � 1)2 + 1

�
= x2 � 2x � 28:

‚ à¨ ­â 28.2
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
log3 x + log3 y = 2 + log3 7;
2

x
8 = 4 � 2� y

8 :

2. •¥è¨âì ­ ¥à ¢¥­áâ¢® p
tg 5x < 4

p
3:

3. „«ï ¢á¥å a à¥è¨âì ãà ¢­ ¥­¨¥
�
� j2x + 1j � 3

�
� + a = 0:

4. Š ª¨¬ ¤®«¦ ¥­ ¡ ëâì ã£®«¯à¨ ®á­®¢ ­¨¨ à ¢­ ®¡¥¤à¥­­ ®£®âà¥ã£®«ì­¨-
ª , çâ®¡ë ¥£®®á­®¢ ­¨¥ ¡ ë«®áà¥¤­¨¬ £¥®¬¥âà¨ç¥áª¨¬ à  ¤¨ãá®¢ ¢¯¨á ­­ ®©
¨ ®̄¨á ­­ ®©®ªàã¦­ ®áâ¥©?

5. •¥è¨âì ãà ¢­ ¥­¨¥
p

3x � 13� lg x =
p

2x � 3:

‚ à¨ ­â 28.3
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
log4 x + log4 y = 1 + log4 9;
x + y = 101+lg 2:
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2. •¥è¨âì ­ ¥à ¢¥­áâ¢® p
2sin2 3x < 1:

3. „«ï ¢á¥å a à¥è¨âì ãà ¢­ ¥­¨¥
�
� j3 � xj � 5

�
� =

p
a:

4. • ¢­ ®¡¥¤à¥­­  ï âà ¯ ¥æ¨ï ®̄¨á ­  ®ª®«® ªàã£ . ‚ ª ª ®¬ ®â­ ®è ¥­¨¨
¤¥«¨â ¯« ®é  ¤ì âà ¯ ¥æ¨¨ «¨­¨ï, ¯à®å®¤ïé  ï ç¥à¥§â®çª¨ ª á ­¨ï ªàã£  á
¡®ª®¢ë¬¨ áâ®à®­ ¬¨, ¥á«¨ ®áâàë©ã£®«¯à¨ ®á­®¢ ­¨¨ âà ¯ ¥æ¨¨ à ¢¥­ � .

5. •¥è¨âì ãà ¢­ ¥­¨¥

22+ x2
� 5 log3(2 + x2) = 3:

‚ à¨ ­â 29.1
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
3
p

x + 4
p

y = 3;
3
p

x � 4
p

y = � 1:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

2log8(x � 2) � log8(x � 3) >
2
3

:

3. ‘ª ®«ìª®ª¨« ®£à ¬¬®¢ áãå à¥©á ¢« ¦­ ®áâìî 15%¬®¦­ ®¯ ®«ãç¨âì ¨§
255ª£ å«¥¡  á ¢« ¦­ ®áâìî 45%?

4. •¥è¨âì ãà ¢­ ¥­¨¥

(x � 3)4 + (x � 2)4 � (2x � 5)4 = 0:

5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

cos2x + 7sinx cosx + sin(2x + ' ) = a

­ ¥ ¡ ã¤¥â ¨¬ ¥âì à¥è¥­¨ï ­¨ ¯à¨ ª ª¨å ' ?

‚ à¨ ­â 29.2
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
3
p

x � 1 + 4
p

y = 4;
2 3
p

x � 1 � 4
p

y = 2:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log3(8x2 + x) > 2 + log3(x
2) + log3 x:

3. ‘¢¥ ¦¨¥ ¡ ¥«ë¥ £à¨¡ ë á®¤¥à¦ â 90%¢®¤ë,   áãèñ­ë¥ | 12%.‘ª ®«ìª®
­  ¤®á®¡à âì £à¨¡®¢, çâ®¡ë ¯ ®«ãç¨âì 4; 5 ª£ áãèñ­ëå?
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4. •¥è¨âì ãà ¢­ ¥­¨¥

(x � 3)4 + (x � 2)4 = 17:

5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

cos2x + 5sinx cosx + cos(2x � ' ) = a

¡ ã¤¥â ¨¬ ¥âì à¥è¥­¨¥ ¯à¨ «î¡ ëå ' ?

‚ à¨ ­â 29.3
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
3
p

x +
p

y + 1 = 2;
3 3
p

x �
p

y + 1 = 2:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log0;3(3x � 8) > log0;3(x
2 + 4):

3. ‚ 2 «¨âà  10% à áâ¢®à  ãªáãá­®© ª¨á« ®âë ¤®¡ ¢¨«¨ 8 «¨âà®¢ ¢®¤ë.
Ž¯à¥ ¤¥«¨âì ­ ®¢ãî ª®­æ¥­âà æ¨î à áâ¢®à .

4. •¥è¨âì ãà ¢­ ¥­¨¥

x4 + x3 � 10x2 + x + 1 = 0:

5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

cos3x � 5sin
3x
2

cos
3x
2

+ sin(3x + ' ) = a

­ ¥ ¡ ã¤¥â ¨¬ ¥âì à¥è¥­¨ï ­¨ ¯à¨ ª ª¨å ' ?

‚ à¨ ­â 30.1
1. • ©â¨ ¨­â ¥à¢ «ë ¢®§à áâ ­¨ï ¨ ã¡ë¢ ­¨ï äã­ªæ¨¨

f (x) = � 4x3 + 6x2 � 12x + 7:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢® p
4 � x2 > � 1:

3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

3x � 9y = 81;
lg(x + y)2 � lg y = 2lg 3:

4. Š®à­¨ ãà ¢­ ¥­¨ï 2sin(x + 3) = a ®¡à §ãîâ  à¨ä¬ ¥â¨ç¥áªãî ¯à®£à¥á-
á¨î. Ž¯à¥ ¤¥«¨âì, ¯à¨ ª ª¨å a íâ®¢®§¬®¦­ ®¨ ­ ©â¨ à §­ ®áâì ¯à®£à¥áá¨¨.
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5. •« ®áª®áâì¢ë«®¦ ¥­  ª á îé¨¬¨áï ªàã£ ¬¨ ®¤¨­ ª ®¢®£®à  ¤¨ãá  â ª,
çâ® ª ¦¤ë© ªàã£ ª á ¥â áï ç¥âëàñå ¤àã£¨å, ¨ «¨­¨¨ ¨å æ¥­âà®¢ à §à¥§ -
îâ ¯« ®áª®áâì­  ®¤¨­ ª ®¢ë¥ ª¢  ¤à âë. ‚ ®áâ ¢è¨¥áï ­ ¥¯®ªàëâë¬¨ ãç áâ-
ª¨ ¯« ®áª®áâ¨ § â¥¬ ¢¯¨á ­ë ®ªàã¦­ ®áâ¨ ¬ ª á¨¬ «ì­ ® ¡®«ìè ®£®à §¬¥à .
• ©â¨ ¯à®æ¥­â ­ ¥¯®ªàëâ ®©¢ ¨â ®£¥ ç áâ¨ ¯« ®é  ¤¨ ¯« ®áª®áâ¨.

‚ à¨ ­â 30.2
1. • ©â¨ ¨­â ¥à¢ «ë ¢®§à áâ ­¨ï ¨ ã¡ë¢ ­¨ï äã­ªæ¨¨

f (x) = 4x3 + 12x2 + 24x � 23:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢® p
9 � x2 > � 2:

3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

52
p

x�
p

y = 625;
lg

� p
xy

�
= 1 + lg 3:

4. Š®à­¨ ãà ¢­ ¥­¨ï cos(2x + 1) = a ®¡à §ãîâ  à¨ä¬ ¥â¨ç¥áªãî ¯à®£à¥á-
á¨î. Ž¯à¥ ¤¥«¨âì, ¯à¨ ª ª¨å a íâ®¢®§¬®¦­ ®¨ ­ ©â¨ à §­ ®áâì ¯à®£à¥áá¨¨.

5. •« ®áª®áâì¢ë«®¦ ¥­  ª á îé¨¬¨áï ªàã£ ¬¨ ®¤¨­ ª ®¢®£®à  ¤¨ãá  â ª,
çâ® ª ¦¤ë© ªàã£ ª á ¥â áï è ¥áâ¨ ¤àã£¨å, ¨ «¨­¨¨ ¨å æ¥­âà®¢ à §à¥§ -
îâ ¯« ®áª®áâì ­  ®¤¨­ ª ®¢ë¥ à ¢­ ®áâ®à®­­¨¥ âà¥ã£®«ì­¨ª¨. ‚ ®áâ ¢è¨¥áï
­ ¥¯®ªàëâë¬¨ ãç áâª¨ ¯« ®áª®áâ¨ § â¥¬ ¢¯¨á ­ë ®ªàã¦­ ®áâ¨ ¬ ª á¨¬ «ì-
­ ® ¡®«ìè ®£®à §¬¥à . • ©â¨ ¯à®æ¥­â ­ ¥¯®ªàëâ ®© ¢ ¨â ®£¥ ç áâ¨ ¯« ®é  ¤¨
¯« ®áª®áâ¨.

‚ à¨ ­â 30.3
1. • ©â¨ ¨­â ¥à¢ «ë ¢®§à áâ ­¨ï ¨ ã¡ë¢ ­¨ï äã­ªæ¨¨

f (x) = � 4x3 + 2x2 � 12x � 35:

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

x2 � 16 > � 3:

3. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

101+lg (x+ y) = 50;
lg(x � y) + lg(x + y) = 2 � lg 5:

4. Š®à­¨ ãà ¢­ ¥­¨ï 3sin(3x + 2) = a ®¡à §ãîâ  à¨ä¬ ¥â¨ç¥áªãî ¯à®£à¥á-
á¨î. Ž¯à¥ ¤¥«¨âì, ¯à¨ ª ª¨å a íâ®¢®§¬®¦­ ®¨ ­ ©â¨ à §­ ®áâì ¯à®£à¥áá¨¨.

5. •« ®áª®áâì¢ë«®¦ ¥­  ª á îé¨¬¨áï ªàã£ ¬¨ ®¤¨­ ª ®¢®£®à  ¤¨ãá  â ª,
çâ®ª ¦¤ë© ªàã£ ª á ¥â áï ç¥âëàñå ¤àã£¨å, ¨ «¨­¨¨ ¨å æ¥­âà®¢ à §à¥§ îâ
¯« ®áª®áâì ­  ®¤¨­ ª ®¢ë¥ ª¢  ¤à âë. ‚ ®áâ ¢è¨¥áï ­ ¥¯®ªàëâë¬¨ ãç áâª¨



52 3. Ž¡ à §æë íª§ ¬ ¥­ æ¨®­­ëå ¡ ¨« ¥â®¢

¯« ®áª®áâ¨§ â¥¬ ¢¯¨á ­ë ª¢  ¤à âë ¬ ª á¨¬ «ì­ ®¡®«ìè ®£®à §¬¥à . • ©â¨
¯à®æ¥­â ­ ¥¯®ªàëâ ®©¢ ¨â ®£¥ ç áâ¨ ¯« ®é  ¤¨ ¯« ®áª®áâ¨.

‚ à¨ ­â 31.1
1. •¥è¨âì ãà ¢­ ¥­¨¥

log16 x + log4 x + logp
2 4 = 7:

2. • ©â¨ æ¥«ë¥ à¥è¥­¨ï á¨áâ¥¬ë ãà ¢­ ¥­¨©
� p

2x + y + 2 = 3;p
x + 2y + 5 = y � x:

3. •¥è¨âì ãà ¢­ ¥­¨¥
sin2x + tg x = 2:

4. • ©â¨ ¢á¥§­  ç¥­¨ï y, ¯à¨ ª®â®àëå ­ ¥à ¢¥­áâ¢®

j3x � 7j �
6y + 5
3 � 3y

> 1

¨¬ ¥¥âà¥è¥­¨¥¬ «î¡®¥ x.
5. • ©â¨ ¯ ¥à¨¬¥âà ä¨£ãàë, § ¤ ­­ ®©­  ¯« ®áª®áâ¨á¨áâ¥¬®©­ ¥à ¢¥­áâ¢

�
2jx + 2j arcsin(y � 1)2 6 � (x + 2);
2jy � 1j � x > 0:

‚ à¨ ­â 31.2
1. •¥è¨âì ãà ¢­ ¥­¨¥

log3 9 + log1
2
(3x + 1) = log1

4
(3x + 1):

2. • ©â¨ æ¥«ë¥ à¥è¥­¨ï á¨áâ¥¬ë ãà ¢­ ¥­¨©
� p

x + 3y + 1 = 2;p
2x � y + 2 = 7y � 6:

3. •¥è¨âì ãà ¢­ ¥­¨¥
1 � cos

x
2

= tg
x
4

:

4. • ©â¨ ¢á¥§­  ç¥­¨ï y, ¯à¨ ª®â®àëå ­ ¥à ¢¥­áâ¢®

j2x + 11j �
3y � 2
2y � 3

> 2

¨¬ ¥¥âà¥è¥­¨¥¬ «î¡®¥ x.
5. • ©â¨ ¯ ¥à¨¬¥âà ä¨£ãàë, § ¤ ­­ ®©­  ¯« ®áª®áâ¨á¨áâ¥¬®©­ ¥à ¢¥­áâ¢

�
jx + 3j arccos(y � 2)2 6 � (x + 3);
3jy � 2j � x > 0:



3.6. •ª§ ¬ ¥­ æ¨®­­ë¥ ¡ ¨« ¥âë 2002£. 53

‚ à¨ ­â 31.3
1. •¥è¨âì ãà ¢­ ¥­¨¥

2log2 8 + logp
2 x + log1

2
x = 9:

2. • ©â¨ æ¥«ë¥ à¥è¥­¨ï á¨áâ¥¬ë ãà ¢­ ¥­¨©
� p

y � x + 5 = 3;p
x + y � 5 = 11� 2y:

3. •¥è¨âì ãà ¢­ ¥­¨¥

2cos2x + 2tg2 x = 5:

4. • ©â¨ ¢á¥§­  ç¥­¨ï y, ¯à¨ ª®â®àëå ­ ¥à ¢¥­áâ¢®

j2x � 4j +
y + 4
1 � 4y

> 3

¨¬ ¥¥âà¥è¥­¨¥¬ «î¡®¥ x.
5. • ©â¨ ¯ ¥à¨¬¥âà ä¨£ãàë, § ¤ ­­ ®©­  ¯« ®áª®áâ¨á¨áâ¥¬®©­ ¥à ¢¥­áâ¢

�
2jy + 2j arcsin(4x2 � 4x + 1) 6 � (y + 2);
2j2x � 1j � y > 0:

‚ à¨ ­â 32.1
1. ‚ ¯àï¬ ®ã£®«ì­¨ª ¥ AB CD ¤¨ £ ®­ «¨ ¯ ¥à¥á¥ª îâ áï ¢ â®çª ¥ O, E |

á¥à¥¤¨­  áâ®à®­ë AB , \ BAC = 50� . • ©â¨ ã£®«EOD.
2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

(x2 + 3x + 1)(x2 + 3x � 3) > 5:

3. •¥è¨âì ãà ¢­ ¥­¨¥
cos3x = sin2x

¢ ¨­â ¥à¢ «¥ 75� < x < 150� .
4. • ©â¨ ¯« ®é  ¤ì ®¡« áâ¨, ï¢«ïîé ¥©áïà¥è¥­¨¥¬ ­ ¥à ¢¥­áâ¢ 

(1 � jxj � jyj)( jx + yj + jx � yj � 1) > 0:

5. „¢¥ ¡ à¨£  ¤ë §¥¬«¥ª®̄ ®¢ ¢ëàë«¨ ¯ ® ®¤¨­ ª ®¢®¬ã ª®â«®¢ ­ã. ‚â ®à  ï
¡ à¨£  ¤  à ¡®â «  ­  ¯ ®«ç á  ¡®«ìè ¥¯ ¥à¢®©.…á«¨¡ ë ¢ ¯ ¥à¢®©¡ à¨£  ¤¥¡ ë«®
¡ ë ­  5 ç¥«®¢¥ª ¡®«ìè ¥,â®®­  ¡ ë § ª ®­ç¨«  à ¡®âã ­  2 ç á  à ­ìè ¥.Ž¯à¥-
¤¥«¨âì ç¨á«®§¥¬«¥ª®̄ ®¢ ¢ ª ¦¤ ®©¡ à¨£  ¤¥,áç¨â  ï ¯à®¨§¢®¤¨â ¥«ì­ ®áâì¢á¥å
§¥¬«¥ª®̄ ®¢ ®¤¨­ ª ®¢®©.

‚ à¨ ­â 32.2
1. ‚ à®¬¡ ¥ AB CD \ A = 31� ,   ¥£® ¤¨ £ ®­ «¨ ¯ ¥à¥á¥ª îâ áï ¢ â®çª ¥ O.

• ©â¨ ã£«ë âà¥ã£®«ì­¨ª  BOC.
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2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

(x2 + x + 1)(x2 + x � 3) > 5:

3. •¥è¨âì ãà ¢­ ¥­¨¥
sin2x + cos3x = 0

¢ ¨­â ¥à¢ «¥ 0� < x < 90� .
4. • ©â¨ ¯« ®é  ¤ì ®¡« áâ¨, ï¢«ïîé ¥©áïà¥è¥­¨¥¬ ­ ¥à ¢¥­áâ¢ 

(1 � x2 � y2)(( x � 1)2 + (y + 1)2 � 9) > 0:

5. Œ áâ¥à ¨ ãç¥­¨ª §  ç á ãá¯¥¢ îâ ¨§£®â®¢¨âì ¯ ® æ¥«®¬ã ª®«¨ç¥áâ¢ã
¤¥â «¥©,¯à¨çñ¬ ¬ áâ¥à ¤¥« ¥â ¨å ¡®«ìè ¥ 5 èâãª ¨ ­  ¤¢¥ ¡®«ìè ¥, ç¥¬
ãç¥­¨ª. Œ áâ¥à ¢ ®¤¨­ ®çª ã ¢ë¯ ®«­¨â § ª § §  æ¥«®¥ç¨á«®ç á®¢ ¨ ­  ç á
¬¥¤«¥­­ ¥¥,ç¥¬ ¤¢  ãç¥­¨ª  ¢¬¥áâ¥. ‘ª ®«ìª®§ ª § ­ ®¤¥â «¥©?

‚ à¨ ­â 32.3
1. •¥à¨¬ ¥âà ¯àï¬ ®ã£®«ì­¨ª  à ¢¥­ 26 á¬,   ®¤­  ¨§ ¥£® áâ®à®­ 9 á¬.

• ©â¨ áâ®à®­ã ª¢  ¤à â , ¨¬ ¥îé ¥£®âã ¦ ¥ ¯« ®é  ¤ì, çâ®¨ ¤ ­­ë© ¯àï¬ ®-
ã£®«ì­¨ª.

2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

(x2 + 4x + 1)(x2 + 4x � 3) > 5:

3. •¥è¨âì ãà ¢­ ¥­¨¥
cos4x = sin2x

¢ ¨­â ¥à¢ «¥ 0� < x < 60� .
4. • ©â¨ ¯« ®é  ¤ì ®¡« áâ¨, ï¢«ïîé ¥©áïà¥è¥­¨¥¬ ­ ¥à ¢¥­áâ¢ 

(1 � jxj � jyj)(( x + 1)2 + (y � 1)2 � 9) > 0:

5. Œ àèàãâ, á¢ï§ë¢ îé¨© £®à®¤  A ¨ B ®¡á«ã¦¨¢ îâ á ¬ ®«ñâë âàñå
â¨¯ ®¢, ª®â®àë¥ ¬®£ãâ¯à¨­¨¬ âì ­  ¡®àâ ¯ ®230,110¨ 40 ¯ áá ¦¨à® ¢ ¨ ¯ ®
27, 12 ¨ 5 ª®­â ¥©­¥à®¢ á®®â¢¥âáâ¢¥­­®.‚á¥£®á ¬ ®«ñâ®¢ ¬¥­¥¥9 ¨ ¢¬¥áâ¥ ¢
­¨å ¬®¦­ ®à §¬¥áâ¨âì 760¯ áá ¦¨à® ¢ ¨ 88ª®­â ¥©­¥à®¢. Ž¯à¥ ¤¥«¨âì ç¨á«®
á ¬ ®«ñâ®¢ ª ¦¤ ®£®â¨¯ .

3.7. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2003 £.

‚ à¨ ­â 33.1 (•à®¡ ­ë© íª§ ¬ ¥­ ­  ¯ ®¤£®â®¢¨â¥«ì­ëå ªãàá å)
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
2x + 11y = � 2;
x � 3y = � 1:
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2. •¥è¨âì ãà ¢­ ¥­¨¥
p

1 + 4cos2 7x = 3cos7x + 1:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logx� 2(x + 2) < 1:

4. ‚ ªàã£ à  ¤¨ãá®¬ R ¢¯¨á ­  âà ¯ ¥æ¨ï, ã ª®â®à®©¡®ª®¢  ï áâ®à®­  à ¢­ 
¢¥àå­ ¥¬ã ®á­®¢ ­¨î,   ¤ã£ , áâï£¨¢ ¥¬  ï íâ¨¬ ®á­®¢ ­¨¥¬, à ¢­  � . • ©â¨
¯« ®é  ¤ì âà ¯ ¥æ¨¨, ¥á«¨ æ¥­âà ªàã£  «¥¦¨â ¢­ãâà¨ ­ ¥ñ.

5. • ©â¨ ¢á¥ §­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª ¦¤ ®¬ ¨å ª®â®àëå á¨áâ¥¬ 
ãà ¢­ ¥­¨© �

a(x + 2) + y = 3a;
a + 2x3 = y3 + (a + 2)x3

¨¬ ¥¥â­ ¥ ¡®«¥¥¤¢ãå à¥è¥­¨©.

‚ à¨ ­â 33.2
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
26x � 15y = � 45;
21x + 2y = 6:

2. •¥è¨âì ãà ¢­ ¥­¨¥

�
p

45� 48sin2 5x = 8cos5x + 1:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log2x+1 (5 � 2x) > 1:

4. ‚ ®ªàã¦­ ®áâ¨¤ ­ë ¤¢¥å®à¤ë: AB = a, AC = b. „«¨­  ¤ã£¨ AC ¢¤¢®¥
¡®«ìè ¥ ¤«¨­ë ¤ã£¨ AB . • ©â¨ à  ¤¨ãá ®ªàã¦­ ®áâ¨.

5. • ©â¨ ¢á¥ §­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª ¦¤ ®¬ ¨å ª®â®àëå á¨áâ¥¬ 
ãà ¢­ ¥­¨© �

(a � 1)(x + 2) + y + 3 = 3a;
a + 2x3 = y3 + (a + 1)x3 + 1

¨¬ ¥¥â­ ¥ ¡®«¥¥¤¢ãå à¥è¥­¨©.

‚ à¨ ­â 33.3
1. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©

�
5x + 4y = 3;
3x � 2y = � 7:

2. •¥è¨âì ãà ¢­ ¥­¨¥
p

5 � 2sinx = 6sinx � 1:
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3. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logx� 3(4 � x) > 1:

4. Ž¯à¥ ¤¥«¨âì ¤«¨­ã ®ªàã¦­ ®áâ¨, ¥á«¨ ¢¯¨á ­­ë© ¢ ­ ¥ñã£®«á®áâ®à®-
­ ¬¨ a ¨ b ®̄¨à ¥â áï ­  ¤ã£ã,á®¤¥à¦ éãî � � .

5. • ©â¨ ¢á¥ §­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª ¦¤ ®¬ ¨å ª®â®àëå á¨áâ¥¬ 
ãà ¢­ ¥­¨© �

x + 2a(y + 1) = 4a + 2;
(x � 2)3 + 2a(2y3 + 1) = 2ay3 + 4a

¨¬ ¥¥â­ ¥ ¡®«¥¥¤¢ãå à¥è¥­¨©.

‚ à¨ ­â 34.1
1. •¥è¨âì ãà ¢­ ¥­¨¥

log2(5 � x) = 3:
2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

p
5 � x � 1 < x:

3. •¥è¨âì ãà ¢­ ¥­¨¥

sinx � 2
p

1 � cos2 x � (log4 x � log4 2) = 0:

4. ‚ ¯àï¬ ®ã£®«ì­¨ª ¥AB CD AB : BC = 1 : 4. •  áâ®à®­ ¥AD ¢§ïâ  â®çª 
L ,   ­  áâ®à®­ ¥ CD | â®çª  K , ¯à¨çñ¬ CK = K D, AL : LD = 1 : 3. • ©â¨
®áâàë©ã£®«¬¥¦¤ã ¯àï¬ë¬¨ BK ¨ LC .

5. ˆ§ ¢á¥å à¥è¥­¨© (t; y) ãà ¢­ ¥­¨ï

4sin2 t � 4y sin2 t + 9y = 6cost � 8y cost + 7

­ ©â¨ â¥ à¥è¥­¨ï, ¯à¨ ª®â®àëå y ­ ¨¬ ¥­ìè ¥¥.

‚ à¨ ­â 34.2
1. •¥è¨âì ãà ¢­ ¥­¨¥

log6(3 � x) = 2:
2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

p
6 � x � 6 < x:

3. •¥è¨âì ãà ¢­ ¥­¨¥

cosx +
p

1 � sin2 x � (2 log5 x � 1) = 0:

4. „ ­ë ¤¢¥ ¯ à «« ¥«ì­ë¥ ¯àï¬ë¥, à ááâ®ï­¨¥ ¬¥¦¤ã ª®â®àë¬¨ à ¢­ ®
4 á¬. •  ®¤­ ®© ¯àï¬ ®© ¢§ïâë â®çª¨ A ¨ K , ­  ¢â®à®© ¯àï¬ ®© | â®çª¨ B
¨ L, ¯à¨çñ¬ AK = 1 á¬, BL = 2 á¬, AB = 4 á¬. • ©â¨ âã¯ ®© ã£®«¬¥¦¤ã
¯àï¬ë¬¨ AL ¨ BK .
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5. ˆ§ ¢á¥å à¥è¥­¨© (t; y) ãà ¢­ ¥­¨ï

16cos2 t � 16y cos2 t + 22y = 8y sint � 12sint + 21

­ ©â¨ â¥ à¥è¥­¨ï, £¤¥ y ­ ¨¬ ¥­ìè ¥¥.

‚ à¨ ­â 34.3
1. •¥è¨âì ãà ¢­ ¥­¨¥

log2(2 � x) = 5:
2. •¥è¨âì ­ ¥à ¢¥­áâ¢®

p
7 � x + 1 < x:

3. •¥è¨âì ãà ¢­ ¥­¨¥
p

1 � sin2 x = 2cosx � (log2 x � 1 � log2

p
2):

4. •  áâ®à®­ å ¯àï¬ ®£®ã£«  á ¢¥àè¨­ ®©M ¢§ïâë â®çª¨ A ¨ B ­  ®¤­ ®©
áâ®à®­ ¥, â®çª¨ C ¨ D ­  ¤àã£®© áâ®à®­ ¥. ˆ§¢¥áâ­ ®,çâ®AB = 1, M C = 3,
M A = CD = 2. • ©â¨ ®áâàë©ã£®«¬¥¦¤ã ¯àï¬ë¬¨ BC ¨ AD .

5. ˆ§ ¢á¥å à¥è¥­¨© (t; y) ãà ¢­ ¥­¨ï

4sint � 2y sint + 8y = 4y cos2 t � 4cos2 t + 9

­ ©â¨ â¥ à¥è¥­¨ï, £¤¥ y ­ ¨¡®«ìè ¥¥.

‚ à¨ ­â 35.1
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®93x� 1 6 3� x:
2. ‚  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨ d =

p
3, Sn = 55

p
3, a1 =

p
3. • ©â¨ an

¨ n.
3. •¥è¨âì ãà ¢­ ¥­¨¥

x2 � 7 = 3

�
�
�
�
�
x �

6
�

arccos

p
3

2

�
�
�
�
�
:

4. ‚ âà ¯ ¥æ¨î ¢¯¨á ­  ®ªàã¦­ ®áâì ¨ ®ª®«® âà ¯ ¥æ¨¨ ®̄¨á ­  ®ªàã¦-
­ ®áâì. • ©â¨ ®â­ ®è ¥­¨¥ à  ¤¨ãá®¢ íâ¨å ®ªàã¦­ ®áâ¥©,¥á«¨ ®¤­ ®¨§ ®á­®¢ -
­¨© âà ¯ ¥æ¨¨ ¢¤¢®¥¡®«ìè ¥ ¤àã£®£®.

5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  b á¨áâ¥¬  ãà ¢­ ¥­¨©
�

4x sinb� 2y = 4sinb+ 3;
2x + (2 sinb+ 3)y = 2sinb

¨¬ ¥¥âå®âï ¡ ë ®¤­ ®à¥è¥­¨¥?

‚ à¨ ­â 35.2
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®84x+3 > 2x:
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2. ‚  à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨ d =
p

2
2 , Sn = 21

p
2

2 , an = 3
p

2. • ©â¨ a1

¨ n.
3. •¥è¨âì ãà ¢­ ¥­¨¥

x2 � 2

�
�
�
�x �

18
�

arcctg
p

3

�
�
�
� = 9:

4. ‚ à ¢­ ®¡¥¤à¥­­ ®¬ âà¥ã£®«ì­¨ª ¥ AB C AB = AC = b, \ A = � . —¥-
à¥§¢¥àè¨­ã B ¨ æ¥­âà ®̄¨á ­­ ®© ¢®ªàã£ âà¥ã£®«ì­¨ª  AB C ®ªàã¦­ ®áâ¨
¯à®¢¥¤¥­  ¯àï¬  ï, ¯ ¥à¥á¥ª îé  ïáï á®áâ®à®­ ®©AC ¢ â®çª ¥ D. • ©â¨ AD .

5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  b á¨áâ¥¬  ãà ¢­ ¥­¨©
�

5x + 2y cosb= 2cosb;
(2 cosb� 3)x + 2y = 2cosb+ 4

¨¬ ¥¥â¬¥­¥¥¤¢ãå (®¤­ ®¨«¨ ­¨ ®¤­ ®£®)à¥è¥­¨©?

‚ à¨ ­â 35.3
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®161� x < 42x:
2. ‚  à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨ d = 0;2, n = 21, Sn = 57;75. • ©â¨ a1 ¨

an.
3. •¥è¨âì ãà ¢­ ¥­¨¥

3

�
�
�
�
�
x �

9
�

arcsin

p
3

2

�
�
�
�
�

= x2 � 9:

4. ‚ âà¥ã£®«ì­¨ª ¥ AB C AB = a, AC = b,   ã£®«¯à¨ ¢¥àè¨­ ¥ A ¢¤¢®¥
¡®«ìè ¥ ã£«  ¯à¨ ¢¥àè¨­ ¥ B . Ž¯à¥ ¤¥«¨âì BC.

5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  b á¨áâ¥¬  ãà ¢­ ¥­¨©
�

3x cosb+ 4y = 3cosb;
3x + (3 cosb+ 1)y = 3cosb+ 7

¨¬ ¥¥âå®âï ¡ ë ®¤­ ®à¥è¥­¨¥?

3.8. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2004 £.

‚ à¨ ­â 36.1 (•à®¡ ­ë© íª§ ¬ ¥­ ­  ¯ ®¤£®â®¢¨â¥«ì­ëå ªãàá å)
1. •¥è¨âì ãà ¢­ ¥­¨¥

3x
4

�
12
x

= 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥

sin6x �
p

2cos3x = 0:
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3. •  áª®«ìª® ¯à®æ¥­â®¢ ã¬¥­ìè¨â áï ¯« ®é  ¤ì ¯ à «« ¥«®£à ¬¬ , ¥á«¨
®¤­ã ¯ àã ¯à®â¨¢®̄ ®«®¦­ëå áâ®à®­ ¯ à «« ¥«®£à ¬¬  ã¬¥­ìè¨âì ­  35%,
  ¤àã£ãî ¯ àã | ­  80%,­ ¥ ¨§¬¥­ïï ã£«ë ¯ à «« ¥«®£à ¬¬ .

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

x � 15 < 6
�
�3 �

p
x � 2

�
� :

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå äã­ªæ¨ï

f (x) = log7� 6a� a2

�
2cos5x �

p
12sin5x � a � 1

�

®̄à¥¤¥«¥­  ¤«ï ¢á¥å x.

‚ à¨ ­â 36.2
1. •¥è¨âì ãà ¢­ ¥­¨¥

10
x

�
2x
5

= 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥
p

2cos2x + sin4x = 0:

3. •  áª®«ìª®¯à®æ¥­â®¢ ã¢¥«¨ç¨â áï ¯« ®é  ¤ì ¯ à «« ¥«®£à ¬¬ , ¥á«¨ ®¤-
­ã ¤¨ £ ®­ «ì ¯ à «« ¥«®£à ¬¬  ã¢¥«¨ç¨âì ­  60%,   ¤àã£ãî ¤¨ £ ®­ «ì |
­  15%,­ ¥ ¨§¬¥­ïï ã£®«¬¥¦¤ã ¤¨ £ ®­ «ï¬¨.

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

x + 4 + 6
�
�p 9 � x � 3

�
� > 0:

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå äã­ªæ¨ï

f (x) = log6� a� a2

� p
6sin4x +

p
3cos4x + a + 2

�

®̄à¥¤¥«¥­  ¤«ï ¢á¥å x.

‚ à¨ ­â 36.3
1. •¥è¨âì ãà ¢­ ¥­¨¥

12
x

�
4x
3

= 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥
sin4x + cos2x = 0:

3. •  áª®«ìª®¯à®æ¥­â®¢ ã¬¥­ìè¨â áï ¯« ®é  ¤ì ¯ à «« ¥«®£à ¬¬ , ¥á«¨ ®¤-
­ã ¤¨ £ ®­ «ì ¯ à «« ¥«®£à ¬¬  ã¬¥­ìè¨âì ­  65%,  ¤àã£ãî ¤¨ £ ®­ «ì |
­  20%,­ ¥ ¨§¬¥­ïï ã£®«¬¥¦¤ã ­¨¬¨.

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

6
�
�

p
x + 3 � 3

�
� > x � 10:



60 3. Ž¡ à §æë íª§ ¬ ¥­ æ¨®­­ëå ¡ ¨« ¥â®¢

5. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª®â®àëå äã­ªæ¨ï

f (x) = log6� a2� 5a

� p
5cos3x + 2sin3x � a + 1

�

®̄à¥¤¥«¥­  ¤«ï ¢á¥å x.

‚ à¨ ­â 37.1
1. • ©â¨ æ¥«®ç¨á«¥­­ë¥ à¥è¥­¨ï á¨áâ¥¬ë ­ ¥à ¢¥­áâ¢

�
17� 4x < 0;
10x � 67 < 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥ p
2x � 3 = 5 � 2x :

3. ‘ã¬¬  ç¥â¢ñàâ®£®¨ ¤¢¥­  ¤æ â®£®ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨
à ¢­  48. • ©â¨ áã¬¬ã ¯ ¥à¢ëå ¯ïâ ­  ¤æ â¨ ç«¥­®¢ íâ®©¯à®£à¥áá¨¨.

4. •¥è¨âì ãà ¢­ ¥­¨¥
p

� 18� x2 � 9x � (cos2x � sin2x +
p

2) = 0:

5. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

x + y = j2a � 5j;
x2 + y2 = 7a2 � 2a + 4

¯à¨ a = 1 ¨ ­ ©â¨ §­  ç¥­¨¥ ¯ à ¬ ¥âà  a, ¯à¨ ª®â®à®¬ ¯à®¨§¢¥¤¥­¨¥ xy
¯à¨­¨¬ ¥â ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥.

‚ à¨ ­â 37.2
1. • ©â¨ æ¥«®ç¨á«¥­­ë¥ à¥è¥­¨ï á¨áâ¥¬ë ­ ¥à ¢¥­áâ¢

�
5 � 2x > 0;
3x + 4 > 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥ p
2x � 1 = 3 � 2x :

3. •à®¨§¢¥¤¥­¨¥ âà¥âì¥£®, ¢®áì¬®£® ¨ ¤¥áïâ®£® ç«¥­®¢ £¥®¬¥âà¨ç¥áª®©
¯à®£à¥áá¨¨ à ¢­ ® 27. • ©â¨ ¯à®¨§¢¥¤¥­¨¥ ¯ïâ ®£® ¨ ¤¥¢ïâ®£® ç«¥­®¢ ¯à®-
£à¥áá¨¨.

4. •¥è¨âì ãà ¢­ ¥­¨¥

(
p

3cos3x � sin3x � 2) �
p

2x + 3 � x2 = 0:

5. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

x + y = j3a + 1j;
x2 + y2 = 11a2 + 3a � 2
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¯à¨ a = � 1 ¨ ­ ©â¨ §­  ç¥­¨¥ ¯ à ¬ ¥âà  a, ¯à¨ ª®â®à®¬ ¯à®¨§¢¥¤¥­¨¥ xy
¯à¨­¨¬ ¥â ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥.

‚ à¨ ­â 37.3
1. • ©â¨ æ¥«®ç¨á«¥­­ë¥ à¥è¥­¨ï á¨áâ¥¬ë ­ ¥à ¢¥­áâ¢

�
21� 2x < 0;
3x � 40 < 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥ p
3x � 2 = 4 � 3x :

3. ‚  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨ an = 98� 5n. • ©â¨ áã¬¬ã ç«¥­®¢ ¯à®-
£à¥áá¨¨ á á¥¤ì¬ ®£®¯ ®è ¥áâ­  ¤æ âë©.

4. •¥è¨âì ãà ¢­ ¥­¨¥

lg(� x2 � 5 � 6x) � (
p

3sin2x + cos2x + 2) = 0:

5. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

x + y = j4a + 1j;
x2 + y2 = 3a2 + 2a + 2

¯à¨ a = 0 ¨ ­ ©â¨ §­  ç¥­¨¥ ¯ à ¬ ¥âà  a, ¯à¨ ª®â®à®¬ ¯à®¨§¢¥¤¥­¨¥ xy
¯à¨­¨¬ ¥â ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥.

‚ à¨ ­â 38.1
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

7x2 � 2x � 5 6 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥
p

3sinx + sin(3� + 2x) = 0:

3. •¥è¨âì ãà ¢­ ¥­¨¥

log2(x � 2) + log2(x + 1) = 2:

4. Ž¤­  áâ®à®­  âà¥ã£®«ì­¨ª  ­  2 á¬ ¡®«ìè ¥¤àã£®©,  ã£®«¬¥¦¤ã ­¨¬¨
à ¢¥­ 60� . „«¨­  âà¥âì¥©áâ®à®­ë à ¢­  2

p
3 á¬. • ©â¨ ¯« ®é  ¤ì âà¥ã£®«ì-

­¨ª  ¨ à  ¤¨ãá ®̄¨á ­­ ®©®ªàã¦­ ®áâ¨.
5. •¥è¨âì ãà ¢­ ¥­¨¥

arcsin
�
�
�16x + 25x + a

p
6 � 20x

�
�
� = 0

¯à¨ a = �
p

6 ¨ ­ ©â¨ ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ a, ¯à¨ ª®â®à®¬ ãà ¢­ ¥­¨¥ ¨¬ ¥¥â
å®âï ¡ ë ®¤¨­ ª®à¥­ì.
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‚ à¨ ­â 38.2
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

5x2 � 2x � 3 < 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥

cos4 x � sin4 x = 1 � cos2x:

3. •¥è¨âì ãà ¢­ ¥­¨¥

log5(4 + x) + log5(1 + 2x) = 2log5 3:

4. •¨áá¥ªâà¨á  ¯àï¬ ®£®ã£«  ¤¥«¨â £¨¯ ®â¥­ã§ã¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì-
­¨ª  ­  ®âà¥§ª¨, à §­ ®áâì ª®â®àëå à ¢­  5 á¬. • ©â¨ ¯« ®é  ¤ì âà¥ã£®«ì-
­¨ª  ¨ à  ¤¨ãá ®̄¨á ­­ ®©®ªàã¦­ ®áâ¨, ¥á«¨ ª â ¥âë ®â­ ®áïâáï ª ª 3 : 4.

5. •¥è¨âì ãà ¢­ ¥­¨¥

arctg
�
�
�a

p
3 � 10x + 4x + 25x

�
�
� = 0

¯à¨ a = �
p

3 ¨ ­ ©â¨ ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ a, ¯à¨ ª®â®à®¬ ãà ¢­ ¥­¨¥ ¨¬ ¥¥â
å®âï ¡ ë ®¤¨­ ª®à¥­ì.

‚ à¨ ­â 38.3
1. •¥è¨âì ­ ¥à ¢¥­áâ¢®

3x2 � 2x � 1 > 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥

2sin2 x +
p

3cos
� �

2
� x

�
= 0:

3. •¥è¨âì ãà ¢­ ¥­¨¥

log2(x + 1) + log2(x + 2) = 1:

4. Š â ¥âë ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª  ®â­ ®áïâáï ª ª 1 : 3. • ©â¨ ¯« ®-
é  ¤ì âà¥ã£®«ì­¨ª  ¨ ¯à®¥ªæ¨¨ ª â ¥â®¢ ­  £¨¯ ®â¥­ã§ã, ¥á«¨ ¤«¨­  £¨¯ ®â¥-
­ã§ë à ¢­  40 á¬.

5. •¥è¨âì ãà ¢­ ¥­¨¥

arctg
�
�
�25x + 4x + a

p
7 � 10x

�
�
� = 0

¯à¨ a = �
p

7 ¨ ­ ©â¨ ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ a, ¯à¨ ª®â®à®¬ ãà ¢­ ¥­¨¥ ¨¬ ¥¥â
å®âï ¡ ë ®¤¨­ ª®à¥­ì.
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3.9. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2005 £.

‘ 2005£®¤  íª§ ¬ ¥­ æ¨®­­ë© ¡ ¨« ¥â á®¤¥à¦¨â ¢®á¥¬ì§ ¤  ç. ‡  ¤  ç¨ ®æ¥-
­¨¢ îâ áï ¯ ®¡ ««ì­ ®©á¨áâ¥¬¥, § â¥¬ ¡ ««ë §  ª ¦¤ãî § ¤  çã áã¬¬¨àãîâ-
áï. Œ ª á¨¬ «ì­ ®¥ç¨á«®¡ «« ®¢ §  § ¤  çã ãª § ­ ®¯ ®á«¥ ¥ñ­ ®¬¥à .

‚ ®â¢¥â åª § ¤ ­¨ï¬ 1 | 3 ­  ¤®ãª § âì ®¤¨­ ¨§ ¢ à¨ ­â ®¢ ®â¢¥â  ) |
£), à¥è¥­¨ï ¯à¨¢®¤¨âì ­ ¥ ­  ¤®.‡  ¤ ­¨ï 4 | 8 ¤®«¦­ë ¡ ëâì ¯à¨¢¥ ¤¥­ë á
¯ ®¤à®¡­ë¬¨ à¥è¥­¨ï¬¨.

‚ à¨ ­â 39.1 (•à®¡ ­ë© íª§ ¬ ¥­ ­  ¯ ®¤£®â®¢¨â¥«ì­ëå ªãàá å)
1. (5 ¡ «« ®¢). ‚ëç¨á«¨âì 5

p
310 � (� 2)5:

 ) � 18; ¡) � 6; ¢) � 1; £) 18.
2. (5 ¡ «« ®¢). • ©â¨ áã¬¬ã ª®à­ ¥©ãà ¢­ ¥­¨ï 2x2 = 3x:
 ) � 3

2; ¡) � 2
3; ¢) 2

3; £) 3
2.

3. (5 ¡ «« ®¢). • ©â¨ ¯à®¬¥¦ãâ ®ª, ª®â®à®¬ã ¯à¨­  ¤«¥¦¨â ª®à¥­ì ãà ¢­ ¥-
­¨ï 162� x = 4:

 ) (� 4; � 2); ¡) (� 2;0); ¢) (0; 2); £) (2; 4).
4. (15 ¡ «« ®¢). • ©â¨ j cos� j, ¥á«¨ tg � = 2.
5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

2log2

�
1 �

13
2x + 7

�
� 12 = 3log2

�
2 +

13
x � 3

�
:

6. (15 ¡ «« ®¢). „¢  ¡ ¨« ¥â  ¢ â¥ âà, âà¨ ¡ ¨« ¥â  ¢ ª¨­ ®â¥ âà ¨ ®¤¨­ ¡ ¨« ¥â
¢ æ¨àª áâ®ïâ 1000àã¡«¥©,  ç¥âëà¥ ¡ ¨« ¥â  ¢ â¥ âà, ®¤¨­ ¡ ¨« ¥â ¢ ª¨­ ®â¥ âà
¨ ¤¢  ¡ ¨« ¥â  ¢ æ¨àª áâ®ïâ 1500àã¡«¥©.‘ª ®«ìª®áâ®ïâ ¤¢  ¡ ¨« ¥â  ¢ â¥ âà
¨ ®¤¨­ ¡ ¨« ¥â ¢ æ¨àª ¢¬¥áâ¥?

7. (15 ¡ «« ®¢). •¥è¨âì á¨áâ¥¬ã
�

jx � 2 + yj = 3 � x;
1 �

p
x + 1 � y = y:

8. (25 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¢¥«¨ç¨­ë � ¬­ ®£®ç«¥­ ®âx

y = x4 � 2sin � x2 + x
� p

3 � ctg
�
3

�
+ 2sin � � 1

ï¢«ï¥â áï ª¢  ¤à â ®¬ ª¢  ¤à â ­ ®£®âàñåç«¥­  ®â­ ®á¨â¥«ì­ ®x?

‚ à¨ ­â 39.2
1. (5 ¡ «« ®¢). ‚ëç¨á«¨âì 4

p
(� 3)4 � 28:

 ) � 12; ¡) 1; ¢) 6; £) 12.
2. (5 ¡ «« ®¢). • ©â¨ áã¬¬ã ª®à­ ¥©ãà ¢­ ¥­¨ï 5x = 7x2:
 ) � 7

5; ¡) � 5
7; ¢) 5

7; £) 7
5.
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3. (5 ¡ «« ®¢). • ©â¨ ¯à®¬¥¦ãâ ®ª, ª®â®à®¬ã ¯à¨­  ¤«¥¦¨â ª®à¥­ì ãà ¢­ ¥-
­¨ï 364� x = 6:

 ) (� 5; � 3); ¡) (� 3;0); ¢) (0; 3); £) (3; 5).
4. (15 ¡ «« ®¢). • ©â¨ j ctg � j, ¥á«¨ sin� = � 1

3.
5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

3log6

�
3 �

3
2x + 3

�
= 4log6

�
2 +

1
x + 1

�
+ 3:

6. (15 ¡ «« ®¢). ’à¨ à®§ë,®¤¨­ £« ¤¨®«ãá¨ ¤¢  âî«ì¯ ­  áâ®ïâ 370àã-
¡«¥©,  ®¤­  à®§ , âà¨ £« ¤¨®«ãá  ¨ è ¥áâì âî«ì¯ ­ ®¢ áâ®ïâ 470 àã¡«¥©.
‘ª ®«ìª®áâ®ïâ ¤¢  £« ¤¨®«ãá  ¨ ç¥âëà¥ âî«ì¯ ­  ¢¬¥áâ¥?

7. (15 ¡ «« ®¢). •¥è¨âì á¨áâ¥¬ã
�

x +
p

y + 10� x = 4;
y + 3 + jy + 1 + xj = 0:

8. (25 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¢¥«¨ç¨­ë � ¬­ ®£®ç«¥­ ®âx

y = x4 + 2tg �
3 x2 � x sin

�
�
2

�
3�
8

�
� 1 + 2tg �

3

ï¢«ï¥â áï ª¢  ¤à â ®¬ ª¢  ¤à â ­ ®£®âàñåç«¥­  ®â­ ®á¨â¥«ì­ ®x?

‚ à¨ ­â 39.3
1. (5 ¡ «« ®¢). ‚ëç¨á«¨âì 6

p
(� 2)6 � 3

p
� 27:

 ) � 12; ¡) � 6; ¢) � 6; £) 6.
2. (5 ¡ «« ®¢). • ©â¨ áã¬¬ã ª®à­ ¥©ãà ¢­ ¥­¨ï 4x + 9x2 = 0:
 ) � 9

4; ¡) � 4
9; ¢) 4

9; £) 9
4.

3. (5 ¡ «« ®¢). • ©â¨ ¯à®¬¥¦ãâ ®ª, ª®â®à®¬ã ¯à¨­  ¤«¥¦¨â ª®à¥­ì ãà ¢­ ¥-
­¨ï 493� x = 7:

 ) (� 6; � 3); ¡) (� 3;0); ¢) (0; 3); £) (3; 6).
4. (15 ¡ «« ®¢). • ©â¨ j tg � j, ¥á«¨ cos� = 2

3.
5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

4log2

�
2 +

6
2x � 5

�
� 8 = 3log2

�
2 �

3
x � 1

�
:

6. (15 ¡ «« ®¢). Ž¤¨­  ­ ­ á, ¤¢   ¢®ª  ¤®¨ âà¨ ¬ ­£ ®áâ®ïâ 280àã¡«¥©, 
¤¢   ­ ­ á , ¯ïâì  ¢®ª  ¤®¨ è ¥áâì ¬ ­£ ®áâ®ïâ 590àã¡«¥©.‘ª ®«ìª®áâ®ïâ
®¤¨­  ­ ­ á ¨ âà¨ ¬ ­£ ®¢¬¥áâ¥?

7. (15 ¡ «« ®¢). •¥è¨âì á¨áâ¥¬ã
� p

x + y + 7 = x + 1;
3 + j4 � x + yj = � y:
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8. (25 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¢¥«¨ç¨­ë � ¬­ ®£®ç«¥­ ®âx

y = x4 + 2cos� x2 � x tg
�
5

+ 2cos� � 1

ï¢«ï¥â áï ª¢  ¤à â ®¬ ª¢  ¤à â ­ ®£®âàñåç«¥­  ®â­ ®á¨â¥«ì­ ®x?

‚ à¨ ­â 40.1
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï

3p 125
25 � 2

5=3:
 ) 1; ¡) � 1; ¢) � 6

5; £) 0.
2. (5 ¡ «« ®¢). • ©â¨ ª®à¥­ì ãà ¢­ ¥­¨ï 25x� 1 = 53x� 4:
 ) 0; ¡) 1; ¢) 2; £) 3.
3. (5 ¡ «« ®¢). Š ª  ï ¨§ äã­ªæ¨© ¯ ®«®¦¨â ¥«ì­  ¯à¨ «î¡® ¬ x?
 ) log5(x

2 + 1); ¡) 3x2� 5; ¢) log2 jxj + 1; £) 5x2
� 1.

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

log5(x
2 + 2x) = log5 x + log5 4:

5. (15 ¡ «« ®¢). • ©â¨ ª®à­¨ ãà ¢­ ¥­¨ï

sinx cosx + sin
�
6

= 0;

¯à¨­  ¤«¥¦ é¨¥ ®âà¥§ªã
�
� 5�

4 ; 0
�
.

6. (15 ¡ «« ®¢). •ãâì ®â¤¥à¥¢­¨ ¤® ¦ ¥«¥§­®© ¤®à®£¨ § ­ï« ­  ®¤¨­ ç á
¡®«ìè ¥, ç¥¬ ®¡à â ­ë© ¯ãâì ¨ ¡ ë« ¯à®©¤¥­ á®áª®à®áâìî, ­  ®¤¨­ ª¬/ç á
¬¥­ìè ¥©,ç¥¬ ®¡à â ­ë© ¯ãâì. ‘ ª ª ®© áª®à®áâìî ¡ ë« ¯à®©¤¥­ ®¡à â ­ë©
¯ãâì, ¥á«¨ à ááâ®ï­¨¥ ¬¥¦¤ã ¤¥à¥¢­¥©¨ ¦ ¥«¥§­®©¤®à®£®©à ¢­ ®12 ª¬?

7. (15 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

a = �
x(x + 2)j

p
x + 5 �

p
2j

p
x + 5 �

p
2

¨¬ ¥¥âà®¢­®®¤­ ®à¥è¥­¨¥?
8. (25 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

log2(4 � x) + 1
2x � 4

>
3

2x � 5
:

‚ à¨ ­â 40.2
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï 4=3

2 �
p

81
3 :

 ) � 5
2; ¡) 0; ¢) � 7

3; £) � 3.
2. (5 ¡ «« ®¢). • ©â¨ ª®à¥­ì ãà ¢­ ¥­¨ï 16x� 2 = 4x� 1:
 ) 0; ¡) 1; ¢) 2; £) 3.
3. (5 ¡ «« ®¢). Š ª  ï ¨§ äã­ªæ¨© ¯ ®«®¦¨â ¥«ì­  ¯à¨ «î¡® ¬ x?
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 ) sinx� 2
2 ; ¡) cos2 x

5 ; ¢) 3� cos2x
4 ; £) sin3 x+1

3 .
4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

log6 x + log6 2 = log6(x
2 � 3x):

5. (15 ¡ «« ®¢). • ©â¨ ª®à­¨ ãà ¢­ ¥­¨ï
p

3 + 2sin3x = 2cos390� ;

¯à¨­  ¤«¥¦ é¨¥ ®âà¥§ªã
�
0; �

2

�
.

6. (15 ¡ «« ®¢). •« ­ à ¡®ç¥£®á®áâ ¢«ï¥â24 ¤¥â «¨ §  á¬¥­ã. •®á«¥ ã¢¥-
«¨ç¥­¨ï á¢®¥©̄à®¨§¢®¤¨â ¥«ì­ ®áâ¨ ­  1 ¤¥â «ì ¢ ç á à ¡®ç¨© áâ « ¢ë¯ ®«-
­ïâì ¯« ­ ­  2 ç á  ¡ ëáâà¥¥. • ©â¨ ¯ ¥à¢®­  ç «ì­ãî ¯à®¨§¢®¤¨â ¥«ì­ ®áâì
à ¡®ç¥£®.

7. (15 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

a =
j
p

x + 4 �
p

2j(x + 1)(3 � x)
p

x + 4 �
p

2
¨¬ ¥¥âà®¢­®¤¢  à¥è¥­¨ï?

8. (25 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

1 + log2(2x + 1)
6x � 3

<
2

4x � 1
:

‚ à¨ ­â 40.3
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï 2

3p 27
� 4=3

2 :

 ) � 2
3; ¡) 0; ¢) � 1

3; £) 1.
2. (5 ¡ «« ®¢). • ©â¨ ª®à¥­ì ãà ¢­ ¥­¨ï 42� x = 25� x:
 ) � 1; ¡) 0; ¢) 2; £) 3.
3. (5 ¡ «« ®¢). Š ª  ï ¨§ äã­ªæ¨© ¯ ®«®¦¨â ¥«ì­  ¯à¨ «î¡® ¬ x?
 ) 42� x3

; ¡) log5 j1 � x2j; ¢) 71=x; £) log2(x + 5).
4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

log2(4x + x2) = log2 7 + log2 x:

5. (15 ¡ «« ®¢). • ©â¨ ª®à­¨ ãà ¢­ ¥­¨ï

cos2 2x + cos
3�
2

= 1;

¯à¨­  ¤«¥¦ é¨¥ ®âà¥§ªã
�
0; 3�

4

�
.

6. (15 ¡ «« ®¢). “ç¥­¨ª ¯à®çñ« ª­¨£ã ¢ 480áâà ­¨æ, ¥¦ ¥¤­ ¥¢­®ç¨â  ï ®¤¨-
­ ª ®¢®¥ª®«¨ç¥áâ¢®áâà ­¨æ. …á«¨¡ ë ®­ ç¨â « ª ¦¤ë© ¤¥­ì ­  16 áâà ­¨æ
¡®«ìè ¥, â®¯à®çñ« ¡ ë ª­¨£ã ­  5 ¤­ ¥©à ­ìè ¥. ‘ª ®«ìª®¤­ ¥©ãç¥­¨ª ç¨â «
ª­¨£ã?
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7. (15 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

a =
(x + 3)(x + 1)

� p
x + 8 � 2

�

j
p

x + 8 � 2j

­ ¥ ¨¬ ¥¥âà¥è¥­¨©?
8. (25 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

6
7 � 4x

>
log2(5 � 2x) + 1

3 � 2x
:

‚ à¨ ­â 41.1
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï 1 � log3 49� log7 3:
 ) � 2; ¡) � 1; ¢) 1; £) 2.
2. (5 ¡ «« ®¢). • ©â¨ ª®à¥­ì ãà ¢­ ¥­¨ï j3 � 2xj = x � 1.
 ) 1; ¡) 2; ¢) 3; £) 4.
3. (5 ¡ «« ®¢). • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨ y =

p
x2 � 1.

 ) [� 1;1]; ¡) (�1 ; � 1] [ [1;+ 1 ); ¢) (� 1;1); £) (�1 ; � 1) [ (1; + 1 ).
4. (15 ¡ «« ®¢). • ©â¨ áã¬¬ã è ¥áâ¨ ¯ ¥à¢ëå ç«¥­®¢ £¥®¬¥âà¨ç¥áª®© ¯à®-

£à¥áá¨¨ 3, 6, : : :
5. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

492
p

3� x+1 < 72
p

3� x+6 :

6. (15 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ¯à®¨§¢¥¤¥­¨¥ ª¢  ¤à â ®¢
ª®à­ ¥©ãà ¢­ ¥­¨ï

4x2 � 3x � a = 0
à ¢­ ®3?

7. (15 ¡ «« ®¢). • ©â¨ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ ctg y, ¥á«¨
�

x + 2x siny = 4cosy;
siny + x cosy = 2:

8. (25 ¡ «« ®¢). „®ª § âì, çâ®¢á¥à¥è¥­¨ï ­ ¥à ¢¥­áâ¢ 

log7(x
2 � 9) + log2(x � 3) > 2

ã¤®¢«¥â¢®àïîâ ­ ¥à ¢¥­áâ¢ã

2log2(x � 3) � log2(16x � 48)+ 1 > 4log7(x
2 � 9) � 2 log2

7(x
2 � 9):

‚ à¨ ­â 41.2
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï log5 27� log3 5 � 2:
 ) � 2; ¡) � 1; ¢) 1; £) 2.
2. (5 ¡ «« ®¢). • ©â¨ ª®à¥­ì ãà ¢­ ¥­¨ï j2 � 7xj = 3x + 2.
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 ) � 1; ¡) 0; ¢) 1; £) 2.
3. (5 ¡ «« ®¢). • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨ y = log3(4 � x2).
 ) (� 2;2); ¡) [� 2;2]; ¢) (�1 ; � 2] [ (2; + 1 ); £) (�1 ; � 2] [ [2;+ 1 ).
4. (15 ¡ «« ®¢). • ©â¨ áã¬¬ã á¥¬¨ ¯ ¥à¢ëå ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®© ¯à®-

£à¥áá¨¨ 8, 4, : : :
5. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

55
p

4� x+4 > 255
p

4� x� 8:

6. (15 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ª¢  ¤à â ¯à®¨§¢¥¤¥­¨ï
ª®à­ ¥©ãà ¢­ ¥­¨ï

3x2 � 2x + a = 0

à ¢¥­ 6?
7. (15 ¡ «« ®¢). • ©â¨ ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ tg y, ¥á«¨

�
siny � 2 = 2x cosy;
2cosy + 2x siny = � x:

8. (25 ¡ «« ®¢). „®ª § âì, çâ®¢á¥à¥è¥­¨ï ­ ¥à ¢¥­áâ¢ 

log3(x
2 � 4) + log6(x � 2) > 5

ã¤®¢«¥â¢®àïîâ ­ ¥à ¢¥­áâ¢ã

log3(x
2 � 4) � log3(9x2 � 36) > 4log6(x � 2) � log2

6(x � 2) + 3:

‚ à¨ ­â 41.3
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï 2 � log7 16� log4 7:
 ) � 1; ¡) 0; ¢) 1; £) 2.
2. (5 ¡ «« ®¢). • ©â¨ ª®à¥­ì ãà ¢­ ¥­¨ï j4 � xj = 2x � 11.
 ) 5; ¡) 6; ¢) 7; £) 8.
3. (5 ¡ «« ®¢). • ©â¨ ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨ y = 1p

9� x2 .
 ) (�1 ; � 3) [ (� 3;3) [ (3; + 1 ); ¡) (� 3;3); ¢) [� 3;3]; £) (� 3;0) [ (0; 3).
4. (15 ¡ «« ®¢). • ©â¨ áã¬¬ã ¯ïâ¨ ¯ ¥à¢ëå ç«¥­®¢ £¥®¬¥âà¨ç¥áª®© ¯à®-

£à¥áá¨¨ 9, 3, : : :
5. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

645
p

2� x� 4 < 85
p

2� x+7 :

6. (15 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ª¢  ¤à â áã¬¬ë ª®à­ ¥©
ãà ¢­ ¥­¨ï

ax2 � 4x � 4 = 0

à ¢¥­ 5?
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7. (15 ¡ «« ®¢). • ©â¨ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ tg y, ¥á«¨
�

4siny � x = 2x cosy;
cosy + x siny = 2:

8. (25 ¡ «« ®¢). „®ª § âì, çâ®¢á¥à¥è¥­¨ï ­ ¥à ¢¥­áâ¢ 

log7(x � 2) + log5(x
2 � 4) > 2

ã¤®¢«¥â¢®àïîâ ­ ¥à ¢¥­áâ¢ã

2log5(x
2 � 4) � log5(25x2 � 100)+ 9 > 8log7(x � 2) � 2 log2

7(x � 2):

3.10. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2006 £.

‚ à¨ ­â 42.1 (•à®¡ ­ë© íª§ ¬ ¥­ ­  ¯ ®¤£®â®¢¨â¥«ì­ëå ªãàá å)
1. (5 ¡ «« ®¢). ‘ª ®«ìª®­ âãà «ì­ëå ¤¥«¨â¥«¥©¨¬ ¥¥âç¨á«®10?
 ) 2; ¡) 3; ¢) 4; £) 5.
2. (5 ¡ «« ®¢). Š ª¨¬ ç¨á«®¬ ­ ¥ ¬®¦ ¥â ¡ ëâì ¢â®à®©ç«¥­ £¥®¬¥âà¨ç¥áª®©

¯à®£à¥áá¨¨?
 ) � 2; ¡) 0; ¢) 1; £) ¬®¦ ¥â ¡ ëâì «î¡ ë¬ ç¨á«®¬.
3. (5 ¡ «« ®¢). Š ª ®¬ã ¨­â ¥à¢ «ã ¯à¨­  ¤«¥¦¨â ç¨á«®

p
8 � log3 5?

 ) (0; 1); ¡) (1; 2); ¢) (2; 3); £) (3; 4).
4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

x3 � 2x2 � 3x = 0:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

2sin3x sin2x = cosx:

6. (15 ¡ «« ®¢). ‚ âà¥ã£®«ì­¨ª ¥ AB C áâ®à®­  AB à ¢­  5, áâ®à®­  BC
à ¢­ 

p
19, ã£®« ¯à¨ ¢¥àè¨­ ¥ A à ¢¥­ 60� . • ©â¨ ¯« ®é  ¤ì âà¥ã£®«ì­¨ª 

AB C, ¥á«¨ ¬¥¤¨ ­ , ¯à®¢¥¤ñ­­  ï ª áâ®à®­ ¥ AB , ¬¥­ìè ¥
p

6.
7. (20 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

1
log10(24x2 � 12x + 1)

6 log10x� 3 5 +
1

log2(10x � 3)
:

8. (20 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®¢ æ¥«ëå ç¨á« å
p

x3 + x2 � 9x � 9 6 4log2(2y) � 4 log2(2y2 � 7y + 8):

‚ à¨ ­â 42.2
1. (5 ¡ «« ®¢). ‘ª ®«ìª®­ âãà «ì­ëå ¤¥«¨â¥«¥©¨¬ ¥¥âç¨á«®9?
 ) 0; ¡) 1; ¢) 2; £) 3.
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2. (5 ¡ «« ®¢). Š ª¨¬ ç¨á«®¬ ­ ¥ ¬®¦ ¥â ¡ ëâì §­ ¬ ¥­ â ¥«ì £¥®¬¥âà¨ç¥áª®©
¯à®£à¥áá¨¨?

 ) � 1; ¡) 0; ¢) 1; £) ¬®¦ ¥â ¡ ëâì «î¡ ë¬ ç¨á«®¬.
3. (5 ¡ «« ®¢). Š ª ®¬ã ¨­â ¥à¢ «ã ¯à¨­  ¤«¥¦¨â ç¨á«®

p
13+ log3 7?

 ) (2; 3); ¡) (3; 4); ¢) (4; 5); £) (5; 6).
4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

x3 + x2 � 6x = 0:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

2sin6x cos2x = sin4x:

6. (15 ¡ «« ®¢). ‚ âà¥ã£®«ì­¨ª ¥ AB C áâ®à®­  AB à ¢­  2
p

2, áâ®à®­  BC
à ¢­ 

p
5, ã£®« ¯à¨ ¢¥àè¨­ ¥ A à ¢¥­ 45� . • ©â¨ ¯« ®é  ¤ì âà¥ã£®«ì­¨ª 

AB C, ¥á«¨ ¢ëá®â , ®̄ãé ¥­­  ï ¨§ ¢¥àè¨­ë C, ¬¥­ìè ¥
p

2.
7. (20 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

1
log3(5x � 13)

+ log5x� 13 4 6
1

log12(6x2 � 30x + 37)
:

8. (20 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®¢ æ¥«ëå ç¨á« å
p

� x3 + 4x2 + 4x � 16 6 6log2(2y) � 6 log2(2y2 � 3y + 2):

‚ à¨ ­â 42.3
1. (5 ¡ «« ®¢). ‘ª ®«ìª®­ âãà «ì­ëå ¤¥«¨â¥«¥©¨¬ ¥¥âç¨á«®6?
 ) 3; ¡) 4; ¢) 5; £) 6.
2. (5 ¡ «« ®¢). Š ª¨¬ ç¨á«®¬ ­ ¥ ¬®¦ ¥â ¡ ëâì §­ ¬ ¥­ â ¥«ì ¡ ¥áª®­ ¥ç­®ã¡ë-

¢ îé ¥©£¥®¬¥âà¨ç¥áª®©¯à®£à¥áá¨¨?
 ) � 1; ¡) � 1

2; ¢) 1
2; £) ¬®¦ ¥â ¡ ëâì «î¡ ë¬ ç¨á«®¬.

3. (5 ¡ «« ®¢). Š ª ®¬ã ¨­â ¥à¢ «ã ¯à¨­  ¤«¥¦¨â ç¨á«®
p

10� log7 5?
 ) (1; 2); ¡) (2; 3); ¢) (3; 4); £) (4; 5).
4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

x3 + 3x2 � 4x = 0:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

2cos5x cos3x = cos8x:

6. (15 ¡ «« ®¢). ‚ âà¥ã£®«ì­¨ª ¥ AB C áâ®à®­  BC à ¢­  4, áâ®à®­  AC
à ¢­ 

p
7, ã£®« ¯à¨ ¢¥àè¨­ ¥ B à ¢¥­ 30� . • ©â¨ ¯« ®é  ¤ì âà¥ã£®«ì­¨ª 

AB C, ¥á«¨ ¢ëá®â , ®̄ãé ¥­­  ï ¨§ ¢¥àè¨­ë A, ¡®«ìè ¥ 2.
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7. (20 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®
1

log15(6x2 � 18x + 13)
6

1
log5(7 � 5x)

+ log7� 5x 3:

8. (20 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®¢ æ¥«ëå ç¨á« å
p

� x3 + x2 + 16x � 16 < 8log3(3y) � 8 log3(4y2 � 23y + 36):

‚ à¨ ­â 43.1
1. (5 ¡ «« ®¢). ‘ª ®«ìª®à §«¨ç­ëå ª®à­ ¥©¨¬ ¥¥âãà ¢­ ¥­¨¥ x3 = 4x?
 ) 0; ¡) 1; ¢) 2; £) 3.
2. (5 ¡ «« ®¢). Š ª ®¥¨§ ç¨á¥« ­ ¨¡®«ìè ¥¥?
 ) log2 5; ¡) log2 7; ¢) log3 5; £) log3 7.
3. (5 ¡ «« ®¢). Š ª  ï ¨§ äã­ªæ¨© ã¡ë¢ ¥â ­  ¨­â ¥à¢ «¥ (0; 4)?
 ) y = 3cosx; ¡) y = x2 � 1; ¢) y =

p
x; £) y = � log2 x.

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

logp
3(3 � 2x) = 4:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

x cosx = 2cos(� � x):

6. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

3j2x � 1j + jx + 3j 6 7x + 1:

7. (20 ¡ «« ®¢). ‚ âà ¯ ¥æ¨¨ AB CD â®çª  K ¤¥«¨â ¡®ª®¢ãî áâ®à®­ã AB
â ª, çâ®AK : K B = 2 : 1. •à®¤®«¦ ¥­¨ï ¡®ª®¢ëå áâ®à®­ âà ¯ ¥æ¨¨ ¯ ¥à¥á¥-
ª îâ áï ¢ â®çª ¥ L ¨ ã£®«ALD à ¢¥­ 60� . Žâà¥§®ª DK ï¢«ï¥â áï ¬¥¤¨ ­ ®©
âà¥ã£®«ì­¨ª  ALD . • ©â¨ ¯« ®é  ¤ì âà ¯ ¥æ¨¨ AB CD, ¥á«¨ áã¬¬  K L ¨
K D à ¢­  12,   ¤«¨­  ®âà¥§ª  DL à ¢­  8.

8. (20 ¡ «« ®¢). • ©â¨ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï x2 + y2 ¯à¨ ãá«®-
¢¨ïå:

xy � b(x + y) + b2 = a;
a �

p
b� 3 � 1

p
x � b

> 0:

‚ à¨ ­â 43.2
1. (5 ¡ «« ®¢). ‘ª ®«ìª®à §«¨ç­ëå ª®à­ ¥©¨¬ ¥¥âãà ¢­ ¥­¨¥ x2 + 4 = 0?
 ) 0; ¡) 1; ¢) 2; £) 3.
2. (5 ¡ «« ®¢). Š ª ®¥¨§ ç¨á¥« ­ ¨¬ ¥­ìè ¥¥?
 ) log3 5; ¡) log3 8; ¢) log4 5; £) log4 8.
3. (5 ¡ «« ®¢). Š ª  ï ¨§ äã­ªæ¨© ¢®§à áâ ¥â­  ¨­â ¥à¢ «¥ (� 1;1)?
 ) y = 2x2; ¡) y = 1 � sinx; ¢) y = �j xj; £) y = x3 � 1.
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4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

logp
7(1 � 3x) = 2:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

5sinx = x cos
� �

2
+ x

�
:

6. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

jx � 1j � 4jx + 3j > 3x + 2:

7. (20 ¡ «« ®¢). ‚ âà ¯ ¥æ¨¨ AB CD ®á­®¢ ­¨¥ BC à ¢­ ®2, áã¬¬  ¤¨ £ ®-
­ « ¥©AC ¨ BD à ¢­  12

p
2, ã£®« CAD à ¢¥­ 45� . Žâ­ ®è ¥­¨¥ ¯« ®é  ¤¥©

âà¥ã£®«ì­¨ª ®¢ AOD ¨ BOC, £¤¥ O | â®çª  ¯ ¥à¥á¥ç¥­¨ï ¤¨ £ ®­ « ¥©,à ¢-
­ ®9. • ©â¨ ¯« ®é  ¤ì âà ¯ ¥æ¨¨.

8. (20 ¡ «« ®¢). • ©â¨ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï x2 + y2 ¯à¨ ãá«®-
¢¨ïå:

(b� x)(b+ y) = a;
1 � a +

p
b� 4

p
x � b

6 0:

‚ à¨ ­â 43.3
1. (5 ¡ «« ®¢). ‘ª ®«ìª®à §«¨ç­ëå ª®à­ ¥©¨¬ ¥¥âãà ¢­ ¥­¨¥ x = x4?
 ) 0; ¡) 1; ¢) 2; £) 3.
2. (5 ¡ «« ®¢). Š ª ®¥¨§ ç¨á¥« ­ ¨¬ ¥­ìè ¥¥?
 ) log2 9; ¡) log4 9; ¢) log2 5; £) log4 5.
3. (5 ¡ «« ®¢). Š ª  ï ¨§ äã­ªæ¨© ¢®§à áâ ¥â­  ¨­â ¥à¢ «¥ (� 3;0)?
 ) y = � cosx; ¡) y =

p
� x; ¢) y = 2 � x2; £) y = jxj.

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

logp
2(1 � 5x) = 8:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

3cosx = x sin
�

x �
�
2

�
:

6. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

jx � 3j � 4jx + 1j < 3x � 4:

7. (20 ¡ «« ®¢). ‚ âà ¯ ¥æ¨¨ AB CD â®çª  K ¤¥«¨â ¡®ª®¢ãî áâ®à®­ã CD
¢ ®â­ ®è ¥­¨¨ 2 : 1, áç¨â  ï ®â¢¥àè¨­ë C. ‘ã¬¬  ¤«¨­ BC ¨ CK à ¢­  12,
¤«¨­  ®âà¥§ª BK à ¢­  8, ã£®«CBK à ¢¥­ 60� . • ©â¨ ¯« ®é  ¤ì âà ¯ ¥æ¨¨
AB CD, ¥á«¨ ®á­®¢ ­¨¥ AD à ¢­ ®9.
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8. (20 ¡ «« ®¢). • ©â¨ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï x2 + y2 ¯à¨ ãá«®-
¢¨ïå:

b2 + b(x � y) � xy = a;
a � 1 �

p
b� 1

p
� b� x

> 0:

‚ à¨ ­â 44.1
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï log5 12� log5 9 + log5 2:
 ) 5; ¡) 1; ¢) log5 15; £) log5

8
3.

2. (5 ¡ «« ®¢). ‚ ª ª ®©ç¥â¢¥àâ¨ ­ å ®¤¨â áï ã£®«
p

8 à  ¤¨ ­?
 ) ¢ ¯ ¥à¢®©; ¡) ¢®¢â®à®©; ¢) ¢ âà¥âì¥©; £) ¢ ç¥â¢ñàâ®©.
3. (5 ¡ «« ®¢). Š ª  ï ¨§ äã­ªæ¨© çñâ­  ï?
 ) sin2x

x2 ; ¡) x
cos3x ; ¢) 2x

tg x ; £) ctg 4x
x3+1 .

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

2sin(5x) �
p

3 = 0:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

12� 5x � 3x2

p
1 + x

= 0:

6. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

log2

�
�6x2 � 4

�
� < 5:

7. (20 ¡ «« ®¢). ‚ âà¥ã£®«ì­¨ª ¥ AB C ¤«¨­  áâ®à®­ë AB à ¢­  4, ¤«¨­ 
áâ®à®­ë AC à ¢­  5, ¤«¨­  ¬¥¤¨ ­ë, ¯à®¢¥¤ñ­­ ®©ª áâ®à®­ ¥BC, à ¢­ 

p
61
2 .

• ©â¨ ¯« ®é  ¤ì âà¥ã£®«ì­¨ª  AB C.
8. (20 ¡ «« ®¢). • ©â¨ ­ ¨¡®«ìè ¥¥ §­  ç¥­¨¥ ¯ à ¬ ¥âà  a, ¯à¨ ª®â®à®¬

ãà ¢­ ¥­¨¥
arcsinx = arccosax + arcctgax

¨¬ ¥¥âà¥è¥­¨¥.

‚ à¨ ­â 44.2
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï log7 3 � log7 5 + log7 4:
 ) 1; ¡) log7 2; ¢) 7; £) log7

12
5 .

2. (5 ¡ «« ®¢). ‚ ª ª ®©ç¥â¢¥àâ¨ ­ å ®¤¨â áï ã£®«
p

13 à  ¤¨ ­?
 ) ¢ ¯ ¥à¢®©; ¡) ¢®¢â®à®©; ¢) ¢ âà¥âì¥©; £) ¢ ç¥â¢ñàâ®©.
3. (5 ¡ «« ®¢). Š ª  ï ¨§ äã­ªæ¨© ­ ¥çñâ­  ï?
 ) cos5x

x ; ¡) 3x
ctg x ; ¢) x� 1

tg 2x ; £) 2x3

sinx .
4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

2sin(4x) � 1 = 0:
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5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

10� x � 2x2

p
1 � x

= 0:

6. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

log4

�
�7x2 � 5

�
� 6 2:

7. (20 ¡ «« ®¢). ‚ âà¥ã£®«ì­¨ª ¥ AB C ¤«¨­  áâ®à®­ë AB à ¢­  4, ¤«¨­ 
áâ®à®­ë AC à ¢­  6, ¤«¨­  ¢ëá®âë, ®̄ãé ¥­­ ®©­  áâ®à®­ã AC, à ¢­ 

p
12.

• ©â¨ à  ¤¨ãá ®ªàã¦­ ®áâ¨, ®̄¨á ­­ ®©®ª®«®âà¥ã£®«ì­¨ª .
8. (20 ¡ «« ®¢). • ©â¨ ­ ¨¬ ¥­ìè ¥¥ §­  ç¥­¨¥ ¯ à ¬ ¥âà  a, ¯à¨ ª®â®à®¬

ãà ¢­ ¥­¨¥
3�
2

+ arctgax = arcsinx + arccosax

¨¬ ¥¥âà¥è¥­¨¥.

‚ à¨ ­â 44.3
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï log9 4 � log9 6 + log9 5:
 ) 9; ¡) log9

10
3 ; ¢) log9 3; £) 1.

2. (5 ¡ «« ®¢). ‚ ª ª ®©ç¥â¢¥àâ¨ ­ å ®¤¨â áï ã£®«
p

5 à  ¤¨ ­?
 ) ¢ ¯ ¥à¢®©; ¡) ¢®¢â®à®©; ¢) ¢ âà¥âì¥©; £) ¢ ç¥â¢ñàâ®©.
3. (5 ¡ «« ®¢). Š ª  ï ¨§ äã­ªæ¨© ­¨ çñâ­  ï, ­¨ ­ ¥çñâ­  ï?
 ) x2� 1

tg 2x ; ¡) cos4x
x3 ; ¢) ctg 3x

x ; £) x3+1
sinx .

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

2cos(7x) +
p

3 = 0:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

6 + 5x � 4x2

p
x � 1

= 0:

6. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

log3

�
�2x2 � 7

�
� < 2:

7. (20 ¡ «« ®¢). ‚ âà¥ã£®«ì­¨ª ¥ AB C ¤«¨­  áâ®à®­ë AB à ¢­  5, ¤«¨­ 
¬¥¤¨ ­ë, ¯à®¢¥¤ñ­­ ®©ª áâ®à®­ ¥ BC, à ¢­  7

2, ¤«¨­  ¬¥¤¨ ­ë, ¯à®¢¥¤ñ­­ ®©

ª áâ®à®­ ¥ AC, à ¢­ 
p

79
2 . • ©â¨ ¯« ®é  ¤ì âà¥ã£®«ì­¨ª  AB C.

8. (20 ¡ «« ®¢). • ©â¨ ­ ¨¡®«ìè ¥¥ §­  ç¥­¨¥ ¯ à ¬ ¥âà  a, ¯à¨ ª®â®à®¬
ãà ¢­ ¥­¨¥

arccosx + arcctgax = 2� + arcsinax

¨¬ ¥¥âà¥è¥­¨¥.
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‚ à¨ ­â 45.1
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï 31=3 � 5� 1 � 32=3.
 ) 3

5; ¡) 1
5; ¢) � 15; £) 1.

2. (5 ¡ «« ®¢). “¯à®áâ¨âì ¢ëà ¦ ¥­¨¥ 5cos2 x + 1 � 5sin2 x.
 ) 1 � 5cos2x; ¡) 4; ¢) 5cos2x + 1; £) 6.
3. (5 ¡ «« ®¢). • ©â¨ ª®®à¤¨­ âë â®çª¨ ¯ ¥à¥á¥ç¥­¨ï £à ä ¨ª ®¢ y = 1

25 ¨
y = 5x.

 ) (2; 0); ¡)
�
� 2; 1

25

�
; ¢) (2; 25); £)

�
0; 1

25

�
.

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥
x
7

+ 0;5 =
1
3

:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

j2x � 3j = 5:

6. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

(x + 1)(x � 2)
3(x + 4)

6
3(x � 2)

(x + 1)(x + 4)
:

7. (20 ¡ «« ®¢). •à¨ ª ¦¤ ®¬ §­  ç¥­¨¨ ¯ à ¬ ¥âà  a à¥è¨âì ­ ¥à ¢¥­áâ¢®

log4(4 � x) + log2

p
x + 6 < a:

8. (20 ¡ «« ®¢). • ©â¨ ¢á¥âà®©ª¨ (x; y; z), ¯à¨ ª®â®àëå ç¨á« 
r

x2 + sin2 z �
7
2

;

r
21
2

� 2cos(2y) � 4x ¨
x cosy

3p
4 � sinz

ï¢«ïîâ áï á®®â¢¥âáâ¢¥­­®á¨­ãá®¬, ª®á¨­ãá®¬ ¨ â ­£ ¥­á®¬ ­ ¥ª®â®à®£®ã£« .

‚ à¨ ­â 45.2
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï 74=3 � 32 � 7� 1=3.
 ) 9

7; ¡) 1; ¢) 63; £) � 21.
2. (5 ¡ «« ®¢). “¯à®áâ¨âì ¢ëà ¦ ¥­¨¥ 3sin2 x � 2 � 3cos2 x.
 ) � 3cos2x � 2; ¡) � 5; ¢) 1; £) 3cos2x � 2.
3. (5 ¡ «« ®¢). • ©â¨ ª®®à¤¨­ âë â®çª¨ ¯ ¥à¥á¥ç¥­¨ï £à ä ¨ª ®¢ y = log2 x

¨ y = 4.
 ) (16;4); ¡) (4; 2); ¢) (2; 4); £) (4; 0).
4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

x
3

+ 0;4 =
1
7

:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

j3x � 1j = 5:
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6. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

(x � 3)(x � 1)
2(x � 5)

>
2(x � 1)

(x � 3)(x � 5)
:

7. (20 ¡ «« ®¢). •à¨ ª ¦¤ ®¬ §­  ç¥­¨¨ ¯ à ¬ ¥âà  a à¥è¨âì ­ ¥à ¢¥­áâ¢®

log3

p
x + 2 + log9(8 � x) < a:

8. (20 ¡ «« ®¢). • ©â¨ ¢á¥âà®©ª¨ (x; y; z), ¯à¨ ª®â®àëå ç¨á« 
r

x2 � cos2z �
29
4

;

r

cos2 y � 6x +
73
4

¨
x sin y

3p
27� sinz

ï¢«ïîâ áï á®®â¢¥âáâ¢¥­­®á¨­ãá®¬, ª®á¨­ãá®¬ ¨ ª®â ­£¥­á®¬ ­ ¥ª®â®à®£®ã£-
« .

‚ à¨ ­â 45.3
1. (5 ¡ «« ®¢). • ©â¨ §­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï 52=3 � 6� 1 � 51=3.
 ) � 30; ¡) 125

6 ; ¢) 5
6; £) 1.

2. (5 ¡ «« ®¢). “¯à®áâ¨âì ¢ëà ¦ ¥­¨¥ 1 + 7cos2 x + 7sin2 x.
 ) 7cos2x + 1; ¡) 1 � 7cos2x; ¢) 8; £) � 6.
3. (5 ¡ «« ®¢). • ©â¨ ª®®à¤¨­ âë â®çª¨ ¯ ¥à¥á¥ç¥­¨ï £à ä ¨ª ®¢ y = � 2 ¨

y = log1=3 x.
 ) (� 9;3); ¡) (� 2;0); ¢)

�
1
9; � 2

�
; £) (9; � 2).

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

x
6

+ 0;3 =
1
4

:

5. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

j2x � 7j = 3:

6. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

(x � 2)(x � 7)
5(x + 3)

6
5(x � 7)

(x � 2)(x + 3)
:

7. (20 ¡ «« ®¢). •à¨ ª ¦¤ ®¬ §­  ç¥­¨¨ ¯ à ¬ ¥âà  a à¥è¨âì ­ ¥à ¢¥­áâ¢®

log5

p
1 � x + log25(x + 5) < a:

8. (20 ¡ «« ®¢). • ©â¨ ¢á¥âà®©ª¨ (x; y; z), ¯à¨ ª®â®àëå ç¨á« 
r

2x + 4cos2z +
25
4

;

r

x2 + sin2 y �
1
4

¨
sin z

5p
siny � 3x

ï¢«ïîâ áï á®®â¢¥âáâ¢¥­­®á¨­ãá®¬, ª®á¨­ãá®¬ ¨ â ­£ ¥­á®¬ ­ ¥ª®â®à®£®ã£« .
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‚ à¨ ­â 46.1 (•à®¡ ­ë© íª§ ¬ ¥­ ­  ¯ ®¤£®â®¢¨â¥«ì­ëå ªãàá å)
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

p
2 � 7x = 4:

2. (15 ¡ «« ®¢). —¥¬ãà ¢­ï¥â áï log27 25, ¥á«¨ log5 3 = b?
3. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

(x2 � 1)2 = 9:

4. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

(0;2)
2x � 5

x 6
p

125:

5. (20 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

cos(2
p

x) +
p

2 6 (2 �
p

2) sin
p

x + 1:

6. (20 ¡ «« ®¢). ‘ã¬¬  n ¯ ¥à¢ëå ç«¥­®¢ £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ ­  2
¬¥­ìè ¥ áã¬¬ë n2 ¯ ¥à¢ëå ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨ á à §­ ®áâìî
d, ¯à¨çñ¬ íâ® á®®â­ ®è ¥­¨¥ ¢¥à­®¯à¨ n = 1, ¯à¨ n = 2 ¨ ¯à¨ n = 3. •à¨
ª ª¨å d íâ®¢®§¬®¦­ ®?

‚ à¨ ­â 46.2
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

p
3 � 2x = 3:

2. (15 ¡ «« ®¢). —¥¬ãà ¢­ï¥â áï log4 125,¥á«¨ log5 2 = a?
3. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

(x2 + 4)2 = 25:

4. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

(0;04)
3x � 2

x > 3
p

54:

5. (20 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

(
p

3 � 2) cos
p

x + 1 >
p

3 � cos(2
p

x):

6. (20 ¡ «« ®¢). ‘ã¬¬  n ¯ ¥à¢ëå ç«¥­®¢ £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ ­  3
¡®«ìè ¥ áã¬¬ë n2 ¯ ¥à¢ëå ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨ á à §­ ®áâìî
d, ¯à¨çñ¬ íâ® á®®â­ ®è ¥­¨¥ ¢¥à­®¯à¨ n = 1, ¯à¨ n = 2 ¨ ¯à¨ n = 3. •à¨
ª ª¨å d íâ®¢®§¬®¦­ ®?
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‚ à¨ ­â 46.3
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

p
7 � 2x = 5:

2. (15 ¡ «« ®¢). —¥¬ãà ¢­ï¥â áï log9 32, ¥á«¨ log2 3 = a?
3. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

(x2 � 3)2 = 36:

4. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

(0;5)
x � 2

x 6
p

8:

5. (20 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

1 � (
p

3 + 2) sin
p

x > cos(2
p

x) �
p

3:

6. (20 ¡ «« ®¢). ‘ã¬¬  n ¯ ¥à¢ëå ç«¥­®¢ £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ ­  1
¬¥­ìè ¥ áã¬¬ë n2 ¯ ¥à¢ëå ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨ á à §­ ®áâìî
d, ¯à¨çñ¬ íâ® á®®â­ ®è ¥­¨¥ ¢¥à­®¯à¨ n = 1, ¯à¨ n = 2 ¨ ¯à¨ n = 3. •à¨
ª ª¨å d íâ®¢®§¬®¦­ ®?

‚ à¨ ­â 47.1
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

p
x + 2 = x:

2. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

3x� 1 + 3x = 108:

3. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

log2=3(x + 5) > � 1:

4. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

5
p

1� x

5x
> 5

p
1� x� 2:

5. (20 ¡ «« ®¢). • ©â¨ ¬­ ®¦ ¥áâ¢®§­  ç¥­¨© äã­ªæ¨¨

y = sin2 x +

r
1 + cos2x

2
+ 1:

6. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  k ãà ¢­ ¥­¨¥

x � 2 = kx3

¨¬ ¥¥âà®¢­®¤¢  à §«¨ç­ëå ª®à­ï? • ©â¨ íâ¨ ¤¢  ª®à­ï.
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‚ à¨ ­â 47.2
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

p
3 � 2x = x:

2. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

2x + 5 � 2x� 1 =
7
8

:

3. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

log2=5(x � 2) > � 1:

4. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

4
p

x� 2+1

16x
> 4

p
x� 2� 2:

5. (20 ¡ «« ®¢). • ©â¨ ¬­ ®¦ ¥áâ¢®§­  ç¥­¨© äã­ªæ¨¨

y = 2 � cos2 x �

r
1 � cos2x

2
:

6. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  k ãà ¢­ ¥­¨¥

kx3 = 3x � 4

¨¬ ¥¥âà®¢­®¤¢  à §«¨ç­ëå ª®à­ï? • ©â¨ íâ¨ ¤¢  ª®à­ï.

‚ à¨ ­â 47.3
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

p
2 � x = x:

2. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

7 � 6x� 1 � 6x =
1
36

:

3. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

log2=7(3 + x) > � 1:

4. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

10
p

x� 1+2

x + 1
> 10

p
x� 1+1 :

5. (20 ¡ «« ®¢). • ©â¨ ¬­ ®¦ ¥áâ¢®§­  ç¥­¨© äã­ªæ¨¨

y = 13� 3sin2 x � 2

r
1 + cos2x

2
:
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6. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  k ãà ¢­ ¥­¨¥

3x � 10 = kx3

¨¬ ¥¥âà®¢­®¤¢  à §«¨ç­ëå ª®à­ï? • ©â¨ íâ¨ ¤¢  ª®à­ï.

‚ à¨ ­â 48.1
1. (15 ¡ «« ®¢). •¥è¨âì á¨áâ¥¬ã

�
x2 � y2 = 21;
x + y = 7:

2. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

3
x + 2

<
1
4

:

3. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥
p

3sinx � sin2x = 0:

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥
� p

3
� log3(x2� 4x+4)

= 23 log1=2

�
1

3p 2� x

�

:

5. (20 ¡ «« ®¢). „ ­ë ¤¢¥¯ à «« ¥«ì­ë¥ ¯àï¬ë¥, à ááâ®ï­¨¥ ¬¥¦¤ã ª®â®-
àë¬¨ à ¢­ ®4. •  ¯ ¥à¢®© ¯àï¬ ®© ¢§ïâë â®çª¨ A ¨ K , ¯à¨çñ¬ AK = 1. • 
¢â®à®© ¯àï¬ ®© ¢§ïâë â®çª¨ B ¨ L, ¯à¨çñ¬ BL = 2, AB = 4. • ©â¨ âã¯ ®©
ã£®«¬¥¦¤ã AL ¨ BK .

6. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥
p

(3x + 3y � z + a)2 + (2x2 + 2y2 � z)2 = 0

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥? • ©â¨ íâ®à¥è¥­¨¥.

‚ à¨ ­â 48.2
1. (15 ¡ «« ®¢). •¥è¨âì á¨áâ¥¬ã

�
x2 � y2 = � 16;
x � y = 8:

2. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

2
x � 1

>
1
7

:

3. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

sin2x = cosx:
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4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥
� p

2
� log2(4x2� 4x+1)

= 33 log1=3

�
1

3p 1� 2x

�

:

5. (20 ¡ «« ®¢). ‚ ¯àï¬ ®ã£®«ì­¨ª ¥ AB CD AB = 1, BC = 4. •  áâ®à®­ ¥
AD ¢§ïâ  â®çª  L ,   ­  áâ®à®­ ¥ CD â®çª  K , ¯à¨çñ¬ AL : LD = 1 : 3,
CK = K D. • ©â¨ ®áâàë©ã£®«¬¥¦¤ã ¯àï¬ë¬¨ BK ¨ LC .

6. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥
p

(x + y � z + a)2 + (3x2 + 3y2 � z)2 = 0

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥? • ©â¨ íâ®à¥è¥­¨¥.

‚ à¨ ­â 48.3
1. (15 ¡ «« ®¢). •¥è¨âì á¨áâ¥¬ã

�
x2 � y2 = � 24;
x + y = 6:

2. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®
4

x + 5
>

1
3

:

3. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥
p

2sinx + sin2x = 0:

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥
� p

7
� log7(x2� 10x+25)

= 35 log1=3

�
1

5p 5� x

�

:

5. (20 ¡ «« ®¢). ‚ ¯àï¬ ®ã£®«ì­ ®¬ âà¥ã£®«ì­¨ª ¥ AB C ª â ¥âë AC = 3,
BC = 2. •  ª â ¥â¥ AC ¢§ïâ  â®çª  L , ¯à¨çñ¬ CL = 1

2LA . • ©â¨ âã¯ ®©
ã£®«¬¥¦¤ã ¯àï¬ ®©BL ¨ ¬¥¤¨ ­ ®©, ¯à®¢¥¤ñ­­ ®©ª ª â ¥âã BC.

6. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥
p

(2x + 2y � z + a)2 + (5x2 + 5y2 � z)2 = 0

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥? • ©â¨ íâ®à¥è¥­¨¥.

‚ à¨ ­â 49.1
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

j2x � 3j = 5:

2. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

2cos
� x
9

+
p

3 = 0:
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3. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

(4 � x2) � (x � 3)2 > 0:

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

lg 2 + lg(3x + 9)
2

= lg(3x � 3):

5. (20 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥
�

100+ 5
3x � 1

x

� x
2x +1

= 5:

6. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  k ãà ¢­ ¥­¨¥
�
� jx � 5j � 2

�
� + 1 = kx

¨¬ ¥¥âà®¢­®¤¢  à §«¨ç­ëå ª®à­ï?

‚ à¨ ­â 49.2
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

j1 � 5xj = 16:

2. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

1 + 2sin
� x
3

= 0:

3. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

(x + 2)2 � (x2 � 1) 6 0:

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

lg 4 + lg(4x + 20)
2

= lg(4x � 4):

5. (20 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥
�

36� 3
3x � 1

x

� x
2x +1

= 3:

6. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  k ãà ¢­ ¥­¨¥
�
� jx � 7j � 3

�
� + 1 = kx

¨¬ ¥¥âà®¢­®¤¢  à §«¨ç­ëå ª®à­ï?

‚ à¨ ­â 49.3
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

j1 � 4xj = 7:



3.11. •ª§ ¬ ¥­ æ¨®­­ë¥ ¡ ¨« ¥âë 2007£. 83

2. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

1 + 2cos
� x
15

= 0:

3. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®

(9 � x2) � (x + 4)2 > 0:

4. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

lg 2 + lg(4x + 16)
2

= lg(4x + 4):

5. (20 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥
�

1100� 0;1
� 3x � 1

x

� x
1� 2x

= 0;1:

6. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  k ãà ¢­ ¥­¨¥
�
�jx � 10j � 5

�
� + 2 = kx

¨¬ ¥¥âà®¢­®¤¢  à §«¨ç­ëå ª®à­ï?

‚ à¨ ­â 50.1
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

2 +
4
x2

=
9
x

:

2. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

2x + 3 < 2:

3. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

log1=3 (log4(x � 5)) = � 1:

4. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®
� p

5 + 2
� x� 10

<
� p

5 � 2
� x2� 2x� 10

:

5. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

cosx = log2(a + 1)

¨¬ ¥¥âà®¢­®¤¢  à §«¨ç­ëå à¥è¥­¨ï ­  ®âà¥§ª¥
�

43�
12 ; 13�

3

�
?

6. (20 ¡ «« ®¢). • ©â¨ ­ ¨¡®«ìè ¥¥ ¨ ­ ¨¬ ¥­ìè ¥¥ §­  ç¥­¨ï ¢ëà ¦ ¥­¨ï
x2 + y2 ­  ¬­ ®¦ ¥áâ¢¥,§ ¤ ­­ ®¬ á¨áâ¥¬®©­ ¥à ¢¥­áâ¢

�
� 4 6 x 6 5;
x
2 � 4 6 y 6 3x

4 � 3:
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‚ à¨ ­â 50.2
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

7
x

� 2 =
3
x2

:

2. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

4 � 5x < 7:

3. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

log1=2 (log9(x + 4)) = 1:

4. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®
� p

65+ 8
� x2� 2x

<
� p

65� 8
� � x� 4

:

5. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

sinx = log16(a � 3)

¨¬ ¥¥âà®¢­®¤¢  à §«¨ç­ëå à¥è¥­¨ï ­  ®âà¥§ª¥
�
� 47�

12 ; � 19�
6

�
?

6. (20 ¡ «« ®¢). • ©â¨ ­ ¨¡®«ìè ¥¥ ¨ ­ ¨¬ ¥­ìè ¥¥ §­  ç¥­¨ï ¢ëà ¦ ¥­¨ï
x2 + y2 ­  ¬­ ®¦ ¥áâ¢¥,§ ¤ ­­ ®¬ á¨áâ¥¬®©­ ¥à ¢¥­áâ¢

�
� 4 6 x 6 4;
3 � 3x

4 6 y 6 14
3 � x

3:

‚ à¨ ­â 50.3
1. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

1 �
25
x2 =

24
x

:

2. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

4 � 3x < 5:

3. (15 ¡ «« ®¢). •¥è¨âì ãà ¢­ ¥­¨¥

log3

�
log1=3(1 � 2x)

�
= 1:

4. (15 ¡ «« ®¢). •¥è¨âì ­ ¥à ¢¥­áâ¢®
� p

50+ 7
� x2+2 x

<
� p

50� 7
� 2x� 32

:

5. (20 ¡ «« ®¢). •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

cosx = log4(a � 1)

¨¬ ¥¥âà®¢­®¤¢  à §«¨ç­ëå à¥è¥­¨ï ­  ®âà¥§ª¥
�

14�
3 ; 65�

12

�
?
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6. (20 ¡ «« ®¢). • ©â¨ ­ ¨¡®«ìè ¥¥ ¨ ­ ¨¬ ¥­ìè ¥¥ §­  ç¥­¨ï ¢ëà ¦ ¥­¨ï
x2 + y2 ­  ¬­ ®¦ ¥áâ¢¥,§ ¤ ­­ ®¬ á¨áâ¥¬®©­ ¥à ¢¥­áâ¢

�
� 3 6 x 6 3;
4 + 4x

3 6 y 6 8:



4. •à¨¬ ¥àë §  ¤  ç ¢áâã¯¨â ¥«ì­ëå
á®¡¥á¥¤®¢ ­¨© ¯ ® ¬ â ¥¬ â¨ª ¥

4.1. ‘®¡ ¥á¥¤®¢ ­¨¥ ¤«ï ¬ ¥¤ «¨áâ ®¢

1. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a á¨áâ¥¬ 
�

x2 + y2 = a;
x + y = 1

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥?
2. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a à¥è¥­¨¥¬ ­ ¥à ¢¥­áâ¢ 

(x � a)2(x � 1)(x + 1) 6 0

ï¢«ï¥â áï ®âà¥§®ª?
3. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log(x� 1)(x � 3) > 1:

4. • ©â¨ â®ç­ ®¥§­  ç¥­¨¥ ¢ëà ¦ ¥­¨ï:
 ) log1=

p
3(81

p
3);

¡) 2
1

5 log 5 2 ;
¢) 0; 001lg 2.

5. „®ª § âì, çâ®

cos
�
5

+ cos
3�
5

=
1
2

:

6. „®ª § âì, çâ®

5sin3x � 3cos3x 6
p

34:

7. •¥è¨âì ãà ¢­ ¥­¨¥
�
�sinx2

�
� = 1:

8. •à¥¢à â¨âì ¤¥áïâ¨ç­ãî ¤à®¡ì 0; 25137137137: : : ¢ ®¡ëª­ ®¢¥­­ãî.
9. • ©â¨ â®ç­ ®¥§­  ç¥­¨¥ ®¡à â ­ ®©¢¥«¨ç¨­ë ¤«ï ç¨á«  0; 35(28).

10. „®ª § âì, çâ®ç¨á«®sin20� ¨àà æ¨®­ «ì­ ®.
11. • ©â¨ ¯ ¥à¨®¤ äã­ªæ¨¨ cos(x

p
2).

12. „®ª § âì, çâ® áã¬¬  ª â ¥â®¢ ¯àï¬ ®ã£®«ì­ ®£® âà¥ã£®«ì­¨ª  à ¢­ 
áã¬¬¥ ¤¨ ¬ ¥âà®¢ ¢¯¨á ­­ ®©¨ ®̄¨á ­­ ®©®ªàã¦­ ®áâ¥©.

13. • ©â¨ áâ®à®­ë ¯àï¬ ®ã£®«ì­ ®£® âà¥ã£®«ì­¨ª  ¯ ® ¥£® ¯ ¥à¨¬¥âàã ¨
¯« ®é  ¤¨.

86
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14. „®ª § âì, çâ® ¥á«¨ ã£«ë âà¥ã£®«ì­¨ª  AB C ã¤®¢«¥â¢®àïîâ à ¢¥­-
áâ¢ã

sin5A + sin5B + sin5C = 0;
â®®¤¨­ ¨§ ã£«®¢ à ¢¥­ 36� ¨«¨ 108� .

15. •  ­ ¥ª®â®àë© â®¢ à á­  ç «  æ¥­ã ¯ ®¤­ï«¨ ­  25%;   § â¥¬ á­¨§¨«¨
­  25%: Š ª ¨§¬¥­¨« áì ¢ à¥§ã«ìâ â ¥ æ¥­  â®¢ à ?

4.2. ‘®¡ ¥á¥¤®¢ ­¨¥ ¤«ï ¯ ®áâã¯ îé¨å ¯ ® ¤®£®¢®àã

1. •¥è¨âì ãà ¢­ ¥­¨¥

� x2 � 4 � 6x = 0:

2. •¥è¨âì ãà ¢­ ¥­¨¥
1

x + 1
�

x
x � 2

= 1:

3. •¥è¨âì ­ ¥à ¢¥­áâ¢®
1

1 � x
> x � 3:

4. •¥è¨âì ãà ¢­ ¥­¨¥
jx + 4j = 2x:

5. •¥è¨âì ãà ¢­ ¥­¨¥

jx + 2j + j3 � xj = 2x � 1:

6. ‚ëç¨á«¨âì
q

(7 � 5
p

2)2.
7. •¥è¨âì ­ ¥à ¢¥­áâ¢®

x2 � j16� x2j > 16:

8. •¥è¨âì ­ ¥à ¢¥­áâ¢®
4

jx + 1j � 2
> jx � 1j:

9. •¥è¨âì ãà ¢­ ¥­¨¥
1

j6 + x � x2j
=

1
3 � x

:

10. •¥è¨âì ãà ¢­ ¥­¨¥ p
5 � x = �

x
4

:

11. •¥è¨âì ãà ¢­ ¥­¨¥
p

10� x �
p

x =
p

x � 5:
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12. •¥è¨âì ãà ¢­ ¥­¨¥

(x2 + 8x + 12) �
p

x + 4 = 0:

13. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

4 � 3x + x 6 0:

14. •¥è¨âì ­ ¥à ¢¥­áâ¢®
p

6 � x + x > 0:

15. •¥è¨âì ãà ¢­ ¥­¨¥
2x� 2 = 8

p
2:

16. •¥è¨âì ãà ¢­ ¥­¨¥
4

p
1253� 2x =

5
4
p

5
:

17. •¥è¨âì ­ ¥à ¢¥­áâ¢®
24x < 16:

18. •¥è¨âì ­ ¥à ¢¥­áâ¢®
�

1
64

� x

6

r
1
8

:

19. •¥è¨âì ãà ¢­ ¥­¨¥

log3
x + 1

x
= log3

x
2 � x

:

20. •¥è¨âì ãà ¢­ ¥­¨¥

log3 x + logp
3 x + log1=3 x = 6:

21. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log2(2x � 1) > � 2:

22. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log1=3(5x � 2) > 0:

23. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log0;7(3 � 2x) � log0;7 54 > log0;7
1
2

� log0;7 9:

24. •¥è¨âì ­ ¥à ¢¥­áâ¢®

log3x� 1(2x) > 1:

25. •¥è¨âì ãà ¢­ ¥­¨¥
ctg

x
2

= � 1:
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26. •¥è¨âì ãà ¢­ ¥­¨¥

2sin(x � 60� ) = 1:

27. •¥è¨âì ãà ¢­ ¥­¨¥
sinx = sin(2x):

28. •¥è¨âì ãà ¢­ ¥­¨¥
cosx = sin(3x):

29. •¥è¨âì ãà ¢­ ¥­¨¥

2sin2 x � 3sinx + 1 = 0:

30. •¥è¨âì ãà ¢­ ¥­¨¥

cos2 x + 3sin2 x = 2:



5. ‡  ¤ ­¨ï ®«¨¬¯¨  ¤ë Œƒ ’ “ ƒ€
¯ ® ¬ â ¥¬ â¨ª ¥ ¤«ï  ¡ ¨âãà¨¥­â ®¢

5.1. Ž«¨¬¯¨  ¤  1998 £.

‚ à¨ ­â I

1. ‘ª ®«ìª®¤¨ £ ®­ « ¥©¢ ¢ë¯ãª« ®¬ 7-ã£®«ì­¨ª ¥? ‚ ¢ë¯ãª« ®¬ n-ã£®«ì-
­¨ª ¥?

2. ˆ§®¡ à §¨âì ­  ¯« ®áª®áâ¨ à¥è¥­¨¥ ­ ¥à ¢¥­áâ¢ 

(jxj + jyj � 2)(jx + yj + jx � yj � 2)(x2 + y2 � 1) < 0:

3. „®ª § âì, çâ®¯à¨ «î¡® ¬ ­ âãà «ì­ ®¬ n ç¨á«®n3 + 2n ¤¥«¨âáï ­  3.
4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

�
3
4

6 sin2 x 6
1
2

:

5. • ©â¨ ¤«¨­ã ªà âç ©è ¥£®¯ãâ¨, ¢¥¤ãé ¥£®¯ ®¯ ®¢¥àå­ ®áâ¨ ªã¡  á à¥-
¡ à®¬ 1 ¨§ ®¤­ ®©¢¥àè¨­ë ¢ ¯à®â¨¢®̄ ®«®¦­ãî.

‚ à¨ ­â I I

1. ˆ§ èª ®«ë NN ¢ Œƒ’ “ ƒ€ ¯ ®áâã¯ «® 4 ç¥«®¢¥ª  (€.,•.,. . . ). — áâì
¨§ ­¨å ¯ ®áâã¯¨« ,   ¤àã£ ï ­ ¥â. ‘ª ®«ìª®¢á¥£®¢ à¨ ­â ®¢ ¬®¦ ¥â âãâ
¡ ëâì ¯ ®á®áâ ¢ã¯ ®áâã¯¨¢è¨å? ’®â ¦ ¥ ¢®̄à®á ¤«ï 10 ç¥«®¢¥ª.

2. ˆ§®¡ à §¨âì ­  ¯« ®áª®áâ¨ à¥è¥­¨¥ ­ ¥à ¢¥­áâ¢ 

(jyj � 4 + x2)( jxj + jyj � 2)(x2 + y2 � 2) < 0:

3. „®ª § âì, çâ®¥á«¨ ¤¢¥¯ ®«®¦¨â ¥«ì­ë¥ ­ ¥á®ªà â¨¬ë¥ ¤à®¡̈ ¢ áã¬¬¥
à ¢­ë 1, â®¨å §­ ¬ ¥­ â ¥«¨ à ¢­ë.

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logsinx cosx < 0:

5. • ©â¨ ã£®«¬¥¦¤ã áªà¥é¨¢ îé¨¬¨áï ¤¨ £ ®­ «ï¬¨ á¬¥¦­ëå £à ­ ¥©
ªã¡ .

90
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5.2. Ž«¨¬¯¨  ¤  1999 £.

‚ à¨ ­â I

1. •¥è¨âì ãà ¢­ ¥­¨¥

1
1 + sin2 x

+
1

0; 5 + sin2 7x
= 3:

2. •¥è¨âì ãà ¢­ ¥­¨¥
�
� log0;3(x

2 � 5x + 6)
�
� � log0;3(x

2 � 5x + 6) = 0:

3. • ©â¨ ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ äã­ªæ¨¨ sin(sin(2x)).
4. ‚á¥ áâ®à®­ë ç¥âëàñåã£®«ì­¨ª  ¨¬ ¥îâ ¤«¨­ã ­ ¥ ¡®«ìè ¥ 7. „®ª § âì,

çâ®¯« ®é  ¤ì ç¥âëàñåã£®«ì­¨ª  áâà®£®¬¥­ìè ¥ 53.
5. •à¨ ª ª¨å a ãà ¢­ ¥­¨¥

x(x + 1)(x + 2)(x + 3) = a

¨¬ ¥¥â­ ¥ ¬¥­ìè ¥ âàñå ®âà¨æ â¥«ì­ëå ª®à­ ¥©?

‚ à¨ ­â I I

1. •¥è¨âì ãà ¢­ ¥­¨¥

2
1 + tg2 5x

+
1

0; 5 + tg2 x
= 4:

2. •¥è¨âì ãà ¢­ ¥­¨¥
�
� log2;3(x

2 � 3x + 2)
�
� + log2;3(x

2 � 3x + 2) = 0:

3. • ©â¨ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ äã­ªæ¨¨ cos(cos(� =4 � x)).
4. ˆ§¢¥áâ­ ®,çâ®¢ âà¥ã£®«ì­¨ª å AB C ¨ A1B1C1 ¢ë¯ ®«­¥­ë ­ ¥à ¢¥­-

áâ¢ 

AB > A1B1; CB > C1B1; AC > A1C1:

‘« ¥¤ã¥â«¨ ¨§ íâ®£®,çâ®SAB C > SA1B1C1 ? Žâ¢¥â ®¡®á­®¢ âì.
5. •à¨ ª ª¨å a ãà ¢­ ¥­¨¥

x(x � 2)(x � 4)(x � 6) = a

¨¬ ¥¥â­ ¥ ¬¥­ìè ¥ âàñå ¯ ®«®¦¨â ¥«ì­ëå ª®à­ ¥©?
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5.3. Ž«¨¬¯¨  ¤  2000 £.

‚ à¨ ­â I

1. ‘ª ®«ìª®áãé¥áâ¢ã¥ââ ª¨å ¯ïâ¨§­  ç­ëå æ¨äà, ã ª®â®àëå ª ¦¤  ï ¯ ®-
á«¥¤ãîé  ï æ¨äà  ¡®«ìè ¥ ¯à¥¤ë¤ãé ¥©?

2. „®ª § âì, çâ® 3
p

13 ¥áâì ç¨á«®¨àà æ¨®­ «ì­ ®¥.
3. “ª § âì â®ç­ ®¥§­  ç¥­¨¥ arctg(tg( 6�

7 )).
4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logx2� 6x+8 (x2 � 8x + 15) > 1:

5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  k ãà ¢­ ¥­¨¥

1
1 + sin2(x � 1)

+ 4sin2(x � 1) = k

¨¬ ¥¥âà¥è¥­¨¥? ˆ áª®«ìª®¨å?

‚ à¨ ­â I I

1. ‘ª ®«ìª®áãé¥áâ¢ã¥â̄ ïâ¨§­  ç­ëå â¥«¥ä®­­ëå ­ ®¬¥à®¢, á®¤¥à¦ é¨å
ª®¬¡ ¨­ æ¨î

"
12\ ? (•® ¬¥à , ­  ç¨­ îé¨¥áï ­ 

"
0\ ; ­ ¥ ¤®̄ãáª îâ áï.)

2. „®ª § âì, çâ®log2 5 ¥áâì ç¨á«®¨àà æ¨®­ «ì­ ®¥.
3. “ª § âì â®ç­ ®¥§­  ç¥­¨¥ arccos(cos( 7�

4 )) :
4. •¥è¨âì ­ ¥à ¢¥­áâ¢®

logjx� 3j jx
2 � 5x + 6j < 2:

5. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  k ãà ¢­ ¥­¨¥

4arctg x + 41� arctg x = k

¨¬ ¥¥âà¥è¥­¨¥? ˆ áª®«ìª®¨å?
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5.4. Ž«¨¬¯¨  ¤  2001 £.

‚ à¨ ­â I

1. •®áâà®̈âì £à ä ¨ª äã­ªæ¨¨

y = sin(arcsinx):

2. • ©â¨ ã£«ë âà¥ã£®«ì­¨ª , ã ª®â®à®£®æ¥­âàë ¢¯¨á ­­ ®©¨ ®̄¨á ­­ ®©
®ªàã¦­ ®áâ¥©á¨¬¬ ¥âà¨ç­ë ®â­ ®á¨â¥«ì­ ®®¤­ ®©¨§ áâ®à®­.

3. •¥è¨âì ãà ¢­ ¥­¨¥

sin
�

5x
4

�
+ cosx = 2:

4. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

log2 x + 2log2 y = 3;
x2 + y4 = 16:

5. • ©â¨ áª®à®áâì ¨ ¤«¨­ã ¯ ®¥§¤ ,ª®â®àë© ¯à®èñ« ¬¨¬ ®á¥¬ ä ®à  § 
5 á¥ªã­ ¤,   ¬¨¬ ®¯« âä ®à¬ë ¤«¨­ ®©378¬¥âà®¢ §  25 á¥ªã­ ¤.

‚ à¨ ­â I I

1. •®áâà®̈âì £à ä ¨ª äã­ªæ¨¨

y = 22 log2(sin x):

2. •àï¬  ï, ¯ à «« ¥«ì­  ï ®á­®¢ ­¨î âà¥ã£®«ì­¨ª , ¤¥«¨â ¥£® ¯« ®é  ¤ì
¯ ®̄ ®« ¬. ‚ ª ª ®¬ ®â­ ®è ¥­¨¨ ®­  ¤¥«¨â ¡®ª®¢ë¥ áâ®à®­ë?

3. •¥è¨âì ãà ¢­ ¥­¨¥

2sinx � 3y2 = 2:

4. •¥è¨âì á¨áâ¥¬ã ãà ¢­ ¥­¨©
�

log5 x + 3log3 y = 7;
xy = 6253:

5. Ž¯à¥ ¤¥«¨âì â¥ â®ç­ë¥ ¬®¬¥­âë ¢à¥¬¥­¨ ¬¥¦¤ã 1600 ¨ 1700, ª®£¤ 
ç á®¢  ï ¨ ¬¨­ãâ ­ë¥ áâà¥«ª¨ ­ å ®¤ïâ áï ­  ®¤­ ®©¯àï¬ ®©.
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5.5. Ž«¨¬¯¨  ¤  2002 £.

‚ à¨ ­â I

1. • ©â¨ ¢á¥æ¥«ë¥ ç¨á«  n, ã¤®¢«¥â¢®àïîé¨¥ ­ ¥à ¢¥­áâ¢ã

log2cos2�
7 � n+8

� p
n + 5 � 1
p

10� n

�
> 0:

2. • ©â¨ ¢á¥à¥è¥­¨ï ãà ¢­ ¥­¨ï

9sin2 x � 5sinx sin2x + 17cosx � 11 = 0;

ª®â®àë¥ ï¢«ïîâ áï â ª¦ ¥ à¥è¥­¨ï¬¨ ãà ¢­ ¥­¨ï

5cos3 x � 3sin2 x + 8cosx � 1 = 0:

3. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª ¦¤ ®¬ ¨§ ª®â®àëå ãà ¢­ ¥­¨¥

x2 +
6x

p
sina

+
9
p

3
cosa

+ 36 = 0

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥.
4. Š ª ®¥­ ¨¡®«ìè ¥¥ª®«¨ç¥áâ¢®ç¨á¥« ¬®¦­ ®¢ë¡ à âì ¨§ ­ ¡® à  1;2; : : :

: : : ;2002,çâ®¡ë áã¬¬  ¤¢ãå«î¡ ëå ¢ë¡ à ­­ëå ç¨á¥« ¤¥«¨« áì ­  26?
5. ‚­ãâà¨ ªã¡ , à¥¡ à®ª®â®à®£®à ¢­ ®13, ¢ë¡ à ­ë 2002â®çª¨. Œ®¦­ ®

«¨ ¢ íâ®âªã¡ ¯ ®¬¥áâ¨âì ªã¡¨ª á à¥¡ à®¬ 1 â ª, çâ®¡ë ¢­ãâà¨ ­ ¥£®­ ¥
¡ ë«®­¨ ®¤­ ®©¢ë¡ à ­­ ®©â®çª¨?

‚ à¨ ­â I I

1. • ©â¨ ¢á¥æ¥«ë¥ ç¨á«  n, ã¤®¢«¥â¢®àïîé¨¥ ­ ¥à ¢¥­áâ¢ã

log4sin �
5 � n+10

� p
15� n

1 +
p

n + 12

�
6 0:

2. • ©â¨ ¢á¥à¥è¥­¨ï ãà ¢­ ¥­¨ï

3sin3 x � 3cos2 x + 7sinx � cos2x + 1 = 0;

ª®â®àë¥ ï¢«ïîâ áï â ª¦ ¥ à¥è¥­¨ï¬¨ ãà ¢­ ¥­¨ï

cos2 x + 3cosx sin2x � 8sinx = 0:

3. • ©â¨ ¢á¥§­  ç¥­¨ï ¯ à ¬ ¥âà  a, ¯à¨ ª ¦¤ ®¬ ¨§ ª®â®àëå ãà ¢­ ¥­¨¥

x2 +
2x

p
sina

+
1

cosa
+ 2

p
2 = 0

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥.
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4. ‚ë¡ ¥à¥¬­ ¥ª®â®à®¥ª®«¨ç¥áâ¢®ª«¥â®ª è å¬ â ­ ®©¤®áª¨ (8 � 8) â ª,
çâ®¡ë ®­¨, ®áâ ¢ ïáì ­  á¢®̈å ¬¥áâ å, ®¡à §®¢ë¢ «¨ ª¢  ¤à â. ‘ª ®«ì-
ª® à §«¨ç­ëå ¯ ® ¢¥«¨ç¨­ ¥ ¨«¨ ¯ ® à á¯ ®«®¦ ¥­¨î ª¢  ¤à â ®¢ ¬®¦­ ®
¯ ®«ãç¨âì â ª¨¬ ®¡à §®¬?

5. •  ¯« ®áª®áâ¨ ®â¬¥ç¥­ë â®çª¨ á æ¥«®ç¨á«¥­­ë¬¨ ª®®à¤¨­ â ¬¨. „®-
ª § âì, çâ®­ ©¤ñâáï ®ªàã¦­ ®áâì, ¢­ãâà¨ ª®â®à®©«¥¦ â à®¢­®2002
®â¬¥ç¥­­ë¥ â®çª¨.

5.6. Ž«¨¬¯¨  ¤  2003 £.

‚ à¨ ­â I

1. Š ª ®¥¨§ ç¨á¥« sin0;01� ¨«¨ tg 0;01� ¡®«ìè ¥?
2. •¥è¨âì ãà ¢­ ¥­¨¥

p
4 � x � 4log2 x + log3(x � 2) = 9; x | æ¥«®¥ç¨á«®.

3. „®ª ¦¨â ¥, çâ®¤«ï äã­ªæ¨¨

f (x) = sinx � sin2x

á¯à ¢¥¤«¨¢® ­ ¥à ¢¥­áâ¢®f (x) < 0;77.
4. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

log(a� 4)(10� a)(� x2 + 4x � 3) = log(a� 4)(10� a)((x � 0;25a � 1)(x � 0;5a � 2))

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥?
5. ‚ âà¥ã£®«ì­¨ª ¥AB C ®¤­  ¨§ áâ®à®­ ¢ ¤¢  à §  ¡®«ìè ¥¤àã£®©,  ã£®«

C ¢ ¤¢  à §  ¬¥­ìè ¥ ã£«  B . • ©â¨ ã£«ë âà¥ã£®«ì­¨ª .

‚ à¨ ­â I I

1. Š ª ®¥¨§ ç¨á¥« sin0;02� ¨«¨ 2sin0;01� ¬¥­ìè ¥?
2. •¥è¨âì ãà ¢­ ¥­¨¥

p
7 � 2x � 8log4 x + log3

�
2 �

x
2

�
= 2

p
8 � x; x | æ¥«®¥ç¨á«®.

3. „®ª ¦¨â ¥, çâ®¤«ï äã­ªæ¨¨

f (x) = cosx � sin2x

á¯à ¢¥¤«¨¢® ­ ¥à ¢¥­áâ¢®f (x) > � 7
9.
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4. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥

log(a� 4)(9� a)

��
x �

a
4

� 2
� �

x �
a
8

� 3
��

= log(a� 4)(9� a)(� x2 + 6x � 8)

¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥?
5. ‚ âà¥ã£®«ì­¨ª ¥ AB C ã£®« C ¢ ¤¢  à §  ¡®«ìè ¥ ã£«  A,   ®¤­  ¨§

áâ®à®­ ¢ ¤¢  à §  ¬¥­ìè ¥ ¤àã£®©.• ©â¨ ã£«ë âà¥ã£®«ì­¨ª .

5.7. Ž«¨¬¯¨  ¤  2004 £.

‚ à¨ ­â I

1. Œ®¦­ ®«¨ § ¯¨á âì ¢ áâà®ªã 26æ¥«ëå ç¨á¥« â ª, çâ®¡ë áã¬¬  «î¡ ëå
ç¥âëàñå ¯ ®á«¥¤®¢ â¥«ì­ëå ç¨á¥« ¡ ë«  ¯ ®«®¦¨â ¥«ì­ ,   áã¬¬  ¢á¥å
26 ç¨á¥« ¡ ë«  ®âà¨æ â¥«ì­ ?

2. • ©¤¨â ¥ ¢á¥§­  ç¥­¨ï x, ¤«ï ª ¦¤ ®£®¨§ ª®â®àëå ¢ëà ¦ ¥­¨¥
p

3x4 � 2 � x8 � sin
�
� (2x + 16x2)

�

¨¬ ¥¥âá¬ëá« ¨ ­ ¥ ®¡à é ¥â áï ¢ ­ ®«ì.
3. ’® çª  K à á¯ ®«®¦ ¥­  ¬¥¦¤ã ¤¢ã¬ï ¯ à «« ¥«ì­ë¬¨ ¯àï¬ë¬¨ ­  à á-

áâ®ï­¨¨ 2 ¨ 5 ®â­¨å. •â  â®çª  á«ã¦¨â ¢¥àè¨­ ®©ã£« , à ¢­ ®£®38� ,
¢á¥¢®§¬®¦­ëå âà¥ã£®«ì­¨ª ®¢, ¤¢¥ ¤àã£¨¥ ¢¥àè¨­ë ª®â®àëå «¥¦ â
¯ ®®¤­ ®©­  ¤ ­­ëå ¯àï¬ëå. • ©¤¨â ¥ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ ¯« ®é  ¤¨
â ª¨å âà¥ã£®«ì­¨ª ®¢.

4. •®áâà®©â¥ ­  ¯« ®áª®áâ¨ (x; y) ¬­ ®¦ ¥áâ¢®â®ç¥ª, â ª¨å çâ®

maxf x; yg = minfj xj; jyjg;

£¤¥ maxf a;bg | ¬ ª á¨¬ã¬ ¨§ ç¨á¥« a ¨ b, minf a;bg | ¬¨­¨¬ã¬ ¨§
ç¨á¥« a ¨ b.

5. „®ª ¦¨â ¥, çâ®¯à¨ ¢á¥å a ¨ b ¨¬ ¥¥â¬¥áâ®­ ¥à ¢¥­áâ¢®
6a

36a+1 + 1
6

5
6

� b+
1
3

b2;

¨ ®̄à¥¤¥«¨â¥, ¯à¨ ª ª¨å a ¨ b ¤®áâ¨£ ¥âáï à ¢¥­ áâ¢®.

‚ à¨ ­â I I

1. Œ®¦­ ®«¨ § ¯¨á âì ¢ áâà®ªã 28æ¥«ëå ç¨á¥« â ª, çâ®¡ë áã¬¬  «î¡ ëå
¯ïâ¨ ¯ ®á«¥¤®¢ â¥«ì­ëå ç¨á¥« ¡ ë«  ®âà¨æ â¥«ì­ ,   áã¬¬  ¢á¥å 28
ç¨á¥« ¡ ë«  ¯ ®«®¦¨â ¥«ì­ ?
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2. • ©¤¨â ¥ ¢á¥§­  ç¥­¨ï x, ¤«ï ª ¦¤ ®£®¨§ ª®â®àëå ¢ëà ¦ ¥­¨¥
p

3x4 � 2 � x8 � sin
�
� (2x � 13x2)

�

¨¬ ¥¥âá¬ëá« ¨ ­ ¥ ®¡à é ¥â áï ¢ ­ ®«ì.
3. ’® çª  N à á¯ ®«®¦ ¥­  ¬¥¦¤ã ¤¢ã¬ï ¯ à «« ¥«ì­ë¬¨ ¯àï¬ë¬¨ ­  à á-

áâ®ï­¨¨ 4 ¨ 3 ®â­¨å. •â  â®çª  á«ã¦¨â ¢¥àè¨­ ®©ã£« , à ¢­ ®£®54� ,
¢á¥¢®§¬®¦­ëå âà¥ã£®«ì­¨ª ®¢, ¤¢¥ ¤àã£¨¥ ¢¥àè¨­ë ª®â®àëå «¥¦ â
¯ ®®¤­ ®©­  ¤ ­­ëå ¯àï¬ëå. • ©¤¨â ¥ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ ¯« ®é  ¤¨
â ª¨å âà¥ã£®«ì­¨ª ®¢.

4. •®áâà®©â¥ ­  ¯« ®áª®áâ¨ (x; y) ¬­ ®¦ ¥áâ¢®â®ç¥ª, â ª¨å çâ®

minf x; yg = � maxfj xj; jyjg;

£¤¥ minf a;bg | ¬¨­¨¬ã¬ ¨§ ç¨á¥« a ¨ b, maxf a;bg | ¬ ª á¨¬ã¬ ¨§
ç¨á¥« a ¨ b.

5. „®ª ¦¨â ¥, çâ®¯à¨ ¢á¥å a ¨ b ¨¬ ¥¥â¬¥áâ®­ ¥à ¢¥­áâ¢®

5b+1

52b + 25
6 13� 5a +

1
2

a2;

¨ ®̄à¥¤¥«¨â¥, ¯à¨ ª ª¨å a ¨ b ¤®áâ¨£ ¥âáï à ¢¥­ áâ¢®.

5.8. Ž«¨¬¯¨  ¤  2005 £.

‚ à¨ ­â I

1. •¥è¨â ¥ á¨áâ¥¬ã 8
>>>><

>>>>:

1 � x1x2 = 0;
1 � x2x3 = 0;
1 � x3x4 = 0;
1 � x4x5 = 0;
1 � x5x1 = 0:

2. ‚ëç¨á«¨â ¥ log45 25, ¥á«¨ log15 27 = a.
3. •« ®é  ¤ì à ¢­ ®¡¥¤à¥­­ ®£®âà¥ã£®«ì­¨ª  à ¢­  1. „®ª ¦¨â ¥,çâ®¤«¨-

­  ¥£®¡®ª®¢®©áâ®à®­ë ­ ¥ ¬¥­¥¥
p

2.
4. •¥è¨â ¥ á¨áâ¥¬ã

�
sinx + x

jxj = siny + y
jyj ;

xy < 0:
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5. • ©¤¨â ¥ ¢á¥§­  ç¥­¨ï a, â ª¨¥ çâ® ¤«ï «î¡®£ ®b áãé¥áâ¢ã¥âc, çâ®
¯à¨ ¥¤¨­ áâ¢¥­­®¬ d ¢ë¯ ®«­¥­®à ¢¥­ áâ¢®

(a � 2)d3 + bcd2(4 � a2) = (c2 � 2)d:

‚ à¨ ­â I I

1. •¥è¨â ¥ á¨áâ¥¬ã
8
>>>><

>>>>:

x1x2 = 1;
x2x3 = 1;
x3x4 = 1;
x4x1 = 1;
x1 + 1

x2
+ x3 + 1

x4
= 1:

2. ‚ëç¨á«¨â ¥ log6 8, ¥á«¨ log18 81 = a.
3. •« ®é  ¤ì ¯ à «« ¥«®£à ¬¬  à ¢­  1. „®ª ¦¨â ¥, çâ®¤«¨­  ¥£®¡®«ì-

è ¥©¤¨ £ ®­ «¨ ­ ¥ ¬¥­¥¥
p

2.
4. •¥è¨â ¥ á¨áâ¥¬ã

(
jxj
x � cosx = cosy � jyj

y ;
xy > 0:

5. • ©¤¨â ¥ ¢á¥§­  ç¥­¨ï a, â ª¨¥ çâ® ¤«ï «î¡®£ ®b áãé¥áâ¢ã¥âc, çâ®
¯à¨ ¥¤¨­ áâ¢¥­­®¬ d ¢ë¯ ®«­¥­®à ¢¥­ áâ¢®

(a + 3)d3 + (c2 � 1)d = bcd2(9 � a2):

5.9. Ž«¨¬¯¨  ¤  2006 £.

‚ à¨ ­â I

1. •¥è¨âì ãà ¢­ ¥­¨¥
(sin x)cosx = 1:

2. • ©â¨ ¢á¥ §­  ç¥­¨ï x, ¯à¨ ª®â®àëå ­ ¥ áãé¥áâ¢ã¥ây, § ¤ ¢ ¥¬ë©
ä®à¬ã«®©

y = log5� x(x2 � 7):

3. • §« ®¦¨âì ¬­ ®£®ç«¥­ ­  ¬­ ®¦¨â ¥«¨

x3 + (1 +
p

5)x2 � 5:
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4. „¢¥ ®ªàã¦­ ®áâ¨ ª á îâ áï ¢­¥è­¨¬ ®¡à §®¬ ¢ â®çª ¥ A. Ž¡ é  ï ª á -
â¥«ì­  ï ª íâ¨¬ ®ªàã¦­ ®áâï¬ ª á ¥â áï ¨å ¢ â®çª å M ¨ N . „®ª ¦¨â ¥,
çâ®ã£®«M AN ¯àï¬ ®©.

5. • ©â¨ ®áâ â®ª ®â¤¥«¥­¨ï ç¨á«  20066002 ­  11.

‚ à¨ ­â I I

1. •¥è¨âì ãà ¢­ ¥­¨¥
(cosx)sinx = 1:

2. • ©â¨ ¢á¥ §­  ç¥­¨ï x, ¯à¨ ª®â®àëå ­ ¥ áãé¥áâ¢ã¥ây, § ¤ ¢ ¥¬ë©
ä®à¬ã«®©

y = log10� x2(x + 2):

3. • §« ®¦¨âì ¬­ ®£®ç«¥­ ­  ¬­ ®¦¨â ¥«¨

x3 � (
p

7 + 1)x2 + 7:

4. „¢¥ ®ªàã¦­ ®áâ¨ ª á îâ áï ¢­ãâà¥­­¨¬ ®¡à §®¬ ¢ â®çª ¥ S. •®à¤  AB
ª á ¥â áï ¬¥­ìè ¥©®ªàã¦­ ®áâ¨ ¢ â®çª ¥ P. „®ª ¦¨â ¥, çâ®«ãç SP ¤¥-
«¨â ã£®«ASB ¯ ®̄ ®« ¬.

5. • ©â¨ ®áâ â®ª ®â¤¥«¥­¨ï ç¨á«  60022006 ­  13.

5.10. Ž«¨¬¯¨  ¤  2007 £.

‚ à¨ ­â I

1. •¥è¨âì ¢ æ¥«ëå ç¨á« å á¨áâ¥¬ã
8
<

:

x 6 y 6 z;
x + y + z = 3;
jx + y � zj = 1:

2. •¥à¢ë© ç«¥­  à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨ à ¢¥­ §­ ¬ ¥­ â ¥«î £¥®¬¥-
âà¨ç¥áª®©¯à®£à¥áá¨¨,   ¯ ¥à¢ë©ç«¥­ £¥®¬¥âà¨ç¥áª®©¯à®£à¥áá¨¨ à -
¢¥­ à §­ ®áâ¨ à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨. •à®¨§¢¥¤¥­¨¥ ¯ïâ ®£®ç«¥­ 
 à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨ ­  à §­ ®áâì ¢â®à®£® ¨ ç¥â¢ñàâ®£® ç«¥-
­ ®¢ £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ à ¢­ ®­ã «î. • ©â¨ à §­ ®áâì ¬¥¦¤ã
áã¬¬®© è ¥áâ¨ ¯ ¥à¢ëå ç«¥­®¢ £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ ¨ áã¬¬®©
ç¥âëàñå ¯ ¥à¢ëå ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨, ¥á«¨ ¢  à¨ä¬ ¥-
â¨ç¥áª®©¯à®£à¥áá¨¨ ­ ¥â ®âà¨æ â¥«ì­ëå ç«¥­®¢.
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3. •  ¯ ®«¥çã¤¥áà®á«¨§®«®âë¥¬®­ ¥âë. •®çìî Š à ¡ á-• à ¡ á á®à¢ «
ç áâì ¬®­ ¥â, ®¤­ ª ® ¤­ñ¬ ­  ¯ ®«¥ ¢ëà®á«¨ ­ ®¢ë¥ ¬®­ ¥âë, ¨ ç¨á«®
¬®­ ¥â ­  ¯ ®«¥ áâ «® ¢ 2 à §  ¡®«ìè ¥, ç¥¬ ®áâ ¢ «®áì ¯ ®á«¥ ­ ¡ ¥£ 
Š à ¡ á -• à ¡ á . •  á«¥¤ãîéãî ­ ®çì Š à ¡ á-• à ¡ á á­®¢  á®-
à¢ « ç áâì ¬®­ ¥â,   ¤­ñ¬ ç¨á«®¬®­ ¥â ®̄ïâì ã¤¢®̈« ®áì ¯ ®áà ¢­ ¥­¨î
á â¥¬, çâ®®áâ ¢¨« Š à ¡ á-• à ¡ á. •  ¯ïâãî â ª ãî ­ ®çì ®­ á®¡à «
á ¯ ®«ï ¯ ®á«¥¤­¨¥ 20 ¬®­ ¥â. ‘ª ®«ìª®¬®­ ¥â ¡ ë«®­  ¯ ®«¥ ¯ ¥à¢®­  ç «ì-
­ ®,¥á«¨ ª ¦¤ãî ­ ®çì Š à ¡ á-• à ¡ á á®¡̈à « ­  10 ¬®­ ¥â ¬¥­ìè ¥,
ç¥¬ ¢ ¯à¥¤ë¤ãéãî ­ ®çì?

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®2007sinx 6 9009sinx � 7002sinx :
5. ‚ à ¢­ ®¡¥¤à¥­­ ®¬ âà¥ã£®«ì­¨ª ¥ ¤«¨­  ®á­®¢ ­¨ï à ¢­  2 á¬,   ã£®«

¯à¨ ®á­®¢ ­¨¨ à ¢¥­ 80� . • ©â¨ ¬¨­¨¬ «ì­ë© ¯ ¥à¨¬¥âà ¢ë¯ãª« ®£®
ç¥âëàñåã£®«ì­¨ª , ®¤­  ¨§ ¢¥àè¨­ ª®â®à®£® ï¢«ï¥â áï â®çª ®© ¯ ¥à¥-
á¥ç¥­¨ï ¡ ¨áá¥ªâà¨á âà¥ã£®«ì­¨ª ,   âà¨ ¤àã£¨¥ ¢¥àè¨­ë «¥¦ â ­ 
áâ®à®­ å âà¥ã£®«ì­¨ª  (¯ ®®¤­ ®©­  ª ¦¤ ®©áâ®à®­ ¥).

‚ à¨ ­â I I

1. •¥è¨âì ¢ æ¥«ëå ç¨á« å á¨áâ¥¬ã
8
<

:

x 6 y 6 2x;
x + y + z = 2;
jx + y � zj = 2:

2. • §­ ®áâì à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨ à ¢­  ¯ ¥à¢®¬ã ç«¥­ã £¥®¬¥âà¨-
ç¥áª®© ¯à®£à¥áá¨¨,   §­ ¬ ¥­ â ¥«ì £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ à ¢¥­
¯ ¥à¢®¬ã ç«¥­ã  à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨. •à®¨§¢¥¤¥­¨¥ ç¥â¢ñàâ®-
£®ç«¥­   à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¨ ­  à §­ ®áâì âà¥âì¥£®¨ ¯ïâ ®£®
ç«¥­®¢ £¥®¬¥âà¨ç¥áª®©¯à®£à¥áá¨¨ à ¢­ ®­ã «î. • ©â¨ à §­ ®áâì¬¥¦-
¤ã áã¬¬®©¯ïâ¨ ¯ ¥à¢ëå ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨ ¨ áã¬¬®©
¤¥áïâ¨ ¯ ¥à¢ëå ç«¥­®¢ £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨, ¥á«¨ ¢ £¥®¬¥âà¨-
ç¥áª®©¯à®£à¥áá¨¨ ­ ¥â ®âà¨æ â¥«ì­ëå ç«¥­®¢.

3. •  §®«®â®©ï¡« ®­ ¥à®á«¨§®«®âë¥ï¡« ®ª¨. •®çìî Š é ¥©á®à¢ « áï¡« ®-
­¨ ¯ ®«®¢¨­ã ï¡« ®ª, ­ ®¤­ñ¬ ­  ï¡« ®­ ¥¢ëà®á«®¥éñ ­ ¥ª®â®à®¥ª®«¨ç¥-
áâ¢®ï¡« ®ª. ‘« ¥¤ãîé ¥©­ ®çìî Š é ¥©á­®¢  á®à¢ « ¯ ®«®¢¨­ã ï¡« ®ª,
  ¤­ñ¬ ­  ï¡« ®­ ¥ ®̄ïâì ¯ ®ï¢¨«¨áì ­ ®¢ë¥ ï¡« ®ª¨. •®á«¥ ¯ïâ ®© â ª ®©
­ ®ç¨ ­  ï¡« ®­ ¥ ®áâ «®áì 20 ï¡« ®ª,   á«¥¤ãîé¨¬ ¤­ñ¬ ã¦ ¥ ­¨ç¥£ ®­ ¥
¢ëà®á«®.‘ª ®«ìª®ï¡« ®ª ¡ ë«®­  ï¡« ®­ ¥ ¯ ¥à¢®­  ç «ì­ ®,¥á«¨ ª ¦¤ë©
¤¥­ì ­  ï¡« ®­ ¥ ¢ëà áâ « ® ­  10 ï¡« ®ª ¬¥­ìè ¥, ç¥¬ ¢ ¯à¥¤ë¤ãé¨©
¤¥­ì?

4. •¥è¨âì ­ ¥à ¢¥­áâ¢®2007cosx 6 7002cosx � 4995cosx:



5.10. Ž«¨¬¯¨  ¤  2007£. 101

5. ‚ à ¢­ ®¡¥¤à¥­­ ®¬ âà¥ã£®«ì­¨ª ¥ ¤«¨­  ®á­®¢ ­¨ï à ¢­  4 á¬,   ã£®«
¯à¨ ¢¥àè¨­ ¥ à ¢¥­ 20� . • ©â¨ ¬¨­¨¬ «ì­ë© ¯ ¥à¨¬¥âà ¢ë¯ãª« ®£®
ç¥âëàñåã£®«ì­¨ª , âà¨ ¢¥àè¨­ë ª®â®à®£® «¥¦ â ­  áâ®à®­ å âà¥-
ã£®«ì­¨ª  (¯ ®®¤­ ®©­  ª ¦¤ ®©áâ®à®­ ¥),   ç¥â¢ñàâ  ï ¢¥àè¨­  ï¢«ï-
¥âáï â®çª ®©¯ ¥à¥á¥ç¥­¨ï ¡ ¨áá¥ªâà¨á âà¥ã£®«ì­¨ª .



6. ‡  ¤ ­¨ï ®ªàã¦­ ®£® íâ ¯  ¬ ®áª®¢áª ®©
à¥£¨®­ «ì­ ®© ®«¨¬¯¨  ¤ë ¯ ® ¬ â ¥¬ â¨ª ¥ ¤«ï

èª ®«ì­¨ª ®¢ 11 ª« áá 

6.1. Ž«¨¬¯¨  ¤  2008 £.

‚ à¨ ­â I

1. „®ª § âì, çâ®áã¬¬  ¤¢ãå ¯ ®á«¥¤®¢ â¥«ì­ëå ­ âãà «ì­ëå ç¨á¥« ­ ¥-
çñâ­ .

2. ‹¨­¨ï, § ¤ ­­  ï ­  ¯« ®áª®áâ¨ Oxy ãà ¢­ ¥­¨¥¬ ax + by+ c = 0, ¯à®-
å®¤¨â ç¥à¥§I , I I ¨ I I I ª®®à¤¨­ â ­ë¥ ç¥â¢¥àâ¨ ¨ ­ ¥ ¯à®å®¤¨â ç¥à¥§
­  ç « ®ª®®à¤¨­ â. • ©â¨ §­ ª ç¨á«  ab.

3. ‚ ¤¢ãåíâ ¦­ ®¬ ¤®¬¥ ­  ª ¦¤ ®¬ íâ ¦ ¥ à á¯ ®«®-
¦ ¥­®¯ ®8 ª®¬­ â â ª, ª ª ¯ ®ª § ­ ®­  à¨áã­ª ¥.
‚ ª ¦¤ ®©ª®¬­ â ¥ ¤®¬  ¢¨á¨â ¯ ®1 « ¬¯ ®çª ¥. • 
¢â®à®¬ íâ ¦ ¥ « ¬¯ ®ç¥ª £®à¨â ¢ 3 à §  ¡®«ìè ¥,
ç¥¬ ­  ¯ ¥à¢®¬ íâ ¦ ¥. ‘ «¥¢®© áâ®à®­ë §¤ ­¨ï
£®àïé¨å « ¬¯ ®ç¥ª ¢ 3 à §  ¬¥­ìè ¥, ç¥¬ á ¯à ¢®©
áâ®à®­ë. ‘ § ¤­ ¥©áâ®à®­ë §¤ ­¨ï £®àïé¨å « ¬-
¯ ®ç¥ª ¢ 2 à §  ¡®«ìè ¥, ç¥¬ á ¯ ¥à¥¤­ ¥©áâ®à®­ë.
‘ª ®«ìª® £®àïé¨å « ¬¯ ®ç¥ª ¢ ¤®¬¥? •  ç¥àâ¨âì
¯ ®íâ ¦­ë© ¯« ­ ¤®¬  á ®¤­¨¬ ¨§ ¢ à¨ ­â ®¢ £®-
àïé¨å « ¬¯ ®ç¥ª.

Šàã¦ª ¬¨ ®¡®-
§­ ç¥­ë « ¬-
¯®çª¨, ª ª¨¥-â®
« ¬¯®çª¨ ¬®£ãâ
£®à¥âì,   ª ª¨¥-
â® ­¥ £®à¥âì.

4. •¥è¨âì ãà ¢­ ¥­¨¥

f (g(x + 1)) = 3; £¤¥ f (x) =
j2x � 1j

2
; g(x) = j3x + 2j:

5. Žª ®«® ­ ¥ª®â®à®© ®ªàã¦­ ®áâ¨ ­  ç¥àç¥­ë 6 ®ªàã¦­ ®áâ¥©à  ¤¨ãá  R
â ª, çâ®ª ¦¤  ï ¨§ ®ªàã¦­ ®áâ¥©à  ¤¨ãá  R ª á ¥â áï ¢­¥è­¨¬ ®¡à -
§®¬ ¯ ¥à¢®© ®ªàã¦­ ®áâ¨ ¨ ª á ¥â áï ¤¢ãå ®ªàã¦­ ®áâ¥©à  ¤¨ãá  R; ¨
­  ç¥àç¥­ë 4 ®ªàã¦­ ®áâ¨ à  ¤¨ãá  r â ª, çâ®ª ¦¤  ï ¨§ ®ªàã¦­ ®áâ¥©
à  ¤¨ãá  r ª á ¥â áï ¢­ãâà¥­­¨¬ ®¡à §®¬ ¯ ¥à¢®© ®ªàã¦­ ®áâ¨ ¨ ª á -
¥âáï ¤¢ãå ®ªàã¦­ ®áâ¥©à  ¤¨ãá  r . „àã£¨å ®¡é¨å â®ç¥ª ®ªàã¦­ ®áâ¨
­ ¥ ¨¬ ¥îâ. • ©â¨ ®â­ ®è ¥­¨¥ R=r.

6. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  � £à ä ¨ª¨

xy � 1 = 0; x2 + y2 = 8sin2 �
102
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à §¡ ¨¢ îâ ¯« ®áª®áâì à®¢­®­  7 ç áâ¥©?

‚ à¨ ­â I I

1. „®ª § âì, çâ®¯à®¨§¢¥¤¥­¨¥ ¤¢ãå ­ ¥çñâ­ëå ç¨á¥« ­ ¥çñâ­ ®.
2. ‹¨­¨ï, § ¤ ­­  ï ­  ¯« ®áª®áâ¨ Oxy ãà ¢­ ¥­¨¥¬ ax + by+ c = 0, ¯à®-

å®¤¨â ç¥à¥§I , I I I ¨ I V ª®®à¤¨­ â ­ë¥ ç¥â¢¥àâ¨ ¨ ­ ¥ ¯à®å®¤¨â ç¥à¥§
­  ç « ®ª®®à¤¨­ â. • ©â¨ §­ ª ç¨á«  bc.

3. ‚ ¤¢ãåíâ ¦­ ®¬ ¤®¬¥ ­  ª ¦¤ ®¬ íâ ¦ ¥ à á¯ ®«®-
¦ ¥­®¯ ®8 ª®¬­ â â ª, ª ª ¯ ®ª § ­ ®­  à¨áã­ª ¥.
‚ ª ¦¤ ®©ª®¬­ â ¥ ¤®¬  ¢¨á¨â ¯ ®1 « ¬¯ ®çª ¥. • 
¢â®à®¬ íâ ¦ ¥ « ¬¯ ®ç¥ª £®à¨â ¢ 3 à §  ¬¥­ìè ¥,
ç¥¬ ­  ¯ ¥à¢®¬ íâ ¦ ¥. ‘ «¥¢®© áâ®à®­ë §¤ ­¨ï
£®àïé¨å « ¬¯ ®ç¥ª ¢ 2 à §  ¡®«ìè ¥, ç¥¬ á ¯à ¢®©
áâ®à®­ë. ‘ § ¤­ ¥©áâ®à®­ë §¤ ­¨ï £®àïé¨å « ¬-
¯ ®ç¥ª ¢ 3 à §  ¡®«ìè ¥, ç¥¬ á ¯ ¥à¥¤­ ¥©áâ®à®­ë.
‘ª ®«ìª® £®àïé¨å « ¬¯ ®ç¥ª ¢ ¤®¬¥? •  ç¥àâ¨âì
¯ ®íâ ¦­ë© ¯« ­ ¤®¬  á ®¤­¨¬ ¨§ ¢ à¨ ­â ®¢ £®-
àïé¨å « ¬¯ ®ç¥ª.

Šàã¦ª ¬¨ ®¡®-
§­ ç¥­ë « ¬-
¯®çª¨, ª ª¨¥-â®
« ¬¯®çª¨ ¬®£ãâ
£®à¥âì,   ª ª¨¥-
â® ­¥ £®à¥âì.

4. •¥è¨âì ãà ¢­ ¥­¨¥

g(f (x � 2)) = 1; £¤¥ f (x) = j4x + 1j; g(x) =
j2x � 3j

5
:

5. Žª ®«® ­ ¥ª®â®à®© ®ªàã¦­ ®áâ¨ ­  ç¥àç¥­ë 3 ®ªàã¦­ ®áâ¨ à  ¤¨ãá  R
â ª, çâ®ª ¦¤  ï ¨§ ®ªàã¦­ ®áâ¥©à  ¤¨ãá  R ª á ¥â áï ¢­¥è­¨¬ ®¡à -
§®¬ ¯ ¥à¢®© ®ªàã¦­ ®áâ¨ ¨ ª á ¥â áï ¤¢ãå ®ªàã¦­ ®áâ¥©à  ¤¨ãá  R; ¨
­  ç¥àç¥­ë 6 ®ªàã¦­ ®áâ¥©à  ¤¨ãá  r â ª, çâ®ª ¦¤  ï ¨§ ®ªàã¦­ ®áâ¥©
à  ¤¨ãá  r ª á ¥â áï ¢­ãâà¥­­¨¬ ®¡à §®¬ ¯ ¥à¢®© ®ªàã¦­ ®áâ¨ ¨ ª á -
¥âáï ¤¢ãå ®ªàã¦­ ®áâ¥©à  ¤¨ãá  r . „àã£¨å ®¡é¨å â®ç¥ª ®ªàã¦­ ®áâ¨
­ ¥ ¨¬ ¥îâ. • ©â¨ ®â­ ®è ¥­¨¥ r=R.

6. •à¨ ª ª¨å §­  ç¥­¨ïå ¯ à ¬ ¥âà  � £à ä ¨ª¨

xy + 1 = 0; x2 + y2 =
8
3

cos2 �

à §¡ ¨¢ îâ ¯« ®áª®áâì à®¢­®­  4 ç áâ¨?



7. •¥è ¥­¨ï, ãª § ­¨ï ¨ ®â¢¥âë

7.1. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 1997 £.

‚ à¨ ­â 1.1
Žâ¢¥âë:

‡  ¤  ç  1. (� 1;0).

‡  ¤  ç  2. 5 á¬.

‡  ¤  ç  3. �
4 + � n; � �

3 + � k, n; k 2 Z.

‡  ¤  ç  4. 1; 1+
p

5�
p

2+2
p

5
2 .

‡  ¤  ç  5. 3; 4; 5;. . .

‚ à¨ ­â 1.2
Žâ¢¥âë:

‡  ¤  ç  1. (0; 1).

‡  ¤  ç  2. •®«ìè ¥¥®á­®¢ ­¨¥ à ¢­ ®13 á¬, áà¥¤­ïï «¨­¨ï à ¢­  9 á¬.

‡  ¤  ç  3. � 2�
3 + 2� n, n 2 Z.

‡  ¤  ç  4. 1; 5
2. “ª § ­¨¥. ‘® ªà â¨¢ ®¡¥ ¤à®¡̈ ­  x, á¤¥« ©â¥ § ¬¥­ã

y = 2x + 5
x .

‡  ¤  ç  5. 3; 4; 5;. . .

‚ à¨ ­â 1.3
Žâ¢¥âë:

‡  ¤  ç  1. (0; 3).

‡  ¤  ç  2. 2r cos�
2 .

‡  ¤  ç  3.

‡  ¤  ç  4. � 2�
p

3; 3�
p

5
2 . “ª § ­¨¥. •â ®¢®§¢à â­ ®¥ãà ¢­ ¥­¨¥ ç¥â¢ñà-

â®©áâ¥¯¥­¨ à¥è ¥â áï ¤¥«¥­¨¥¬ ­  x2 6= 0 ¨ § ¬¥­®©y = x + 1
x .

‡  ¤  ç  5. � 3; � 4; � 5;. . .
104
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‚ à¨ ­â 2.1
Žâ¢¥âë:

‡  ¤  ç  1. 1; 1
6.

‡  ¤  ç  2.
�

� 1+
p

5
2 ; 3�

p
5

2

�
.

‡  ¤  ç  3. � arccos
�

�
q

� 1+
p

5
2

�
+ 2� n, n 2 Z, ¢®§¬®¦­ë «î¡ ë¥ á®ç¥â -

­¨ï ¢¥àå­¨å ¨ ­¨¦­¨å §­ ª ®¢.

‡  ¤  ç  4.

‡  ¤  ç  5. 4.

‚ à¨ ­â 2.2
Žâ¢¥âë:

‡  ¤  ç  1. 2; 7
4.

‡  ¤  ç  2. (6; 8); (8; 6).

‡  ¤  ç  3. �
4 + � n

2 , n 2 Z.

‡  ¤  ç  4.

‡  ¤  ç  5. 1.

‚ à¨ ­â 2.3
Žâ¢¥âë:

‡  ¤  ç  1. 1, � 17
15.

‡  ¤  ç  2. (� 2;2).

‡  ¤  ç  3. � �
6 + � n, n 2 Z.

‡  ¤  ç  4.

‡  ¤  ç  5. 5.

‚ à¨ ­â 3.1
Žâ¢¥âë:

‡  ¤  ç  1. 11
2 .

‡  ¤  ç  2. (� 1;0) [ (1; + 1 ).

‡  ¤  ç  3. 60� .

‡  ¤  ç  4. “ª § ­¨¥. •®«®¦¨¢ f (x) = 1
2 sin2x �

p
3cos2 x � x + �

3, ¤®ª -
§ âì, çâ®f 0(x) < 0 ¯à¨ �

3 < x < �
2 .

‡  ¤  ç  5. x = 2, y = � 2 � 2�
3 + 2� n, n 2 Z.
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‚ à¨ ­â 3.2
Žâ¢¥âë:

‡  ¤  ç  1. 5
2.

‡  ¤  ç  2. [� 7;3].

‡  ¤  ç  3. 45� .

‡  ¤  ç  4. “ª § ­¨¥. •®«®¦¨¢ f (x) = 6x � � + 3sin2x � 6
p

3cos2 x,
¤®ª § âì, çâ®f 0(x) > 0 ¯à¨ �

6 < x < �
2.

‡  ¤  ç  5. x = 1, y = �
4 � 2 + � n

2 , n 2 Z.

‚ à¨ ­â 3.3
Žâ¢¥âë:

‡  ¤  ç  1. � 3.

‡  ¤  ç  2. (�
p

2; � 1) [ (� 1;0) [ (0; 1) [ (1;
p

2) [ f 3g.

‡  ¤  ç  3. 150� .

‡  ¤  ç  4. “ª § ­¨¥. •®«®¦¨¢ f (x) = cos(2x) � 2sin2
�
x + �

4

�
+ 2x, ¤®-

ª § âì, çâ®f 0(x) = 2sin(2x) � 2cos(2x) + 2 < 0 ¯à¨ 0 < x < �
4.

‡  ¤  ç  5. x = � 1, y = 1
3 + �

6 + � n
3 , n 2 Z.

‚ à¨ ­â 4.1
Žâ¢¥âë:

‡  ¤  ç  1. ’® çª  (1; � 12); ãà ¢­ ¥­¨¥ ª á â ¥«ì­ ®©y = x � 13.

‡  ¤  ç  2. log0;3 3.

‡  ¤  ç  3. 1.

‡  ¤  ç  4. 2.

‡  ¤  ç  5. (0; 0); (1; 0).

‚ à¨ ­â 4.2
Žâ¢¥âë:

‡  ¤  ç  1. ’® çª  (� 2; � 12); ãà ¢­ ¥­¨¥ ª á â ¥«ì­ ®©y = � x � 14.

‡  ¤  ç  2. 3.

‡  ¤  ç  3. 5
4.

‡  ¤  ç  4. 3.

‡  ¤  ç  5. (1; 0); (0; b, £¤¥ b â ª ®¥,çâ®b= cosb.
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‚ à¨ ­â 4.3
Žâ¢¥âë:

‡  ¤  ç  1. ’® çª¨ (1; 0) ¨
�
� 1

3; � 44
27

�
; ãà ¢­ ¥­¨ï ª á â ¥«ì­ëå y = 3x � 3

¨ y = 3x � 17
27.

‡  ¤  ç  2. � log2
9
4.

‡  ¤  ç  3. 2.

‡  ¤  ç  4. 2.

‡  ¤  ç  5. (1; 0). “ª § ­¨¥. • áá¬ ®âà¨â¥ ¡ ¥áª®­ ¥ç­®ã¡ë¢ îé¨© x.

‚ à¨ ­â 5.1
Žâ¢¥âë:

‡  ¤  ç  1. (�1 ; 2) [ (3; + 1 ).

‡  ¤  ç  2. 1
4; 2.

‡  ¤  ç  3. q = 2
9p2.

‡  ¤  ç  4. ’à¥ ã£®«ì­¨ª AB C à ¢­ ®¡¥¤à¥­­ë© á ®á­®¢ ­¨¥¬ AB .

‡  ¤  ç  5. (�1 ; � 1) [ (1; + 1 ).

‚ à¨ ­â 5.2
Žâ¢¥âë:

‡  ¤  ç  1. (1; 3).

‡  ¤  ç  2. � 1
9; � 1.

‡  ¤  ç  3. � 1.

‡  ¤  ç  4. 32.

‡  ¤  ç  5.
�

� 2p
5
; 0

�
[

�
0; 2p

5

�
.

‚ à¨ ­â 5.3
Žâ¢¥âë:

‡  ¤  ç  1. (�1 ; � 3) [ (2; + 1 ).

‡  ¤  ç  2. 1
2; 64.

‡  ¤  ç  3. � 3; 9.

‡  ¤  ç  4. ’à¥ ã£®«ì­¨ª AB C à ¢­ ®¡¥¤à¥­­ë© á ®á­®¢ ­¨¥¬ AB .

‡  ¤  ç  5.
�

�1 ; � 3p
14

�
[

�
3p
14

; + 1
�

.
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7.2. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 1998 £.

‚ à¨ ­â 6.1
Žâ¢¥âë:
‡  ¤  ç  1. (1; 2); (� 1; � 2); (1; � 2); (� 1;2).
‡  ¤  ç  2. [1;3) [ (3; + 1 ).
‡  ¤  ç  3. 46 á¬.

‡  ¤  ç  4. cos �
12 =

q
2+

p
3

4 .

‡  ¤  ç  5. • ¨¬ ¥­ìè ¥¥ §­  ç¥­¨¥ à ¢­ ® � 4
p

2
3 ; ¤®áâ¨£ ¥âáï ¯à¨ x =

= � 3
2

q
2
3; y = � 1

4

q
2
3; z = 3

4

q
2
3.

‚ à¨ ­â 6.2
Žâ¢¥âë:
‡  ¤  ç  1. (4; 2); (4; � 2); (� 4;2); (� 4; � 2).
‡  ¤  ç  2. (log3(16;2); 4).
‡  ¤  ç  3.

p
S tg � .

‡  ¤  ç  4.
p

2. “ª § ­¨¥. ‘ ¤¥« âì ¯à®¢¥àªã ¨ ®â¡à®á¨âì ¯ ®áâ®à®­­¨¥
ª®à­¨ 0 ¨ �

p
2.

‡  ¤  ç  5. • ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ à ¢­ ®� 2
p

3; ¤®áâ¨£ ¥âáï ¯à¨ a = �
p

3
2 ;

b=
p

3
2 ; c = �

p
3

2 .

‚ à¨ ­â 6.3
Žâ¢¥âë:
‡  ¤  ç  1. (2; 1); (2; � 1).
‡  ¤  ç  2. (� 1;3].

‡  ¤  ç  3. 6a2

(
p

3+2) 2 .

‡  ¤  ç  4. � 2; � 3.

‡  ¤  ç  5. • ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ à ¢­ ®� 8p
3
; ¤®áâ¨£ ¥âáï ¯à¨ p = �

p
3

6 ;

q = �
p

3
2 ; r =

p
3.

‚ à¨ ­â 7.1
Žâ¢¥âë:
‡  ¤  ç  1. 7;5.
‡  ¤  ç  2.

�
2
3; 2

�
.
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‡  ¤  ç  3. C =

8
><

>:

� 2x2+2 x� 3
x ¯à¨ x 2 (�1 ; 0);

2x+3
x ¯à¨ x 2 (0; 2);

2x2� 2x+3
x ¯à¨ x 2 [2;+ 1 ):

‡  ¤  ç  4. R=6.

‡  ¤  ç  5.
h
� 1; 1+

p
13

6

�
.

‚ à¨ ­â 7.2
Žâ¢¥âë:

‡  ¤  ç  1. 2;5.

‡  ¤  ç  2.
�
0; 3

2

�
.

‡  ¤  ç  3. D =
�

(x � 6)(x + 2) ¯à¨ x 2 (�1 ; 2);
(x + 2)2 ¯à¨ x 2 (2; + 1 ):

‡  ¤  ç  4. a=5.

‡  ¤  ç  5.
� p

13� 1
6 ; 1

i
.

‚ à¨ ­â 7.3
Žâ¢¥âë:

‡  ¤  ç  1. 5
4.

‡  ¤  ç  2.
�

7
5; 3

�
.

‡  ¤  ç  3. E =

8
<

:

� x � 1 ¯à¨ x 2 (�1 ; � 1);
x + 1 ¯à¨ x 2 [� 1;1];
(x + 1)(2x � 1) ¯à¨ x 2 (1; + 1 ):

‡  ¤  ç  4. 25�
9 .

‡  ¤  ç  5.
�

� 3+
p

17
2 ; 2

3

i
.

‚ à¨ ­â 8.1
Žâ¢¥âë:

‡  ¤  ç  1. [5;11].

‡  ¤  ç  2. 5 á¬ ¨ 15 á¬.

‡  ¤  ç  3. 2
p

5 + 4.

‡  ¤  ç  4. x = � n; y = � k
2 ; z = �

6 + 2� `
3 , n; k; ` 2 Z.

‡  ¤  ç  5.
�
� 1

4; 0
�
.
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‚ à¨ ­â 8.2
Žâ¢¥âë:

‡  ¤  ç  1. (�1 ; � 23).

‡  ¤  ç  2. 3
p

3 á¬2.

‡  ¤  ç  3. 3
p

5� 5
2 .

‡  ¤  ç  4. x = �
4 + 2� n; y = � k; z = �

8 + � `
2 , n; k; ` 2 Z.

‡  ¤  ç  5.
�
� 1

8; 0
�
.

‚ à¨ ­â 8.3
Žâ¢¥âë:

‡  ¤  ç  1. [1;5;2].

‡  ¤  ç  2. 600.

‡  ¤  ç  3. 2
p

5 � 2.

‡  ¤  ç  4. x = 4�
3 + 2� n; y = 7�

6 + 2� k; z = 2� `
5 , n; k; ` 2 Z.

‡  ¤  ç  5.
�
� 5

4; � 1
�
.

‚ à¨ ­â 9.1
Žâ¢¥âë:

‡  ¤  ç  1. 100� ¨ 50� .

‡  ¤  ç  2. �
2 + � n, n 2 Z.

‡  ¤  ç  3. “ª § ­¨¥. ‚®§¢¥¤¨â ¥ ­ ¥à ¢¥­áâ¢®¢ ªã¡.

‡  ¤  ç  4.
�
� 8

3; � �
2

�
[

�
� �

2; � 1
�

[
�
� 1; �

2

�
[

�
�
2; 2

�
[ (2; 3].

‡  ¤  ç  5. 1
3.

‚ à¨ ­â 9.2
Žâ¢¥âë:

‡  ¤  ç  1. 85� .

‡  ¤  ç  2. �
3 + � n; � �

4 + � k, n; k 2 Z.

‡  ¤  ç  3. “ª § ­¨¥. ‚®§¢¥¤¨â ¥ ­ ¥à ¢¥­áâ¢®¢ ªã¡.

‡  ¤  ç  4. [� 2; � 1) [ (� 1;0) [ (0; 3) [ (3; � ) [
�
� ; 16

5

�
.

‡  ¤  ç  5. � 1
2.
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‚ à¨ ­â 9.3
Žâ¢¥âë:

‡  ¤  ç  1. 72� .

‡  ¤  ç  2. � n, n 2 Z.

‡  ¤  ç  3. “ª § ­¨¥. ‚®§¢¥¤¨â ¥ ­ ¥à ¢¥­áâ¢®¢ ªã¡.

‡  ¤  ç  4.
�
� 5; � 3�

2

�
[

�
� 3�

2 ; � �
2

�
[

�
� �

2 ; �
2

�
[

�
�
2; 2

�
.

‡  ¤  ç  5. � 1
2.

‚ à¨ ­â 10.1
Žâ¢¥âë:

‡  ¤  ç  1. �
12 + (� 1)n � �

12 + � n
2 , n 2 Z.

‡  ¤  ç  2. “ª § ­¨¥. „®ª ¦¨â ¥, çâ®f 0(x) > 0 ¯à¨ x 2 (�1 ; + 1 ).

‡  ¤  ç  3. (3; 2).

‡  ¤  ç  4. •« ®é  ¤¨ à ¢­ë 1
2

�
S � P � Q +

p
(S � P � Q)2 � 4PQ

�
¨

1
2

�
S � P � Q �

p
(S � P � Q)2 � 4PQ

�
.

‡  ¤  ç  5. [� 15;� 5] [ f 1g.

‚ à¨ ­â 10.2
Žâ¢¥âë:

‡  ¤  ç  1. � �
12 � 5�

18 + 2� n
3 , n 2 Z.

‡  ¤  ç  2. “ª § ­¨¥. „®ª ¦¨â ¥, çâ®f 0(x) < 0 ¯à¨ x 2 (�1 ; + 1 ).

‡  ¤  ç  3. (6; 6).

‡  ¤  ç  4. “£«ë à ¢­ë arcsin
�

1 +
p

2
4

�
� �

4 ¨ 3�
4 � arcsin

�
1 +

p
2

4

�
.

‡  ¤  ç  5.
�

� 1
5

	
[ (1; 3].

‚ à¨ ­â 10.3
Žâ¢¥âë:

‡  ¤  ç  1. (1 + (� 1)n) � �
12 + � n

3 , n 2 Z.

‡  ¤  ç  2. “ª § ­¨¥. „®ª ¦¨â ¥, çâ®f 0(x) > 0 ¯à¨ x 2 (�1 ; + 1 ).

‡  ¤  ç  3. (4; 2); (� 4;2).

‡  ¤  ç  4.
q

a2 +
�

b� a sin �
cos�

� 2
.

‡  ¤  ç  5. [� 15;� 5] [ f 1g.
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7.3. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 1999 £.

‚ à¨ ­â 11.1

‡  ¤  ç  1. •¥è ¥¬ ­ ¥à ¢¥­áâ¢®¬¥â®¤®¬ ¨­â ¥à¢ «®¢

x � 1
x2 � 5x + 6

6 0 ,
x � 1

(x � 2)(x � 3)
6 0:

Žâ¬ ¥â¨¬ ­ã «ì ç¨á«¨â ¥«ï x = 1 ¨ ­ã «¨ §­ ¬ ¥­ â ¥«ï x = 2, x = 3 ­  ª®®à-
¤¨­ â ­ ®© ¯àï¬ ®©. ’ ª ª ª x = 2 ¨ x = 3 ­ ¥ ¢å®¤ïâ ¢ Ž„‡, â® íâ¨ â®çª¨

"
¢ëª «ë¢ ¥¬ \ . •®«ãç¨¬ 4 ¯à®¬¥¦ãâª . ‚ ª ¦¤ ®¬ ¨§ ­¨å ®̄à¥¤¥«¨¬ §­ ª

¤à®¡̈ x� 1
(x� 2)(x� 3) . ‚ á®®â¢¥âáâ¢¨¨ á®§­ ª ®¬ ­ ¥à ¢¥­áâ¢  (6 ) ¢ë¯¨áë¢ ¥¬ ®â-

¢¥â:x 2 (�1 ; 1] [ (2; 3).

Žâ¢¥â: (�1 ; 1] [ (2; 3).

‡  ¤  ç  2. Ž„‡ ãà ¢­ ¥­¨ï § ¤ ñâáï ãá«®¢¨ï¬¨ x > 0; x 6= 1. •® á¢®©áâ¢ã
«®£ à¨ä¬ ®¢

logx 3 =
1

log3 x
:

ˆáå ®¤­ ®¥ãà ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤

3 +
2

log3 x
= 2log3 x:

Ž¡®§­  ç¨¢ t = log3 x; ¯ ®«ãç¨¬ ãà ¢­ ¥­¨¥ 3 + 2
t = 2t, ª®â®à®¥á¢®¤¨â áï ª

ª¢  ¤à â ­ ®¬ã ãà ¢­ ¥­¨î

2t2 � 3t � 2 = 0; t 6= 0;

¨¬ ¥îé ¥¬ã ¤¨áªà¨¬¨­ ­â D = 9 + 16 = 25 = 52 ¨ ª®à­¨

t1 =
3 + 5

4
= 2; t2 =

3 � 5
4

= �
1
2

:

‚®§¢à é  ïáì ª x, ¯ ®«ãç¨¬ á®¢®ªã¯­ ®áâì
�

log3 x = 2;
log3 x = � 1

2
,

�
x = 9;
x = 1p

3
:
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Ž¡  ª®à­ï ¯à¨­  ¤«¥¦ â Ž„‡.
Žâ¢¥â: 9; 1p

3
.

‡  ¤  ç  3. • áá¬ ®âà¨¬ 4 AB C,
\ C = 90� . •ãáâì R | à  ¤¨ãá ®̄¨-
á ­­ ®©®ªàã¦­ ®áâ¨,r | à  ¤¨ãá ¢¯¨-
á ­­ ®©®ªàã¦­ ®áâ¨,\ A = � . ’ ª ª ª
4 AB C | ¯àï¬ ®ã£®«ì­ë©, â®AB =
= 2R, â®£¤ 

AC = 2R cos� ; BC = 2R sin� :

ˆ§¢¥áâ­ ®,çâ®¤«ï ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª 

r =
AC + BC � AB

2
; á«¥¤®¢ â¥«ì­ ®,r = R(cos� + sin� � 1):

Žâ­ ®è ¥­¨¥
r
R

= cos� + sin� � 1 = f (� )

¥áâì äã­ªæ¨ï ®â� , £¤¥ � 2
�
0; �

2

�
, â ª ª ª � | ®áâàë©ã£®«âà¥ã£®«ì­¨ª .

‚ëç¨á«¨¬ ¯à®¨§¢®¤­ãî

f 0(� ) = (cos� + sin� � 1)0= � sin� + cos� :

Šà¨â¨ç¥áª¨¥ â®çª¨ ­ å ®¤¨¬ ¨§ ãá«®¢¨ï f 0(� ) = 0.

� sin� + cos� = 0 , sin� = cos� ,
�

tg � = 1;
cos� 6= 0 , � =

�
4

+ � n; n 2 Z:

’ ª ª ª � 2
�
0; �

2

�
, â®¯ ®«ãç ¥¬ ®¤­ ®§­  ç¥­¨¥ � = �

4.
Žâ¬ ¥â¨¬ â®çª ã � = �

4 ­  ª®®à¤¨­ â ­ ®©¯àï¬ ®© ¨ ®̄à¥¤¥«¨¬ §­ ª äã­ª-
æ¨¨ f 0(� ) ­  ª ¦¤ ®¬ ¨§ ¤¢ãå ¯ ®«ãç¥­­ëå ¨­â ¥à¢ «®¢. ”ã­ªæ¨ï f (� ) ¢®§à -
áâ ¥â ­ 

�
0; �

4

�
, ã¡ë¢ ¥â ­ 

�
�
4; �

2

�
, ¢ â®çª ¥ x = �

4 ¨¬ ¥¥â¬ ª á¨¬ã¬. ‘« ¥¤®¢ -
â¥«ì­ ®,f ­ ¨¡®«ìè ¥¥ = f

�
�
4

�
.

ˆáª ®¬ë© ã£®«� = �
4, â®£¤  \ B = �

2 � � = �
4.

Žâ¢¥â: �
4 ¨ �

4 .

‡  ¤  ç  4. Ž„‡ ­ ¥à ¢¥­áâ¢  § ¤ ñâáï á¨áâ¥¬®©
�

x + 1 > 0;
3x > 0 ,

�
x > � 1;
x > 0 , x > 0:
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•¥à¥­ ¥áñ¬
p

3x ¢ «¥¢ãî ç áâì, a 1 ¢ ¯à ¢ãî ç áâì ­ ¥à ¢¥­áâ¢ :
p

x + 1 �
p

3x > 2x � 1:

‡ ¬ ¥â¨¬, çâ®

2x � 1 = 3x � (x + 1) =
� p

3x
� 2

�
� p

x + 1
� 2

:

ˆáå ®¤­ ®¥­ ¥à ¢¥­áâ¢®̄ à¨¬ ¥â ¢¨¤
p

x + 1 �
p

3x >
� p

3x
� 2

�
� p

x + 1
� 2

:

Ž¡®§­  ç¨¢ u =
p

x + 1, v =
p

3x, ¯ ®«ãç¨¬

u � v > v2 � u2 , (u � v) + (u2 � v2) > 0 , (u � v)(1 + u + v) > 0:

’ ª ª ª u > 0; v > 0, â®1+ u + v > 0. ‘« ¥¤®¢ â¥«ì­ ®,¤®«¦­ ®¢ë¯ ®«­ïâìáï
u � v > 0, â®¥áâì u > v. ‚®§¢à â¨¢è¨áì ª ¨áå®¤­ ®©¯ ¥à¥¬¥­­ ®©, ¨¬ ¥¥¬

p
x + 1 >

p
3x:

Š¢  ¤à â ­ë© ª®à¥­ì ¢á¥£¤  ­ ¥®âà¨æ â¥«¥­, ¯ ®íâ®¬ã ¬®¦ ¥¬ ¢®§¢¥áâ®̈¡¥ ç -
áâ¨ ­ ¥à ¢¥­áâ¢  ¢ ª¢  ¤à â, ¯ ®«ãç ¥¬ x + 1 > 3x, ®âªã¤  x 6 1

2.
‘ ãçñâ®¬ Ž„‡ ®ª®­ç â ¥«ì­ ®¨¬ ¥¥¬

�
x > 0;
x 6 1

2
, x 2

�
0;

1
2

�
:

Žâ¢¥â:
�
0; 1

2

�
.

‡  ¤  ç  5. ’ ª ª ª sin2 � x > 0, sin2 � y > 0 ¤«ï «î¡ ëå x; y 2 R, â®
ãà ¢­ ¥­¨¥

sin2 � x + sin2 � y = 0
à ¢­ ®á¨«ì­ ®á¨áâ¥¬¥

�
sin� x = 0;
sin� y = 0 ,

�
� x = � m; m 2 Z;
� y = � n; n 2 Z , x; y 2 Z:

’ ª¨¬ ®¡à §®¬, § ¤  ç  á¢¥« áì ª ­ å ®¦¤ ¥­¨î æ¥«ëå x ¨ y, ã¤®¢«¥â¢®àïî-
é¨å ãà ¢­ ¥­¨î

2x2 � y2 � xy + 2x + y = 10:
• §« ®¦¨¬ «¥¢ãî ç áâì ­  ¬­ ®¦¨â ¥«¨.

2x2 � y2 � xy + 2x + y = (2x2 � 2xy + 2x) + (xy � y2 + y) =

= 2x(x � y + 1) + y(x � y + 1) = (2x + y)(x � y + 1):

’ ª ª ª x; y 2 Z, â® (2x + y) 2 Z ¨ (x � y + 1) 2 Z. ‡­  ç¨â, (2x + y) ¨
(x � y + 1) ï¢«ïîâ áï æ¥«ë¬¨ ¤¥«¨â¥«ï¬¨ ç¨á«  10.
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‚®§¬®¦­ë á«¥¤ãîé¨¥ 8 á«ãç ¥¢.

1:
�

2x + y = 2;
x � y + 1 = 5 ,

�
x = 2;
y = � 2:

2:
�

2x + y = 5;
x � y + 1 = 2 ,

�
x = 2;
y = 1:

3:
�

2x + y = � 2;
x � y + 1 = � 5 ) x = � 8

3 ) æ¥«ëå à¥è¥­¨© ­ ¥â.

4:
�

2x + y = � 5;
x � y + 1 = � 2 ) x = � 8

3 ) æ¥«ëå à¥è¥­¨© ­ ¥â.

5:
�

2x + y = 10;
x � y + 1 = 1 ) x = 10

3 ) æ¥«ëå à¥è¥­¨© ­ ¥â.

6:
�

2x + y = 1;
x � y + 1 = 10 ) x = 10

3 ) æ¥«ëå à¥è¥­¨© ­ ¥â.

7:
�

2x + y = � 10;
x � y + 1 = � 1 ,

�
x = � 4;
y = � 2:

8:
�

2x + y = � 1;
x � y + 1 = � 10 ,

�
x = � 4;
y = 7:

Žâ¢¥â: (2; � 2); (2; 1); (� 4; � 2); (� 4;7).

‚ à¨ ­â 11.2
Žâ¢¥âë:

‡  ¤  ç  1. (�1 ; 2] [ (3; 4).

‡  ¤  ç  2. 1
3p 4

; 8.

‡  ¤  ç  3. b= kap
k2+1 � 2k cos�

, c = ap
k2+1 � 2k cos�

, \ B = arcsin
�

k sin �p
k2+1 � 2k cos�

�
:

‡  ¤  ç  4.
�
� 1

7; 1
2

�
.

‡  ¤  ç  5. (3; 1); (� 5;13); (� 5;3); (3; � 9); (19;� 17); (� 21;43); (� 21;21);
(19;� 39).

‚ à¨ ­â 11.3
Žâ¢¥âë:

‡  ¤  ç  1. (�1 ; � 1] [ (0; 2).

‡  ¤  ç  2. 9; 1
243.
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‡  ¤  ç  3. BC = S
2 � r ctg �

2 , \ C = arcsin

 
S+ r 2 ctg �

2 + r
q

( S
r + r ctg �

2 )2
� 8S

sin �

S� r 2 ctg �
2

!

,

\ B = 180� � � � arcsin

 
S+ r 2 ctg �

2 + r
q

( S
r + r ctg �

2 )2
� 8S

sin �

S� r 2 ctg �
2

!

.

‡  ¤  ç  4.
�
� 4

3; � 4
11

�
.

‡  ¤  ç  5. (2; 2); (� 4;2).

‚ à¨ ­â 12.1

‡  ¤  ç  1. •® ãá«®¢¨î ¨¬ ¥¥¬ ®â­ ®-

è ¥­¨¥ ã£«®¢ëå ¢¥«¨ç¨­
^

AD B :
^

ACB =
= 5 : 7. •ãáâì x | ®¤­  ç áâì. ’®£¤ 

^
AD B = 5x,

^
ACB = 7x. ‚áï ®ªàã¦-

­ ®áâì á®áâ ¢«ï¥â 360� , á«¥¤®¢ â¥«ì­ ®,
5x + 7x = 360� , ®âªã¤  x = 30� . Œ¥­ì-

è  ï ¤ã£ 
^

AD B = 5� 30� = 150� , ¯ ®íâ®¬ã

á®®â¢¥âáâ¢ãîé¨© ¥©ã£®«\ ACB = 1
2

^
AD B = 75� .

Žâ¢¥â: 75� .

‡  ¤  ç  2. •® ä®à¬ã«¥ ¯à¨¢¥ ¤¥­¨ï sin
�

7�
2 � 9x

�
= � cos9x, ¯ ®íâ®¬ã

¨áå®¤­ ®¥ãà ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤
p

3sin2x + cos5x � cos9x = 0:

„«ï ¯à¥®¡à §®¢ ­¨ï à §­ ®áâ¨ cos5x � cos9x ¢ ¯à®¨§¢¥¤¥­¨¥ ¢®á®̄«ì§ã¥¬áï
ä®à¬ã«®©

cos� � cos� = � 2sin
�

� + �
2

�
sin

�
� � �

2

�
:

ˆ¬ ¥¥¬

p
3sin2x + cos5x � cos9x = 0 ,

,
p

3sin2x � 2sin
�

5x + 9x
2

�
sin

�
5x � 9x

2

�
= 0 ,

,
p

3sin2x + 2sin7x sin2x = 0 , sin2x
� p

3 + 2sin7x
�

= 0:
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•®á«¥¤­ ¥¥ãà ¢­ ¥­¨¥ à ¢­ ®á¨«ì­ ®á®¢®ªã¯­ ®áâ¨
�

sin2x = 0;p
3 + 2sin7x = 0

,
�

2x = � k; k 2 Z;
sin7x = �

p
3

2

,

,
�

x = � k
2 ; k 2 Z;

7x = (� 1)n+1 �
3 + � n; n 2 Z

,
�

x = � k
2 ; k 2 Z;

x = (� 1)n+1 �
21 + � n

7 ; n 2 Z:

Žâ¢¥â: x = � k
2 ; k 2 Z; x = (� 1)n+1 �

21 + � n
7 ; n 2 Z.

‡  ¤  ç  3. •ãáâì x1 ¨ x2 | ª®à­¨ ãà ¢­ ¥­¨ï

(a + 2)x2 � ax � a = 0; £¤¥ a 6= � 2:

‘®£« á­ ®â¥®à¥¬¥ ‚¨¥â  ¨¬ ¥¥¬
�

x1 + x2 = a
a+2 ;

x1 � x2 = � a
a+2 :

ˆ§ á¨¬¬ ¥âà¨¨ ª®à­ ¥©x1 ¨ x2 ®â­ ®á¨â¥«ì­ ®x = 1 á«¥¤ã¥â,çâ®ç¨á«®1 ï¢«ï-
¥âáï á¥à¥¤¨­ ®©®âà¥§ª  [x1; x2], á«¥¤®¢ â¥«ì­ ®, x1+ x2

2 = 1. •®«ãç ¥¬ á¨áâ¥¬ã
ãà ¢­ ¥­¨© á âà¥¬ï ­ ¥¨§¢¥áâ­ë¬¨ x1, x2 ¨ a.

8
<

:

x1 + x2 = a
a+2 ;

x1x2 = � a
a+2 ;

x1+ x2
2 = 1:

•¥è  ï á®¢¬¥áâ­ ®¯ ¥à¢®¥̈ âà¥âì¥ ãà ¢­ ¥­¨ï, ­ ©¤ñ¬ a.
�

x1 + x2 = a
a+2 ;

x1+ x2
2 = 1

)
a

a + 2
= 2 ) a = 2a + 4 ) a = � 4:

•®¤áâ ¢¨¬ a = � 4 ¢®¢â®à®¥ãà ¢­ ¥­¨¥ ¨ à¥è¨¬ á¨áâ¥¬ã.
�

x1 + x2 = 2;
x1x2 = � 2 ,

�
x1 = 2 � x2;
(2 � x2)x2 = � 2 ,

�
x1 = 2 � x2;
� x2

2 + 2x2 + 2 = 0:

‚â ®à®¥ãà ¢­ ¥­¨¥ ¨¬ ¥¥âª®à­¨

x(1)
2 =

� 2 +
p

12
� 2

= 1 �
p

3 ¨ x(2)
2 =

� 2 �
p

12
� 2

= 1 +
p

3:

‘®®â¢¥âáâ¢¥­­®

x(1)
1 = 2 � x(1)

2 = 1 +
p

3; x(2)
1 = 2 � x(2)

2 = 1 �
p

3:

Žâ¢¥â: a = � 4, ª®à­¨ 1 �
p

3 ¨ 1 +
p

3.
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‡  ¤  ç  4. Ž¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨ F (x) § ¤ ñâáï á¨áâ¥¬®©
8
<

:

cos� x 6= 0;
arcsin(2x � 1) > 0;
� 1 6 2x � 1 6 1

,

8
<

:

� x 6= �
2 + � n; n 2 Z;

arcsin(2x � 1) > arcsin0;
0 6 2x 6 2

,

,

8
<

:

x 6= 1
2 + n; n 2 Z;

2x � 1 > 0;
2x 6 2

,

8
<

:

x 6= 1
2 + n; n 2 Z;

2x > 20;
2x 6 21

,

,

8
<

:

x 6= 1
2 + n; n 2 Z;

x > 0;
x 6 1

, x 2
�

0;
1
2

�
[

�
1
2

; 1
�

:

•à¨ à¥è¥­¨¨ ¢â®à®£®¨ âà¥âì¥£®­ ¥à ¢¥­áâ¢¬ë ¨á¯ ®«ì§®¢ «¨ â®âä ªâ, çâ®
äã­ªæ¨¨ y = arcsinx ¨ y = 2x ï¢«ïîâ áï ¢®§à áâ îé¨¬¨, á«¥¤®¢ â¥«ì­ ®,
¤«ï ª ¦¤ ®© ¨§ ­¨å ¡®«ìè ¥¬ã §­  ç¥­¨î äã­ªæ¨¨ á®®â¢¥âáâ¢ã¥â¡®«ìè ¥¥
§­  ç¥­¨¥  à£ã¬¥­â .

Žâ¢¥â:
�
0; 1

2

�
[

�
1
2; 1

�
.

‡  ¤  ç  5. Ž„‡ ­ ¥à ¢¥­áâ¢  § ¤ ñâáï á¨áâ¥¬®©
8
<

:

2x + 3y � 6z + 3 > 0;
3x � 5y + 2z � 2 > 0;
2y + 4z � 5x + 2 > 0:

’ ª ª ª x; y; z 2 Z, â®¢á¥ à£ã¬¥­âë «®£ à¨ä¬ ®¢ ï¢«ïîâ áï æ¥«ë¬¨ ç¨á« -
¬¨. ‘« ¥¤®¢ â¥«ì­ ®,¢ á¨«ã ¯ ®«®¦¨â ¥«ì­ ®áâ¨, ª ¦¤ë©  à£ã¬¥­â «®£ à¨ä¬ 
¡®«ìè ¥ ¨«¨ à ¢¥­ ¥¤¨­¨æ ¥.

8
<

:

2x + 3y � 6z + 3 > 1;
3x � 5y + 2z � 2 > 1;
2y + 4z � 5x + 2 > 1:

‡ ¬ ¥â¨¬, çâ®áã¬¬ 

(2x + 3y � 6z + 3) + (3x � 5y + 2z � 2) + (2y + 4z � 5x + 2) = 3:

•®íâ ®¬ã ­ å ®¤¨¬, çâ®
8
<

:

2x + 3y � 6z + 3 = 1;
3x � 5y + 2z � 2 = 1;
2y + 4z � 5x + 2 = 1:

(� )

‘« ¥¤®¢ â¥«ì­ ®,ª ¦¤ë© «®£ à¨ä¬ ¢ «¥¢®©ç áâ¨ ¨áå®¤­ ®£®­ ¥à ¢¥­áâ¢  à -
¢¥­ ­ã «î, ¨ ¢áï «¥¢ ï ç áâì â®¦ ¥ à ¢­  ­ã «î. •®«ãç ¥¬ z2 � 9z + 17 < 0.
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•¥è ¥­¨¥¬ íâ®£®ª¢  ¤à â ­ ®£®­ ¥à ¢¥­áâ¢  ï¢«ï¥â áï ¨­â ¥à¢ « (z1; z2), £¤¥

z1 =
9 �

p
13

2
> 2; 6 ¨ z2 =

9 +
p

13
2

< 6; 3:

’ ª ª ª z 2 Z, â®z = 3; 4; 5; 6. •®¤áâ ¢¨¬ ¯ ®®ç¥àñ¤­®¢ ¯ ¥à¢ë¥ ¤¢  ãà ¢­ ¥-
­¨ï ¯ ®á«¥¤­ ¥©á¨áâ¥¬ë §­  ç¥­¨ï z. ’à¥âì¥ ãà ¢­ ¥­¨¥ á¨áâ¥¬ë à¥è âì ­ ¥
­ã¦­ ®,â ª ª ª ¢ á¨«ã (� ) ®­ ®ï¢«ï¥â áï á«¥¤áâ¢¨¥¬ ¯ ¥à¢ëå ¤¢ãå.

1: z = 3 )
�

2x + 3y = 16;
3x � 5y = � 3 ) æ¥«ëå à¥è¥­¨© ­ ¥â.

2: z = 4 )
�

2x + 3y = 22 j � 5
3x � 5y = � 5 j � 3 ,

�
19x = 95;
3x � 5y = � 5 ,

�
x = 5;
y = 4:

3: z = 5 )
�

2x + 3y = 28;
3x � 5y = � 7 ) 19x = 119) æ¥«ëå à¥è¥­¨© ­ ¥â.

4: z = 6 )
�

2x + 3y = 34;
3x � 5y = � 9 ) 19x = 143) æ¥«ëå à¥è¥­¨© ­ ¥â.

Žâ¢¥â: (5; 4;4).

‚ à¨ ­â 12.2
Žâ¢¥âë:
‡  ¤  ç  1. 250�

9 .

‡  ¤  ç  2. � n
5 ; n 2 Z; � �

2 + 2� k; k 2 Z; �
10 + 2� m

5 ; m 2 Z.

‡  ¤  ç  3. � 1; � 1
2.

‡  ¤  ç  4. (6; 7) [ (7; 8).
‡  ¤  ç  5. (3; 2;1).

‚ à¨ ­â 12.3
Žâ¢¥âë:
‡  ¤  ç  1. 13; 7� .
‡  ¤  ç  2. �

2 + � n; n 2 Z; �
18 + 2� m

9 ; m 2 Z.
‡  ¤  ç  3. 2.
‡  ¤  ç  4.

�
� 2; � 3

2

�
[

�
� 3

2; � 1
2

�
[

�
� 1

2; 0
�
.

‡  ¤  ç  5. (1; 1; � 1).

‚ à¨ ­â 13.1
‡  ¤  ç  1. •à¥®¡ à §®¢ ¢ ¯à®¨§¢¥¤¥­¨¥ sin3� sin2� ¢ áã¬¬ã ¯ ®ä®à¬ã«¥

sinx siny =
1
2

(cos(x � y) � cos(x + y)) ;
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¯ ®«ãç¨¬

2sin3� sin2� + cos5� = 2 �
1
2

(cos(3� � 2� ) � cos(3� + 2� )) + cos5� =

= cos� � cos5� + cos5� = cos� :

„ « ¥¥, ¯à¨¬ ¥­¨¢ ä®à¬ã«ã ª®á¨­ãá  ¤¢®©­®£® ã£« , ¨, ¯ ®¤áâ ¢¨¢ §­  ç¥­¨¥
cos�

2 =
p

0; 6, ¯ ®«ãç¨¬

cos� = 2cos2
�
2

� 1 = 2
� p

0; 6
� 2

� 1 = 1; 2 � 1 = 0; 2:

Žâ¢¥â: 0; 2.

‡  ¤  ç  2. ‚ëç¨á«¨¬ ¯à®¨§¢®¤­ãî äã­ªæ¨¨ f (x).

f 0(x) = (3x4� 4x3+ 6x2� 12x+ 7)0= 12x3� 12x2+ 12x � 12= 12(x3� x2+ x � 1):

• ©¤ñ¬ ªà¨â¨ç¥áª¨¥ â®çª¨ ¨§ ãá«®¢¨ï f 0(x) = 0.

x3 � x2 + x � 1 = 0:

•®«ãç¥­­ ®¥ªã¡¨ç¥áª®¥ãà ¢­ ¥­¨¥ à¥è¨¬ ¬¥â®¤®¬ à §«®¦ ¥­¨ï ­  ¬­ ®¦¨â ¥-
«¨.

x2(x � 1) + (x � 1) = 0 , (x � 1)(x2 + 1) = 0 ,

,
�

x � 1 = 0;
x2 + 1 = 0 , x � 1 = 0 , x = 1:

’ ª¨¬ ®¡à §®¬, äã­ªæ¨ï f (x) ¨¬ ¥¥â®¤­ã ªà¨â¨ç¥áª ãî â®çª ã x = 1. Ž¯à¥-
¤¥«¨¬ §­ ª ¯à®¨§¢®¤­ ®©á¯à ¢  ¨ á«¥¢  ®âx = 1. „«ï íâ®£®¢ëç¨á«¨¬

f 0(0) = � 12 < 0 ¨ f 0(2) = 12(8� 4 + 2 � 1) = 12� 5 = 60 > 0:

‘« ¥¤®¢ â¥«ì­ ®,

f 0(x) < 0 ¯à¨ x 2 (�1 ; 1) ) f (x) ã¡ë¢ ¥â ¯à¨ x 2 (�1 ; 1);
f 0(x) > 0 ¯à¨ x 2 (1; + 1 ) ) f (x) ¢®§à áâ ¥â¯à¨ x 2 (1; + 1 ):

Žâ¢¥â: f (x) ã¡ë¢ ¥â ¯à¨ x 2 (�1 ; 1) ¨ ¢®§à áâ ¥â¯à¨ x 2 (1; + 1 ).

‡  ¤  ç  3. Ž„‡ ­ ¥à ¢¥­áâ¢  § ¤ ñâáï á¨áâ¥¬®©
�

1 � 3x > 0;
5 + x > 0 ,

�
x 6 1

3;
x > � 5

, x 2
�
� 5;

1
3

�
:

•¥à¥­ ¥áñ¬
p

5 + x ¢ ¯à ¢ãî ç áâì ­ ¥à ¢¥­áâ¢ . Ž¡ ¥ ç áâ¨ áâ «¨ ­ ¥®âà¨æ -
â¥«ì­ë¬¨, ¯ ®íâ®¬ã ­ ¥à ¢¥­áâ¢®¬®¦ ¥¬ ¢®§¢¥áâ¢̈ ª¢  ¤à â, ¯à¨ íâ®¬ §­ ª
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­ ¥à ¢¥­áâ¢  á®åà ­¨â áï.
� p

1 � 3x
� 2

>
�

1 +
p

5 + x
� 2

;

1 � 3x > 1 + 2
p

5 + x + 5 + x;

2
p

5 + x < � 4x � 5:

…á«¨� 4x � 5 < 0, â®«¥¢ ï ç áâì ¯ ®á«¥¤­ ¥£®­ ¥à ¢¥­áâ¢  ­ ¥®âà¨æ â¥«ì­ ,
  ¯à ¢  ï ®âà¨æ â¥«ì­ . ’ ª ®¥­ ¥à ¢¥­áâ¢®­ ¥¢®§¬®¦­ ®, á«¥¤®¢ â¥«ì­ ®, ¢
íâ®¬ á«ãç ¥ à¥è¥­¨© ­ ¥â.

’¥¯ ¥àì à áá¬®âà¨¬ á«ãç © � 4x � 5 > 0, â® ¥áâì x 6 � 5
4. ’ ª ª ª ®¡¥

ç áâ¨ ­ ¥à ¢¥­áâ¢  2
p

5 + x < � 4x � 5 ­ ¥®âà¨æ â¥«ì­ë, â®¬®¦ ¥¬ ¢®§¢¥áâ¨
¢ ª¢  ¤à â.

�
2
p

5 + x
� 2

< (� 4x � 5)2 ;

4(5+ x) < 16x2 + 40x + 25;

16x2 + 36x + 5 > 0:

Š®à­ï¬¨ ãà ¢­ ¥­¨ï 16x2 + 36x + 5 = 0 ï¢«ïîâ áï ç¨á« 

x1;2 =
� 36�

p
976

32
=

� 9 �
p

61
8

:

•¥è ¥­¨¥¬ ¯ ®á«¥¤­ ¥£®­ ¥à ¢¥­áâ¢  ï¢«ïîâ áï á«¥¤ãîé¨¥ x:

x 2

 

�1 ;
� 9 �

p
61

8

!

[

 
� 9 +

p
61

8
; + 1

!

:

“ç¨âë¢  ï ¥éñ ãá«®¢¨¥ x 6 � 5
4, ¯ ®«ãç ¥¬ x 2

�
�1 ; � 9�

p
61

8

�
.

• å ®¤¨¬ ¯ ¥à¥á¥ç¥­¨¥íâ®£®¬­ ®¦ ¥áâ¢  á Ž„‡.
(

x 2
�

�1 ; � 9�
p

61
8

�
;

x 2
�
� 5; 1

3

� , x 2

"

� 5;
� 9 �

p
61

8

!

, x 2

"

� 5; �
9 +

p
61

8

!

:

Žâ¢¥â:
h
� 5; � 9+

p
61

8

�
.

‡  ¤  ç  4. Ž„‡ ãà ¢­ ¥­¨ï § ¤ ñâáï ãá«®¢¨¥¬ x > 0. ‡ ¬ ¥â¨¢, çâ®

5log2
5 x =

�
5log5 x

� log5 x
= x log5 x;



122 7. •¥è ¥­¨ï, ãª § ­¨ï ¨ ®â¢¥âë

¯ ®«ãç¨¬ ãà ¢­ ¥­¨¥
2x log5 x = 10 , x log5 x = 5:

•à®«®£ à¨ä¬¨àã¥¬ ¯ ®á«¥¤­ ¥¥ãà ¢­ ¥­¨¥ ¯ ®®á­®¢ ­¨î 5:

log5

�
x log5 x �

= log5 5 , (log5 x)2 = 1 ,
�

log5 x = 1;
log5 x = � 1 ,

�
x = 5;
x = 1

5:

Ž¡  ª®à­ï x = 5 ¨ x = 1
5 ¢å®¤ïâ ¢ Ž„‡.

Žâ¢¥â: 5; 1
5.

‡  ¤  ç  5. ‘âà® ¨¬ ­  ¯« ®áª®áâ¨ Oxy ¬­ ®¦ ¥áâ¢ , § ¤ ¢ ¥¬ë¥ ­ ¥à ¢¥­-
áâ¢ ¬¨

jxj + 2jyj 6 4 ¨ x2 + y2 � 2x � 2y + 2 6 a:
•¥à ¢¥­ áâ¢®jxj+ 2jyj 6 4 § ¤ ñâ ¬­ ®¦ ¥áâ¢®,á¨¬¬ ¥âà¨ç­ ®¥®â­ ®á¨â¥«ì­ ®

®á¥©Ox ¨ Oy. ‚ I ç¥â¢¥àâ¨: x > 0, y > 0, x + 2y 6 4. •àï¬ë¥ x = 0,
y = 0, x + 2y = 4 § ¤ îâ £à ­¨æë ¨áª ®¬®£® ¬­ ®¦ ¥áâ¢  ¢ I ç¥â¢¥àâ¨. ‚
®áâ «ì­ëå ç¥â¢¥àâïå áâà®̈¬ ¬­ ®¦ ¥áâ¢®á¨¬¬ ¥âà¨¥©®â­ ®á¨â¥«ì­ ®®á¥©Ox
¨ Oy, ¯ ®«ãç ¥¬ à®¬¡. ’ ª¨¬ ®¡à §®¬, à¥è¥­¨ï¬¨ ­ ¥à ¢¥­áâ¢  jxj + 2jyj 6 4
ï¢«ïîâ áï ¢á¥â®çª¨ ¯« ®áª®áâ¨, «¥¦ é¨¥ ¢­ãâà¨ ¨ ­  £à ­¨æ ¥ à®¬¡ .

•¥à ¢¥­ áâ¢®x2 + y2 � 2x � 2y + 2 6 a à ¢­ ®á¨«ì­ ®­ ¥à ¢¥­áâ¢ã

(x � 1)2 + (y � 1)2 6 a2;

ª®â®à®¥§ ¤ ñâ ªàã£ á æ¥­âà®¬ ¢ â®çª ¥ A(1; 1) ¨ à  ¤¨ãá®¬ R = jaj.
‚á¥ à¥è¥­¨ï ¯ ¥à¢®£®­ ¥à ¢¥­áâ¢  ¡ ã¤ãâ ï¢«ïâìáï à¥è¥­¨ï¬¨ ¢â®à®£®­ ¥-

à ¢¥­ áâ¢  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 
à®¬¡ «¥¦¨â ¢­ãâà¨ ªàã£ . Œ¨­¨¬ «ì-
­ë© à  ¤¨ãá ªàã£  Rmin = AB . ’® çª  A
¨¬ ¥¥âª®®à¤¨­ âë (1; 1), â®çª  B ¨¬ ¥¥â
ª®®à¤¨­ âë (� 4;0), à ááâ®ï­¨¥ AB =
=

p
(� 4 � 1)2 + (0 � 1)2 =

p
26. ‘« ¥¤®-

¢ â¥«ì­ ®, ¯à¨ jaj >
p

26, â® ¥áâì ¯à¨
a 2

�
�1 ; �

p
26

�
[

� p
26; + 1

�
à®¬¡ «¥-

¦¨â ¢­ãâà¨ ªàã£ .



7.3. •ª§ ¬ ¥­ æ¨®­­ë¥ ¡ ¨« ¥âë 1999£. 123

Žâ¢¥â:
�
�1 ; �

p
26

�
[

� p
26; + 1

�
.

‚ à¨ ­â 13.2
Žâ¢¥âë:

‡  ¤  ç  1. 0; 6.

‡  ¤  ç  2. ”ã­ªæ¨ï f (x) ã¡ë¢ ¥â ¯à¨ x 2 (�1 ; � 1), ¢®§à áâ ¥â¯à¨
x 2 (� 1;+ 1 ).

‡  ¤  ç  3. [� 1;3].

‡  ¤  ç  4. 1
2; 2.

‡  ¤  ç  5. [3 + 2
p

5;+ 1 ).

‚ à¨ ­â 13.3
Žâ¢¥âë:

‡  ¤  ç  1. � 0; 4.

‡  ¤  ç  2. f (x) ã¡ë¢ ¥â ¯à¨ x 2 (�1 ; 3) ¨ ¢®§à áâ ¥â¯à¨ x 2 (3; + 1 ).

‡  ¤  ç  3.
h

14+
p

7
2 ; 9

i
.

‡  ¤  ç  4. 1
9; 9.

‡  ¤  ç  5.
p

65.

‚ à¨ ­â 14.1
‡  ¤  ç  1. „ ­ ®:
AB CD | à®¬¡,
\ AB C = 60� ,
AC = 11; 2.

• ©â¨: ¯ ¥à¨¬¥âà à®¬¡  AB CD.
•¥è ¥­¨¥. ’ ª ª ª AB = BC, â®

4 AB C | à ¢­ ®¡¥¤à¥­­ë©, á«¥¤®¢ -
â¥«ì­ ®,

\ BCA = \ CAB =
180� � 60�

2
= 60� :

•®íâ ®¬ã, ¢á¥ã£«ë 4 AB C à ¢­ë ¬¥¦¤ã á®¡®©¨ 4 AB C | à ¢­ ®áâ®à®­­¨©.
‡­  ç¨â, AB = AC = 11; 2.

PAB CD = 4 � 11; 2 = 44; 8:

Žâ¢¥â: 44; 8.
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‡  ¤  ç  2. Ž„‡ ãà ¢­ ¥­¨ï § ¤ ñâáï ãá«®¢¨¥¬ 2x � 3 > 0 , x > 3
2.

log1=3 27+ log3(2x � 3) = log1=9(2x � 3);

� log3 27+ log3(2x � 3) = �
1
2

log3(2x � 3);

3
2

log3(2x � 3) = log3 27;

log3(2x � 3) =
2
3

log3 27;

log3(2x � 3) = log3(27)2=3;

log3(2x � 3) = log3 9;

2x � 3 = 9;

x = 6 2 Ž„‡.

Žâ¢¥â: 6.

‡  ¤  ç  3. „®¯ãáâ¨¬ë¬ §­  ç¥­¨¥¬ ãà ¢­ ¥­¨ï ï¢«ï¥â áï «î¡®¥ x 2 R.
Ž¡®§­  ç¨¬ arctg x

3 = t. “à ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤

t2 � 4t � 5 = 0 ,
�

t = � 1;
t = 5 ,

�
arctg x

3 = � 1;
arctg x

3 = 5 ,

, arctg
x
3

= � 1 ,
x
3

= tg(� 1) , x = � 3tg 1:

“à ¢­ ¥­¨¥ arctg x
3 = 5 à¥è¥­¨© ­ ¥ ¨¬ ¥¥â, â ª ª ª ¬­ ®¦ ¥áâ¢®¬ §­  ç¥­¨©

äã­ªæ¨¨ arctg x
3 ï¢«ï¥â áï ¨­â ¥à¢ «

�
� �

2; �
2

�
,   ç¨á«®5 =2

�
� �

2; �
2

�
.

Žâ¢¥â: � 3tg 1.

‡  ¤  ç  4.

logarcsin1=2

� p
3x + 1 � x

�
6 0 , logarcsin1=2

� p
3x + 1 � x

�
6 logarcsin1=2 1:

’ ª ª ª arcsin1
2 = �

6 < 1, â® ¯à¨ ¯ ®â¥­æ¨à®¢ ­¨¨ §­ ª ­ ¥à ¢¥­áâ¢  ¨§¬¥-
­¨â áï ­  ¯à®â¨¢®̄ ®«®¦­ë©.

� p
3x + 1 � x > 1;p
3x + 1 � x > 0 (Ž„‡)

,
p

3x + 1 � x > 1 ,
p

3x + 1 > x + 1:
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•®á«¥¤­ ¥¥­ ¥à ¢¥­áâ¢®à ¢­ ®á¨«ì­ ®á«¥¤ãîé ¥©á®¢®ªã¯­ ®áâ¨ á¨áâ¥¬.
2

6
6
4

�
x + 1 > 0;
� p

3x + 1
� 2

> (x + 1)2;�
x + 1 < 0;
3x + 1 > 0 (Ž„‡)

,

2

6
6
4

�
x > � 1;
3x + 1 > x2 + 2x + 1;�
x < � 1;
x > � 1

3
) à¥è¥­¨© ­ ¥â

,

,
�

x > � 1;
x2 � x 6 0 ,

�
x > � 1;
x(x � 1) 6 0 , x 2 [0;1]:

Žâ¢¥â: [0;1].

‡  ¤  ç  5. Ž¡®§­  ç¨¬ t = x + 5y. ’ ª ª ª x; y > 0, â® t > 0. • ©¤ñ¬
¬¨­¨¬ «ì­ ®¥§­  ç¥­¨¥ tmin , ¯à¨ ª®â®à®¬ ¢ë¯ ®«­ï¥âáï ­ ¥à ¢¥­áâ¢®

x2 � 6xy + y2 + 21 6 0:

•®¤áâ ¢¨¬ x = t � 5y ¢ íâ®­ ¥à ¢¥­áâ¢®:

(t � 5y)2 � 6y(t � 5y) + y2 + 21 6 0;

t2 � 10ty + 25y2 � 6ty + 30y2 + y2 + 21 6 0;

56y2 � 16ty + t2 + 21 6 0:

•â ®ª¢  ¤à â ­ ®¥­ ¥à ¢¥­áâ¢®®â­ ®á¨â¥«ì­ ®y ¨¬ ¥¥âà¥è¥­¨ï, ¥á«¨ ¥£®¤¨á-
ªà¨¬¨­ ­â D > 0. ‚ëç¨á«¨¬

D
4

= (8t)2 � 56(t2 + 21) = 8t2 � 1176:

•®«ãç ¥¬
�

D
4 > 0;
t > 0

,
�

8t2 > 1176;
t > 0 ,

�
jtj >

p
147;

t > 0
, t >

p
147, t > 7

p
3:

‘« ¥¤®¢ â¥«ì­ ®,tmin = 7
p

3.
Žâ¢¥â: 7

p
3.

‚ à¨ ­â 14.2
Žâ¢¥âë:

‡  ¤  ç  1. 25; 5.

‡  ¤  ç  2. 3.

‡  ¤  ç  3. � 1
4.

‡  ¤  ç  4. [2;+ 1 ).

‡  ¤  ç  5.
p

8.
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‚ à¨ ­â 14.3
Žâ¢¥âë:

‡  ¤  ç  1. 34.

‡  ¤  ç  2. 2.

‡  ¤  ç  3. � sin 3
2.

‡  ¤  ç  4. [1;2).

‡  ¤  ç  5.
q

20
19.

‚ à¨ ­â 15.1

‡  ¤  ç  1.

log2
2 x =

1
4

,
�

log2 x = 1
2;

log2 x = � 1
2

,
�

x = 2
1
2 ;

x = 2� 1
2

,
�

x =
p

2;
x = 1p

2
:

Žâ¢¥â:
p

2; 1p
2
.

‡  ¤  ç  2. ‚®§¢¥¤ñ¬ ®¡¥ ç áâ¨ ­ ¥à ¢¥­áâ¢  ¢ ç¥â¢ñàâãî áâ¥¯¥­ì. ’®£¤ 
­ ¥à ¢¥­áâ¢®¡ ã¤¥â à ¢­ ®á¨«ì­ ®á¨áâ¥¬¥

8
<

:

(1 + 2x)2 6 5 + 2x;
1 + 2x > 0;
5 + 2x > 0

,
�

(1 + 2x)2 6 5 + 2x;
1 + 2x > 0 ,

�
2x2 � x � 2 6 0;
x > � 1

2
,

,
�

1�
p

17
4 6 x 6 1+

p
17

4 ;
x > � 1

2

, �
1
2

6 x 6
1 +

p
17

4
:

Žâ¢¥â:
h
� 1

2; 1+
p

17
4

i
.

‡  ¤  ç  3. • áá¬ ®âà¨¬ ¯àï¬ ®ã£®«ì-
­ë© âà¥ã£®«ì­¨ª AB C. •ãáâì \ C =
= 90� ,   â®çª¨ K ; L; M ï¢«ïîâ áï â®ç-
ª ¬¨ ª á ­¨ï ®ªàã¦­ ®áâ¨ ¨ âà¥ã£®«ì-
­¨ª . ˆ§ ãá«®¢¨ï § ¤  ç¨ á«¥¤ã¥â, çâ®
AM = 3, BM = 10. •® á¢®©áâ¢ãª á -
â¥«ì­ëå ª ®ªàã¦­ ®áâ¨, ¨¬ ¥¥¬

AM = AL = 3; BM = BK = 10; CL = CK :
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Ž¡®§­  ç¨¬ CL = CK = x. •® â¥®à¥¬¥ •¨ä £ ®à 

AC 2 + CB 2 = AB 2 , (AL + LC )2 + (CK + K B)2 = (AM + M B)2 )

) (3 + x)2 + (x + 10)2 = (3 + 10)2 , 2x2 + 26x + 109= 169,

, x2 + 13x � 30 = 0 ) x = 2; â ª ª ª ¢â®à®©ª®à¥­ì à ¢¥­ � 15 < 0.

•®«ãç ¥¬, çâ®¡®«ìè¨© ª â ¥â CB = 2 + 10 = 12.
Žâ¢¥â: 12.

‡  ¤  ç  4. ‚ëç¨á«¨¬ ¤¨áªà¨¬¨­ ­â D ¤ ­­ ®£®ª¢  ¤à â ­ ®£®ãà ¢­ ¥­¨ï.

D =
�
b2 + c2 � a2� 2

� 4b2c2 =
�
b2 + c2 � a2 � 2bc

� �
b2 + c2 � a2 + 2bc

�
=

=
�

(b� c)2 � a2
��

(b+ c)2 � a2
�

=

= (b� c � a)| {z }
< 0

(b� c + a)| {z }
> 0

(b+ c � a)| {z }
> 0

(b+ c + a)| {z }
> 0

< 0:

•â¨ ­ ¥à ¢¥­áâ¢  ¨¬ ¥îâ ¬¥áâ®,â ª ª ª a;b;c | áâ®à®­ë âà¥ã£®«ì­¨ª . •®-
«ãç¨«¨, çâ®¤¨áªà¨¬¨­ ­â ®âà¨æ â¥«¥­, §­  ç¨â ãà ¢­ ¥­¨¥ ª®à­ ¥©­ ¥¨¬ ¥¥â.
„®ª § â ¥«ìáâ¢®§ ¢¥àè¥­®.

‡  ¤  ç  5. ‘­  ç «  à áá¬®âà¨¬ á«ãç © pq = 0. •â ® ¢®§¬®¦­ ®, ª®£¤ 
p = 0 ¨«¨ q = 0.

p = 0 )
�

q = 0;
q = 7; q = 0 )

�
p = 0;
p = 7:

•â ®âá«ãç © ¤ ñâ ­ ¬ âà¨ à¥è¥­¨ï (p; q): (0; 0); (0; 7); (7; 0).
’¥¯ ¥àì à áá¬®âà¨¬ á«ãç © pq6= 0. ’ ª ª ª p ¨ q | æ¥«ë¥, â®¨§ ãá«®¢¨ï

á«¥¤ã¥â,çâ®6pq ¤¥«¨âáï ­  p2 + 9q2. •®íâ ®¬ã

j6pqj > p2 + 9q2 , jpj2 � 6jpj � jqj + (3jqj)2 6 0 ,
�

jpj � 3jqj
� 2

6 0 ,

, jpj � 3jqj = 0 , jpj = 3jqj ,
�

p = 3q;
p = � 3q:

…á«¨p = 3q, â®,¯ ®¤áâ ¢¨¢ 3q ¢¬¥áâ®p ¢ ¨áå®¤­ ®¥ãà ¢­ ¥­¨¥ ¨ á®ªà â¨¢
­  18q2 6= 0, ¯ ®«ãç¨¬ 4q � 7 = 1, ®âªã¤  q = 2, p = 3q = 6.

‚ á«ãç ¥ p = � 3q  ­ « ®£¨ç­® ¯à¨å ®¤¨¬ ª ãà ¢­ ¥­¨î � 2q � 7 = � 1,
¯ ®íâ®¬ã q = � 3, p = � 3q = 9.

Žâ¢¥â: (p; q) = (0; 0); (0; 7); (7;0); (6;2); (9; � 3).

‚ à¨ ­â 15.2
Žâ¢¥âë:
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‡  ¤  ç  1. 27; 1
27.

‡  ¤  ç  2.
h
� 1; � 1+

p
17

2

i
.

‡  ¤  ç  3. 2; 1.

‡  ¤  ç  4. •à¨ a 2 (0; 3). “ª § ­¨¥. “ ¯à¨¢¥ ¤ñ­­ ®£®ª¢  ¤à â ­ ®£®ãà ¢-
­ ¥­¨ï ¤®«¦­ë ¡ ëâì ¯ ®«®¦¨â ¥«ì­ë ¤¨áªà¨¬¨­ ­â ¨ á¢®¡®¤­ë© ç«¥­,   ª®-
íää ¨æ¨¥­â ¯à¨ x ¤®«¦ ¥­ ¡ ëâì ®âà¨æ â¥«¥­.

‡  ¤  ç  5. (p;q) = (0; 0); (0; 5); (5;0); (3;3).

‚ à¨ ­â 15.3
Žâ¢¥âë:

‡  ¤  ç  1. 4; 1
4.

‡  ¤  ç  2.
h

1�
p

17
2 ; 1

i
.

‡  ¤  ç  3. 7; 25.

‡  ¤  ç  4. •à¨ k 2 (� 2;0). “ª § ­¨¥. Š®à­¨ áãé¥áâ¢ãîâ ¨ ¨¬ ¥îâ à §-
­ë¥ §­ ª¨ ¯à¨ ¯ ®«®¦¨â ¥«ì­ ®¬ ¤¨áªà¨¬¨­ ­â ¥ ¨ ®âà¨æ â¥«ì­ ®¬ á¢®¡®¤­ ®¬
ç«¥­¥ k+2

k ¯à¨¢¥ ¤ñ­­ ®£®ãà ¢­ ¥­¨ï.

‡  ¤  ç  5. (m; n) = (0; 0); (3; 0); (0;3); (2;2).

7.4. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2000 £.

‚ à¨ ­â 16.1

‡  ¤  ç  1. ‘ ¤¥« ¢ § ¬¥­ã ¯ ¥à¥¬¥­­ëå t = x2 � 8, ¯ ®«ãç¨¬ ª¢  ¤à â ­ ®¥
ãà ¢­ ¥­¨¥ t2 + 4t � 5 = 0, ª®â®à®¥¨¬ ¥¥â ¤¢  ª®à­ï t1 = 1 ¨ t2 = � 5.
‘« ¥¤®¢ â¥«ì­ ®,¨áå®¤­ ®¥ãà ¢­ ¥­¨¥ à ¢­ ®á¨«ì­ ®á®¢®ªã¯­ ®áâ¨

�
x2 � 8 = 1;
x2 � 8 = � 5 ,

�
x2 = 9;
x2 = 3 ,

�
x = � 3;
x = �

p
3:

Žâ¢¥â: � 3; �
p

3;
p

3;3:

‡  ¤  ç  2.
�

4sinx siny = 3;
tg x tg y = 3 ,

�
sinx siny = 3

4;
sinx siny
cosx cosy = 3 ,

�
sinx siny = 3

4;
cosx cosy = 1

4:
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‘« ®¦¨¬ ¨ ¢ëçâ¥¬ ãà ¢­ ¥­¨ï ¯ ®á«¥¤­ ¥©á¨áâ¥¬ë.
�

sinx siny + cosx cosy = 1;
sinx siny � cosx cosy = 1

2
,

�
cos(x � y) = 1;
cos(x + y) = � 1

2
,

,
�

x � y = 2� n; n 2 Z;
x + y = � 2�

3 + 2� k; k 2 Z:

‚ëà §¨¬ x ¨§ ¯ ¥à¢®£®ãà ¢­ ¥­¨ï ¨ ¯ ®¤áâ ¢¨¬ ¢®¢â®à®¥.
�

x = y + 2� n; n 2 Z;
2y + 2� n = � 2�

3 + 2� k; k 2 Z
,

�
x = y + 2� n; n 2 Z;
y = � �

3 + � k � � n; k 2 Z ,

,
�

x = � �
3 + � (k + n);

y = � �
3 + � (k � n); n; k 2 Z:

Žâ¢¥â: x = � �
3 + � (k + n); y = � �

3 + � (k � n); n; k 2 Z.

‡  ¤  ç  3. Ž„‡ ­ ¥à ¢¥­áâ¢  § ¤ ñâáï ãá«®¢¨¥¬

12� x2 > 0 , x 2
�

�
p

12;
p

12
�

:

’ ª ª ª � 2 = log1=
p

3 3, â®¨áå®¤­ ®¥­ ¥à ¢¥­áâ¢®̄ à¨¬ ¥â ¢¨¤

log1=
p

3

�
12� x2� < log1=

p
3 3:

•®â¥­æ¨àã¥¬ ­ ¥à ¢¥­áâ¢®,ãç¨âë¢  ï, çâ® ®á­®¢ ­¨¥ «®£ à¨ä¬ ®¢ 1p
3

< 1,
¯ ®íâ®¬ã §­ ª ­ ¥à ¢¥­áâ¢  ¨§¬¥­¨â áï ­  ¯à®â¨¢®̄ ®«®¦­ë©:

12� x2 > 3 , x2 < 9 , x 2 (� 3;3):

ˆ­â ¥à¢ « (� 3;3) ¯ ®«­®áâìî ¢å®¤¨â ¢ Ž„‡, á«¥¤®¢ â¥«ì­ ®, íâ®â¨­â ¥à¢ «
ï¢«ï¥â áï ®â¢¥â®¬.

Žâ¢¥â: (� 3;3).

‡  ¤  ç  4. „ ­ ®:
AB C | âà¥ã£®«ì­¨ª,
AB = BC = 6, AC = 8,
(O; r ) | ¢¯¨á ­­  ï ®ªàã¦­ ®áâì,
M N k AC,
K | â®çª  ª á ­¨ï M N ¨ (O; r ).

• ©â¨: ¤«¨­ã M N .

•¥è ¥­¨¥. •à®¢¥¤ñ¬ BD ? AC. ’ ª ª ª AB = BC, â® BD ï¢«ï¥â áï
¬¥¤¨ ­ ®©, ¯ ®íâ®¬ã AD = DC = 4. ˆ§ ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª  BDC
¯ ®â¥®à¥¬¥ •¨ä £ ®à  ­ å ®¤¨¬

BD =
p

BC2 � DC2 =
p

36� 16 =
p

20 = 2
p

5:



130 7. •¥è ¥­¨ï, ãª § ­¨ï ¨ ®â¢¥âë

•à®¢¥¤ñ¬ OK | à  ¤¨ãá ¢ â®çª ã ª á ­¨ï, OK ? BC. ‘« ¥¤®¢ â¥«ì­ ®,âà¥-
ã£®«ì­¨ª BK O | ¯àï¬ ®ã£®«ì­ë©. •® á¢®©áâ¢ãª á â ¥«ì­ëå ª ®ªàã¦­ ®áâ¨,
¯à®¢¥¤ñ­­ëå ¨§ ®¤­ ®©â®çª¨, ¨¬ ¥¥¬ CD = CK , á«¥¤®¢ â¥«ì­ ®,

BK = BC � CK = 6 � 4 = 2:

’ ª ª ª 4 BK O � 4 BDC ¯ ®¤¢ã¬ ã£« ¬, â®
OK
BK

=
DC
BD

)
r
2

=
4

2
p

5
=

2
p

5
) r =

4
p

5
:

ˆ§ ¯ ®¤®¡̈ ï âà¥ã£®«ì­¨ª ®¢ BEN ¨ BDC ¯ ® ¤¢ã¬ ã£« ¬, ¨¬ ¥¥¬ EN
DC = B E

B D .
‚ëç¨á«¨¬

BE = BD � 2r = 2
p

5 �
8

p
5

=
10� 8

p
5

=
2

p
5

:

•®«ãç ¥¬

EN =
DC � BE

BD
=

4 � 2
p

5 � 2
p

5
= 0; 8;

á«¥¤®¢ â¥«ì­ ®,
M N = 2EN = 1; 6:

Žâ¢¥â: 1; 6.

‡  ¤  ç  5. Ž¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨ F (x) § ¤ ñâáï ãá«®¢¨¥¬

a �
3

p
(x � 1)2

x2 + 9
> 0:

‚¢¥ ¤ñ¬ äã­ªæ¨î

f (x) = a �
3

p
(x � 1)2

x2 + 9
¨ ¢ëç¨á«¨¬ ¥ñ¯à®¨§¢®¤­ãî, ¨á¯ ®«ì§ãï ä®à¬ã«ã

� u
v

� 0
=

u0v � v0u
v2

; £¤¥ u = (x � 1)2=3; v = x2 + 9:

f 0(x) = a0�

 
3
p

(x � 1)2

x2 + 9

! 0

=
2
3(x � 1)� 1=3(x2 + 9) � 2x 3

p
(x � 1)2

(x2 + 9)2 =

= �
2
3

�
x2 + 9 � 3x(x � 1)

(x2 + 9)2 3
p

x � 1
= �

2
3

�
� 2x2 + 3x + 9

(x2 + 9)2 3
p

x � 1
=

2
�
x2 � 3x � 9

�

3(x2 + 9)2 3
p

x � 1
:

• ©¤ñ¬ ªà¨â¨ç¥áª¨¥ â®çª¨ äã­ªæ¨¨ f (x), â®¥áâì â®çª¨, ¢ ª®â®àëå ¯à®¨§-
¢®¤­  ï f 0(x) à ¢­  ­ã «î ¨«¨ ­ ¥ áãé¥áâ¢ã¥â.

f 0(x) = 0 ,
�

2x2 � 3x � 9 = 0;
x 6= 1 ,

�
x = 3;
x = � 3

2:
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•à®¨§¢®¤­  ï f 0(x) ­ ¥ áãé¥áâ¢ã¥â̄ à¨ x = 1.
„«ï â®£®,çâ®¡ë ­ ¥à ¢¥­áâ¢®f (x) > 0 ¢ë¯ ®«­ï«®áì­  ¢áñ¬®âà¥§ª¥ [0;4],

­ ¥®¡å®¤¨¬ ®¨ ¤®áâ â®ç­ ®,çâ®¡ë íâ®­ ¥à ¢¥­áâ¢®¢ë¯ ®«­ï«®áì ¢ ªà¨â¨ç¥-
áª¨å â®çª å, ¯à¨­  ¤«¥¦ é¨å íâ®¬ã ®âà¥§ªã, ¨ ­  ª®­æ å ®âà¥§ª . “ç¨âë-
¢  ï, çâ®â®çª  x = � 3

2 =2 [0;4], ¯ ®«ãç ¥¬ á¨áâ¥¬ã ­ ¥à ¢¥­áâ¢
8
>><

>>:

f (0) > 0;
f (1) > 0;
f (3) > 0;
f (4) > 0

,

8
>>><

>>>:

a � 1
10 > 0;

a > 0;
a �

3p 4
18 > 0;

a �
3p 9
25 > 0

,

8
>>><

>>>:

a > 1
10;

a > 0;
a >

3p 4
18 ;

a >
3p 9
25

, a >
1
10

:

Žâ¢¥â: ¯à¨ a > 1
10.

‚ à¨ ­â 16.2
Žâ¢¥âë:

‡  ¤  ç  1. � 3; � 3 +
p

10; � 3 �
p

10.

‡  ¤  ç  2. x = �
4 + �

2k + � n; y = �
4 � �

2k + � n; k; n 2 Z:

‡  ¤  ç  3. (1; 2).

‡  ¤  ç  4. 6.

‡  ¤  ç  5. •à¨ a 2 (0; 1].

‚ à¨ ­â 16.3
Žâ¢¥âë:

‡  ¤  ç  1. 2 �
p

5;2 +
p

5; � 1�
p

5
2 ; � 1+

p
5

2 .

‡  ¤  ç  2.
�

�
4 + 2� k; 3�

4 � 2� k
�

;
�
� �

4 + 2� k; 5�
4 � 2� k

�
; k 2 Z.

‡  ¤  ç  3. (1; 4).

‡  ¤  ç  4. 40; 3.

‡  ¤  ç  5. •à¨ a 2 (0; 1].

‚ à¨ ­â 17.1

‡  ¤  ç  1. • ©¤ñ¬ Ž„‡. ’ ª ª ª ãà ¢­ ¥­¨¥ á®¤¥à¦¨â ¤à®¡̈ , â®§­ ¬ ¥-
­ â ¥«¨ íâ¨å ¤à®¡¥©¤®«¦­ë ¡ ëâì ®â«¨ç­ë ®â­ã «ï, á«¥¤®¢ â¥«ì­ ®

�
4x2 + x � 5 6= 0;
16x2 � 25 6= 0 ) x 6= 1; x 6=

5
4

; x 6= �
5
4

:
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• §« ®¦¨¬ ­  ¬­ ®¦¨â ¥«¨ ç¨á«¨â ¥«¨ ¨ §­ ¬ ¥­ â ¥«¨ ª ¦¤ ®©¤à®¡̈ , ¨¬ ¥¥¬

(x � 1)(5x � 2)
(x � 1)(4x + 5)

=
(4x � 5)2

(4x � 5)(4x + 5)
)

)
5x � 2
4x + 5

=
4x � 5
4x + 5

) 5x � 2 = 4x � 5 ) x = � 3:

Š®à¥­ì x = � 3 ¯à¨­  ¤«¥¦¨â Ž„‡.
Žâ¢¥â: � 3.

‡  ¤  ç  2.

logx+2 (x � 2) < 1 , logx+2 (x � 2) < logx+2 (x + 2):

• áá¬ ®âà¨¬ ¤¢  á«ãç ï: x + 2 > 1 ¨ 0 < x + 2 < 1.
•à¨ x + 2 > 1 ­ ¥à ¢¥­áâ¢®á¢®¤¨â áï ª á«¥¤ãîé ¥©á¨áâ¥¬¥

8
<

:

x + 2 > 1;
x � 2 < x + 2;
x � 2 > 0

,
�

x + 2 > 1;
x � 2 > 0 , x > 2:

•à¨ 0 < x + 2 < 1 à¥è ¥¬ ®¥­ ¥à ¢¥­áâ¢®à ¢­ ®á¨«ì­ ®á¨áâ¥¬¥
8
<

:

0 < x + 2 < 1;
x � 2 > x + 2;
x � 2 > 0

)
à¥è¥­¨© ­ ¥â, â ª ª ª ¨§ ¢â®-
à®£® ­ ¥à ¢¥­áâ¢  á«¥¤ã¥â, çâ®
� 2 > 2, çâ®­ ¥¢¥à­®.

Žâ¢¥â: x > 2.

‡  ¤  ç  3. •® ®̄à¥¤¥«¥­¨î ¬®¤ã«ï

jx + 2j =
�

x + 2 ¯à¨ x + 2 > 0;
� (x + 2) ¯à¨ x + 2 < 0:

•®íâ ®¬ã

f (x) = jx + 2j(x + 5) =
�

(x + 2)(x + 5) ¯à¨ x + 2 > 0;
� (x + 2)(x + 5) ¯à¨ x + 2 < 0;

f (x) =
�

x2 + 7x + 10 ¯à¨ x > � 2;
� x2 � 7x � 10 ¯à¨ x < � 2:

• ©¤ñ¬ ­ ¨¡®«ìè ¥¥¨ ­ ¨¬ ¥­ìè ¥¥§­ -
ç¥­¨ï íâ®©äã­ªæ¨¨ ­  ®âà¥§ª¥[� 4;0]. „«ï
íâ®£®­ ©¤ñ¬ ªà¨â¨ç¥áª¨¥ â®çª¨ ª ¦¤ ®© ¨§ ¢¥â¢¥©,â®¥áâì â®çª¨, ¢ ª®â®-
àëå f 0(x) = 0, ¯à¨çñ¬ ¤«ï

"
¯à ¢®©\ ¢¥â¢¨ â®çª¨ ¤®«¦­ë ¯à¨­  ¤«¥¦ âì

®âà¥§ªã [� 2;0],   ¤«ï
"
«¥¢®©\ ¢¥â¢¨ | ®âà¥§ªã [� 4; � 2].

(x2 + 7x + 10)0= 0 ) 2x + 7 = 0 ) x = � 7
2 =2 [� 2;0];

(� x2 � 7x � 10)0= 0 ) � 2x � 7 = 0 ) x = � 7
2 2 [� 4; � 2]:
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•®áç¨â ¥¬ §­  ç¥­¨ï äã­ªæ¨¨ f (x) ¢ ªà¨â¨ç¥áª ®©â®çª ¥ ¨ ­  ª®­æ å ®âà¥§-
ª®¢ [� 4; � 2] ¨ [� 2;0].

f
�

�
7
2

�
=

9
4

; f (� 4) = 2; f (� 2) = 0; f (0) = 10:

‘à¥ ¤¨ íâ¨å §­  ç¥­¨© á ¬ ®¥¡®«ìè ®¥à ¢­ ®10, á ¬ ®¥¬ « ¥­ìª ®¥à ¢­ ®0.
Žâ¢¥â: ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ à ¢­ ®10, ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ à ¢­ ®0.

‡  ¤  ç  4. •ãáâì SO | ¢ëá®â  ¯¨à ¬¨-
¤ë. Ž¡®§­  ç¨¬ h = SO, R = OA | à  ¤¨ãá
®ªàã¦­ ®áâ¨, ®̄¨á ­­ ®© ®ª®«®âà¥ã£®«ì­¨ª 
AB C.

’ ª ª ª ¨§¢¥áâ­ë ¢á¥áâ®à®­ë âà¥ã£®«ì-
­¨ª , «¥¦ é ¥£® ¢ ®á­®¢ ­¨¨ ¯¨à ¬¨¤ë, â®
¯ ®ä®à¬ã«¥ ƒ¥à®­  ­ ©¤ñ¬ ¥£®¯« ®é  ¤ì

S4 AB C =
p

p(p � a)(p � b)(p � c) =

=

vu
u
t

p
3 + 5
2

 p
3 + 5
2

�
p

3

!  p
3 + 5
2

� 2

!  p
3 + 5
2

� 3

!

=

p
11
2

:

OA | à  ¤¨ãá ®̄¨á ­­ ®©®ªàã¦­ ®áâ¨, á«¥¤®¢ â¥«ì­ ®,

S4 AB C =
abc
4R

)

p
11
2

=

p
3 � 2 � 3
4R

) R =
3
p

33
11

:

ˆ§ ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª  SAO ¨¬ ¥¥¬
SO
AO

=
sin30�

cos30� = tg 30� ) h = R tg 30� =
3

p
11

:

’¥¯ ¥àì ¢ëç¨á«ï¥¬ ®¡êñ¬ V ¯¨à ¬¨¤ë.

V =
1
3

hSAB C =
1
3

�

p
11
2

�
3

p
11

=
1
2

:

Žâ¢¥â: 1
2.

‡  ¤  ç  5. •® ãá«®¢¨î § ¤  ç¨ x1 > � 1 ¨ x2 > � 1, §­  ç¨â x1 + x2 >
> � 2,   ¯ ®â¥®à¥¬¥‚¨¥â  ¤«ï ¤ ­­ ®£®ª¢  ¤à â ­ ®£®ãà ¢­ ¥­¨ï, áã¬¬  ª®à­ ¥©
¤®«¦­  à ¢­ïâìáï � 2. ‘« ¥¤®¢ â¥«ì­ ®,­¨ ¯à¨ ª ª¨å a ª®à­¨ ãà ¢­ ¥­¨ï ­ ¥
¬®£ãâã¤®¢«¥â¢®àïâì § ¤ ­­ë¬ ãá«®¢¨ï¬.

Žâ¢¥â: â ª¨¥ a ­ ¥ áãé¥áâ¢ãîâ.

‚ à¨ ­â 17.2
Žâ¢¥âë:
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‡  ¤  ç  1. 7.

‡  ¤  ç  2. (3; 1); (� 3; � 1).

‡  ¤  ç  3. (0; 1).

‡  ¤  ç  4. 2� ln 2
2 ln 2 .

‡  ¤  ç  5. Ž¡êñ¬ ª®­ãá  = 1
3� R3 sin48(2� ) tg48

�
�
4 � �

2

�
sin3(2� ) ctg � =

= 1
3� R3 sin51(2� ) tg48

�
�
4 � �

2

�
ctg � .

‚ à¨ ­â 17.3
Žâ¢¥âë:

‡  ¤  ç  1. 0.

‡  ¤  ç  2. (1; 2); (� 1; � 2); (2;1); (� 2; � 1).

‡  ¤  ç  3. [2;3).

‡  ¤  ç  4. (� 1;1).

‡  ¤  ç  5. 2
� p

6
4

� 99
. “ª § ­¨¥. ‘â ®à®­ë ¢¯¨á ­­ëå è ¥áâ¨ã£®«ì­¨ª ®¢

®¡à §ãîâ £¥®¬¥âà¨ç¥áªãî ¯à®£à¥áá¨î.

‚ à¨ ­â 18.1

‡  ¤  ç  1. „«ï  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨ a1; a2; : : : à §­ ®áâì ¯à®£à¥á-
á¨¨ d ­ å ®¤¨â áï ¯ ®ä®à¬ã«¥ d = a2 � a1 = 0; 5 � 0; 2 = 0; 3:

‘ã¬¬  n ¯ ¥à¢ëåç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨¢ëç¨á«ï¥â áï ¯ ®ä®à-
¬ã«¥ Sn = 2a1+( n� 1)d

2 � n: •®íâ ®¬ã

S10 =
2 � 0; 2 + (10 � 1) � 0; 3

2
� 10 =

0; 4 + 2; 7
2

� 10 = 15; 5:

Žâ¢¥â: 15,5.

‡  ¤  ç  2. • áá¬ ®âà¨¬ 4 AB C: \ B =
= 105� ; \ C = 45� : ’ ª ª ª áã¬¬  ã£«®¢
âà¥ã£®«ì­¨ª  à ¢­  180� ; â® \ A = 180� �
� \ B � \ C = 180� � 105� � 45� = 30� : Œ¥­ì-
èãî ¤«¨­ã ¨¬ ¥¥ââ  ¢ëá®â , ª®â®à  ï ®̄ã-
é ¥­  ¨§ ¢¥àè¨­ë, á®®â¢¥âáâ¢ãîé ¥©¡®«ì-
è ¥¬ã ã£«ãâà¥ã£®«ì­¨ª . •®íâ ®¬ã ¨áª ®¬®©
¢ëá®â®©ï¢«ï¥â áï ¢ëá®â  BK ; ®̄ãé ¥­­  ï ¨§ ¢¥àè¨­ë B ­  áâ®à®­ã AC:

• áá¬ ®âà¨¬ 4 BK C: \ K = 90� ; \ C = 45� ; ¯ ®íâ®¬ã \ B = 45� : ‘« ¥¤®¢ -
â¥«ì­ ®,4 BK C à ¢­ ®¡¥¤à¥­­ë©. Ž¡®§­  ç¨¬ x = BK = K C:
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• áá¬ ®âà¨¬ 4 BK A: \ K = 90� ; \ A = 30� ; AK = BK ctg 30� = x
p

3:

S4 AB C =
1
2

AC � BK =
1
2

(AK + K C) � BK =
1
2

(x
p

3 + x) � x =
1
2

x2(
p

3 + 1):

•® ãá«®¢¨î S4 AB C =
p

3 + 1; ¯ ®íâ®¬ã
1
2

x2(
p

3 + 1) =
p

3 + 1 ,
1
2

x2 = 1 , x2 = 2 , x =
p

2;

â ª ª ª x = BK > 0:
Žâ¢¥â:

p
2 á¬.

‡  ¤  ç  3. ”ã­ªæ¨ï Y ®̄à¥¤¥«¥­ , ª®£¤  ®̄à¥¤¥«¥­ë äã­ªæ¨¨

arcsin
�

x � 3
2

�
¨ ln(4 � x):

”ã­ªæ¨ï arcsin
�

x� 3
2

�
®̄à¥¤¥«¥­  ¯à¨ � 1 6 x� 3

2 6 1: ”ã­ªæ¨ï ln(4 � x) ®̄à¥-
¤¥«¥­  ¯à¨ 4 � x > 0: •®íâ ®¬ã ®¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨ Y § ¤ ñâáï
á¨áâ¥¬®©�

� 1 6 x� 3
2 6 1;

4 � x > 0
,

�
� 2 6 x � 3 6 2;
4 > x ,

�
1 6 x 6 5;
x < 4 , 1 6 x < 4:

Žâ¢¥â: [1;4):

‡  ¤  ç  4.
p

� 6x � 4x2 < 4 + 2x ,

,

8
<

:

� p
� 6x � 4x2

� 2
< (4 + 2x)2;

� 6x � 4x2 > 0;
4 + 2x > 0

,

8
<

:

� 6x � 4x2 < 16+ 16x + 4x2;
6x + 4x2 6 0;
2x > � 4

,

,

8
<

:

8x2 + 22x + 16 > 0;
x2 + 3

2x 6 0;
x > � 2

,

8
<

:

4x2 + 11x + 8 > 0;
x(x + 3

2) 6 0;
x > � 2:

“à ¢­ ¥­¨¥ 4x2 + 11x + 8 = 0 ª®à­ ¥©­ ¥ ¨¬ ¥¥â (¥£® ¤¨áªà¨¬¨­ ­â D < 0),
¯ ®íâ®¬ã ­ ¥à ¢¥­áâ¢®4x2 + 11x + 8 > 0 ¢ë¯ ®«­¥­®¤«ï «î¡®£ ®x ¨, §­  ç¨â,
íâ®­ ¥à ¢¥­áâ¢®¬®¦­ ®¨áª«îç¨âì ¨§ á¨áâ¥¬ë.

•¥è ¥­¨¥¬ ­ ¥à ¢¥­áâ¢  x(x + 3) 6 0 ï¢«ïîâ áï á«¥¤ãîé¨¥ x : � 3
2 6 x 6 0:

ˆâ ª, à¥è ¥¬  ï á¨áâ¥¬  à ¢­ ®á¨«ì­  á«¥¤ãîé ¥©
�

x(x + 3
2) 6 0;

x > � 2
,

�
� 3

2 6 x 6 0;
x > � 2

, �
3
2

6 x 6 0:
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Žâ¢¥â:
�
� 3

2; 0
�

:

‡  ¤  ç  5. •à¥®¡ à §ã¥¬ ¨áå®¤­ ®¥ãà ¢­ ¥­¨¥

(5 � 2a)x + 5
p

x � 2ax � 5 � 2ax+1 + 30 = 3(5x + 5
p

x);

5x � 2ax + 5
p

x � 2ax � 5 � 2 � 2ax = 3(5x + 5
p

x) � 30;

2ax(5x + 5
p

x � 10) = 3(5x + 5
p

x � 10);

(2ax � 3)(5x + 5
p

x � 10) = 0;

2ax � 3 = 0 ¨«¨ 5x + 5
p

x � 10 = 0:

•¥è¨¬ ãà ¢­ ¥­¨¥ 2ax � 3 = 0 , 2ax = 3 , ax = log2 3: •à¨ a = 0 ª®à­ ¥©
­ ¥â, ¯à¨ a 6= 0 ¨¬ ¥¥¬ ª®à¥­ì x = log2 3

a :
•¥è¨¬ ãà ¢­ ¥­¨¥ 5x + 5

p
x � 10 = 0 , 5x + 5

p
x = 10: •®¤¡®à®¬ ­ -

å®¤¨¬ ª®à¥­ì x = 1: „®ª ¦ ¥¬, çâ® ¤àã£¨å ª®à­ ¥©­ ¥â. ”ã­ªæ¨¨ 5x ¨ 5
p

x

¢®§à áâ îâ, ¯ ®íâ®¬ã äã­ªæ¨ï y = 5x + 5
p

x ¢®§à áâ ¥â¯à¨ x > 0; §­  ç¨â
§­  ç¥­¨¥ 10äã­ªæ¨ï y ¯à¨­¨¬ ¥â â®«ìª®®¤¨­ à §. „®ª § «¨, çâ®ãà ¢­ ¥­¨¥
5x + 5

p
x � 10 = 0 ¨¬ ¥¥âà®¢­®®¤¨­ ª®à¥­ì x = 1:

—â®¡ë ¨áå®¤­ ®¥ãà ¢­ ¥­¨¥ ¨¬ ¥«® à®¢­® ®¤­ ® à¥è¥­¨¥, ­ã¦­ ®, çâ®¡ë
ãà ¢­ ¥­¨¥ 2ax � 3 = 0 «¨¡® ­ ¥ ¨¬ ¥«®à¥è¥­¨© (â ª ¡ ã¤¥â ¯à¨ a = 0), «¨¡®
¨¬ ¥«®â®«ìª®®¤­ ®à¥è¥­¨¥ x = 1. ‘« ¥¤®¢ â¥«ì­ ®,1 = log2 3

a ) a = log2 3:
Žâ¢¥â: 0; log2 3:

‚ à¨ ­â 18.2
Žâ¢¥âë:
‡  ¤  ç  1. 1:
‡  ¤  ç  2. 2

p
3 á¬2.

‡  ¤  ç  3. [� 1;3]:
‡  ¤  ç  4. [0;3]:
‡  ¤  ç  5. 0; 1

2;5 ln 2;5:

‚ à¨ ­â 18.3
Žâ¢¥âë:
‡  ¤  ç  1. 62; 5:
‡  ¤  ç  2. 15� ; 75� ; 90� :
‡  ¤  ç  3.

�
� 1; 3

4

�
:

‡  ¤  ç  4. [0;1]:
‡  ¤  ç  5. (�1 ; 0] [ f 1; 25g:
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‚ à¨ ­â 19.1

‡  ¤  ç  1.
�

y � 3x � 7 = 0;
x2 + xy + 3 = 0 ,

�
y = 3x + 7;
x2 + x(3x + 7) + 3 = 0 ,

�
y = 3x + 7;
4x2 + 7x + 3 = 0:

•¥è¨¬ ãà ¢­ ¥­¨¥ 4x2 + 7x + 3 = 0: „¨áªà¨¬¨­ ­â D = 72 � 4 � 4 � 3 = 1:

x1 =
� 7 + 1

2 � 4
= �

3
4

; x2 =
� 7 � 1

2 � 4
= � 1 )

) y1 = 3x1 + 7 = 3 �
�

�
3
4

�
+ 7 =

19
4

; y2 = 3x2 + 7 = 3 � (� 1) + 7 = 4:

Žâ¢¥â:
�
� 3

4; 19
4

�
; (� 1;4):

‡  ¤  ç  2. ‘ã¬¬  ã£«®¢ ¢ë¯ãª« ®£® ç¥âëàñåã£®«ì­¨ª  à ¢­  360� : ˆ§
ãá«®¢¨ï § ¤  ç¨ á«¥¤ã¥â, çâ®\ 1 = 2x; \ 2 = 2; 5x; \ 3 = 9; 5x; \ 4 = 10x ¤«ï
­ ¥ª®â®à®£®ç¨á«  x: • ©¤ñ¬ x:

\ 1 + \ 2 + \ 3 + \ 4 = 360� ) 2x + 2; 5x + 9; 5x + 10x = 360� )

) 24x = 360� ) x = 15� :

‡­  ç¨â, ¬¥­ìè¨© ã£®«à ¢¥­ \ 1 = 2x = 2 � 15� = 30� :
Žâ¢¥â: 30� :

‡  ¤  ç  3. Ž¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨ F (x) § ¤ ñâáï á¨áâ¥¬®©­ ¥à -
¢¥­áâ¢:

8
<

:

x + 3 > 0;
x + 3 6= 1;
22x � 11

3 � 6x + 2 � 32x > 0 j : 32x
,

,

8
<

:

x > � 3;
x 6= � 2;
22x

32x � 11
3 � 2x 3x

3x 3x + 2 � 32x

32x > 0
,

8
<

:

x > � 3;
x 6= � 2;�

2
3

� 2x
� 11

3 �
�

2
3

� x
+ 2 > 0:

•¥è¨¬ ®â¤¥«ì­ ® ¯ ®á«¥¤­ ¥¥ ­ ¥à ¢¥­áâ¢®.Ž¡®§­  ç¨¬
�

2
3

� x = t; t > 0: ’ ª

ª ª
�

2
3

� 2x =
� �

2
3

� x
� 2

= t2; â®­ ¥à ¢¥­áâ¢®̄ à¨¬ ¥â ¢¨¤

t2 �
11
3

t + 2 > 0 , 3t2 � 11t + 6 > 0:
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„«ï à¥è¥­¨ï íâ®£®­ ¥à ¢¥­áâ¢  ­ ©¤ñ¬ ª®à­¨ ãà ¢­ ¥­¨ï 3t2 � 11t + 6 = 0:
„¨áªà¨¬¨­ ­â D = (� 11)2 � 4 � 3 � 6 = 121� 72 = 49 = 72:

t1 =
� (� 11)+ 7

2 � 3
=

11+ 7
6

=
18
6

= 3;

t2 =
� (� 11) � 7

2 � 3
=

11� 7
6

=
4
6

=
2
3

:

•¥è ¥­¨¥¬ ­ ¥à ¢¥­áâ¢  ï¢«ïîâ áï á«¥¤ãîé¨¥ t :
�

t > 3;
0 < t < 2

3
,

� �
2
3

� x > 3;
0 <

�
2
3

� x
< 2

3
,

�
x < log2=3 3;
�

2
3

� x <
�

2
3

� 1 ,
�

x < log2=3 3;
x > 1:

‘à ¢­¨¬ ç¨á«  � 3 ¨ log2=3 3:

� 3 _ log2=3 3 ) � 3 log2=3
2
3

_ log2=3 3 ) log2=3

�
2
3

� � 3

_ log2=3 3:

’ ª ª ª
�

2
3

� � 3
=

�
3
2

� 3
= 27

8 > 3 ¨ 2
3 < 1; â® log2=3

�
2
3

� � 3
< log2=3 3; ¯ ®íâ®¬ã

� 3 < log2=3 3: ‘à ¢­¨¬ ç¨á«  � 2 ¨ log2=3 3:

� 2 _ log2=3 3 ) � 2 log2=3
2
3

_ log2=3 3 ) log2=3

�
2
3

� � 2

_ log2=3 3:

’ ª ª ª
�

2
3

� � 2 =
�

3
2

� 2 = 9
4 < 3 ¨ 2

3 < 1; â® log2=3

�
2
3

� � 2 > log2=3 3; ¯ ®íâ®¬ã
� 2 > log2=3 3 ) � 2 6= log2=3 3:

ˆáå ®¤­  ï á¨áâ¥¬  ­ ¥à ¢¥­áâ¢¯à¨¢¥« áì ª ¢¨¤ã
8
>><

>>:

x > � 3;
x 6= � 2;�

x < log2=3 3;
x > 1:

ˆâ ª, à¥è¥­¨ï¬¨ á¨áâ¥¬ë ï¢«ïîâ áï á«¥¤ãîé¨¥ §­  ç¥­¨ï
2

4

�
x > � 3;
x < log2=3 3;

x > 1:

Žâ¢¥â: (� 3; log2=3 3) [ (1; + 1 ):

‡  ¤  ç  4. Ž¡®§­  ç¨¬ � = arctg(3 + 2
p

2); � = arctg
� p

2
2

�
: ’®£¤  tg � =

= 3 + 2
p

2, tg � =
p

2
2 . •® ®̄à¥¤¥«¥­¨î � �

2 < � < �
2 , ­ ® tg � > 0, ¯ ®íâ®¬ã

0 < � < �
2,  ­ « ®£¨ç­®0 < � < �

2 ; á«¥¤®¢ â¥«ì­ ®,� �
2 < � � � < �

2:
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„®ª ¦ ¥¬, çâ®tg(� � � ) = tg �
4 :

tg(� � � ) =
tg � � tg �

1 + tg � tg �
=

3 + 2
p

2 �
p

2
2

1 +
p

2
2 (3 + 2

p
2)

=
3 + 3

2

p
2

3 + 3
2

p
2

= 1 = tg
�
4

:

’ ª ª ª tg(� � � ) > 0 ¨ � �
2 < � � � < �

2; â® � � � ¯à¨­  ¤«¥¦¨â ¯ ¥à¢®©
ª®®à¤¨­ â ­ ®©ç¥â¢¥àâ¨, ¯ ®íâ®¬ã 0 < � � � < �

2:
•à¨ 0 < x < �

2 äã­ªæ¨ï y = tg x áâà®£®¢®§à áâ ¥â.‡­  ç¨â, ¨§ à ¢¥­ áâ¢ 
tg x1 = tg x2 á«¥¤ã¥â,çâ®x1 = x2 (¥á«¨ x1 ¨ x2 2 (0; �

2)) : ‘« ¥¤®¢ â¥«ì­ ®,

� � � =
�
4

) arctg(3 + 2
p

2) � arctg

p
2

2
=

�
4

;

çâ®¨ âà¥¡®¢ «®áì ¤®ª § âì.

‡  ¤  ç  5. ˆáå ®¤­ ®¥ãà ¢­ ¥­¨¥ ¬®¦­ ®¯ ¥à¥¯¨á âì ¢ ¢¨¤¥
p

3sin
�

2 � 2� x2� 2x
�

= a + 2cos2
�

2� x2� 2x
�

:

Ž¡®§­  ç¨¬ t = 2� x2� 2x; â®£¤  ãà ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤
p

3sin2t = a + 2cos2 t:

’ ª ª ª 2cos2 t = 1 + cos2t; â®
p

3sin2t = a + 1 + cos2t ,
p

3sin2t � cos2t = a + 1 ,

,

p
3

2
sin2t �

1
2

cos2t =
a + 1

2
, sin

�
2t �

�
6

�
=

a + 1
2

:

Ž¡®§­  ç¨¬ � = 2t � �
6; b = a+1

2 : ‡ ¬ ¥â¨¬, çâ® ¯à¨ b > 1 ¨ ¯à¨ b < � 1
¯ ®á«¥¤­ ¥¥ãà ¢­ ¥­¨¥ ( , á«¥¤®¢ â¥«ì­ ®,¨ ¨áå®¤­ ®¥)à¥è¥­¨© ­ ¥ ¨¬ ¥¥â.

• ©¤ñ¬, ª ª¨¥ §­  ç¥­¨ï ¯à¨­¨¬ ¥â t ª ª äã­ªæ¨ï ®â x: t = 2� x2� 2x,
á«¥¤®¢ â¥«ì­ ®, t > 0; ¯à¨çñ¬, t ¬®¦ ¥â ¡ ëâì áª®«ì ã£®¤­ ® ¡«¨§ª ® ª 0 ¯à¨
¡®«ìè¨å x. Œ ª á¨¬ «ì­ ®¥§­  ç¥­¨¥ ¢ëà ¦ ¥­¨¥ (� x2 � 2x) ¯à¨­¨¬ ¥â ¢
â®çª ¥ x = � � 2

2�(� 1) = � 1; ¢ íâ®© â®çª ¥ ®­ ® à ¢­ ® 1; ¯ ®íâ®¬ã ¬ ª á¨¬ «ì­ ®¥
t = 21 = 2: •®«ãç¨«¨, çâ®t 2 (0; 2]:

’ ª ª ª t 2 (0; 2] ¨ � = 2t � �
6; â®� 2

�
� �

6 ; 4 � �
6

�
: • ©¤ñ¬, ª ª¨¥ §­  ç¥­¨ï

¯à¨­¨¬ ¥â sin� ¯à¨ íâ¨å � : •à¨ ¢®§à áâ ­¨¨ � ®â� �
6 ¤® �

2 äã­ªæ¨ï sin�
¢®§à áâ ¥â®â� 1

2 ¤®1: ’ ª ª ª �
2 < 4 � �

6 < 7�
6 ¨ sin 7�

6 = sin
�
� �

6

�
= � 1

2, â®
sin

�
4 � �

6

�
> � 1

2 ¨ ¯à¨ ¢®§à áâ ­¨¨ � ®â �
6 ¤®4 � �

6 äã­ªæ¨ï sin� ã¡ë¢ ¥â
®â1 ¤®sin

�
4 � �

6

�
> � 1

2:
„®ª § ­ ®,çâ®sin� > � 1

2 ¯à¨ � 2
�
� �

6; 4 � �
6

�
. •®íâ ®¬ã ¤«ï «î¡®£ ®ç¨á« 

b 2
�
� 1

2; 1
�

áãé¥áâ¢ã¥â� 2
�
� �

6 ; 4 � �
6

�
; â ª ®¥,çâ®sin� = b ) áãé¥áâ¢ã¥â
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t 2 (0; 2]; â ª ®¥,çâ® sin
�
2t � �

6

�
= b ) áãé¥áâ¢ã¥âà¥è¥­¨¥ x ¨áå®¤­ ®£®

ãà ¢­ ¥­¨ï. …á«¨¦ ¥ b =2
�
� 1

2; 1
�

; â®ãà ¢­ ¥­¨¥ à¥è¥­¨© ­ ¥ ¨¬ ¥¥â.
ˆâ ª, § ¤  ç  á¢¥« áì ª à¥è¥­¨î á¨áâ¥¬ë

8
<

:

�
b6 � 1

2;
b> 1;

b= a+1
2

)
�

a+1
2 6 � 1

2;
a+1

2 > 1
,

�
a + 1 6 � 1;
a + 1 > 2 ,

�
a 6 � 2;
a > 1:

Žâ¢¥â: (�1 ; � 2] [ (1; + 1 ):

‚ à¨ ­â 19.2
Žâ¢¥âë:

‡  ¤  ç  1. (3; 5):

‡  ¤  ç  2. 45� :

‡  ¤  ç  3. (12;13) [ (13;+ 1 ):

‡  ¤  ç  4. “ª § ­¨¥. Ž¡®§­  ç¨âì � = arccos
q

2
3, � = arccos

p
6+1

2
p

3
¨

¤®ª § âì, çâ®� � � 2
�
� �

2; �
2

�
¨ sin(� � � ) = sin �

6.

‡  ¤  ç  5. [� 1;2):

‚ à¨ ­â 19.3
Žâ¢¥âë:

‡  ¤  ç  1. (2; 3); (� 1; 4; � 7; 2):

‡  ¤  ç  2. 150� :

‡  ¤  ç  3.
�
0; 1

64

�
[ (4; 5) [ (5; 6) [ (6; + 1 ):

‡  ¤  ç  4. “ª § ­¨¥. Ž¡®§­  ç¨âì � = arcsin4
5, � = arcsin 5

13 ¨ ¤®ª § âì,
çâ®� + � 2 (0; � ) ¨ cos(� + � ) = 16

25.

‡  ¤  ç  5.
�

� 1p
3
; 0

�
:
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‚ à¨ ­â 20.1

‡  ¤  ç  1. ˆá¯ ®«ì§ãï á¢®©áâ¢ «®£ à¨ä¬ ®¢, á¤¥« ¥¬ à ¢­ ®á¨«ì­ë¥ ¯à¥-
®¡à §®¢ ­¨ï ­ ¥à ¢¥­áâ¢ .

1
log2 �

+
1

log5 �
> 2 , log� 2 + log� 5 > 2 , log� (2 � 5) > 2 ,

, log� 10 > 2 , log� 10 > 2log� � , log� 10 > log� � 2 , 10 > � 2:

’ ª ª ª ­ ¥à ¢¥­áâ¢®10 > � 2 ¢¥à­®¥,â®¨ ¨áå®¤­ ®¥­ ¥à ¢¥­áâ¢®¢¥à­®¥,çâ®
¨ âà¥¡®¢ «®áì ¤®ª § âì.

‡  ¤  ç  2. • áá¬ ®âà¨¬ à ¢­ ®¡¥¤à¥­-
­ë© ¯àï¬ ®ã£®«ì­ë© âà¥ã£®«ì­¨ª AB C;
AB = 1+

p
2

4 : –¥­âà ®ªàã¦­ ®áâ¨ O «¥¦¨â
­  áâ®à®­ ¥ AB : •ãáâì ®ªàã¦­ ®áâì ª á -
¥âáï ª â ¥â  BC ¢ â®çª ¥ K : ’®£¤  ¨áª ®-
¬ë© à  ¤¨ãá ®ªàã¦­ ®áâ¨ R = OK = OA:
• áá¬ ®âà¨ 4 OK B: OB = AB � OA =
= 1+

p
2

4 � R, \ O = 90� (OK ? CB ª ª
à  ¤¨ãá, ¯à®¢¥¤ñ­­ë© ¢ â®çª ã ª á ­¨ï),
\ B = 45� , á«¥¤®¢ â¥«ì­ ®,4 OK B | à ¢­ ®¡¥¤à¥­­ë© ¨ BK = OK = R. •®
â¥®à¥¬¥ •¨ä £ ®à  OB 2 = OK 2 + BK 2:

 
1 +

p
2

4
� R

! 2

= R2 + R2 , R2 +
1 +

p
2

2
R �

 
1 +

p
2

4

! 2

= 0:

‚ëç¨á«ï¥¬ ¤¨áªà¨¬¨­ ­â ª¢  ¤à â ­ ®£®ãà ¢­ ¥­¨ï ¨ ­ å ®¤¨¬ ¥£®ª®à­¨:

D =

 
1 +

p
2

2

! 2

+ 4

 
1 +

p
2

4

! 2

= 2

 
1 +

p
2

2

! 2

) R =
� 1+

p
2

2 �
p

2 � 1+
p

2
2

2
:

“ç¨âë¢  ï, çâ®R > 0 ª ª à  ¤¨ãá, ¯ ®«ãç ¥¬

R =
� 1+

p
2

2 +
p

2 � 1+
p

2
2

2
=

� (1 +
p

2)+
p

2(1 +
p

2)
4

=
(
p

2 + 1)(
p

2 � 1)
4

=
1
4

:

Žâ¢¥â: 1
4:

‡  ¤  ç  3. ‘ ¤¥« ¥¬ § ¬¥­ã t = sin2x: ’®£¤  ãà ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤
2t2 � 5t + 2 = 0: „¨áªà¨¬¨­ ­â D = (� 5)2 � 4 � 2 � 2 = 25� 16 = 9 = 32:

t1 =
5 + 3
2 � 2

= 2; t2 =
5 � 3
2 � 2

=
1
2

:
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“à ¢­ ¥­¨¥ sin2x = 2 à¥è¥­¨© ­ ¥ ¨¬ ¥¥â,â ª ª ª j sin2xj 6 1 ¤«ï ¢á¥å x.

sin2x =
1
2

, 2x = (� 1)n �
6

+ � n; n 2 Z , x = (� 1)n �
12

+
� n
2

; n 2 Z:

Žâ¢¥â: (� 1)n �
12 + � n

2 ; n 2 Z:

‡  ¤  ç  4. • ©¤ñ¬ â®çª¨ íª áâà¥¬ã¬  äã­ªæ¨¨ f (x) = x3 � 3x2 � 9x + c:
„«ï íâ®£®­ ©¤ñ¬ â®çª¨, ¢ ª®â®àëå ¯à®¨§¢®¤­  ï à ¢­  0:

f 0(x) = (x3 � 3x2 � 9x + c)0= 3x2 � 6x � 9;

f 0(x) = 0 , 3x2 � 6x � 9 = 0 , x2 � 2x � 3 = 0 ,
�

x = � 1;
x = 3:

§­ ª f 0(x)

¯ ®¢¥¤¥­¨¥ f (x)

•®íâ ®¬ã a = � 1; b= 3 | â®çª¨ íª áâà¥¬ã¬  (¯ ®ãá«®¢¨î a < b).

f (1) = 1 � 3 � 9 + c = � 11c = b1;
f (a) = f (� 1) = � 1 � 3 + 9 + c = 5 + c = b2;
f (b) = = 27� 27� 27+ c = � 27+ c = b3:

•® ãá«®¢¨î ç¨á«  b1; b2; b3 á®áâ ¢«ïîâ £¥®¬¥âà¨ç¥áªãî ¯à®£à¥áá¨î, ¯ ®íâ®¬ã
¯ ®å à ªâ ¥à¨áâ¨ç¥áª®¬ã á¢®©áâ¢ã£¥®¬¥âà¨ç¥áª®©¯à®£à¥áá¨¨ b2

2 = b1 � b3.

b2
2 = b1 � b3 , (5 + c)2 = (� 11+ c) � (� 27+ c) ,

, 25+ 10c+ c2 = 297� 38c+ c2 , 48c = 272, c =
272
48

=
17
3

:

Žâ¢¥â: 17
3 :

‡  ¤  ç  5. Ž¡®§­  ç¨¬

f (x) = x2 + (2a2 + 6)x � a2 + 2a � 3;
g(x) = x2 + (a2 + 7a � 7)x � a2 + 2a � 3:

’®£¤  f (0) = g(0) = � a2 + 2a � 3 < 0 ¤«ï «î¡ ëå a, â ª ª ª ¤¨áªà¨¬¨­ ­â
D = 22� 4�(� 1)�(� 3) = � 8 < 0 ¨ ª®íää¨æ¨¥­â ¯à¨ a2 ®âà¨æ â¥«¥­. •®íâ ®¬ã
f (x) ¨¬ ¥¥â¤¢  ª®à­ï x1 ¨ x2 à §­ëå §­ ª ®¢ (¯à®¨§¢¥¤¥­¨¥ ª®à­ ¥©x1 ¨ x2

à ¢­ ®� a2 + 2a � 3 < 0), ¨ g(x) ¨¬ ¥¥â¤¢  ª®à­ï x3 ¨ x4 à §­ëå §­ ª ®¢.

f (x) � g(x) = (x2 + (2a2 + 6)x � a2 + 2a � 3)�

� (x2 + (a2 + 7a � 7)x � a2 + 2a � 3) = x(a2 � 7a + 13):

a2 � 7a + 13 > 0 ¯à¨ ¢á¥å a, â ª ª ª ¤¨áªà¨¬¨­ ­â D = 49� 52 = � 3 < 0 ¨
ª®íää¨æ¨¥­â ¯à¨ a2 ¯ ®«®¦¨â ¥«¥­. ‡­  ç¨â,
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f (x) � g(x) > 0 ¯à¨ x > 0;
f (x) � g(x) < 0 ¯à¨ x < 0;

f (x) = g(x) ¯à¨ x = 0:

ƒà ä ¨ª¨ äã­ªæ¨© f (x) ¨ g(x) ¯à¨
«î¡® ¬ ä¨ª á¨à®¢ ­­ ®¬ a ¨¬ ¥îâ

"
¯ ®å®-

¦¨© \ ¢¨¤: á«¥¢  ®â¢¥àâ¨ª «ì­ ®©®á¨
f (x) < g(x),   á¯à ¢  f (x) > g(x).

•¥è¨¬ ­ ¥à ¢¥­áâ¢®f (x)
g(x) < 0 ¬¥â®-

¤®¬ ¨­â ¥à¢ «®¢. • ¯à¨¬ ¥à, ­  ¨­â ¥à-
¢ «¥ ®â x2 ¤® x4 §­  ç¥­¨ï f (x) > 0;
g(x) < 0, ¯ ®íâ®¬ã f (x)

g(x) < 0 ­  íâ®¬
¨­â ¥à¢ «¥.

‘ã¬¬  ¤«¨­ ¨­â ¥à¢ «®¢, £¤¥ f (x)
g(x) < 0, à ¢­  áã¬¬¥ ¤«¨­ ¨­â ¥à¢ «®¢

(x1; x3) ¨ (x2; x4), ¯ ®íâ®¬ã ®­  à ¢­ 

(x3 � x1) + (x4 � x2) = (x4 + x3) � (x1 + x2):

•® â¥®à¥¬¥ ‚¨¥â  ¤«ï ãà ¢­ ¥­¨ï f (x) = 0 ¨¬ ¥¥¬ x1 + x2 = � (2a2 + 6), ¤«ï
ãà ¢­ ¥­¨ï g(x) = 0 ¨¬ ¥¥¬ x3 + x4 = � (a2 + 7a � 7). •®íâ ®¬ã

(x4 + x3) � (x1 + x2) = � (a2 + 7a � 7) + (2a2 + 6) = a2 � 7a + 13:

•® ãá«®¢¨î § ¤  ç¨ ­  ¤®­ ©â¨ â ª¨¥ a, çâ®a2 � 7a + 13 > 1:

a2 � 7a + 12 > 0;
(a � 3)(a � 4) > 0;�

a 6 3;
a > 4:

Žâ¢¥â: (�1 ; 3] [ [4;+ 1 ):

‚ à¨ ­â 20.2
Žâ¢¥âë:

‡  ¤  ç  1. „®ª § â ¥«ìáâ¢® ­ « ®£¨ç­® ¤®ª § â ¥«ìáâ¢ã § ¤  ç¨ ü1 ¢ -
à¨ ­â  10:1.

‡  ¤  ç  2. 7; 25:

‡  ¤  ç  3. � �
6 + 2� n; n 2 Z:

‡  ¤  ç  4. “ª § ­¨¥. ˆá¯ ®«ì§®¢ âì á¢®©áâ¢® à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥á-
á¨¨ an = an � 1+ an +1

2 , n > 2 ¨ á¢®©áâ¢ «®£ à¨ä¬ ®¢.

‡  ¤  ç  5. (�1 ; 2] [ [3;+ 1 ):
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‚ à¨ ­â 20.3
Žâ¢¥âë:
‡  ¤  ç  1. “ª § ­¨¥. •¥à¥©â¨ ª ®¤­ ®¬ã ®á­®¢ ­¨î ¢ «®£ à¨ä¬ å (­ -

¯à¨¬ ¥à, ª ®á­®¢ ­¨î 3) ¨ ¤®ª § âì ­ ¥à ¢¥­áâ¢®(log3 � � 2)2

log3 � > 0.

‡  ¤  ç  2. 14; 8:
‡  ¤  ç  3. �

4 + � n; n 2 Z:
‡  ¤  ç  4. � 1;0;1;2:
‡  ¤  ç  5. (�1 ; 4] [ [5;+ 1 ):

7.5. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2001 £.

‚ à¨ ­â 21.1
‡  ¤  ç  1. “à ¢­ ¥­¨¥ ª á â ¥«ì­ ®©ª £à ä ¨ª ã äã­ªæ¨¨ y = f (x) ¢ â®çª ¥

á  ¡ áæ¨áá®©x0 ¨¬ ¥¥â¢¨¤

y = f (x0) + f 0(x0)(x � x0):

‚ ¤ ­­ ®¬ á«ãç ¥ f (x) = 2cosx + 1, x0 = �
3. ‚ëç¨á«¨¬ f (x0) = 2cos�

3 + 1 = 2.
„ « ¥¥¢ëç¨á«¨¬ ¯à®¨§¢®¤­ãî f 0(x) = (2 cosx+ 1)0= � 2sinx. ‚ â®çª ¥x0 = �

3
¨¬ ¥¥¬ f 0(x0) = � 2sin �

3 = �
p

3. ˆáª ®¬®¥ãà ¢­ ¥­¨¥ ª á â ¥«ì­ ®©¨¬ ¥¥â¢¨¤

y = 2 �
p

3
�

x �
�
3

�
¨«¨ y = �

p
3x +

�
p

3
3

+ 2:

Žâ¢¥â: y = �
p

3x + �
p

3
3 + 2.

‡  ¤  ç  2. “à ¢­ ¥­¨¥ ï¢«ï¥â áï ª¢  ¤à â ­ë¬, ®­ ®¨¬ ¥¥âª®à­¨, ¥á«¨ ¥£®
¤¨áªà¨¬¨­ ­â D > 0, ­ å ®¤¨¬:

D = (� 2(a � 1))2 � 4(2a + 1) = 4(a2 � 2a + 1) � 8a � 4 = 4a2 � 16a;

D > 0 , 4a2 � 16a > 0 , 4a(a � 4) > 0:

•®á«¥¤­ ¥¥ ­ ¥à ¢¥­áâ¢®à¥è¨¬ ¬¥â®¤®¬ ¨­â ¥à¢ «®¢. Žâ¬ ¥â¨¬ ­  ç¨á«®¢®©
®á¨ ­ã «¨ äã­ªæ¨¨ 4a(a � 4): a = 0 ¨ a = 4, ¨ ¢ ª ¦¤ ®¬ ¨§ ¯ ®«ãç¥­­ëå
¨­â ¥à¢ «®¢ ®̄à¥¤¥«¨¬ §­ ª ¢ëà ¦ ¥­¨ï 4a(a � 4). ‚ á®®â¢¥âáâ¢¨¨ á®§­ -

ª®¬ ­ ¥à ¢¥­áâ¢  (> ) ­ å ®¤¨¬: a 2 (�1 ; 0] [ [4;+ 1 ). •à¨ íâ¨å §­  ç¥­¨ïå
¯ à ¬ ¥âà  a ãà ¢­ ¥­¨¥ ¨¬ ¥¥âª®à­¨.
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„¨áªà¨¬¨­ ­â D = 0 ¯à¨ a = 0 ¨ ¯à¨ a = 4. •à¨ a = 0 ãà ¢­ ¥­¨¥ ¨¬ ¥¥â
®¤¨­ ®âà¨æ â¥«ì­ë© ª®à¥­ì (x = � 1); ¯à¨ a = 4 | ®¤¨­ ¯ ®«®¦¨â ¥«ì­ë©
ª®à¥­ì (x = 4).

„ « ¥¥ áç¨â ¥¬ D > 0, â®£¤  ¨áå®¤­ ®¥ãà ¢­ ¥­¨¥ ¨¬ ¥¥â ¤¢  à §«¨ç­ëå
ª®à­ï. „«ï ®̄à¥¤¥«¥­¨ï §­ ª ®¢ ª®à­ ¥©¢ § ¢¨á¨¬ ®áâ¨ ®â§­  ç¥­¨ï ¯ à ¬ ¥-
âà  a ¢®á®̄«ì§ã¥¬áï â¥®à¥¬®© ‚¨¥â , á®£« á­®ª®â®à®© ¤«ï ª®à­ ¥©x1 ¨ x2

¢ë¯ ®«­¥­® �
x1 + x2 = 2(a � 1) = 2a � 2;
x1x2 = 2a + 1:

…á«¨®¡  ª®à­ï ¯ ®«®¦¨â ¥«ì­ë, â® áã¬¬  ¨ ¯à®¨§¢¥¤¥­¨¥ ª®à­ ¥©â ª¦ ¥
¯ ®«®¦¨â ¥«ì­ë, ¢¥à­®¨ ®¡à â ­ ®¥.•®íâ ®¬ã,

�
x1 > 0;
x2 > 0 ,

�
2a � 2 > 0;
2a + 1 > 0 ,

�
a > 1;
a > � 1

2
, a 2 (1; + 1 ):

‘ ãçñâ®¬ ãá«®¢¨ï D > 0 ¯ ®«ãç¨¬ á¨áâ¥¬ã
�

a 2 (1; + 1 );
a 2 (�1 ; 0) [ (4; + 1 ) , a 2 (4; + 1 ):

…á«¨®¡  ª®à­ï ®âà¨æ â¥«ì­ë, â® ­ « ®£¨ç­ë¬ ®¡à §®¬ ¯ ®«ãç¨¬
�

x1 < 0;
x2 < 0 ,

�
2a � 2 < 0;
2a + 1 > 0 ,

�
a < 1;
a > � 1

2
, a 2

�
�

1
2

; 1
�

:

‘ ãçñâ®¬ ãá«®¢¨ï D > 0 ¯ ®«ãç¨¬ á¨áâ¥¬ã
�

a 2
�
� 1

2; 1
�

;
a 2 (�1 ; 0) [ (4; + 1 )

, a 2
�

�
1
2

; 0
�

:

…á«¨ª®à­¨ ¨¬ ¥îâ à §­ë¥ §­ ª¨, â®íâ®à ¢­ ®á¨«ì­ ®ãá«®¢¨î x1x2 < 0,
â®¥áâì 2a + 1 < 0, ®âªã¤  a < � 1

2. “ç¨âë¢  ï, çâ®D > 0, ¯ ®«ãç¨¬
�

a 2
�
�1 ; � 1

2

�
;

a 2 (�1 ; 0) [ (4; + 1 )
, a 2

�
�1 ; �

1
2

�
:

…á«¨®¤¨­ ¨§ ª®à­ ¥©à ¢¥­ ­ã «î, â®íâ®à ¢­ ®á¨«ì­ ®ãá«®¢¨î x1x2 = 0, â®
¥áâì 2a+ 1 = 0, ®âªã¤  a = � 1

2. •®¤áâ ¢¨¢ a = � 1
2 ¢ ãá«®¢¨¥ x1+ x2 = 2a� 2,

¯ ®«ãç¨¬ x1 + x2 = � 3,   â ª ª ª ®¤¨­ ¨§ ª®à­ ¥©à ¢¥­ ­ã «î, â® ¤àã£®©
®âà¨æ â¥«¥­. ‡ ¬ ¥â¨¬, çâ®¯à¨ a = � 1

2 ¤¨áªà¨¬¨­ ­â D > 0.
Žâ¢¥â: ãà ¢­ ¥­¨¥ ¨¬ ¥¥â ª®à­¨ ¯à¨ a 2 (�1 ; 0] [ [4;+ 1 ). •à¨ a = 0

ãà ¢­ ¥­¨¥ ¨¬ ¥¥â®¤¨­ ®âà¨æ â¥«ì­ë© ª®à¥­ì; ¯à¨ a = 4 | ®¤¨­ ¯ ®«®¦¨-
â¥«ì­ë© ª®à¥­ì; ¯à¨ a 2

�
�1 ; � 1

2

�
| ®¤¨­ ®âà¨æ â¥«ì­ë© ¨ ®¤¨­ ¯ ®«®¦¨-

â¥«ì­ë© ª®à¥­ì; ¯à¨ a = � 1
2 | ®¤¨­ ª®à¥­ì ®âà¨æ â¥«ì­ë©,   ¤àã£®©à ¢¥­

­ã «î; ¯à¨ a 2
�
� 1

2; 0
�

| ¤¢  ®âà¨æ â¥«ì­ëå ª®à­ï; ¯à¨ a 2 (4; + 1 ) | ¤¢ 
¯ ®«®¦¨â ¥«ì­ëå ª®à­ï.
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‡  ¤  ç  3. „ ­ ®:
(O; R) | ®ªàã¦­ ®áâì,
(O1; r ) | ®ªàã¦­ ®áâì,
C | â®çª  ª á ­¨ï ®ªàã¦­ ®áâ¥©,
AB | ®¡é  ï ª á â ¥«ì­  ï.

• ©â¨: AB .

•¥è ¥­¨¥. •à®¢¥¤ñ¬ ®âà¥§ª¨ OA ¨ OB, ®­¨ ¡ ã¤ãâ ¯ ¥à¯¥­¤¨ª ã«ïà­ë
¯àï¬ ®©AB ª ª à  ¤¨ãáë, ¯à®¢¥¤ñ­­ë¥ ¨§ æ¥­âà®¢ ®ªàã¦­ ®áâ¥©¢ â®çª¨ ª -
á ­¨ï, á«¥¤®¢ â¥«ì­ ®,OA k O1B. ’® çª  C «¥¦¨â ­  ®âà¥§ª¥, á®¥¤¨­ïîé ¥¬
æ¥­âàë ®ªàã¦­ ®áâ¥©,â ª ª ª áãé¥áâ¢ã¥â®¡é  ï ª á â ¥«ì­  ï ` ª ®ªàã¦­ ®-
áâï¬, ¯à®å®¤ïé  ï ç¥à¥§â®çª ã C,   OC ? `, O1C ? ` ª ª à  ¤¨ãáë, ¯à®¢¥¤ñ­-
­ë¥ ¢ â®çª ã ª á ­¨ï C. „ « ¥¥,ç¥à¥§â®çª ã O1 ¯à®¢¥¤ñ¬ ¯àï¬ãî ¯ à «« ¥«ì-
­ãî AB , â®çª ã ¯ ¥à¥á¥ç¥­¨ï ¯àï¬ ®© á OA ®¡®§­ ç¨¬ ç¥à¥§K . • ááâ ®ï­¨¥
AK = O1B = r .

• áá¬ ®âà¨¬ âà¥ã£®«ì­¨ª OK O1: \ K = 90� , OO1 = OC + CO1 = R + r ,
OK = OA � AK = R � r . •® â¥®à¥¬¥ •¨ä £ ®à  ¯ ®«ãç¨¬

K O2
1 = OO2

1 � OK 2 = (R + r )2 � (R � r )2 = 4Rr;

®âªã¤  K O1 = 2
p

Rr . ’ ª ª ª AB = K O1, â®AB = 2
p

Rr .
Žâ¢¥â: 2

p
Rr .

‡  ¤  ç  4.
�

2x2 + y2 + 3xy = 12;
2(x + y)2 � y2 = 14 ,

�
2x2 + y2 + 3xy = 12;
2x2 + y2 + 4xy = 14:

‚ëçâ ¥¬ ¨§ ¢â®à®£®ãà ¢­ ¥­¨ï ¯ ¥à¢®¥ãà ¢­ ¥­¨¥, ¯ ®«ãç¨¬ xy = 2:
�

2x2 + y2 + 3xy = 12;
xy = 2 ,

�
2x2 + y2 + 3 � 2 = 12;
xy = 2 ,

�
2x2 + y2 = 6;
xy = 2:

ˆ§ ¢â®à®£®ãà ¢­ ¥­¨ï ¢ëà §¨¬ y ç¥à¥§x ¨ ¯ ®¤áâ ¢¨¬ ¢ ¯ ¥à¢®¥ãà ¢­ ¥­¨¥:
�

2x2 +
�

2
x

� 2 = 6;
y = 2

x :

•¥è¨¬ ®â¤¥«ì­ ®¯ ¥à¢®¥ãà ¢­ ¥­¨¥ á¨áâ¥¬ë:

2x2 +
�

2
x

� 2

= 6 , 2x2 +
4
x2 = 6 , x2 +

2
x2 = 3 , x4 � 3x2 + 2 = 0 ,

, (x2 � 1)(x2 � 2) = 0 ,
�

x2 = 1;
x2 = 2 ,

2

6
6
4

x = 1;
x = � 1;
x =

p
2;

x = �
p

2:
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•¥à¥¬ ¥­­ë¥ x ¨ y á¢ï§ ­ë á®®â­ ®è ¥­¨¥¬ y = 2
x , ¯ ®íâ®¬ã ¯ ®«ãç ¥¬ ç¥-

âëà¥ à¥è¥­¨ï: (1; 2); (� 1; � 2); (
p

2;
p

2); (�
p

2; �
p

2).
Žâ¢¥â: (1; 2); (� 1; � 2); (

p
2;

p
2); (�

p
2; �

p
2).

‡  ¤  ç  5. • §« ®¦¨¬ ­  ¬­ ®¦¨â ¥«¨ «¥¢ãî ç áâì ãà ¢­ ¥­¨ï:

m2 ln 2
ln 10

+ 2nm � 3m
ln 2
ln 10

� 6n �
p

3nm
ln 2
ln 10

� 2
p

3n2 = 0 ,

, m2 lg 2 + 2nm � 3m lg 2 � 6n �
p

3nm lg 2 � 2
p

3n2 = 0 ,

, (m2 lg 2 + 2nm) � (3m lg 2 + 6n) � (
p

3nm lg 2 + 2
p

3n2) = 0 ,

, m(m lg 2 + 2n) � 3(m lg 2 + 2n) �
p

3n(m lg 2 + 2n) = 0 ,

, (m lg 2 + 2n)(m � 3 �
p

3n) = 0 ,

,
�

m lg 2 + 2n = 0;
m � 3 �

p
3n = 0

,
�

n = � lg 2
2 m;

m = 3 +
p

3n:

’ ª ª ª ¯ ® ãá«®¢¨î m ¨ n | æ¥«ë¥ ç¨á« ,   ç¨á«® � lg 2
2 ­ ¥ ï¢«ï¥â áï à -

æ¨®­ «ì­ë¬, â®ãà ¢­ ¥­¨¥ n = � lg 2
2 m ¢ æ¥«ëå ç¨á« å ¨¬ ¥¥â¥¤¨­ áâ¢¥­­®¥

à¥è¥­¨¥ m = 0, n = 0. €­ « ®£¨ç­®,ãà ¢­ ¥­¨¥ m = 3 +
p

3n ¨¬ ¥¥â¥¤¨­-
áâ¢¥­­®¥à¥è¥­¨¥ ¢ æ¥«ëå ç¨á« å m = 3, n = 0, â ª ª ª ç¨á«®

p
3 ï¢«ï¥â áï

¨àà æ¨®­ «ì­ë¬.
Žâ¢¥â: m = 0, n = 0 ¨ m = 3, n = 0.

‚ à¨ ­â 21.2
Žâ¢¥âë:
‡  ¤  ç  1. y = �

p
3x +

p
3�
6 + 2.

‡  ¤  ç  2. “à ¢­ ¥­¨¥ ¨¬ ¥¥âª®à­¨ ¯à¨ a 2 (�1 ; � 2][
�

1
2; + 1

�
. •à¨ a =

= � 2; 1
2; 3 ãà ¢­ ¥­¨¥ ¨¬ ¥¥â®¤¨­ ¯ ®«®¦¨â ¥«ì­ë© ª®à¥­ì; ¯à¨ a 2 (�1 ; � 2)[

[
�

1
2; 6

7

�
| ¤¢  ¯ ®«®¦¨â ¥«ì­ëå ª®à­ï; ¯à¨ a = 6

7 | ®¤¨­ ª®à¥­ì ®âà¨æ â¥«ì-
­ë©,   ¤àã£®© à ¢¥­ ­ã «î; ¯à¨ a 2

�
6
7; 3

�
| ®¤¨­ ®âà¨æ â¥«ì­ë© ¨ ®¤¨­

¯ ®«®¦¨â ¥«ì­ë© ª®à¥­ì; ¯à¨ a 2 (3; + 1 ) | ¤¢  ¯ ®«®¦¨â ¥«ì­ëå ª®à­ï.

‡  ¤  ç  3. R =
p

b2+ c2

2 , r = bc
b+ c+

p
b2+ c2 .

‡  ¤  ç  4. (3
p

3;
p

3); (� 3
p

3; �
p

3); (4; 5); (� 4; � 5).
‡  ¤  ç  5. m = 0, n = 0 ¨ m = 0, n = � 1.

‚ à¨ ­â 21.3
Žâ¢¥âë:
‡  ¤  ç  1. y = 8x + 2 � 2� .
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‡  ¤  ç  2. “à ¢­ ¥­¨¥ ¨¬ ¥¥âª®à­¨ ¯à¨ a 2
�
�1 ; 4

3

�
. •à¨ a = 0; 4

3 ãà ¢-
­ ¥­¨¥ ¨¬ ¥¥â ®¤¨­ ¯ ®«®¦¨â ¥«ì­ë© ª®à¥­ì; ¯à¨ a 2 (�1 ; 0) [

�
1; 4

3

�
| ¤¢ 

¯ ®«®¦¨â ¥«ì­ëå ª®à­ï; ¯à¨ a 2 (0; 1) | ®¤¨­ ¯ ®«®¦¨â ¥«ì­ë© ¨ ®¤¨­ ®â-
à¨æ â¥«ì­ë© ª®à¥­ì; ¯à¨ a = 1 | ®¤¨­ ª®à¥­ì ¯ ®«®¦¨â ¥«ì­ë©,   ¤àã£®©
à ¢¥­ ­ã «î.

‡  ¤  ç  3. 52; 12
p

13; 8
p

13.

‡  ¤  ç  4. (3; 5); (� 3; � 5);
�

5
3; 13

3

�
;

�
� 5

3; � 13
3

�
.

‡  ¤  ç  5. m = 0, n = 0 ¨ m = 1, n = 0.

‚ à¨ ­â 22.1

‡  ¤  ç  1. ’ ª ª ª ®á­®¢ ­¨¥ «®£ à¨ä¬  á®¤¥à¦¨â ­ ¥¨§¢¥áâ­ãî, â®
¨áå®¤­ ®¥­ ¥à ¢¥­áâ¢®à ¢­ ®á¨«ì­ ®á®¢®ªã¯­ ®áâ¨ ¤¢ãå á¨áâ¥¬:

�
x+2
x2 > 1;

7 > 3
¨

�
0 < x+2

x2 < 1;
7 < 3:

‚â ®à  ï á¨áâ¥¬  ­ ¥ ¨¬ ¥¥â à¥è¥­¨©, â ª ª ª ­ ¥ ¢ë¯ ®«­¥­® ãá«®¢¨¥ 7 < 3.
•¥à¢  ï á¨áâ¥¬  à ¢­ ®á¨«ì­  ­ ¥à ¢¥­áâ¢ã

x + 2
x2

> 1 ,
x + 2 � x2

x2
> 0 ,

� (x � 2)(x + 1)
x2

> 0;

ª®â®à®¥à¥è ¥¬ ¬¥â®¤®¬ ¨­â ¥à¢ «®¢ ¨ ­ å ®¤¨¬ x 2 (� 1;0) [ (0; 2).

Žâ¢¥â: (� 1;0) [ (0; 2).

‡  ¤  ç  2.
�

tg x + tg y = 2;
cosx � cosy = 1

2
,

� sinx
cosx + siny

cosy = 2;
cosx � cosy = 1

2

,
� sinx�cosy+sin y�cosx

cosx�cosy = 2;
cosx � cosy = 1

2

,

,

(
sin(x+ y)
cosx�cosy = 2;
cosx � cosy = 1

2

,
�

sin(x + y) = 1;
1
2 (cos(x � y) + cos(x + y)) = 1

2
,

,
�

sin(x + y) = 1;
cos(x � y) = 1 ,

�
x + y = �

2 + 2� n; n 2 Z;
x � y = 2� k; k 2 Z ,

,
�

2x = �
2 + 2� (k + n);

y = x � 2� k; k; n 2 Z ,
�

x = �
4 + � (k + n);

y = �
4 + � (n � k); k; n 2 Z:

Žâ¢¥â: x = �
4 + � (k + n), y = �

4 + � (n � k), k; n 2 Z.
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‡  ¤  ç  3. Ž¡®§­  ç¨¬
p

3 + x = t > 0, â®£¤  x = t2 � 3 ¨ ­ ¥à ¢¥­áâ¢®
¯à¨¬ ¥â ¢¨¤ p

2 � t <
p

t2 + 1:

’ ª ª ª ®¡¥ ç áâ¨ ­ ¥à ¢¥­áâ¢  ­ ¥®âà¨æ â¥«ì­ë, ¢®§¢¥¤ñ¬ ¢ ª¢  ¤à â ¨ ¯ ®-
«ãç¨¬ �

2 � t < t2 + 1;
2 � t > 0 ,

�
t2 + t � 1 > 0;
t 6 2:

Š®à­ï¬¨ ãà ¢­ ¥­¨ï t2 + t � 1 = 0 ï¢«ïîâ áï ç¨á«  t = � 1�
p

5
2 ,   à¥è¥­¨ï¬¨

ª¢  ¤à â ­ ®£®­ ¥à ¢¥­áâ¢  á®¢®ªã¯­ ®áâì
"

t < � 1�
p

5
2 ;

t > � 1+
p

5
2 :

“ç¨âë¢  ï ­ ¥à ¢¥­áâ¢®t > 2 ¯ ®«ãç ¥¬
8
><

>:

"
t < � 1�

p
5

2 ;
t > � 1+

p
5

2 ;
t > 2

, t 2

 
� 1 +

p
5

2
; 2

#

:

‚®§¢à é ¥¬ áï ª ¯ ¥à¥¬¥­­ ®© x:

� 1 +
p

5
2

<
p

3 + x 6 2 ,

 
� 1 +

p
5

2

! 2

< 3 + x 6 22 ,

,
3 �

p
5

2
< 3 + x 6 4 ,

� 3 �
p

5
2

< x 6 1 , x 2

 
� 3 �

p
5

2
; 1

#

:

Žâ¢¥â:
�

� 3�
p

5
2 ; 1

i
.

‡  ¤  ç  4. „ ­ ®:
AB CD | âà ¯ ¥æ¨ï,
AB = 9 á¬, CD = 12 á¬,
AD = 30 á¬, BC = 15 á¬,
K | â®çª  ¯ ¥à¥á¥ç¥­¨ï ¯àï¬ëå

AB ¨ CD.

• ©â¨: \ AK D.
•¥è ¥­¨¥. Ž¡®§­  ç¨¬ \ AK D = � ¨ ¯à®¢¥¤ñ¬ BM k CD, â®£¤ 

\ AB M = \ AK D = � ;

BM = CD = 12; M D = BC = 15; AM = AD � M D = 30� 15 = 15:
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•® â¥®à¥¬¥ ª®á¨­ãá®¢ ¤«ï âà¥ã£®«ì­¨ª  AB M ¨¬ ¥¥¬

AM 2 = AB 2 + BM 2 � 2� AB � BM � cos� , 152 = 92 + 122 � 2� 9� 12� cos� ,

, 225= 81+ 144� 216cos� ; ®âªã¤  cos� = 0 ¨ � = 90� :

Žâ¢¥â: 90� .

‡  ¤  ç  5. Žæ¥­¨¬ «¥¢ãî ç áâì ãà ¢­ ¥­¨ï. ’ ª ª ª

3 + 2x � x2 = � (x2 � 2x � 3) = � (x � 1)2 + 4 6 4

¤«ï «î¡®£ ®x, â®
log2(3 + 2x � x2) 6 log2 4 = 2

¤«ï «î¡®£ ®¤®̄ãáâ¨¬ ®£®x.
„«ï ®æ¥­ª¨ ¯à ¢®©ç áâ¨ ­ ¥à ¢¥­áâ¢  ¯à¥¤¢ à¨â ¥«ì­ ®¤®ª ¦ ¥¬ ­ ¥à ¢¥­-

áâ¢®t + 1
t > 2 ¤«ï «î¡®£ ® t > 0. ’ ª ª ª (t� 1)2

t > 0 ¤«ï «î¡®£ ® t > 0,
â®

t2 � 2t + 1
t

> 0 , t � 2 +
1
t

> 0 , t +
1
t

> 2:

•¥à ¢¥­ áâ¢®¤®ª § ­ ®.
‡­  ç¥­¨ï x, ¯à¨ ª®â®àëå tg

�
� x
4

�
= 0 ­ ¥ ï¢«ïîâ áï ¤®̄ãáâ¨¬ë¬¨, ¯ ®íâ®¬ã

¯ ®«®¦¨¢ t = tg2
�

� x
4

�
> 0, ¯ ®«ãç¨¬

tg2
� � x

4

�
+

1
tg2

�
� x
4

� > 2:

’ ª¨¬ ®¡à §®¬, «¥¢ ï ç áâì ¨áå®¤­ ®ãà ¢­ ¥­¨ï 6 2,   ¯à ¢  ï ç áâì > 2 ¤«ï
«î¡®£ ®¤®̄ãáâ¨¬ ®£®x. • ¢¥­ áâ¢®¢®§¬®¦­ ®«¨èì ¢ á«ãç ¥, ª®£¤  ®¡¥ ç áâ¨
à ¢­ë 2. •®«ãç ¥¬ á¨áâ¥¬ã

�
log2(3 + 2x � x2) = 2;
tg2

�
� x
4

�
+ ctg2

�
� x
4

�
= 2

,
�

3 + 2x � x2 = 4;
tg2

�
� x
4

�
+ ctg2

�
� x
4

�
= 2

,

,
�

x2 � 2x + 1 = 0;
tg2

�
� x
4

�
+ ctg2

�
� x
4

�
= 2

,
�

x = 1;
tg2

�
� x
4

�
+ ctg2

�
� x
4

�
= 2

, x = 1:

•à®¢¥àª®©ã¡¥¦¤ ¥¬ áï, çâ®x = 1 ã¤®¢«¥â¢®àï¥â ¨áå®¤­ ®¬ã ãà ¢­ ¥­¨î.
Žâ¢¥â: 1.

‚ à¨ ­â 22.2
Žâ¢¥âë:
‡  ¤  ç  1. (1; + 1 ).
‡  ¤  ç  2. x = (� 1)n+1 �

8 + �
8 + � n

2 , y = (� 1)n �
8 + �

8 � � n
2 , n 2 Z.

‡  ¤  ç  3.
h
� 1; 3+

p
5

2

�
.



7.5. •ª§ ¬ ¥­ æ¨®­­ë¥ ¡ ¨« ¥âë 2001£. 151

‡  ¤  ç  4. a(b+ c)
2 .

‡  ¤  ç  5. � 1.

‚ à¨ ­â 22.3
Žâ¢¥âë:
‡  ¤  ç  1. (� 5; � 4).
‡  ¤  ç  2. x = 5�

12 � �
12 + � n, y = 5�

12 � �
12 � � n, n 2 Z, §­ ª¨ ¡ ¥àãâáï «¨¡®

®¤­ ®¢à¥¬¥­­ ®¢¥àå­¨¥, «¨¡® ®¤­ ®¢à¥¬¥­­ ®­¨¦­¨¥.

‡  ¤  ç  3.
h
� 1

2;
p

5+3
4

�
.

‡  ¤  ç  4. 54 á¬2.
‡  ¤  ç  5. 2.

‚ à¨ ­â 23.1
‡  ¤  ç  1.

5x � 3x+1 = 2(5x� 1 � 3x� 2) , 5x � 2 � 5x� 1 = 3x+1 � 2 � 3x� 2 ,

, 5x� 2+2 � 2 � 5x� 2+1 = 3x� 2+3 � 2 � 3x� 2 ,

, 5x� 2 � 25� 2 � 5x� 2 � 5 = 3x� 2 � 27� 2 � 3x� 2 ,

, 5x� 2(25 � 10) = 3x� 2(27 � 2) , 5x� 2 � 15 = 3x� 2 � 25 ,

,
5x� 2 � 15
3x� 2 � 15

=
3x� 2 � 25
3x� 2 � 15

,
5x� 2

3x� 2 =
25
15

,

,
�

5
3

� x� 2

=
�

5
3

� 1

, x � 2 = 1 , x = 3:

Žâ¢¥â: 3.

‡  ¤  ç  2. “à ¢­ ¥­¨¥ ª á â ¥«ì­ ®©ª £à ä ¨ª ã äã­ªæ¨¨ y = f (x) ¢ â®çª ¥
(x0; y0) ¨¬ ¥¥â¢¨¤

y = y0 + f 0(x0)(x � x0):

“ ­ á x0 = 1, y0 = 8, f (x) =

r �
5 � x

2
3

� 3
. • ©¤ñ¬

f 0(x) =
� �

5 � x
2
3

� 3
2

� 0

=
3
2

�
5 � x

2
3

� 1
2

�
�

�
2
3

�
x � 1

3 = � x � 1
3

�
5 � x

2
3

� 1
2

;

f 0(1) = � 1 � (5 � 1)
1
2 = � 2:

•®¤áâ ¢¨¢ ­ ©¤ ¥­­ë¥ §­  ç¥­¨ï ¢ ãà ¢­ ¥­¨¥ ª á â ¥«ì­ ®©,¯ ®«ãç¨¬

y = 8 � 2(x � 1) ¨«¨ y = � 2x + 10:
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• ©¤ñ¬ â®çª¨ ¯ ¥à¥á¥ç¥­¨ï ª á â ¥«ì­ ®© y =
= � 2x + 10 á ®áï¬¨ ª®®à¤¨­ â: ¥á«¨ x = 0,
â®y = 10; ¥á«¨ y = 0, â®x = 5. Žâ¬ ¥â¨¬ ­ 
¯« ®áª®áâ¨ xOy â®çª¨ A(0; 10) ¨ B(5; 0).

ˆ§ ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª  AOB ¯ ®
â¥®à¥¬¥ •¨ä £ ®à  ­ ©¤ñ¬

AB =
p

OA2 + OB 2 =
p

102 + 52 =
p

125= 5
p

5:

Žâ¢¥â: 5
p

5.

‡  ¤  ç  3.
�

x + y + x2 + y2 = 18;
xy + x2 + y2 = 19 ,

�
x + y + (x + y)2 � 2xy = 18;
(x + y)2 � xy = 19:

‘ ¤¥« ¥¬ § ¬¥­ã ¯ ¥à¥¬¥­­ëå a = x + y, b= xy. ‚ ­ ®¢ëå ¯ ¥à¥¬¥­­ëå á¨áâ¥¬ 
¯à¨¬ ¥â ¢¨¤
�

a + a2 � 2b= 18;
a2 � b= 19 ,

�
a + a2 � 2b= 18;
b= a2 � 19 ,

�
a + a2 � 2(a2 � 19) = 18;
b= a2 � 19:

•¥à¢®¥ ãà ¢­ ¥­¨¥ á¨áâ¥¬ë � a2 + a + 20 = 0 ¨¬ ¥¥âª®à­¨ a = � 4 ¨ a = 5.
•à¨ a = � 4 ­ å ®¤¨¬ b = (� 4)2 � 19 = � 3. ‚®§¢à é ¥¬ áï ª ¨áå®¤­ë¬

¯ ¥à¥¬¥­­ë¬.
�

x + y = � 4;
xy = � 3 ,

�
x = � 4 � y;
(� 4 � y)y = � 3 ,

�
x = � 4 � y;
y2 + 4y � 3 = 0:

„¨áªà¨¬¨­ ­â ª¢  ¤à â ­ ®£®ãà ¢­ ¥­¨ï D = 16+ 12= 28,ª®à­¨ y = � 4� 2
p

7
2 =

= � 2 �
p

7. ˆâ ª,

�
x = � 4 � y;
y = � 2 �

p
7

,

2

6
6
4

�
x = � 2 +

p
7;

y = � 2 �
p

7;�
x = � 2 �

p
7;

y = � 2 +
p

7:

•à¨ a = 5 ­ å ®¤¨¬ b = 52 � 19 = 6. ‚®§¢à é ¥¬ áï ª ¨áå®¤­ë¬ ¯ ¥à¥¬¥­-
­ë¬.

�
x + y = 5;
xy = 6 ,

�
x = 5 � y;
(5 � y)y = 6 ,

�
x = 5 � y;
y2 � 5y + 6 = 0 ,

,

8
<

:

x = 5 � y;�
y = 2;
y = 3

,

2

6
6
4

�
x = 3;
y = 2;�
x = 2;
y = 3:
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Žâ¢¥â: (� 2 +
p

7; � 2 �
p

7); (� 2 �
p

7; � 2 +
p

7); (3; 2); (2; 3).

‡  ¤  ç  4.

4cosx � sin2x > 0 , 4cosx � 2sinx cosx > 0 , 2cosx(2 � sinx) > 0:

’ ª ª ª � 1 6 sinx 6 1, â® � 1 6 � sinx 6 1, ®âªã¤  1 6 2 � sinx 6 3,
â® ¥áâì 2 � sinx > 0 ¤«ï «î¡®£ ®x. ‘« ¥¤®¢ â¥«ì­ ®, ¯ ®«ãç ¥¬ ­ ¥à ¢¥­áâ¢®
cosx > 0, à¥è¥­¨ï¬¨ ª®â®à®£®ï¢«ïîâ áï

x 2
�

�
�
2

+ 2� n;
�
2

+ 2� n
�

; n 2 Z:

Žâ¢¥â:
�
� �

2 + 2� n; �
2 + 2� n

�
, n 2 Z.

‡  ¤  ç  5.

2
� p

1 � jxj
� 2

� x > a ,
�

2 � 2jxj � x > a;
jxj 6 1 ,

2

6
6
4

�
2 � 2x � x > a;
0 6 x 6 1; (1)

�
2 + 2x � x > a;
� 1 6 x < 0: (2)

•¥è ¥¬ á¨áâ¥¬ã (1).
�

2 � 2x � x > a;
0 6 x 6 1 ,

�
x < 2� a

3 ;
0 6 x 6 1:

…á«¨ 2� a
3 6 0, â® à¥è¥­¨© ­ ¥â; ¥á«¨ 0 < 2� a

3 6 1, â® 0 6 x < 2� a
3 ; ¥á«¨

2� a
3 > 1, â®0 6 x 6 1.

’ ª¨¬ ®¡à §®¬, ¤«ï á¨áâ¥¬ë (1) ¯ ®«ãç ¥¬: ¯à¨ a > 2 à¥è¥­¨© ­ ¥â; ¯à¨
� 1 6 a < 2 x 2

�
0; 2� a

3

�
; ¯à¨ a < � 1 x 2 [0;1].

•¥è ¥¬ á¨áâ¥¬ã (2).
�

2 + x > a;
� 1 6 x < 0 ,

�
x > a � 2;
� 1 6 x < 0:

…á«¨a � 2 < � 1, â®� 1 6 x < 0; ¥á«¨ � 1 6 a � 2 < 0, â®a � 2 < x < 0; ¥á«¨
a � 2 > 0, â®à¥è¥­¨© ­ ¥â.
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’ ª¨¬ ®¡à §®¬, ¤«ï á¨áâ¥¬ë (2) ¯ ®«ãç ¥¬: ¯à¨ a < 1 x 2 [� 1;0); ¯à¨
1 6 a < 2 x 2 (a � 2;0); ¯à¨ a > 2 à¥è¥­¨© ­ ¥â.

Ž¡ê¥ ¤¨­ï¥¬ à¥è¥­¨ï á¨áâ¥¬ (1) ¨ (2): ¯à¨ a < � 1 x 2 [0;1] [ [� 1;0] =
= [� 1;1]; ¯à¨ � 1 6 a < 1 x 2

�
� 1; 2� a

3

�
; ¯à¨ 1 6 a < 2 x 2

�
a � 2; 2� a

3

�
; ¯à¨

a > 2 à¥è¥­¨© ­ ¥â.
Žâ¢¥â: ¯à¨ a < � 1 x 2 [� 1;1]; ¯à¨ � 1 6 a < 1 x 2

�
� 1; 2� a

3

�
; ¯à¨

1 6 a < 2 x 2
�
a � 2; 2� a

3

�
; ¯à¨ a > 2 à¥è¥­¨© ­ ¥â.

‚ à¨ ­â 23.2
Žâ¢¥âë:
‡  ¤  ç  1. 3.
‡  ¤  ç  2. •« ®é  ¤ì ª ¦¤ ®£®âà¥ã£®«ì­¨ª  à ¢­  8.

‡  ¤  ç  3. (� 4;2); (2; � 4);
�

3+
p

21
2 ; 3�

p
21

2

�
;

�
3�

p
21

2 ; 3+
p

21
2

�
.

‡  ¤  ç  4. (� � + 2� n; 2� n), n 2 Z.
‡  ¤  ç  5. •à¨ a < � 1

2 x 2
�
� 1

2; 1
2

�
; ¯à¨ � 1

2 6 a < 1
2 x 2

�
� 1

2; 1� a
3

�
; ¯à¨

1
2 6 a < 1 x 2

�
a � 1; 1� a

3

�
; ¯à¨ a > 1 à¥è¥­¨© ­ ¥â.

‚ à¨ ­â 23.3
Žâ¢¥âë:
‡  ¤  ç  1. 2.
‡  ¤  ç  2. 2.
‡  ¤  ç  3. (9; 1); (1; 9).
‡  ¤  ç  4.

�
� n; arctg 3

2 + � n
�
, n 2 Z.

‡  ¤  ç  5. •à¨ a 6 � 1
2 à¥è¥­¨© ­ ¥â; ¯à¨ � 1

2 < a 6 � 1
4

x 2
�
� 2(2a + 1); 2

3(2a + 1)
�
; ¯à¨ � 1

4 < a 6 1
4 x 2

�
� 1; 2

3(2a + 1)
�
; ¯à¨ a > 1

4
x 2 [� 1;1].

‚ à¨ ­â 24.1
‡  ¤  ç  1. Ž¡« áâì ®̄à¥¤¥«¥­¨ï äã­ªæ¨¨ Y § ¤ ñâáï ­ ¥à ¢¥­áâ¢®¬

6 �
4x + 3
2x � 5

> 0 ,
6(2x � 5) � (4x + 3)

2x � 5
> 0 ,

8x � 33
2x � 5

> 0;

ª®â®à®¥à¥è¨¬ ¬¥â®¤®¬ ¨­â ¥à¢ «®¢. Žâ¬ ¥ç ¥¬ ­ã «ì ç¨á«¨â ¥«ï x = 33
8 ¨

­ã «ì §­ ¬ ¥­ â ¥«ï x = 5
2 ­  ®á¨ x ¨ ¢ ª ¦¤ ®¬ ¨§ ¯ ®«ãç¥­­ëå ¨­â ¥à¢ «®¢

®̄à¥¤¥«ï¥¬ §­ ª äã­ªæ¨¨ y(x) = 8x� 33
2x� 5 .

‚ á®®â¢¥âáâ¢¨¨ á®§­ ª ®¬ ­ ¥à ¢¥­áâ¢  ¢ë¯¨áë¢ ¥¬ ®â¢¥â:x 2
�
�1 ; 5

2

�
[

[
�

33
8 ; + 1

�
.
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Žâ¢¥â:
�
�1 ; 5

2

�
[

�
33
8 ; + 1

�
.

‡  ¤  ç  2.

9x � 75� 3x� 1 � 54 = 0 , 32x � 75� 3x �
1
3

� 54 = 0 , (3x)2 � 25� 3x � 54 = 0:

„ ­­ ®¥¯ ®ª § â ¥«ì­ ®¥ãà ¢­ ¥­¨¥ à¥è ¥¬ § ¬¥­®© t = 3x > 0. •®«ãç ¥¬
ª¢  ¤à â ­ ®¥ãà ¢­ ¥­¨¥

t2 � 25t � 54 = 0;
¤¨áªà¨¬¨­ ­â ª®â®à®£®D = 252 + 4 � 54 = 841¯ ®«®¦¨â ¥«¥­ ¨ ª®à­¨ t = 27
¨ t = � 2. ’ ª ª ª t = 3x > 0, â® t = � 2 ­ ¥ ¯ ®¤å®¤¨â. ‚®§¢à é ¥¬ áï ª
¯ ¥à¥¬¥­­ ®© x, ¯ ®«ãç ¥¬ ®¤­ ®ãà ¢­ ¥­¨¥

3x = 27 , 3x = 33 , x = 3:

Žâ¢¥â: 3.

‡  ¤  ç  3. •à¨¬ ¥­¨¬ ä®à¬ã«ã

tg(� � � ) =
tg � � tg �

1 + tg � tg �

¨ ¯ ®¤áâ ¢¨¬ ¢ ­ ¥ñ¤ ­­ë¥ §­  ç¥­¨ï tg � = 1
4, tg � = 5

3. •®«ãç¨¬

tg(� � � ) =
1
4 � 5

3

1 + 1
4 � 5

3

=
(3 � 20) � 12
(12 + 5) � 12

= � 1:

’®£¤ 

� � � = arctg(� 1) + � n; n 2 Z , � � � = �
�
4

+ � n; n 2 Z:

•® ãá«®¢¨î � < � < 3�
2 , 0 < � < �

2, á«¥¤®¢ â¥«ì­ ®,� �
2 < � � < 0. ‘« ®¦¨¢

¯ ¥à¢®¥̈ âà¥âì¥ ­ ¥à ¢¥­áâ¢ , ¯ ®«ãç¨¬ �
2 < � � � < 3�

2 , â®¥áâì � � � = 3�
4 .

Žâ¢¥â: 3�
4 .

‡  ¤  ç  4. ‚ëç¨á«¨¬ ¤¨áªà¨¬¨­ ­â ¤ ­­ ®£®ª¢  ¤à â ­ ®£®ãà ¢­ ¥­¨ï:

D = 4(a + 1)2 � 4(a2 � a + 3) = 4(a2 + 2a + 1 � a2 + a � 3) = 4(3a � 2):

“à ¢­ ¥­¨¥ ¡ ã¤¥â ¨¬ ¥âì ª®à­¨, ¥á«¨ D > 0, â®¥áâì ¯à¨ a > 2
3. •ãáâì x1 ¨

x2 | ª®à­¨ ãà ¢­ ¥­¨ï. •® â¥®à¥¬¥ ‚¨¥â 
�

x1 + x2 = 2(a + 1);
x1x2 = a2 � a + 3:
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‚ëà §¨¬ áã¬¬ã ªã¡®¢ ª®à­ ¥©ç¥à¥§a:

f (a) = x3
1 + x3

2 = (x1 + x2)(x2
1 � x1x2 + x2

2) = (x1 + x2)(( x1 + x2)2 � 3x1x2) =

= 2(a+ 1)(4(a+ 1)2� 3(a2� a+ 3)) = 2(a+ 1)(a2+ 11a� 5) = 2(a3+ 12a2+ 6a� 5):

• ©¤ñ¬ ¯à®¨§¢®¤­ãî f 0(a) = 2(3a2 + 24a + 6) ¨ ¥ñ ªà¨â¨ç¥áª¨¥ â®çª¨ ¨§
ãá«®¢¨ï f 0(a) = 0:

3a2 + 24a + 6 = 0 , a2 + 8a + 2 = 0:

„¨áªà¨¬¨­ ­â D = 64� 8 = 56, ª®à­¨ ãà ¢­ ¥­¨ï a1;2 = � 8�
p

56
2 = � 4 �

p
14.

Ž¯à¥ ¤¥«¨¬ §­ ª¨ f 0(a) ­  ¨­â ¥à¢ «¥
�

2
3; + 1

�
. Ž¡ ¥ ªà¨â¨ç¥áª¨¥ â®çª¨ a1;2 =2

=2
�

2
3; + 1

�
, á«¥¤®¢ â¥«ì­ ®, f 0(a) á®åà ­ï¥â §­ ª ­ 

�
2
3; + 1

�
. ‚§ï¢ «î¡ ãî

â®çª ã, ­ ¯à¨¬ ¥à,1 2
�

2
3; + 1

�
¨ ®̄à¥¤¥«¨¢ §­ ª f 0(1) = 2(3+ 24+ 6) = 66 > 0,

§ ª«îç ¥¬, çâ® f 0(a) > 0 ¯à¨ a 2
�

2
3; + 1

�
. ‘« ¥¤®¢ â¥«ì­ ®,äã­ªæ¨ï f (a)

¬®­ ®â®­­ ®¢®§à áâ ¥â­ 
�

2
3; + 1

�
¨ ¤®áâ¨£ ¥âá¢®¥£®­ ¨¬ ¥­ìè ¥£®§­  ç¥­¨ï

¢ â®çª ¥ a = 2
3.

Žâ¢¥â: 2
3.

‡  ¤  ç  5.

logx2+ y2(x + y) > 1 , logx2+ y2(x + y) > logx2+ y2

�
x2 + y2� :

• ©¤ñ¬ Ž„‡: 8
<

:

x + y > 0;
x2 + y2 > 0;
x2 + y2 6= 1

,

8
<

:

y > � x;
x 6= 0; y 6= 0;
x2 + y2 6= 1:

•¥à ¢¥­ áâ¢®y > � x ­  ¯« ®áª®áâ¨ xOy § ¤ ñâ ¯ ®«ã¯«®áª®áâì á £à ­¨æ ¥©
y = � x, ¯à¨çñ¬ £à ­¨æ  ­ ¥ ¢å®¤¨â ¢ íâã ¯ ®«ã¯«®áª®áâì ¨ ¨§®¡à ¦ ¥â áï
¯ã­ªâ¨à® ¬. •¥à ¢¥­ áâ¢  x 6= 0, y 6= 0 ¨áª«îç îâ ­  ç « ® ª®®à¤¨­ â ¨§
¨áª ®¬®© ®¡« áâ¨. “à ¢­ ¥­¨¥ x2 + y2 = 1 | íâ® ãà ¢­ ¥­¨¥ ®ªàã¦­ ®áâ¨ á
æ¥­âà®¬ ¢ ª®®à¤¨­ â ¨ à  ¤¨ãá®¬ R = 1.

ƒà ä ¨ç¥áª¨ Ž„‡ ¯ ®ª § ­ ®­  à¨áã­ª ¥ ¢ ¢¨¤¥ § èâà¨å ®¢ ­­ ®©®¡« áâ¨.
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•  Ž„‡ ¨áå®¤­ ®¥«®£ à¨ä¬¨ç¥áª ®¥­ ¥à ¢¥­áâ¢®à ¢­ ®á¨«ì­ ®á®¢®ªã¯­ ®-
áâ¨ á¨áâ¥¬ ­ ¥à ¢¥­áâ¢:

2

6
6
4

�
x2 + y2 > 1;
x + y > x2 + y2;�
x2 + y2 < 1;
x + y < x2 + y2

,

2

6
6
6
6
4

(
x2 + y2 > 1; (1)
�
x � 1

2

� 2 +
�
y � 1

2

� 2 <
�

1p
2

� 2
; (2)

(
x2 + y2 < 1; (3)
�
x � 1

2

� 2
+

�
y � 1

2

� 2
>

�
1p
2

� 2
: (4)

•¥à ¢¥­ áâ¢®(1) § ¤ ñâ ­  ¯« ®áª®áâ¨ xOy ¢­¥è­ ®áâì ªàã£  á æ¥­âà®¬ ¢
â®çª ¥ O(0; 0) ¨ à  ¤¨ãá®¬ R = 1, ­ ¥à ¢¥­áâ¢®(2) § ¤ ñâ ¢­ãâà¥­­ ®áâìªàã£ 
á æ¥­âà®¬ ¢ â®çª ¥ O1

�
1
2; 1

2

�
¨ à  ¤¨ãá®¬ r = 1p

2
. Žâ¬ ¥â¨¬, çâ®®ªàã¦­ ®áâ¨

¯ ¥à¥á¥ª îâ áï ¢ â®çª å A(0; 1) ¨ B(1; 0).
€­ « ®£¨ç­®áâà®̈¬ ¬­ ®¦ ¥áâ¢®,§ ¤ ­­ ®¥­ ¥à ¢¥­áâ¢ ¬¨ (3) ¨ (4).

Ž¡ê¥ ¤¨­¨¢ ®¡« áâ¨, ¨§®¡à ¦ñ­­ë¥ ­  ¯ ®á«¥¤­¨å ¤¢ãå à¨áã­ª å ¨ ¢§ï¢
¨å ¯ ¥à¥á¥ç¥­¨¥á Ž„‡, ¯ ®«ãç¨¬ ®ª®­ç â ¥«ì­ë© ç¥àâñ¦.
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•« ®é  ¤ì § èâà¨å ®¢ ­­ ®©ä¨£ãàë ¥áâì áã¬¬  ¯« ®é  ¤¥©¬¥­ìè ¥£®ªàã£ 
¨ ¡®«ìè ¥£®¯ ®«ãªàã£  §  ¢ëç¥â®¬ ¤¢ãå ¯« ®é  ¤¥©¨å ®¡é ¥©ç áâ¨, ª®â®à  ï
á®áâ®̈â ¨§ ¬¥­ìè ¥£®¯ ®«ãªàã£  ¨ á¥£¬¥­â  AO1BC. ‡ ¬ ¥â¨¬, çâ®â®çª  O1

ï¢«ï¥â áï á¥à¥¤¨­ ®©®âà¥§ª  AB ¨ \ AOB = � = �
2. •« ®é  ¤ì á¥£¬¥­â 

Sá¥£¬ =
1
2

R2(� � sin� ) =
1
2

� 12 �
� �

2
� sin

�
2

�
=

1
2

� �
2

� 1
�

=
�
4

�
1
2

:

•« ®é  ¤ì ¬¥­ìè ¥£®ªàã£  S1 = � r 2 = �
2, •« ®é  ¤ì ¡®«ìè ¥£®¯ ®«ãªàã£  S2 =

= 1
2� R2 = �

2.
Žª ®­ç â ¥«ì­ ®¯ ®«ãç ¥¬

S = S1 + S2 � 2
�

1
2

S1 + Sá¥£¬

�
=

�
2

+
�
2

� 2
�

�
4

+
�
4

�
1
2

�
= 1:

Žâ¢¥â: 1.

‚ à¨ ­â 24.2
Žâ¢¥âë:

‡  ¤  ç  1. (� 6;0].

‡  ¤  ç  2. 1.

‡  ¤  ç  3. 7�
4 .

‡  ¤  ç  4. k = 0. “ª § ­¨¥. •à¨ à¥è¥­¨¨ ­ ¥à ¢¥­áâ¢  D > 0 ¨ ­ å ®-
¦¤ ¥­¨¨ ªà¨â¨ç¥áª¨å â®ç¥ª ¯à®¨§¢®¤­ ®© ¬®¦­ ®¨á¯ ®«ì§®¢ âì £à ä ¨ç¥áª¨©
¬¥â®¤.

‡  ¤  ç  5. S = 1. “ª § ­¨¥. •¥è ¥­¨¥  ­ « ®£¨ç­® à¥è¥­¨î § ¤  ç¨ 5
¢ à¨ ­â  14.1.

‚ à¨ ­â 24.3
Žâ¢¥âë:

‡  ¤  ç  1. (�1 ; 0] [ (4; + 1 ).

‡  ¤  ç  2. � 4.

‡  ¤  ç  3. 15�
4 .

‡  ¤  ç  4. ‘ã¬¬  ªã¡®¢ ª®à­ ¥©¡ ã¤¥â­ ¨¬ ¥­ìè ¥©¯à¨ a = 2+
p

7, ¡ ã¤¥â
­ ¨¡®«ìè ¥©¯à¨ a = � 1

2.

‡  ¤  ç  5. S = 1.
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‚ à¨ ­â 25.1

‡  ¤  ç  1.
�

9x+ y = 729;
3x� y� 1 = 1 ,

�
9x+ y = 93;
3x� y� 1 = 30 ,

�
x + y = 3;
x � y � 1 = 0 ,

�
x = 2;
y = 1:

Žâ¢¥â: (2; 1).

‡  ¤  ç  2. „ ­ ®:
f bng | £¥®¬¥âà¨ç¥áª  ï ¯à®£à¥áá¨ï,
bn > 0 ¤«ï «î¡®£ ®n 2 N,
b1 + b2 + b3 = 221,
b3 � b1 = 136.

• ©â¨: S6.
•¥è ¥­¨¥. •® ä®à¬ã«¥ ®¡é ¥£® ç«¥­  £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ bn =

= b1qn� 1, £¤¥ q | §­ ¬ ¥­ â ¥«ì ¯à®£à¥áá¨¨, ¨¬ ¥¥¬ b2 = b1q, b3 = b1q2. ˆ§
ãá«®¢¨© ¯ ®«ãç ¥¬ á¨áâ¥¬ã

�
b1 + b1q+ b1q2 = 221;
b1q2 � b1 = 136 ,

�
b1(1 + q+ q2) = 221;
b1(q2 � 1) = 136:

ˆ§ ¢â®à®£®ãà ¢­ ¥­¨ï ¢ëà §¨¬ b1 = 136
q2� 1 ¨ ¯ ®¤áâ ¢¨¬ ¢ ¯ ¥à¢®¥ãà ¢­ ¥­¨¥,

¯ ®«ãç¨¬
136

q2 � 1
(1 + q+ q2) = 221:

•®«ãç¥­­ ®¥ãà ¢­ ¥­¨¥ á®ªà é ¥¬ ­  17 ¨ ­ å ®¤¨¬ q:

8
q2 � 1

(1 + q+ q2) = 13 , 8(1+ q+ q2) = 13(q2 � 1) , 5q2 � 8q � 21 = 0:

„¨áªà¨¬¨­ ­â D = 484,q1 = 8+22
10 = 3, q2 = 8� 22

10 = � 1; 4 | ­ ¥ ¯ ®¤å®¤¨â, â ª
ª ª ¯ ®ãá«®¢¨î ¢á¥ç«¥­ë ¯à®£à¥áá¨¨ ¯ ®«®¦¨â ¥«ì­ë.

’¥¯ ¥àì ­ å ®¤¨¬ b1 = 136
q2� 1 = 136

8 = 17. •à¨¬ ¥­¨¢ ä®à¬ã«ã áã¬¬ë ¯ ¥à¢ëå
n ç«¥­®¢ £¥®¬¥âà¨ç¥áª®©¯à®£à¥áá¨¨

Sn =
b1(1 � qn)

1 � q
;

­ å ®¤¨¬

S6 =
b1(1 � q6)

1 � q
=

17(1� 36)
1 � 3

= 6188:

Žâ¢¥â: 6188.
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‡  ¤  ç  3. „ ­ ®:
AB CD | âà ¯ ¥æ¨ï,
AD = 6 á¬, BC = 4 á¬,
\ BAD = 30� , \ CDA = 45� .

• ©â¨: Sâà ¯ ¥æ¨¨.
•¥è ¥­¨¥. •à®¢¥¤ñ¬ ¢ëá®âë BE = CF = h, â®£¤  EF = BC = 4.

ˆ§ ¯àï¬ ®ã£®«ì­ ®£® âà¥ã£®«ì­¨ª  AB E ­ å ®¤¨¬ AE = BE ctg 30� = h
p

3.
’ ª ª ª âà¥ã£®«ì­¨ª CF D | ¯àï¬ ®ã£®«ì­ë© ¨ à ¢­ ®¡¥¤à¥­­ë©, â®F D =
= CF = h. ’®£¤  AE + F D = AD � EF = 6 � 4 = 2, â®¥áâì h

p
3 + h = 2,

®âªã¤  h = 2p
3+1

.
•« ®é  ¤ì âà ¯ ¥æ¨¨

Sâà ¯ ¥æ¨¨ =
1
2

(AD + BC)h =
1
2

(6 + 4)
2

p
3 + 1

=
10

p
3 + 1

= 5(
p

3 � 1):

Žâ¢¥â: 5(
p

3 � 1) á¬2.

‡  ¤  ç  4. ‘ ¤¥« ¥¬ á«¥¤ãîé¨¥ ¯à¥®¡à §®¢ ­¨ï, æ¥«ì ª®â®àëå ¯à¥¤áâ -
¢¨âì ¨áå®¤­ ®¥¢ëà ¦ ¥­¨¥ ¢ ¢¨¤¥ à §­ ®áâ¨ ª¢  ¤à â ®¢.

x4 + 2x2 + 9 = x4 + 6x2 + 9 � 4x2 = (x2 + 3)� (2x)2 =

= (x2 + 3 � 2x)(x2 + 3 + 2x) = (x2 � 2x + 3)(x2 + 2x + 3):

Œë ¯ ®«ãç¨«¨ ¨áª ®¬®¥à §«®¦ ¥­¨¥ ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥­¨ï ¤¢ãå ¯à¨¢¥ ¤ñ­­ëå
(â®¥áâì ã ª®â®àëå ª®íää¨æ¨¥­â ¯à¨ x2 à ¢¥­ 1) ª¢  ¤à â ­ëå âàñåç«¥­®¢.

Žâ¢¥â: (x2 � 2x + 3)(x2 + 2x + 3).

‡  ¤  ç  5. Žæ¥­¨¬ ¯à ¢ãî ç áâì ãà ¢­ ¥­¨ï:

2x2 � 4
p

2x + 4 +
p

2 = 2(x �
p

2)2 +
p

2 >
p

2

¤«ï «î¡®£ ®x, â ª ª ª (x �
p

2)2 > 0 ¤«ï «î¡®£ ®x.
’¥¯ ¥àì ®æ¥­¨¬ «¥¢ãî ç áâì ãà ¢­ ¥­¨ï. •à¨ x 6= 0 ¨¬ ¥¥¬ � x2

x4+4 = �
x2+ 4

x 2
.

•®¤áâ ¢¨¢ ¢ ¨§¢¥áâ­ ®¥­ ¥à ¢¥­áâ¢®a + b > 2
p

ab, £¤¥ a > 0, b> 0 §­  ç¥­¨ï
a = x2, b= 4

x2 ¯ ®«ãç¨¬

x2 +
4
x2

> 2

r

x2 �
4
x2

= 4:

‘« ¥¤®¢ â¥«ì­ ®, �
x2+ 4

x 2
6 �

4 . •à¨ x = 0  à£ã¬¥­â � x2

x4+4 = 0. •®«ãç ¥¬ ¯à¨
«î¡® ¬ x ®æ¥­ª ã

0 6
� x2

x4 + 4
6

�
4

:



7.5. •ª§ ¬ ¥­ æ¨®­­ë¥ ¡ ¨« ¥âë 2001£. 161

’ ª ª ª äã­ªæ¨ï y = sint ¬®­ ®â®­­ ®¢®§à áâ ¥â­  ®âà¥§ª¥
�
0; �

4

�
, â®

sin
�

� x2

x4 + 4

�
6

�
4

6

p
2

2
:

‘« ¥¤®¢ â¥«ì­ ®,

2sin
�

� x2

x4 + 4

�
6

p
2:

ˆáå ®¤­ ®¥ãà ¢­ ¥­¨¥ ¨¬ ¥¥âà¥è¥­¨ï â®£¤  ¨ â®«ìª®â®£¤ , ª®£¤  ®¡¥ç áâ¨
ãà ¢­ ¥­¨ï à ¢­ë

p
2.

(
2sin

�
� x2

x4+4

�
=

p
2;

2(x �
p

2)2 +
p

2 =
p

2
,

(
sin

�
� x2

x4+4

�
=

p
2

2 ;

(x �
p

2)2 = 0
, x =

p
2:

Žâ¬ ¥â¨¬, çâ® ¯à¨ à¥è¥­¨¨ ¯ ®á«¥¤­ ¥©á¨áâ¥¬ë ª®à¥­ì x =
p

2 ¢â®à®£®
ãà ¢­ ¥­¨ï ¬®¦­ ®¯à®áâ®¯ ®¤áâ ¢¨âì ¢ ¯ ¥à¢®¥ãà ¢­ ¥­¨¥ ¨ ¯à®¢¥à¨âì ¯ ®«ã-
ç¨¢è ¥¥áï à ¢¥­ áâ¢®.

Žâ¢¥â:
p

2.

‚ à¨ ­â 25.2
Žâ¢¥âë:

‡  ¤  ç  1.
�
2; 3

2

�
.

‡  ¤  ç  2. 5.

‡  ¤  ç  3.
p

61 á¬.

‡  ¤  ç  4. (x2 + x + 2)(x2 � x � 2).

‡  ¤  ç  5. � 2.

‚ à¨ ­â 25.3
Žâ¢¥âë:

‡  ¤  ç  1. (3; 2);
�
log2

1
9; log3 8

�
.

‡  ¤  ç  2. 3;6;12;: : : ¨«¨ 3; � 6;12;: : :

‡  ¤  ç  3. 36 ¤¬.

‡  ¤  ç  4. (x2 +
p

2x + 3)(x2 �
p

2x + 3).

‡  ¤  ç  5. 8.
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7.6. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2002 £.

‚ à¨ ­â 26.1
‡  ¤  ç  1.

p
22x = 4�

p
x , 2

x
2 = 2� 2

p
x ,

x
2

= � 2
p

x:

•®«ãç¥­­ ®¥¨àà æ¨®­ «ì­ ®¥ãà ¢­ ¥­¨¥ à¥è ¥¬ ¢®§¢¥¤¥­¨¥¬ ¢ ª¢  ¤à â:

x2

4
= 4x , x2 � 16x = 0 , x(x � 16) = 0 ,

�
x = 0;
x = 16:

•à®¢¥àª  ¯ ®ª §ë¢ ¥â, çâ®x = 16 ï¢«ï¥â áï ¯ ®áâ®à®­­¨¬ ª®à­ ¥¬.
Žâ¢¥â: x = 0.

‡  ¤  ç  2. •® ®̄à¥¤¥«¥­¨î ¬®¤ã«ï

jx � 1j =
�

x � 1; ¥á«¨ x > 1;
� x + 1; ¥á«¨ x < 1:

I á«ãç ©. •à¨ x > 1 ¯ ®«ãç ¥¬ ãà ¢­ ¥­¨¥

x + 2 = a(x � 1) , (1 � a)x = � a � 2;

ª®â®à®¥¯à¨ a 6= 1 ¨¬ ¥¥â à¥è¥­¨¥ x1 = a+2
a� 1. ’ ª ª ª x > 1, â® à¥è¨¬

­ ¥à ¢¥­áâ¢®

a + 2
a � 1

> 1 ,
a + 2
a � 1

� 1 > 0 ,
a + 2 � a + 1

a � 1
> 0 ,

,
3

a � 1
> 0 , a � 1 > 0 , a > 1:

I I á«ãç ©. •à¨ x < 1 ¯ ®«ãç ¥¬ ãà ¢­ ¥­¨¥

x + 2 = a(1 � x) , (a + 1)x = a � 2;

ª®â®à®¥¯à¨ a 6= � 1 ¨¬ ¥¥â à¥è¥­¨¥ x2 = a� 2
a+1 . ’ ª ª ª x < 1, â® à¥è¨¬

­ ¥à ¢¥­áâ¢®

a � 2
a + 1

< 1 ,
a � 2
a + 1

� 1 < 0 ,
a � 2 � a � 1

a + 1
< 0 ,

,
� 3

a + 1
< 0 , a + 1 > 0 , a > � 1:
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’ ª¨¬ ®¡à §®¬, ¨áå®¤­ ®¥ãà ¢­ ¥­¨¥ á ¬®¤ã«¥¬ ¨¬ ¥¥â à¥è¥­¨¥ x1 ¯à¨
a > 1 ¨ à¥è¥­¨¥ x2 ¯à¨ a > � 1.

Ž¤­ ®à¥è¥­¨¥ ¡ ã¤¥â ¯à¨ a 2 (� 1;1], ¨ íâ®¡ ã¤¥â x2 = a� 2
a+1 .

Žâ¢¥â: a 2 (� 1;1], x = a� 2
a+1 .

‡  ¤  ç  3.
�

xy + x + y;
x2 + y2 = 6 ,

�
xy + (x + y) = 1;
(x + y)2 � 2xy = 6:

„ ­­  ï á¨áâ¥¬  ï¢«ï¥â áï á¨¬¬ ¥âà¨ç¥áª®©(¥á«¨ ¯ ¥à¥¬¥­­ë¥ x ¨ y ¯ ®¬¥­ïâì
¬¥áâ ¬¨, â® á¨áâ¥¬  ­ ¥ ¨§¬¥­¨â áï) ¨ ®­  à¥è ¥â áï § ¬¥­®© ¯ ¥à¥¬¥­­ëå
x + y = u, xy = v.

‚ ­ ®¢ëå ¯ ¥à¥¬¥­­ëå ¯ ®«ãç ¥¬:
�

u + v = 1;
u2 � 2v = 6 ,

�
v = 1 � u;
u2 � 2(1 � u) = 6 ,

�
v = 1 � u;
u2 + 2u � 8 = 0 ,

,

8
<

:

v = 1 � u;�
u = 2;
u = � 4

,

2

6
6
4

�
u = 2;
v = � 1;�
u = � 4;
v = 5:

‚®§¢à é ¥¬ áï ª áâ àë¬ ¯ ¥à¥¬¥­­ë¬:
2

6
6
4

�
x + y = 2;
xy = � 1;�
x + y = � 4;
xy = 5

,

2

6
6
4

�
x = 2 � y;
(2 � y)y = � 1;�
x = � 4 � y;
(� 4 � y)y = 5

,

,

2

6
6
4

�
x = 2 � y;
y2 � 2y � 1 = 0;�
x = � 4 � y;
y2 + 4y + 5 = 0

,

8
<

:

x = 2 � y;�
y = 1 �

p
2;

y = 1 +
p

2:

‚â ®à  ï á¨áâ¥¬  à¥è¥­¨© ­ ¥ ¨¬ ¥¥â,â ª ª ª ãà ¢­ ¥­¨¥ y2 + 4y + 5 = 0 ¨¬ ¥¥â
®âà¨æ â¥«ì­ë© ¤¨áªà¨¬¨­ ­â.

Žª ®­ç â ¥«ì­ ®¯ ®«ãç ¥¬ ¤¢  à¥è¥­¨ï
�

x = 1 �
p

2;
y = 1 +

p
2

¨
�

x = 1 +
p

2;
y = 1 �

p
2:

Žâ¢¥â: (1 �
p

2; 1 +
p

2); (1 +
p

2; 1 �
p

2).
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‡  ¤  ç  4. ‘ ¤¥« ¥¬ § ¬¥­ã ¯ ¥à¥¬¥­­ ®© t = cosx, t 2 [� 1;1]. •®«ãç¨¬
­ ¥à ¢¥­áâ¢®

2
p

11� 14t > 3 � 7t

¤«ï à¥è¥­¨ï ª®â®à®£®à áá¬®âà¨¬ ¤¢  á«ãç ï.
I á«ãç ©.

�
3 � 7t > 0;
(2

p
11� 14t)2 > (3 � 7t)2 ,

�
t 6 3

7;
4(11� 14t) > 9 � 42t + 49t2 ,

,
�

t 6 3
7;

7t2 + 2t � 5 < 0:

Š®à­ï¬¨ ãà ¢­ ¥­¨ï 7t2 + 2t � 5 = 0 ï¢«ïîâ áï ç¨á« 

t =
� 2 � 12

14
= � 1 ¨ t =

� 2 + 12
14

=
5
7

:

Œ¥â®¤®¬ ¨­â ¥à¢ «®¢ ¯ ®«ãç ¥¬, çâ®à¥è¥­¨¥¬ ­ ¥à ¢¥­áâ¢  7t2 + 2t � 5 < 0

ï¢«ï¥â áï ¯à®¬¥¦ãâ ®ª
�
� 1; 5

7

�
. “ç¨âë¢  ï ­ ¥à ¢¥­áâ¢®t 6 3

7 ¨ ®£à ­¨ç¥­¨¥
­  t: t 2 [� 1;1], ¯ ®«ãç ¥¬ t 2

�
� 1; 3

7

�
.

I I á«ãç ©.
�

3 � 7t < 0;
11� 14t > 0 ,

�
t > 3

7;
t 6 11

14
, t 2

�
3
7

;
11
14

�
:

ˆ­â ¥à¢ «
�

3
7; 11

14

�
á®¤¥à¦¨â áï ¢ ®âà¥§ª¥ [� 1;1].

‚®§¢à é  ïáì ª ¨áå®¤­ ®©¯ ¥à¥¬¥­­ ®©,¯ ®«ãç¨¬ á®¢®ªã¯­ ®áâì¤¢ãå âà¨£®-
­ ®¬¥âà¨ç¥áª¨å ­ ¥à ¢¥­áâ¢:

� 1 < cosx 6
3
7

¨
3
7

< cosx 6
11
14

;

®âªã¤  � 1 < cosx 6 11
14.
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•¥è ¥­¨¥¬ ¯ ®á«¥¤­ ¥£®¤¢®©­®£®­ ¥à ¢¥­áâ¢  ï¢«ïîâ áï á«¥¤ãîé¨¥ x:

x 2
�
arccos

11
14

+ 2� n; � + 2� n
�

[
�

� � + 2� k; � arccos
11
14

+ 2� k
�

; n; k 2 Z:

Žâ¢¥â:
�
arccos11

14 + 2� n; � + 2� n
�

[
�
� � + 2� k; � arccos11

14 + 2� k
�
, n; k 2

2 Z.
‡  ¤  ç  5. Ž¡®§­  ç¨¬ f 1(x) = � x2 + 1, f 2(x) = x2 � x + 9

4.
•ãáâì (x1; y1) | â®çª  ª á ­¨ï £à ä ¨ª  äã­ªæ¨¨ y = f 1(x) ¨ ¨áª ®¬®©

ª á â ¥«ì­ ®©, (x2; y2) | â®çª  ª á ­¨ï £à ä ¨ª  äã­ªæ¨¨ y = f 2(x) ¨ â®©
¦ ¥ ª á â ¥«ì­ ®©.‡ ¬ ¥â¨¬, çâ®,¢®®¡é ¥ £®¢®àï, (x1; y1) 6= (x2; y2). “à ¢­ ¥­¨¥
ª á â ¥«ì­ ®©ª £à ä ¨ª ã äã­ªæ¨¨ y = f 1(x), ¯à®å®¤ïé ¥©ç¥à¥§â®çª ã (x1; y1)
¨¬ ¥¥â¢¨¤:

y = y1 + f 0
1(x1)(x � x1):

‚ëç¨á«¨¢ y1 = f (x1) = � x2
1 + 1, f 0

1(x1) = � 2x1, ¯ ®«ãç¨¬ ãà ¢­ ¥­¨¥ ª á -
â¥«ì­ ®©y = � x2

1 + 1 � 2x1(x � x1) ¨«¨

y = � 2x1x + x2
1 + 1: (1)

€­ « ®£¨ç­® ¯ ®«ãç¨¬ ãà ¢­ ¥­¨¥ ª á â ¥«ì­ ®© ª £à ä ¨ª ã äã­ªæ¨¨ y =
= f 2(x), ¯à®å®¤ïé ¥©ç¥à¥§â®çª ã (x2; y2): y = x2

2 � x2 + 9
4 + (2x2 � 1)(x � x2)

¨«¨
y = (2x2 � 1)x � x2

2 +
9
4

: (2)

“à ¢­ ¥­¨ï (1) ¨ (2) § ¤ îâ ®¤­ã ¨ âã ¦ ¥¯àï¬ãî, ¯ ®íâ®¬ã ª®íää¨æ¨¥­âë
¯à¨ ¯ ¥à¥¬¥­­ ®© x ¨ á¢®¡®¤­ë¥ ç«¥­ë ¢ ¯à ¢ëå ç áâïå ãà ¢­ ¥­¨© (1) ¨ (2)
¤®«¦­ë ¡ ëâì à ¢­ë. •®«ãç ¥¬ á¨áâ¥¬ã:

�
� 2x1 = 2x2 � 1;
x2

1 + 1 = � x2
2 + 9

4
,

�
x1 = 1

2 � x2;�
1
2 � x2

� 2 + 1 = � x2
2 + 9

4

,

,
�

x1 = 1
2 � x2;

1
4 � x2 + x2

2 + 1 = � x2
2 + 9

4
,

�
x1 = 1

2 � x2;
2x2

2 � x2 � 1
,

,

8
<

:

x1 = 1
2 � x2;�

x2 = 1;
x2 = � 1

2

,

2

6
6
4

�
x1 = � 1

2;
x2 = 1;�
x1 = 1;
x2 = � 1

2:

•®¤áâ ¢¨¢ ¢ ãà ¢­ ¥­¨¥ (1) x1 = � 1
2 ¨«¨ ¢ ãà ¢­ ¥­¨¥ (2) x2 = � 1

2, ¯ ®«ãç¨¬
ãà ¢­ ¥­¨¥ ª á â ¥«ì­ ®©y = � 2x + 2. •à¨ ¯ ®¤áâ ­ ®¢ª¥ ¢ ãà ¢­ ¥­¨¥ (1) x1 =
� 1

2 ¨«¨ ¢ ãà ¢­ ¥­¨¥ (2) x2 = 1 ¯ ®«ãç¨¬ ãà ¢­ ¥­¨¥ ¤àã£®© ª á â ¥«ì­ ®©
y = x + 5

4.
Žâ¢¥â: y = � 2x + 2, y = x + 5

4.
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‚ à¨ ­â 26.2
Žâ¢¥âë:
‡  ¤  ç  1. 1; � 2

7.

‡  ¤  ç  2. a 2 (� 1;1], x = 3a� 1
a+1 .

‡  ¤  ç  3. (1 +
p

3; 1 �
p

3); (1 �
p

3;1 +
p

3).
‡  ¤  ç  4. arcsin7

8 + 2� n < x < � � arcsin7
8 + 2� n, n 2 Z.

‡  ¤  ç  5. y = 8x + 4.

‚ à¨ ­â 26.3
Žâ¢¥âë:
‡  ¤  ç  1. •¥è ¥­¨© ­ ¥â.
‡  ¤  ç  2. a 2 (� 1;1], x = a

2(a+1) .

‡  ¤  ç  3. (1; 2); (2; 1); (0; � 3); (� 3;0); (� 2;1); (1; � 2).
‡  ¤  ç  4. � 2�

3 + 2� n 6 x 6 2�
3 + 2� n, n 2 Z.

‡  ¤  ç  5. y = 0.

‚ à¨ ­â 27.1
‡  ¤  ç  1. ’ ª ª ª ¯à ¢  ï ç áâì ­ ¥à ¢¥­áâ¢  ®âà¨æ â¥«ì­  ¯à¨ «î-

¡®¬ x,   «¥¢ ï ç áâì ­ ¥à ¢¥­áâ¢  ­ ¥®âà¨æ â¥«ì­  ¯à¨ «î¡® ¬ x ¨§ Ž„‡, â®
¨áå®¤­ ®¥­ ¥à ¢¥­áâ¢®¢¥à­®¤«ï «î¡®£ ®x ¨§ Ž„‡.

• å ®¤¨¬ Ž„‡, íâ®¨ ¡ ã¤¥â à¥è¥­¨¥¬ § ¤  ç¨.
2
x

�
5

6 � x
> 0 ,

12� 7x
x(6 � x)

> 0:

Œ¥â®¤®¬ ¨­â ¥à¢ «®¢ ¯ ®«ãç¨¬ x 2
�
0; 12

7

�
[ (6; + 1 ).

Žâ¢¥â:
�
0; 12

7

�
[ (6; + 1 ).

‡  ¤  ç  2. „ ­ ®:
AB CD | âà ¯ ¥æ¨ï,
AD k BC, AB = CD,
AC = 25 á¬, CF ? AD ,
CF = 15 á¬.

• ©â¨: SAB CD .
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•¥è ¥­¨¥. ˆ§ ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª  AF C ¯ ®â¥®à¥¬¥ •¨ä £ ®à 
­ å ®¤¨¬

AF =
p

252 � 152 =
p

400= 20:
•à®¢®¤¨¬ AK ? BC. •®«ãç¨¬ 4 AK B = 4 CF D (¯ ®ª â ¥âã (AK = CF ) ¨
£¨¯ ®â¥­ã§¥(AB = CD)).

SAB CD = SAK CF = AF � CF = 20� 15 = 300:

Žâ¢¥â: 300á¬2.

‡  ¤  ç  3. Ž„‡ ãà ¢­ ¥­¨ï § ¤ ñâáï á¨áâ¥¬®©
�

x2 + 4x + 5 > 0;
2x + 5 > 0 ,

�
(x + 2)2 + 1 > 0;
x > � 5

2
,

,
�

x | «î¡®¥ ç¨á«®;
x > � 5

2
, x > �

5
2

:

•à¥®¡ à §ã¥¬ ®á­®¢ ­¨¥ «®£ à¨ä¬ 
q

2
p

3 �
p

11 =

p
2
p

3 �
p

11�
p

2
p

3 +
p

11
p

2
p

3 +
p

11
=

=

q
(2

p
3)2 � (

p
11)2

p
2
p

3 +
p

11
=

1
p

2
p

3 +
p

11
= (2

p
3 +

p
11) � 1

2 :

ˆáå ®¤­ ®¥ãà ¢­ ¥­¨¥ ­  Ž„‡ ¯à¨¬ ¥â ¢¨¤

log
(
p

11+2
p

3)
1
2
(x2 + 4x + 5) = log

(
p

11+2
p

3) � 1
2
(2x + 5) ,

, 2 log(
p

11+2
p

3)(x
2 + 4x + 5) = � 2 log(

p
11+2

p
3)(2x + 5) ,

, log(
p

11+2
p

3)(x
2 + 4x + 5) = log(

p
11+2

p
3)

1
2x + 5

,

, x2 + 4x + 5 =
1

2x + 5
, 2x3 + 13x2 + 30x + 24 = 0:

‘à¥ ¤¨ ¤¥«¨â¥«¥©á¢®¡®¤­ ®£®ç«¥­  24: � 1, � 2, � 4, � 6, � 12, � 24 ¯ ®¤¡®à®¬
­ å ®¤¨¬ ª®à¥­ì � 2. „¥«¨¬ ªã¡¨ç¥áª¨© ¬­ ®£®ç«¥­ áâ®«¡̈ ª ®¬ ­  x + 2:

2x3+ 13x2+ 30x + 24 x + 2
2x3+ 4x2 2x2 + 9x + 12

9x2 + 30x
9x2 + 18x

12x + 24
12x + 24

0
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•®«ãç ¥¬ à §«®¦ ¥­¨¥ ­  ¬­ ®¦¨â ¥«¨

2x3 + 13x2 + 30x + 24 = (x + 2)(2x2 + 9x + 12):

Š¢  ¤à â ­ë© âàñåç«¥­ 2x2 + 9x + 12 ª®à­ ¥©­ ¥ ¨¬ ¥¥â,â ª ª ª ¤¨áªà¨¬¨-
­ ­â ãà ¢­ ¥­¨ï 2x2 + 9x + 12 = 0 ®âà¨æ â¥«¥­ (D = 81� 96 < 0).

’ ª¨¬ ®¡à §®¬, ªã¡¨ç¥áª®¥ãà ¢­ ¥­¨¥ ¨¬ ¥¥â®¤¨­ ª®à¥­ì x = � 2, ª®â®-
àë© ¯à¨­  ¤«¥¦¨â Ž„‡.

Žâ¢¥â: � 2.

‡  ¤  ç  4. ‘ ¤¥« ¥¬ § ¬¥­ã ¯ ¥à¥¬¥­­ ®© sin2 x = t, 0 6 t 6 1. •®«ãç¨¬
­ ¥à ¢¥­áâ¢®

12t2 � 25t + 12 > 0:

Š®à­ï¬¨ ª¢  ¤à â ­ ®£® ãà ¢­ ¥­¨ï 12t2 � 25t + 12 = 0 ï¢«ïîâ áï ç¨á«  t =
= 25+7

24 = 4
3 ¨ t = 25� 7

24 = 3
4. Œ¥â®¤®¬ ¨­â ¥à¢ «®¢ à¥è¨¬ á¨áâ¥¬ã

�
12

�
t � 4

3

� �
t � 3

4

�
> 0;

0 6 t 6 1
,

8
<

:

�
t < 3

4;
t > 4

3;
0 6 t 6 1

, 0 6 t <
3
4

:

‚®§¢à â¨¬ áï ª ¨áå®¤­ ®©¯ ¥à¥¬¥­­ ®©:

sin2 x <
3
4

,
1 � cos2x

2
<

3
4

, cos2x > �
1
2

,

, �
2�
3

+ 2� n < 2x <
2�
3

+ 2� n; n 2 Z , �
�
3

+ � n < x <
�
3

+ � n; n 2 Z:

Žâ¢¥â:
�
� �

3 + � n; �
3 + � n

�
, n 2 Z.
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‡  ¤  ç  5.
p

x + 2 � a
x + 4

= x ,
� p

x + 2 � a = x(x + 4);
x + 4 6= 0

,

,
� p

x + 2 � a = (x + 2)2 � 4;
x 6= � 4

, (x + 2)2 �
p

x + 2 = 4 � a:

Ž¡®§­  ç¨¬
p

x + 2 = z, z > 0, 4 � a = b. “à ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤ z4 � z = b.
• áá¬ ®âà¨ äã­ªæ¨î y(z) = z4 � z. • ©¤ñ¬ ¥ñíª áâà¥¬ã¬ë.

y0 = 4z3 � 1 ) 4z3 � 1 = 0 ) z =
1

3
p

4
:

§­ ª y0(z)

¯ ®¢¥¤¥­¨¥ y(z)

”ã­ªæ¨ï y(z) ¨¬ ¥¥â®¤¨­ íª áâà¥¬ã¬ | íâ®¬¨­¨¬ã¬.

y(zmin) =
�

1
3

p
4

� 4

�
1

3
p

4
= �

3

4 3
p

4
:

’ ª¨¬ ®¡à §®¬, ¯à¨ b = y(zmin) = � 3
4 3p 4

ãà ¢­ ¥­¨¥ z4 � z = b ¨¬ ¥¥â¥¤¨­-

áâ¢¥­­ë© ª®à¥­ì z = 1
3p 4

> 0. ‚ ¨áå®¤­ëå ¯ ¥à¥¬¥­­ëå ¯ ®«ãç ¥¬

a = 4 � b= 4 +
3

4 3
p

4
; x = z2 � 2 =

1
3

p
16

� 2 =
1

2 3
p

2
� 2:

ƒà ä ¨ª äã­ªæ¨¨ y = z4 � z ¯à¨ z > 0 ¨¬ ¥¥â¢¨¤:

‘« ¥¤®¢ â¥«ì­ ®, ãà ¢­ ¥­¨¥ z4 � z = b (£¤¥ z > 0) ¨¬ ¥¥â ¥¤¨­ áâ¢¥­­®¥
à¥è¥­¨¥ ¯à¨ b> 0, â®¥áâì ¯à¨ 4 � a > 0, ®âªã¤  a < 4.

Žâ¢¥â: ¯à¨ a < 4 ¨ a = 4 + 3
4 3p 4

ãà ¢­ ¥­¨¥ ¨¬ ¥¥â¥¤¨­ áâ¢¥­­ë© ª®à¥­ì;

¯à¨ a = 4 + 3
4 3p 4

x = 1
2 3p 2

� 2.
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‚ à¨ ­â 27.2
Žâ¢¥âë:
‡  ¤  ç  1.

�
0; 6

5

�
[ (4; + 1 ).

‡  ¤  ç  2. “£«ë à ¢­ë 90� .
‡  ¤  ç  3. � 1.
‡  ¤  ç  4.

�
� �

3 + � n; �
3 + � n

�
, n 2 Z.

‡  ¤  ç  5. •à¨ a = 3
3p 4

ãà ¢­ ¥­¨¥ ¨¬ ¥¥â à®¢­® ¤¢  à¥è¥­¨ï; ®âà¨æ -

â¥«ì­ë© ª®à¥­ì x = � 1
3p 2

.

‚ à¨ ­â 27.3
Žâ¢¥âë:
‡  ¤  ç  1.

�
0; 10

11

�
[ (2; + 1 ).

‡  ¤  ç  2. 3
p

3
2 á¬2.

‡  ¤  ç  3. 1.
‡  ¤  ç  4.

�
� �

3 + 2� n; �
3 + 2� n

�
[

�
arccos1

3 + 2� n; 2� � arccos1
3 + 2� n

�
,

n 2 Z.
‡  ¤  ç  5. •à¨ a > � 9 ¨ a = � 9 � 3

4 3p 4
ãà ¢­ ¥­¨¥ ¨¬ ¥¥â®¤¨­ ª®à¥­ì.

•à¨ a = � 9 � 3
4 3p 4

íâ®âª®à¥­ì x = 3 + 1
2 3p 2

.

‚ à¨ ­â 28.1
‡  ¤  ç  1. Ž„‡ á¨áâ¥¬ë § ¤ ñâáï ­ ¥à ¢¥­áâ¢ ¬¨

�
x � 2y > 0;
3x + 2y > 0:

•à¨ x 2Ž„‡ à ¢­ ®á¨«ì­ë á«¥¤ãîé¨¥ ¯à¥®¡à §®¢ ­¨ï:
�

8
� p

2
� x� y

= 0;5y� 3;
log3(x � 2y) + log3(3x + 2y) = 3

,
�

23 � 2
x � y

2 = 23� y;
log3

�
(x � 2y)(3x + 2y)

�
= 3

,

,
�

23+ x � y
2 = 23� y;

log3

�
(x � 2y)(3x + 2y)

�
= log3 27

,
�

3 + x� y
2 = 3 � y;

(x � 2y)(3x + 2y) = 27
,

,
�

x = � y;
� 3y(� y) = 27 ,

�
x = � y;
y2 = 9 ,

8
<

:

x = � y;�
y = 3;
y = � 3;

,

2

6
6
4

�
x = � 3;
y = 3;�
x = 3;
y = � 3:

•¥è ¥­¨¥ (� 3;3) ­ ¥ ¯à¨­  ¤«¥¦¨â Ž„‡.
Žâ¢¥â: (3; � 3).
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‡  ¤  ç  2. Ž„‡ ­ ¥à ¢¥­áâ¢ 
p

� cosx >
p

� sinx § ¤ ñâáï á¨áâ¥¬®©
�

� cosx > 0;
� sinx > 0 ,

�
cosx 6 0;
sinx 6 0 , x 2

�
� + 2� n;

3�
2

+ 2� n
�

; n 2 Z:

’ ª ª ª ®¡¥ ç áâ¨ ¨áå®¤­ ®£®­ ¥à ¢¥­áâ¢  ­ ¥®âà¨æ â¥«ì­ë, â®¢®§¢¥¤ñ¬ ­ ¥-
à ¢¥­ áâ¢®¢ ª¢  ¤à â, ¯ ®«ãç¨¬

� cosx > � sinx:

• §¤ ¥«¨¬ ®¡¥ ç áâ¨ ­ ¥à ¢¥­áâ¢  ­  � cosx > 0 (ãá«®¢¨¥ cosx = 0 ­ ¥ ¤ ñâ
à¥è¥­¨© ¨áå®¤­ ®£®­ ¥à ¢¥­áâ¢ ), ¯ ®«ãç¨¬

tg x < 1 , x 2
�

�
�
2

+ � k;
�
4

+ � k
�

; k 2 Z:

“ç¨âë¢  ï Ž„‡ ®ª®­ç â ¥«ì­ ®¯ ®«ãç ¥¬

x 2
�
� + 2� m;

5�
4

+ 2� m
�

; m 2 Z:

•  à¨áã­ª ¥ èâà¨å ®¢ª®©¯ ®ª § ­ ®Ž„‡.

Žâ¢¥â:
�
� + 2� m; 5�

4 + 2� m
�
, m 2 Z.

‡  ¤  ç  3. •à¨ a = 0 ¯ ®«ãç ¥¬
�
� j3x � 1j � 4

�
� = 0 , j3x � 1j = 4 ,

�
3x � 1 = 4;
3x � 1 = � 4 ,

�
x = 5

3;
x = � 1:

•à¨ a 6= 0 ¨áå®¤­ ®¥ãà ¢­ ¥­¨¥ à ¢­ ®á¨«ì­ ®á®¢®ªã¯­ ®áâ¨
�

j3x � 1j � 4 = a;
j3x � 1j � 4 = � a ,

�
j3x � 1j = a + 4; (1)
j3x � 1j = � a + 4: (2)

Ž¡®§­  ç¨¬ a + 4 = b ¨ à¥è¨¬ ãà ¢­ ¥­¨¥ (1) £à ä ¨ç¥áª¨: ¨é ¥¬ â®çª¨ ¯ ¥-
à¥á¥ç¥­¨ï £à ä ¨ª ®¢ äã­ªæ¨© y = j3x � 1j ¨ y = b. •à¨ b < 0, â®¥áâì ¯à¨
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a < � 4, £à ä ¨ª¨ ­ ¥ ¯ ¥à¥á¥ª îâ áï; •à¨ b= 0, â®¥áâì ¯à¨ a = � 4, ¥áâì ®¤­ 
â®çª  ¯ ¥à¥á¥ç¥­¨ï á  ¡ áæ¨áá®© x = 1

3; •à¨ b > 0, â®¥áâì ¯à¨ a > � 4, £à -
ä¨ª¨ ¯ ¥à¥á¥ª îâ áï ¢ ¤¢ãåâ®çª å,  ¡ áæ¨ááëª®â®àëå ­ å ®¤¨¬ ¨§ ãà ¢­ ¥­¨ï
3x � 1 = � (a + 4), ®âªã¤  x = a+5

3 , x = � a� 3
3 .

“à ¢­ ¥­¨¥ (2) à¥è ¥¬  ­ « ®£¨ç­®ãà ¢­ ¥­¨î (1). •®«ãç ¥¬: ¯à¨ a > 4
à¥è¥­¨© ­ ¥â; ¯à¨ a = 4 ¥áâì ®¤­ ®à¥è¥­¨¥ x = 1

3; ¯à¨ a < 4 (a 6= 0) ¥áâì
¤¢  à¥è¥­¨ï x = � a+5

3 ¨ a� 3
3 .

Ž¡ê¥ ¤¨­ïï à¥è¥­¨ï ãà ¢­ ¥­¨© (1) ¨ (2) ¯ ®«ãç ¥¬, çâ®¨áå®¤­ ®¥ãà ¢­ ¥-
­¨¥ ¨¬ ¥¥â4 à¥è¥­¨ï ¯à¨ a 2 (� 4;4) (a 6= 0); 3 à¥è¥­¨ï ¯à¨ a = � 4; ¨ 2
à¥è¥­¨ï ¯à¨ a 2 (�1 ; � 4) [ (4; + 1 ).

Žâ¢¥â: ¯à¨ a 2 (�1 ; � 4) x = � a+5
3 , x = a� 3

3 ; ¯à¨ a 2 (� 4;0) [ (0; 4)

x = a+5
3 , x = � a� 3

2 , x = � a+5
3 , x = a� 3

3 ; ¯à¨ a 2 (4; + 1 ) x = a+5
3 , x = � a� 3

2 ;
¯à¨ a = 0 x = 5

3, x = � 1; ¯à¨ a = � 4 x = 3, x = 1
3, x = � 7

3.

‡  ¤  ç  4. „ ­ ®:
4 AB C, AB = BC = b, AC = 2a,
M | â®çª  ¯ ¥à¥á¥ç¥­¨ï ¬¥¤¨ ­,
L | â®çª  ¯ ¥à¥á¥ç¥­¨ï ¡ ¨áá¥ª-

âà¨á.

• ©â¨: M L.
•¥è ¥­¨¥. •à®¢¥¤ñ¬ BK ? AC.

BK | ¬¥¤¨ ­  ¨ ¡ ¨áá¥ªâà¨á  âà¥-
ã£®«ì­¨ª  AB C. •ãáâì BK = 3x,
â®£¤  BM = 2

3BK = 2x. ˆ§ âà¥ã£®«ì­¨ª  BAK ¯ ®á¢®©áâ¢ã¡ ¨áá¥ªâà¨áë
AL ¨¬ ¥¥¬:

BL
LK

=
b
a

) BL = LK �
b
a

:
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’ ª ª ª BL + LK = 3x, â®

LK �
b
a

+ LK = 3x ) LK =
3ax

a + b
¨ BL =

3bx
a + b

:

• å ®¤¨¬ ¤«¨­ã ®âà¥§ª M L:

M L = jBL � BM j =

�
�
�
�

3bx
a + b

� 2x

�
�
�
� = x �

jb� 2aj
a + b

:

ˆ§ âà¥ã£®«ì­¨ª  AK B ¯ ®â¥®à¥¬¥ •¨ä £ ®à  ¨¬ ¥¥¬

BK =
p

AB 2 � AK 2 ) 3x =
p

b2 � a2:

‘« ¥¤®¢ â¥«ì­ ®,

M L =

p
b2 � a2

3
�

jb� 2aj
a + b

Žâ¢¥â:
p

b2� a2�jb� 2aj
3(a+ b) .

‡  ¤  ç  5.

3 log6

�
(x � 1)2 + 1

�
= x2 � 2x � 28 , 3log6

�
(x � 1)2 + 1

�
= (x � 1)2 � 29:

’ ª ª ª (x � 1)2 + 1 > 0 ¤«ï «î¡®£ ®x, â®Ž„‡ ãà ¢­ ¥­¨ï ¥áâì R.
Ž¡®§­  ç¨¬ (x � 1)2 = t, t > 0. ’®£¤  ãà ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤

3log6(t + 1) = t � 29:

’ ª ª ª log6(t + 1) > 0 ¯à¨ t > 0, â®t > 29.
• áá¬ ®âà¨¬ äã­ªæ¨î f (t) = t � 3 log6(t + 1). …ñ¯à®¨§¢®¤­  ï f 0(t) =

= 1 � 3
(t+1) ln 6 > 0 ¯à¨ t > 29, á«¥¤®¢ â¥«ì­ ®, f (t) ¬®­ ®â®­­ ® ¢®§à áâ ¥â

­  ¨­â ¥à¢ «¥ [29;+ 1 ) ¨ £à ä ¨ª¨ äã­ªæ¨© y = f (t) ¨ y = 29 ¨¬ ¥îâ ¥¤¨­-
áâ¢¥­­ãî â®çª ã ¯ ¥à¥á¥ç¥­¨ï, â®¥áâì ãà ¢­ ¥­¨¥ 3log6(t + 1) = t � 29 ¨¬ ¥¥â
¥¤¨­ áâ¢¥­­®¥à¥è¥­¨¥. •®¤¡®à®¬ ­ å ®¤¨¬ t = 35, ®âªã¤  x = 1 �

p
35.

Žâ¢¥â: 1 �
p

35.

‚ à¨ ­â 28.2
Žâ¢¥âë:
‡  ¤  ç  1. (7; 9); (9; 7).
‡  ¤  ç  2.

�
� n
5 ; �

15 + � n
5

�
, n 2 Z.

‡  ¤  ç  3. •à¨ a 2 (�1 ; � 3) x = � a+2
2 , x = a� 4

2 ; ¯à¨ a = � 3 x = 5
2,

x = � 7
2, x = � 1

2; ¯à¨ a 2 (� 3;0) x = � a+2
2 , x = a� 4

2 , x = a+2
2 , x = � a� 4

2 ; ¯à¨
a = 0 x = � 2, x = 1; ¯à¨ a 2 (0; + 1 ) à¥è¥­¨© ­ ¥â.

‡  ¤  ç  4. arccos
p

6� 2
4 ¨«¨ 2arctg

p
4
p

6 � 9.
‡  ¤  ç  5. 10.
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‚ à¨ ­â 28.3
Žâ¢¥âë:

‡  ¤  ç  1. (18;2); (2; 18).

‡  ¤  ç  2.
�

� n
3 � �

12;
�
12 + � n

3

�
, n 2 Z.

‡  ¤  ç  3. •à¨ a 2 (�1 ; 0) à¥è¥­¨© ­ ¥â; ¯à¨ a = 0 x = 8, x = � 2; ¯à¨
a 2 (0; 25) x = 8 �

p
a, x = � 2 �

p
a; ¯à¨ a = 25 x = 13, x = 3, x = � 7; ¯à¨

a 2 (25;+ 1 ) x = 8 +
p

a, x = � 2 �
p

a.

‡  ¤  ç  4. tg �
2 +sin �

ctg �
2 +sin � tg2 �

2 ¨«¨ 1+2 cos2 a
2

1+2 sin2 �
2

tg4 �
2 .

‡  ¤  ç  5. 1; � 1.

‚ à¨ ­â 29.1

‡  ¤  ç  1. ‘« ®¦¨¬ ¨ ¢ëçâ¥¬ ãà ¢­ ¥­¨ï ¨áå®¤­ ®©á¨áâ¥¬ë.
�

3
p

x + 4
p

y = 3;
3

p
x � 4

p
y = � 1 ,

�
2 3
p

x = 2;
2 4
p

y = 4 ,
�

3
p

x = 1;
4
p

y = 2 ,
�

x = 1;
y = 16:

Žâ¢¥â: (1; 16).

‡  ¤  ç  2.

2 log8(x � 2) � log8(x � 3) >
2
3

,
�

log8(x � 2)2 > log8(x � 3) + log8 8
2
3 ;

x � 2 > 0
,

,
�

log8(x � 2)2 > log8 4 + log8(x � 3);
x � 2 > 0 ,

,
�

log8(x � 2)2 > log8(4(x � 3));
x � 2 > 0 ,

,

8
<

:

(x � 2)2 > 4(x � 3); â ª ª ª ®á­®¢ ­¨¥ 8 > 0;
x � 2 > 0;
4(x � 3) > 0

,

,

8
<

:

x2 � 4x + 4 > 4x � 12;
x > 2;
x > 3

,
�

x2 � 8x + 16 > 0;
x > 3 ,

,
�

(x � 4)2 > 0;
x > 3 ,

�
x 6= 4;
x > 3 , x 2 (3; 4) [ (4; + 1 ):

Žâ¢¥â: (3; 4) [ (4; + 1 ).
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‡  ¤  ç  3. 255 ª£ å«¥¡  á®¤¥à¦ â 45% ¢®¤ë, á«¥¤®¢ â¥«ì­ ®, 100%�
� 45%= 55%áãå®£®¢¥é¥áâ¢ . ‚ëç¨á«¨¬ 55%®â255ª£:

255ª£ � 55%
100%

= 140; 25 ª£.

‚ áãå àïå 15% ¢®¤ë, á«¥¤®¢ â¥«ì­ ®,85% áãå®£®¢¥é¥áâ¢ , çâ®á®áâ ¢«ï¥â
140; 25 ª£.

Ž¡®§­  ç¨¬ ç¥à¥§x ¨áª ®¬®¥ª®«¨ç¥áâ¢®áãå à¥©¨ á®áâ ¢¨¬ ¯à®¯ ®àæ¨î:

140; 25 ª£ | 85%
x ª£ | 100%

•¥è¨¬ ¯à®¯ ®àæ¨î:

140; 25ª£
x ª£

=
85%
100%

, x =
140; 25� 100

85
ª£ = 165ª£.

Žâ¢¥â: 165ª£.

‡  ¤  ç  4.

(x � 3)4 + (x � 2)4 � (2x � 5)4 = 0 , (x � 3)4 + (x � 2)4 � (2(x � 2; 5))4 = 0:

‘ ¤¥« ¥¬ § ¬¥­ã ¯ ¥à¥¬¥­­ëå t = x � 2; 5, ãà ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤
�

t �
1
2

� 4

+
�

t +
1
2

� 4

� 16t4 = 0 ,

,
�

t2 � t +
1
4

� �
t2 � t +

1
4

�
+

�
t2 + t +

1
4

� �
t2 + t +

1
4

�
� 16t4 = 0:

• áªà®¥¬ áª®¡ª¨ ¨ ¯à¨¢¥ ¤ñ¬ ¯ ®¤®¡­ë¥ á« £ ¥¬ë¥:

� 14t4 + 3t2 +
1
8

= 0 , 112t4 � 24t2 � 1 = 0:

•®«ãç¥­­ ®¥¡ ¨ª¢  ¤à â ­ ®¥ãà ¢­ ¥­¨¥ à¥è ¥¬ § ¬¥­®©y = t2 > 0:

112y2 � 24y � 1 = 0:

„¨áªà¨¬¨­ ­â D = 256, y1 = � 1
28 | ­ ¥ ¯ ®¤å®¤¨â, y2 = 1

4. ‘« ¥¤®¢ â¥«ì­ ®,
t2 = 1

4, ®âªã¤  t = � 1
2. ‚®§¢à é ¥¬ áï ª ¯ ¥à¥¬¥­­ ®© x:

�
x � 2; 5 = 1

2;
x � 2; 5 = � 1

2
,

�
x = 3;
x = 2:

Žâ¢¥â: 2; 3.

‡  ¤  ç  5.
cos2x + 7sinx cosx + sin(2x + ' ) = a:
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•à¥®¡ à §ã¥¬ «¥¢ãî ç áâì ãà ¢­ ¥­¨ï, ¨á¯ ®«ì§ãï ä®à¬ã«ë

sin2� = 2sin� cos� ¨ sin(� + � ) = sin� cos� + cos� sin� ;

¯ ®«ãç¨¬

cos2x +
7
2

sin2x + sin2x cos' + cos2x sin' = a:

‘£àã¯¯¨àã¥¬ á« £ ¥¬ë¥:

(1 + sin' ) cos2x +
�

7
2

+ cos'
�

sin2x = a:

• §¤ ¥«¨¬ ®¡¥ ç áâ¨ ãà ¢­ ¥­¨ï ­ 

A =

s

(1 + sin' )2 +
�

7
2

+ cos'
� 2

¨ ¢¢¥¤ñ¬ ¢á¯®¬®£ â¥«ì­ë© ã£®« â ª ®©,çâ®

1 + sin'
A

= sin ;
7
2 + cos'

A
= cos 

(â ª ®©ã£®« áãé¥áâ¢ã¥â,â ª ª ª sin2  + cos2  = 1).
“à ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤

sin cos2x + cos sin2x =
a
A

, sin(2x +  ) =
a
A

:

„ ­­ ®¥ãà ¢­ ¥­¨¥ ­ ¥ ¨¬ ¥¥â à¥è¥­¨ï ¤«ï ¢á¥å ' , ¥á«¨
�
� a

A

�
� > 1. ‘ ¤¥« ¥¬

¯à¥®¡à §®¢ ­¨ï:

A =

r

1 + 2sin' + sin2 ' +
49
4

+ 7cos' + cos2 ' =

=

r
57
4

+ 2sin' + 7cos' =

=

s
57
4

+
p

4 + 49
�

2
p

53
sin' +

7
p

53
cos'

�
=

r
57
4

+
p

53sin(' + 
 );

£¤¥ ¢á¯®¬®£ â¥«ì­ë© ã£®«
 â ª ®©,çâ®cos
 = 2p
53

, sin
 = 7p
53

.

•¥è¨¬ ­ ¥à ¢¥­áâ¢®
�
� a

A

�
� > 1 ¤«ï ¢á¥å ' .

jaj > jAj , jaj >

r
57
4

+
p

53sin(' + 
 ) ,

, jaj > max
'

r
57
4

+
p

53sin(' + 
 ) =

r
57
4

+
p

53;

â ª ª ª sin(' + 
 ) 6 1 ¤«ï ¢á¥å ' .
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’ ª¨¬ ®¡à §®¬, ¨áå®¤­ ®¥ãà ¢­ ¥­¨¥ ­ ¥ ¨¬ ¥¥âà¥è¥­¨ï ¯à¨

jaj >

r
57
4

+
p

53 , a 2

 

�1 ; �

r
57
4

+
p

53

!

[

 r
57
4

+
p

53; + 1

!

:

Žâ¢¥â:
�

�1 ; �
q

57
4 +

p
53

�
[

� q
57
4 +

p
53;+ 1

�
.

‚ à¨ ­â 29.2
Žâ¢¥âë:

‡  ¤  ç  1. (9; 16).

‡  ¤  ç  2. (0; 1).

‡  ¤  ç  3. 39; 6 ª£.

‡  ¤  ç  4. 1; 4. “ª § ­¨¥. ‘ ¤¥« âì § ¬¥­ã t = x � 5
2.

‡  ¤  ç  5.
�
�

q
33
4 �

p
29;

q
33
4 �

p
29

�
.

‚ à¨ ­â 29.3
Žâ¢¥âë:

‡  ¤  ç  1. (1; 0).

‡  ¤  ç  2.
�

8
3; + 1

�
.

‡  ¤  ç  3. 2%.

‡  ¤  ç  4. � 2 �
p

3; 3�
p

5
2 . “ª § ­¨¥. • §¤ ¥«¨âì ãà ¢­ ¥­¨¥ ­  x2 6= 0 ¨

á¤¥« âì § ¬¥­ã x + 1
x = t.

‡  ¤  ç  5.
�

�1 ; �
q

33
4 +

p
29

�
[

� q
33
4 +

p
29; + 1

�
.

‚ à¨ ­â 30.1

‡  ¤  ç  1. ”ã­ªæ¨ï f (x) = � 4x3 + 6x2 � 12x + 7 ®̄à¥¤¥«¥­  ¯à¨ «î¡® ¬
x. • ©¤ñ¬ ¯à®¨§¢®¤­ãî f 0(x) = � 12x2 + 12x � 12. Ž¯à¥ ¤¥«¨¬ §­ ª f 0(x):

f 0(x) = � 12(x2 � x + 1) = � 12

 �
x �

1
2

� 2

+
3
4

!

= � 12
�

x �
1
2

� 2

� 9 < 0

¤«ï «î¡®£ ®x 2 R.
’ ª ª ª f 0(x) < 0 ­  R, â®äã­ªæ¨ï f (x) ã¡ë¢ ¥â ­  R.
Žâ¢¥â: f (x) ã¡ë¢ ¥â ­  R.
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‡  ¤  ç  2. Š®à¥­ì çñâ­ ®© áâ¥¯¥­¨ 2n
p

f (x) > 0 ¤«ï «î¡®£ ® x ¨§ Ž„‡,
á«¥¤®¢ â¥«ì­ ®,

p
4 � x2 > 0 ¤«ï «î¡®£ ®x ¨§ Ž„‡ ¨ ­ ¥à ¢¥­áâ¢®

p
4 � x2 > � 1

¢¥à­®¤«ï «î¡®£ ®x ¨§ Ž„‡.
• ©¤ñ¬ Ž„‡:

4 � x2 > 0 , (2 � x)(2 + x) > 0 , x 2 [� 2;2]:

Žâ¢¥â: [� 2;2].

‡  ¤  ç  3.
�

3x � 9y = 81;
lg(x + y)2 � lg y = 2lg 3 ,

�
3x � 32y = 81;
lg(x + y)2 = lg 9 + lg y ,

,
�

3x+2 y = 34;
lg(x + y)2 = lg 9y ,

8
<

:

x + 2y = 4;
(x + y)2 = 9y;
9y > 0

,

,

8
<

:

x = 4 � 2y;
(4 � y)2 = 9y;
y > 0

,

8
<

:

x = 4 � 2y;
16� 8y + y2 = 9y;
y > 0

,

8
<

:

x = 4 � 2y;
y2 � 17y + 16 = 0;
y > 0

,

,

8
>><

>>:

x = 4 � 2y;�
y = 1;
y = 16;

y > 0

,

2

6
6
4

�
x = 2;
y = 1;�
x = � 28;
y = 16:

Žâ¢¥â: (2; 1); (� 28;16).

‡  ¤  ç  4.

2sin(x + 3) = a , sin(x + 3) =
a
2

:

Ž¡®§­  ç¨¬ x + 3 = t, ¯ ®«ãç¨¬ âà¨£®­ ®¬¥âà¨ç¥áª®¥ãà ¢­ ¥­¨¥ sint = a
2,

ª®â®à®¥¯à¨
�
� a

2

�
� 6 1, â®¥áâì ¯à¨ jaj 6 2 ¨¬ ¥¥âà¥è¥­¨ï

t = (� 1)n arcsin
a
2

+ � n; n 2 Z:

•®á«¥¤®¢ â¥«ì­ ®áâì tn = (� 1)n arcsina
2 + � n ®¡à §ã¥â  à¨ä¬ ¥â¨ç¥áªãî

¯à®£à¥áá¨î, ¥á«¨ â®çª¨ ­  âà¨£®­ ®¬¥âà¨ç¥áª®¬ ªàã£¥, á®®â¢¥âáâ¢ãîé¨¥
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ã£« ¬ arcsina
2 ¨ � � arcsina

2 «¨¡® á®¢¯  ¤ îâ, «¨¡® ®âáâ®ïâ ¤àã£®â¤àã£  ­ 
®¤¨­ ª ®¢ë© ã£®«.

‘® ¢¯  ¤¥­¨¥ ¡ ã¤¥â ¯à¨ a
2 = � 1 , a = � 2.

‚ íâ¨å á«ãç ïå à §­ ®áâì  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨ d = 2� .
…á«¨â®ç¥ª ­  ®ªàã¦­ ®áâ¨ ¤¢¥,â®a = 0 ¨ d = � .

•®á«¥¤®¢ â¥«ì­ ®áâìà¥è¥­¨© ¨áå®¤­ ®£®ãà ¢­ ¥­¨ï

xn = � 3 + (� 1)n arcsin
a
2

+ � n; n 2 Z

¡ ã¤¥â  à¨ä¬ ¥â¨ç¥áª®© ¯à®£à¥áá¨¥©̄à¨ â¥å ¦ ¥ §­  ç¥­¨ïå a = � 2, a = 0.
• §­ ®áâì ¯à®£à¥áá¨¨ d ­ ¥ ¨§¬¥­¨â áï.

Žâ¢¥â: ¯à¨ = � 2 d = 2� ; ¯à¨ a = 0 d = � .

‡  ¤  ç  5. •« ®áª®áâì ¬®¦­ ® à áá¬ âà¨¢ âì ª ª ®¡ê¥¤¨­ ¥­¨¥ à ¢­ëå
ª¢  ¤à â ®¢, ¢¥àè¨­ë ª®â®àëå ï¢«ïîâ áï æ¥­âà ¬¨ ¡®«ìè¨å ®ªàã¦­ ®áâ¥©,
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¯ ®íâ®¬ã ¯à®æ¥­â ¯« ®é  ¤¨ ­ ¥¯®ªàëâ ®© ç áâ¨ ¯« ®áª®áâ¨ à ¢¥­ ¯à®æ¥­âã
¯« ®é  ¤¨ ­ ¥¯®ªàëâ ®©ç áâ¨ ª¢  ¤à â .

•ãáâì a | áâ®à®­  ª¢  ¤à â , R | à  ¤¨ãá ¡®«ìè ®© ®ªàã¦­ ®áâ¨, r |
à  ¤¨ãá ¬ « ¥­ìª ®©®ªàã¦­ ®áâ¨.

„¨ £ ®­ «ì ª¢  ¤à â  à ¢­ 
p

a2 + a2 = a
p

2 = 2R + 2r , ®âªã¤  2r =
= a

p
2 � 2R. “ç¨âë¢  ï ¥éñ, çâ®R = a

2, ¯ ®«ãç ¥¬ r = a
� p

2� 1
2

�
.

•« ®é  ¤ì ª¢  ¤à â  S1 = a2, ¯« ®é  ¤ì ç¥â¢¥àâ¨ ¡®«ìè ®£®ªàã£  S2 = � R2

4 ,
¯« ®é  ¤ì ¬ « ¥­ìª ®£®ªàã£  S3 = � r 2. ’®£¤  ¯« ®é  ¤ì ­ ¥¯®ªàëâ ®© ªàã£ ¬¨
ç áâ¨ ª¢  ¤à â  ¥áâì

S = S1 � 4S2 � S3 = a2 � � R2 � � r 2 =

= a2 � �
a2

4
� � a2

 p
2 � 1
2

! 2

= a2

 

1 � � +

p
2

2
�

!

:

•à®æ¥­â ­ ¥§ ¯ ®«­¥­­ ®©ç áâ¨ à ¢¥­

S
a2 � 100%=

 

1 �
� (2 �

p
2)

2

!

� 100%:

Žâ¢¥â:
�

1 � � (2�
p

2)
2

�
� 100%.

‚ à¨ ­â 30.2
Žâ¢¥âë:
‡  ¤  ç  1. f (x) ¢®§à áâ ¥â­  R.
‡  ¤  ç  2. [� 3;3].
‡  ¤  ç  3. (25;36).
‡  ¤  ç  4. •à¨ a = � 1 d = � ; ¯à¨ a = 0 d = �

2 .

‡  ¤  ç  5.
�

1 � � (17� 8
p

3)
6
p

3

�
� 100%.



7.6. •ª§ ¬ ¥­ æ¨®­­ë¥ ¡ ¨« ¥âë 2002£. 181

‚ à¨ ­â 30.3
Žâ¢¥âë:

‡  ¤  ç  1. f (x) ã¡ë¢ ¥â ­  R.

‡  ¤  ç  2. (�1 ; � 4] [ [4;+ 1 ).

‡  ¤  ç  3. (4; 5;0; 5).

‡  ¤  ç  4. •à¨ a = � 3 d = 2�
3 ; ¯à¨ a = 0 d = �

3 .

‡  ¤  ç  5.
�
2
p

2 � 2 � �
4

�
� 100%.

‚ à¨ ­â 31.1

‡  ¤  ç  1.

log16 x + log4 x + logp
2 4 = 7 , log42 + log4 x + 4 = 7 ,

,
1
2

log4 x + log4 x = 3 ,
3
2

log4 x = 3 , log4 x = 2 , x = 16:

Žâ¢¥â: 16.

‡  ¤  ç  2. ‚®§¢¥¤ñ¬ ¢ ª¢  ¤à â ®¡  ãà ¢­ ¥­¨ï:
�

2x + y + 2 = 9;
x + 2y + 5 = (y � x)2:

ˆ§ ¯ ¥à¢®£®ãà ¢­ ¥­¨ï ¢ëà §¨¬ y = 7 � 2x ¨ ¯ ®¤áâ ¢¨¬ ¢®¢â®à®¥:

x + 2(7 � 2x) + 5 = (7 � 3x)2 , � 3x + 19 = 49� 42x + 9x2 ,

, 9x2 � 39x + 30 = 0 , 3x2 � 13x + 10 = 0:

„¨áªà¨¬¨­ ­â D = 49, ª®à­¨ x = 13+7
6 = 10

3 , x = 13� 7
6 = 1. ’ ª ª ª x = 10

3 ­ ¥
ï¢«ï¥â áï æ¥«ë¬ ç¨á«®¬, â®¯ ®«ãç ¥¬ ®¤­ã á¨áâ¥¬ã

�
x = 1;
y = 7 � 2x ,

�
x = 1;
y = 5:

•®«ãç¥­­ ®¥à¥è¥­¨¥ (1; 5) ï¢«ï¥â áï æ¥«ë¬.
•à¨ ¢®§¢¥¤¥­¨¨ ¢ ª¢  ¤à â ¬®£«¨ ¯ ®ï¢¨âìáï ¯ ®áâ®à®­­¨¥ ª®à­¨, ¯ ®íâ®¬ã

¤¥« ¥¬ ¯à®¢¥àªã, ª®â®à  ï ï¢«ï¥â áï ç áâìî à¥è¥­¨ï:
� p

2 + 5 + 2 = 3;p
1 + 10+ 5 = 5 � 1

,
� p

9 = 3;p
16 = 4

,
�

3 = 3;
4 = 4;

á«¥¤®¢ â¥«ì­ ®,¯ à  (1; 5) ï¢«ï¥â áï ®â¢¥â®¬.
Žâ¢¥â: (1; 5).
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‡  ¤  ç  3. •à¨¬ ¥­¨¢ ä®à¬ã«ã

sin2x =
2tg x

1 + tg2 x
;

¯ ®«ãç¨¬ ãà ¢­ ¥­¨¥
2tg x

1 + tg2 x
+ tg x = 2:

‘ ¤¥« ¥¬ § ¬¥­ã t = tg x, ãà ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤

2t
t2 + 1

+ t = 2 ,
2t + t + t3 � 2 � 2t2

1 + t2 = 0 , t3 � 2t2 + 3t � 2 = 0:

Š®à¥­ì t = 1 ªã¡¨ç¥áª®£®ãà ¢­ ¥­¨ï t3 � 2t2 + 3t � 2 = 0 ­ å ®¤¨¬ ¯ ®¤¡®à®¬
áà¥¤¨ ¤¥«¨â¥«¥©á¢®¡®¤­ ®£®ç«¥­  � 2. ‡ â ¥¬ à áª«  ¤ë¢ ¥¬ ¬­ ®£®ç«¥­ t3 �
� 2t2 + 3t � 2 ­  ¬­ ®¦¨â ¥«¨, ¤«ï íâ®£®¤¥«¨¬ ¥£®áâ®«¡̈ ª ®¬ ­  t � 1:

t3 � 2t2+ 3t � 2 t � 1
t3 � t2 t2 � t + 2

� t2 + 3t
� t2 + t

2t � 2
2t � 2

0

•®«ãç ¥¬
t3 � 2t2 + 3t � 2 = (t � 1)(t2 � t + 2):

Šã¡ ¨ç¥áª®¥ãà ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤

(t � 1)(t2 � t + 2) = 0 ,
�

t � 1 = 0 , t = 1;
t2 � t + 2 = 0 | à¥è¥­¨© ­ ¥â, â ª ª ª D < 0.

‚®§¢à é ¥¬ áï ª ¨áå®¤­ ®©¯ ¥à¥¬¥­­ ®©:

tg x = 1 , x =
�
4

+ � k; k 2 Z:

Žâ¢¥â: �
4 + � k, k 2 Z.

‡  ¤  ç  4. ‘ ¤¥« ¥¬ à ¢­ ®á¨«ì­ë¥ ¯à¥®¡à §®¢ ­¨ï

j3x � 7j �
6y + 5
3 � 3y

> 1 , 1 +
6y + 5
3 � 3y

6 j3x � 7j ,
3y + 8
3 � 3y

6 j3x � 7j:

„à®¡ ì 3y+8
3� 3y ¤®«¦­  ¡ ëâì ¬¥­ìè ¥ ¨«¨ à ¢­  j3x � 7j ¤«ï «î¡®£ ® x 2 R,

á«¥¤®¢ â¥«ì­ ®,

3y + 8
3 � 3y

6 min
x2R

j3x � 7j = 0
�

®­ ¤®áâ¨£ ¥âáï ¢ â®çª ¥ x =
7
3

�
:
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•®«ãç ¥¬ ­ ¥à ¢¥­áâ¢®3y+8
3� 3y 6 0, ª®â®à®¥à¥è ¥¬ ¬¥â®¤®¬ ¨­â ¥à¢ «®¢: ­ å ®-

¤¨¬ ­ã «¨ ç¨á«¨â ¥«ï ¨ §­ ¬ ¥­ â ¥«ï, ®â¬¥ç ¥¬ ¨å ­  ç¨á«®¢®©®á¨,¢ ª ¦¤ ®¬
¨§ ¯ ®«ãç¥­­ëå ¨­â ¥à¢ «®¢ ®̄à¥¤¥«ï¥¬ §­ ª ¤à®¡̈ 3y+8

3� 3y .

‚ë¯¨áë¢ ¥¬ ®â¢¥â¢ á®®â¢¥âáâ¢¨¨ á®§­ ª ®¬ ­ ¥à ¢¥­áâ¢ :

y 2
�

�1 ; �
8
3

�
[ (1;+ 1 ) :

Žâ¢¥â:
�
�1 ; � 8

3

�
[ (1;+ 1 ).

‡  ¤  ç  5. •®áâà®̈¬ ®¡« áâì ­  ¯« ®áª®áâ¨ xOy, § ¤ ¢ ¥¬ãî á¨áâ¥¬®©
­ ¥à ¢¥­áâ¢ �

2jx + 2j arcsin(y � 1)2 6 � (x + 2); (1)
2jy � 1j � x > 1: (2)

•¥è ¥¬ ­ ¥à ¢¥­áâ¢®(1). Ž„‡ ­ ¥à ¢¥­áâ¢  § ¤ ñâáï ãá«®¢¨¥¬

� 1 6 (y � 1)2 6 1 , (y � 1)2 6 1 , y2 � 2y 6 0 , y(y � 2) 6 0 , y 2 [0;2]:

• áá¬ ®âà¨¬ âà¨ á«ãç ï.
1. …á«¨ x = � 2, â® ­ ¥à ¢¥­áâ¢®(1) ¯à¨¬ ¥â ¢¨¤ 0 6 0, çâ® ï¢«ï¥â áï

¢¥à­ë¬. ‚ ¯« ®áª®áâ¨ xOy ¯ ®«ãç ¥¬ ®âà¥§®ª ¯àï¬ ®©x = � 2 ¯à¨ y 2 [0;2].
2. …á«¨x + 2 > 0, â®¥áâì x > � 2, â®jx + 2j = x + 2. • §¤ ¥«¨¬ ­ ¥à ¢¥­áâ¢®

­  2(x + 2) > 0, ¯ ®«ãç ¥¬

arcsin(y � 1)2 6
�
2

;

çâ® ¢¥à­® ¤«ï «î¡®£ ® y ¨§ Ž„‡, â ª ª ª ¬­ ®¦ ¥áâ¢®¬ §­  ç¥­¨© äã­ªæ¨¨
arcsint ï¢«ï¥â áï ®âà¥§®ª

�
� �

2; �
2

�
. •  ¯« ®áª®áâ¨ xOy ¯ ®«ãç ¥¬ ¯ ®«®áãx >

> � 2, y 2 [0;2].
3. …á«¨ x + 2 < 0, â® ¥áâì x < � 2, â® jx + 2j = � (x + 2). • §¤ ¥«¨¬

­ ¥à ¢¥­áâ¢®­  � 2(x + 2) > 0, ¯ ®«ãç ¥¬ ­ ¥à ¢¥­áâ¢®

arcsin(y � 1)2 6 �
�
2

;

ª®â®à®¥à ¢­ ®á¨«ì­ ®ãà ¢­ ¥­¨î

arcsin(y � 1)2 = �
�
2

;
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®âªã¤  (y � 1)2 = � 1. •®«ãç¥­­ ®¥ãà ¢­ ¥­¨¥ ­ ¥ ¨¬ ¥¥âà¥è¥­¨©.
Ž¡« áâì ­  ¯« ®áª®áâ¨ xOy, § ¤ ­­  ï ­ ¥à ¢¥­áâ¢®¬ (1), ¨§®¡à ¦ ¥­  ­ 

à¨áã­ª ¥.

•¥à ¢¥­ áâ¢®(2) ¯à¥®¡à §ã¥¬ ª ¢¨¤ã

2jy � 1j > x + 1

¨ à áá¬®âà¨ ¤¢  á«ãç ï.
1. …á«¨y > 1, â®jy � 1j = y � 1, ¯ ®«ãç ¥¬

2y � 2 > x + 1 , y >
x
2

+
3
2

:

2. …á«¨y < 1, â®jy � 1j = � (y � 1) = � y + 1, ¯ ®«ãç ¥¬

� 2y + 2 > x + 1 , y 6
1
2

�
x
2

:

Ž¡« áâì ­  ¯« ®áª®áâ¨ xOy, § ¤ ­­  ï ­ ¥à ¢¥­áâ¢®¬ (2), ¨§®¡à ¦ ¥­  ­ 
à¨áã­ª ¥. •àï¬  ï l1 § ¤ ­  ãà ¢­ ¥­¨¥¬ y = x

2 + 3
2, ¯àï¬  ï l2 | ãà ¢­ ¥­¨¥¬

y = 1
2 � x

2.

•¥è ¥­¨¥¬ ¨áå®¤­ ®© á¨áâ¥¬ë ï¢«ï¥â áï ä¨£ãà  AB CDEF , ª®â®à  ï ï¢«ï-
¥âáï ¯ ¥à¥á¥ç¥­¨¥¬¬­ ®¦ ¥áâ¢,¨§®¡à ¦ñ­­ëå ­  à¨áã­ª å.

•¥à¨¬ ¥âà PAB CDE = AB + BC + CD + DE + EA. • å ®¤¨¬ AB = 2,
BC = AE = 3. ˆ§ ¯àï¬ ®ã£®«ì­ ®£®âà¥ã£®«ì­¨ª  DK E ¯ ®â¥®à¥¬¥•¨ä £ ®à 
­ å ®¤¨¬ DE =

p
DK 2 + K E 2 =

p
1 + 4 =

p
5. •® ¯ ®áâà®¥­¨î CD = DE.

•®«ãç ¥¬ PAB CDE = 2 + 2 � 3 + 2 �
p

5 = 8 + 2
p

5.
Žâ¢¥â: 8 + 2

p
5.
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‚ à¨ ­â 31.2
Žâ¢¥âë:
‡  ¤  ç  1. 5.
‡  ¤  ç  2. (0; 1).
‡  ¤  ç  3. 4� n; � + 4� k; n; k 2 Z.
‡  ¤  ç  4.

�
8
7; 3

2

�
.

‡  ¤  ç  5. 14+ 2
p

10.

‚ à¨ ­â 31.3
Žâ¢¥âë:
‡  ¤  ç  1. 8.
‡  ¤  ç  2. (1; 5).
‡  ¤  ç  3. � �

3 + � n; n 2 Z.

‡  ¤  ç  4.
�

1
13;

1
4

�
.

‡  ¤  ç  5. 9 + 2
p

4; 25.

‚ à¨ ­â 32.1
‡  ¤  ç  1. „ ­ ®:
AB CD | ¯àï¬ ®ã£®«ì­¨ª,
O | â®çª  ¯ ¥à¥á¥ç¥­¨ï AC ¨ BD,
E | á¥à¥¤¨­  AB ,
\ BAC = 50� .

• ©â¨: \ EOD.
•¥è ¥­¨¥. ’ ª ª ª OE ? AB , â®

\ OEA = 90� , â®£¤  \ OAD = 90� �
� 50� = 40� . •® á¢®©áâ¢ã¤¨ £ ®­ « ¥© ¯àï¬ ®ã£®«ì­¨ª  AO = OD, á«¥-
¤®¢ â¥«ì­ ®, âà¥ã£®«ì­¨ª AOD à ¢­ ®¡¥¤à¥­­ë©, á«¥¤®¢ â¥«ì­ ®, \ AD O =
= \ OAD = 40� . ’ ª ª ª áã¬¬  ã£«®¢ âà¥ã£®«ì­¨ª  à ¢­  180� , â®

\ AOD = 180� � 2 � 40� = 100� :
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€­ « ®£¨ç­®¨§ âà¥ã£®«ì­¨ª  AE O ¯ ®«ãç ¥¬

\ EOA = 180� � 90� � 50� = 40� :

Žª ®­ç â ¥«ì­ ®¯ ®«ãç ¥¬

\ EOD = \ EOA + \ AOD = 40� + 100� = 140� :

Žâ¢¥â: 140� .

‡  ¤  ç  2. ‘ ¤¥« ¥¬ § ¬¥­ã ¯ ¥à¥¬¥­­ ®© t = x2 + 3x + 1, ¯ ®«ãç¨¬ ­ ¥à -
¢¥­áâ¢®

t(t � 1) > 5 , t2 � 4t � 5 > 0;
ª®â®à®¥à¥è ¥¬ ¬¥â®¤®¬ ¨­â ¥à¢ «®¢. Š®à­¨ t = � 1 ¨ t = 5 ª¢  ¤à â ­ ®£®
ãà ¢­ ¥­¨ï t2� 4t� 5 = 0 ®â¬¥ç ¥¬ ­  ç¨á«®¢®©®á¨¨ ¢ ª ¦¤ ®¬ ¨§ ¯ ®«ãç¥­­ëå
¨­â ¥à¢ «®¢ ®̄à¥¤¥«ï¥¬ §­ ª âàñåç«¥­  t2 � 4t � 5. ‚ á®®â¢¥âáâ¢¨¨ á®§­ ª ®¬

­ ¥à ¢¥­áâ¢  (6 ) ¯ ®«ãç ¥¬ á®¢®ªã¯­ ®áâì
�

t 6 � 1;
t > 5:

‚®§¢à é ¥¬ áï ª ¨áå®¤­ ®©¯ ¥à¥¬¥­­ ®©:
�

x2 + 3x + 1 6 � 1;
x2 + 3x + 1 > 5 ,

�
x2 + 3x + 2 6 0;
x2 + 3x � 4 > 0 ,

�
(x + 1)(x + 2) 6 0;
(x � 1)(x + 4) > 0:

€­ « ®£¨ç­®¯à¥¤ë¤ãé ¥¬ã, à¥è  ï ª ¦¤ ®¥­ ¥à ¢¥­áâ¢®á®¢®ªã¯­ ®áâ¨, ¯ ®«ã-
ç ¥¬ �

x 2 [� 2; � 1];
x 2 (�1 ; � 4] [ [1;+ 1 ) , x 2 (�1 ; � 4] [ [� 2; � 1] [ [1;+ 1 ):

Žâ¢¥â: (�1 ; � 4] [ [� 2; � 1] [ [1;+ 1 ).

‡  ¤  ç  3.

cos3x = sin2x , cos3x � cos
�

2x �
�
2

�
= 0 ,

, � 2sin
�

3x + 2x � �
2

2

�
sin

�
3x � 2x + �

2

2

�
= 0 ,

,
�

sin
�

5x
4 � �

4

�
= 0;

sin
�

x
2 + �

4

�
= 0

,
� 5x

4 � �
4 = � n; n 2 Z;

x
2 + �

4 = � k; k 2 Z
,

,
�

x = �
10 + 2� n

5 ; n 2 Z;
x = � �

2 + 2� k; k 2 Z:
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‘ ¤¥« ¥¬ ®â¡®à à¥è¥­¨©, â®¥áâì ¨§ ¢á¥å ­ ©¤ ¥­­ëå à¥è¥­¨© ¢ë¡ ¥à¥¬â¥,
ª®â®àë¥ ¯à¨­  ¤«¥¦ â ¨­â ¥à¢ «ã (75� ; 150� ). „«ï ã¤®¡áâ¢  § ¯¨è ¥¬ ®â¢¥â¢
£à ¤ãá­®©¬¥à¥: �

x = 18� + 72� n; n 2 Z;
x = � 90� + 360� k; k 2 Z:

•à¨¤ ¢  ï n ¨ k à §«¨ç­ë¥ §­  ç¥­¨ï, ¯ ®«ãç¨¬, çâ®â®«ìª®¯à¨ n = 1

x = 18� + 72� = 90� 2 (75� ; 150� ):

•à¨ ¢á¥å ®áâ «ì­ëå n 2 Z ¨ k 2 Z ¯ ®«ãç¥­­®¥x =2 (75� ; 150� ).
Žâ¢¥â: 90� .

‡  ¤  ç  4. ƒà ­¨æ  ®¡« áâ¨ § ¤ ñâáï ãà ¢­ ¥­¨¥¬

(1 � jxj � jyj)( jx + yj + jx � yj � 1) = 0 ,
�

jxj + jyj = 1;
jx + yj + jx � yj = 1:

‹¨­¨ï jxj + jyj = 1 á¨¬¬ ¥âà¨ç­  ®â­ ®á¨â¥«ì­ ®®á¥©Ox ¨ Oy. •à¨ x > 0,
y > 0 ¯ ®«ãç ¥âáï ®âà¥§®ª ¯àï¬ ®© x + y = 1, ¤ « ¥¥áâà®̈¬ ¯ ®á¨¬¬ ¥âà¨¨ ¨
¯ ®«ãç ¥¬ ª¢  ¤à â.

„«ï ¯ ®áâà®¥­¨ï «¨­¨¨ jx + yj + jx � yj = 1 à áá¬®âà¨¬ 4 á«ãç ï:

1)

8
<

:

x + y > 0;
x � y > 0;
x = 1

2;
2)

8
<

:

x + y > 0;
x � y < 0;
y = 1

2;
3)

8
<

:

x + y < 0;
x � y > 0;
y = � 1

2;
4)

8
<

:

x + y < 0;
x � y < 0;
x = � 1

2:

‚ à¥§ã«ìâ â ¥ ¯ ®«ãç¨¬ ª¢  ¤à â (á¬. «¥¢ë©à¨áã­ ®ª).
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ˆáª ®¬  ï ®¡« áâì ¯ ®ª § ­  èâà¨å ®¢ª®© (á¬. ¯à ¢ë© à¨áã­ ®ª). •« ®é  ¤ì
®¡« áâ¨

S = 4 � SAB C = 4 �
1
2

� AC � BK = 2 � 1 �
1
2

= 1:

Žâ¢¥â: 1.

‡  ¤  ç  5. Ž¡®§­  ç¨¬ V | ®¡êñ¬ ª®â«®¢ ­ , p | ¯à®¨§¢®¤¨â ¥«ì­ ®áâì
ª ¦¤ ®£®§¥¬«¥ª®̄ , m | ç¨á«®ç«¥­®¢ ¯ ¥à¢®© ¡ à¨£  ¤ë, n | ç¨á«®ç«¥­®¢
¢â®à®© ¡ à¨£  ¤ë. ’®£¤  V

mp | ¢à¥¬ï à ¡®âë ¯ ¥à¢®© ¡ à¨£  ¤ë, V
np | ¢à¥¬ï

à ¡®âë ¢â®à®© ¡ à¨£  ¤ë, V
(m+5) p | ¢à¥¬ï à ¡®âë ¯ ¥à¢®© ¡ à¨£  ¤ë, ¥á«¨ ¥ñ

ã¢¥«¨ç¨âì ­  5 ç¥«®¢¥ª. •® ãá«®¢¨î
(

V
np � V

mp = 1
2;

V
mp � V

(m+5) p = 2:

•®¤¥«¨¬ ¢â®à®¥ãà ¢­ ¥­¨¥ ­  ¯ ¥à¢®¥,̄ à¨ íâ®¬ ®¡é¨© ¬­ ®¦¨â ¥«ì V
p 6= 0

á®ªà â¨â áï, ¯ ®«ãç¨¬
�

1
m

�
1

m + 5

�
:
�

1
n

�
1
m

�
= 4 ,

m + 5 � m
m(m + 5)

:
m � n

mn
= 4 ,

,
5

m(m + 5)
�

mn
m � n

= 4 , 5n = 4(m + 5)(m � n) ,

, 5n = 4m2 � 4mn + 20m � 20n , n(4m + 25) = 4m2 + 20m ,

, n =
4m2 + 20m

4m + 25
= m �

5m
4m + 25

= m � 1 �
m � 25
4m + 25

:

’ ª ª ª m ¨ n | ­ âãà «ì­ë¥ ç¨á« , â®ç¨á«® m� 25
4m+25 ¤®«¦­ ®¡ ëâì æ¥«ë¬, ­ ®

ç¨á«¨â ¥«ì ¬¥­ìè ¥ §­ ¬ ¥­ â ¥«ï, á«¥¤®¢ â¥«ì­ ®,m � 25 = 0, ®âªã¤  m = 25
¨ n = 25� 1 = 24.

Žâ¢¥â: ‚ ¯ ¥à¢®©¡ à¨£  ¤¥ 25 ç¥«®¢¥ª, ¢®¢â®à®©¡ à¨£  ¤¥ 24 ç¥«®¢¥ª .

‚ à¨ ­â 32.2
Žâ¢¥âë:

‡  ¤  ç  1. 15; 5� ; 74; 5� ; 90� .

‡  ¤  ç  2.
�

�1 ; � 1�
p

17
2

i
[

�
� 1+

p
17

2 ; + 1
�

.

‡  ¤  ç  3. 54� .

‡  ¤  ç  4. 8� . “ª § ­¨¥. Œ¥­ìè  ï ®ªàã¦­ ®áâì ¨¬ ¥¥â æ¥­âà (0; 0) ¨
r = 1; ¡®«ìè  ï ®ªàã¦­ ®áâì | æ¥­âà (1; � 1) ¨ R = 3.
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‡  ¤  ç  5. 24 ¤¥â «¨. “ª § ­¨¥. •ãáâì m | ç¨á«® ¤¥â «¥©,ª®â®àë¥
¤¥« ¥â ¬ áâ¥à §  ç á, N | ç¨á«®¤¥â «¥©¢ § ª §¥. •ã¦­ ®à¥è¨âì ¢ æ¥«ëå
ç¨á« å ãà ¢­ ¥­¨¥

N
m

�
N

2(m � 2)
= 1:

•®«ãç ¥â áï m = 8, N = 24.

‚ à¨ ­â 32.3
Žâ¢¥âë:

‡  ¤  ç  1. 6.

‡  ¤  ç  2. (�1 ; � 2 � 2
p

2] [ [� 2 �
p

2; � 2 +
p

2] [ [� 2 + 2
p

2;+ 1 ).

‡  ¤  ç  3. 15� .

‡  ¤  ç  4. 9� � 2. “ª § ­¨¥. –¥­âà ®ªàã¦­ ®áâ¨| â®çª  (� 1;1), à  ¤¨ãá
R = 3; ä¨£ãà  ¢­ãâà¨ | íâ®ª¢  ¤à â.

‡  ¤  ç  5. 2; 2; 2. “ª § ­¨¥. •ãáâì k; l ; m | ç¨á«®á ¬ ®«ñâ®¢ ¯ ¥à¢®£®,
¢â®à®£®¨ âà¥âì¥£® â¨¯ ®¢ á®®â¢¥âáâ¢¥­­®. •ã¦­ ® à¥è¨âì ¢ æ¥«ëå ç¨á« å
á¨áâ¥¬ã 8

<

:

k + l + m < 9;
230k + 110l + 40m = 760;
27k + 12l + 5m = 88:

•®«ãç ¥â áï k = l = m = 2.
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7.7. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2003 £.

‚ à¨ ­â 33.1
‡  ¤  ç  1. “¬­ ®¦¨¬ ¢â®à®¥ãà ¢­ ¥­¨¥ á¨áâ¥¬ë ­  � 2, § â¥¬ á«®¦¨¬

¯ ¥à¢®¥ãà ¢­ ¥­¨¥ á®¢â®àë¬, ¯ ®«ãç¨¬
�

2x + 11y = � 2;
� 2x + 6y = 2 ,

�
17y = 0;
x � 3y = � 1;

®âªã¤  y = 0, x = � 1.
Žâ¢¥â: (� 1;0).

‡  ¤  ç  2. Ž¡®§­  ç¨¬ cos7x = t, � 1 6 t 6 1. “à ¢­ ¥­¨¥ á¢¥¤ñâáï ª
á¨áâ¥¬¥

� p
1 + 4t2 = 3t + 1;

� 1 6 t 6 1
,

8
<

:

1 + 4t2 = (3t + 1)2;
3t + 1 > 0;
� 1 6 t 6 1

,

,

8
<

:

5t2 + 6t = 0;
t > � 1

3;
� 1 6 t 6 1

,

8
<

:

�
t = 0;
t = � 6

5;
� 1

3 6 t 6 1
, t = 0:

‚®§¢à é  ïáì ª ¯ ¥à¥¬¥­­ ®© x, ¯ ®«ãç¨¬ ãà ¢­ ¥­¨¥

cos7x = 0 , 7x =
�
2

+ � n; n 2 Z , x =
�
14

+
�
7

n; n 2 Z:

Žâ¢¥â: �
14 + �

7n, n 2 Z.

‡  ¤  ç  3. •à¥ ¤áâ ¢¨¬ 1 ª ª logx� 2(x � 2), â®£¤ 

logx� 2(x + 2) < 1 , logx� 2(x + 2) < logx� 2(x � 2):

• áá¬ ®âà¨¬ ¤¢  á«ãç ï: x � 2 > 1 ¨ 0 < x � 2 < 1.
•à¨ x � 2 > 1 ­ ¥à ¢¥­áâ¢®á¢®¤¨â áï ª á«¥¤ãîé ¥©á¨áâ¥¬¥

8
<

:

x � 2 > 1;
x + 2 < x � 2;
x + 2 > 0

)
à¥è¥­¨© ­ ¥â, â ª ª ª ¨§ ¢â®-
à®£® ­ ¥à ¢¥­áâ¢  á«¥¤ã¥â, çâ®
2 < � 2, çâ®­ ¥¢¥à­®.

•à¨ 0 < x � 2 < 1 à¥è ¥¬ ®¥­ ¥à ¢¥­áâ¢®à ¢­ ®á¨«ì­ ®á¨áâ¥¬¥
8
<

:

0 < x � 2 < 1;
x + 2 > x � 2;
x + 2 > 0

,
�

2 < x < 3;
x > � 2 , 2 < x < 3:

Žâ¢¥â: (2; 3).
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‡  ¤  ç  4. …á«¨âà ¯ ¥æ¨ï ¢¯¨á ­  ¢
ªàã£, â®®­  à ¢­ ®¡¥¤à¥­­  ï. •ãáâì O |
æ¥­âà ªàã£ . •® ãá«®¢¨î AB = BC =

= CD ¨
^

BC = � ) \ BDC = � .
4 AOB = 4 BOC = 4 COD ¯ ® âàñ¬

áâ®à®­ ¬. •« ®é  ¤ì ª ¦¤ ®£®âà¥ã£®«ì­¨-
ª  à ¢­  1

2R2 sin� .
\ AOB = \ BOC = \ COD = � )

\ AOD = 2� � 3� . •« ®é  ¤ì âà¥ã£®«ì­¨-
ª  AOD à ¢­  1

2R2 sin(2� � 3� ) = � 1
2R2 sin3� .

•« ®é  ¤ì âà ¯ ¥æ¨¨ AB CD á«®¦¨¬ ¨§ ¯« ®é  ¤¥©¢á¥å ç¥âëàñå âà¥ã£®«ì-
­¨ª ®¢.

Sâà ¯ ¥æ¨¨ = 3 �
1
2

R2 sin� �
1
2

R2 sin3� =
R2

2
(3 sin� � sin3� ):

Žâ¢¥â: R2

2 (3 sin� � sin3� ).

‡  ¤  ç  5. •®á«¥ à áªàëâ¨ï áª®¡®ª ¨ ¯à¨¢¥ ¤¥­¨ï ¯ ®¤®¡­ëå á« £ ¥¬ëå,
¯ ®«ãç¨¬ á¨áâ¥¬ã �

ax + y = a;
ax3 + y3 = a:

•à¨ a = 0 ¯ ®«ãç¨¬ y = 0, x | «î¡®¥, à¥è¥­¨© ¡ ¥áª®­ ¥ç­®¬­ ®£®,¯ ®íâ®¬ã
¤ « ¥¥áç¨â ¥¬ a 6= 0.

‘¨áâ ¥¬ã à¥è ¥¬ ¨áª«îç¥­¨¥¬ y:
�

y = a � ax;
ax3 + a3(1 � x)3 = a ,

�
y = a(1 � x);
a(x3 � 1) + a3(1 � x)3 = 0 ,

,
�

y = a(1 � x);
a(x � 1)

�
x2 + x + 1 � a2(x2 � 2x + 1)

�
= 0:

• áá¬ ®âà¨¬ ¢â®à®¥ãà ¢­ ¥­¨¥ á¨áâ¥¬ë:

a(x � 1)
�
x2 + x + 1 � a2(x2 � 2x + 1)

�
= 0 (a 6= 0):

•â ®ãà ¢­ ¥­¨¥ ¯à¨ ¢á¥å a 6= 0 ¨¬ ¥¥âª®à¥­ì x = 1,   á¨áâ¥¬  ¨¬ ¥¥âà¥è¥­¨¥

(x = 1; y = 0): (1)

—â®¡ë á¨áâ¥¬  ¨¬ ¥«  ­ ¥ ¡®«¥¥¤¢ãå à¥è¥­¨©, ãà ¢­ ¥­¨¥

x2 + x + 1 � a2(x2 � 2x + 1) = 0

¤®«¦­ ® ¨¬ ¥âì 1 ª®à¥­ì ¨«¨ ­¨ ®¤­ ®£® ª®à­ï ¨«¨ 2 ª®à­ï, ­ ® ®¤¨­ ¨§ ­¨å
à ¢¥­ 1.
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•¥à¥¯¨è ¥¬ ¯ ®á«¥¤­ ¥¥ãà ¢­ ¥­¨¥ ¢ ¢¨¤¥

x2(1 � a2) + x(1 + 2a2) + (1 � a2) = 0: (2)

• áá¬ ®âà¨¬ 4 á«ãç ï.
1. •ãáâì 1 � a2 = 0 ) a2 = 1 ) a = � 1. ‚ íâ®¬ á«ãç ¥ ãà ¢­ ¥­¨¥ (2)

¯à¨¬ ¥â ¢¨¤ 3x = 0 ) x = 0,   á¨áâ¥¬ , ªà®¬¥ (1), ¡ ã¤¥â ¨¬ ¥âì ¢â®à®¥
à¥è¥­¨¥ (x = 0; y = a).

2. •ãáâì ¤¨áªà¨¬¨­ ­â ãà ¢­ ¥­¨ï (2) à ¢¥­ ­ã «î:

D =
�
1 + 2a2

� 2
� 4

�
1 � a2

� 2
= 0 , 12a2 � 3 = 0 , a2 =

1
4

, a = �
1
2

:

‚ íâ®¬ á«ãç ¥ ãà ¢­ ¥­¨¥ (2) ¨¬ ¥¥â1 ª®à¥­ì:
3
4

x2 +
3
2

x +
3
4

= 0 , x2 + 2x + 1 = 0 , x = � 1;

  á¨áâ¥¬ , ªà®¬¥ (1), ¡ ã¤¥â ¨¬ ¥âì ¢â®à®¥à¥è¥­¨¥ (x = � 1; y = 2a).
3. •ãáâì ¤¨áªà¨¬¨­ ­â ãà ¢­ ¥­¨ï (2) ®âà¨æ â¥«¥­:

D < 0 , 12a2 � 3 < 0 , a2 <
1
4

, �
1
2

< a <
1
2

:

‚ íâ®¬ á«ãç ¥ ãà ¢­ ¥­¨¥ (2) ­ ¥ ¨¬ ¥¥âª®à­ ¥©,  á¨áâ¥¬  ¨¬ ¥¥ââ®«ìª®®¤­ ®
à¥è¥­¨¥ (1).

4. …á«¨¯à¥¤¯ ®«®¦¨âì, çâ®ãà ¢­ ¥­¨¥ (2) ¨¬ ¥¥âª®à¥­ì x = 1, â®,¯ ®¤áâ -
¢«ïï ¢ ãà ¢­ ¥­¨¥ (2) ¢¬¥áâ®x ¥¤¨­¨æã, ¯ ®«ãç¨¬

1 � a2 + 1 + 2a2 + 1 � a2 = 0 ¨«¨ 3 = 0;

çâ® ­ ¥¢¥à­®. ‡­  ç¨â, x = 1 ­ ¥ ¡ ã¤¥â ª®à­ ¥¬ ãà ¢­ ¥­¨ï (2) ­¨ ¯à¨ ª ª ®¬
§­  ç¥­¨¨ a.

Žâ¢¥â: á¨áâ¥¬  ¨¬ ¥¥â­ ¥ ¡®«¥¥¤¢ãåà¥è¥­¨© ¯à¨ � 1
2 6 a < 0, 0 < a 6 1

2,

a = � 1.

‚ à¨ ­â 33.2
Žâ¢¥âë:
‡  ¤  ç  1. (0; 3).
‡  ¤  ç  2. � 2�

15 + 2�
5 n, n 2 Z.

‡  ¤  ç  3. (0; 1).

‡  ¤  ç  4. a2
p

4a2� b2 .

‡  ¤  ç  5. 1
2 6 a < 1, 1 < a 6 3

2, a = 0, a = 2.

‚ à¨ ­â 33.3
Žâ¢¥âë:
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‡  ¤  ç  1. (� 1;2).
‡  ¤  ç  2. (� 1)n �

6 + � n, n 2 Z.
‡  ¤  ç  3. •¥è ¥­¨© ­ ¥â.
‡  ¤  ç  4. �

sin �
2

p
a2 + b2 � 2abcos�

2 .

‡  ¤  ç  5. � 1
4 6 a < 0, 0 < a 6 1

4, a = � 1
2.

‚ à¨ ­â 34.1
‡  ¤  ç  1.

log2(5 � x) = 3 , 5 � x = 23 , x = � 3:

Žâ¢¥â: � 3.

‡  ¤  ç  2.

p
5 � x � 1 < x ,

p
5 � x < x + 1 ,

8
<

:

x + 1 > 0;
5 � x < (x + 1)2;
5 � x > 0

,

,

8
<

:

x > � 1;
x2 + 3x � 4 > 0;
x 6 5

,

8
>><

>>:

x > � 1;�
x < � 4;
x > 1;

x 6 5

, 1 < x 6 5:

Žâ¢¥â: (1; 5].

‡  ¤  ç  3. Ž„‡ ãà ¢­ ¥­¨ï x > 0.

sinx � 2
p

sin2 x (log4 x � log4 2) = 0 , sinx � 2
�
�sin2 x

�
� (log4 x � log4 2) = 0:

• áá¬ ®âà¨ 3 á«ãç ï.
1. •ãáâì sinx = 0 ) x = � n, n 2 Z. “ç¨âë¢  ï Ž„‡, ¯ ®«ãç¨¬ x = � n,

n 2 N (­ âãà «ì­ë¥ ç¨á« ).
2. •ãáâì sinx > 0. • áªà®¥¬ ¬®¤ã«ì:

�
sinx > 0;
sinx � 2sinx

�
1
2 log2 x � 1

2 log2 2
�

= 0
,

�
sinx > 0;
sinx (1 � log2 x � log2 2) = 0 ,

,
�

sinx > 0;
1 � log2 x � log2 2 = 0 ,

�
sinx > 0;
log2 x = 2 ,

�
sinx > 0;
x = 4:

•¥è ¥­¨© ­ ¥â, â ª ª ª sin4 < 0.
3. •ãáâì sinx < 0. • áªà®¥¬ ¬®¤ã«ì:

�
sinx < 0;
sinx (1 + (log2 x � log2 2)) = 0 ,

�
sinx > 0;
log2 x = 0 ,

�
sinx > 0;
x = 1:
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•¥è ¥­¨© ­ ¥â, â ª ª ª sin1 > 0.
Žâ¢¥â: � n, n 2 N.

‡  ¤  ç  4. •ãáâì AB = x, â®£¤  BC =
= 4x, CK = x

2, LD = 3x. “£«ë âà¥ã£®«ì-
­¨ª  COK ®¡®§­ ç¨¬ � , � , 
 . ’à¥ ¡ ã¥âáï
­ ©â¨ ã£®«
 .
ˆ§ 4 BCK ­ å ®¤¨¬ tg � = B C

CK = 4x
x=2 = 8.

ˆ§ 4 CLD ­ å ®¤¨¬ tg � = LD
CD = 3x

x = 3.
“£ ®«
 = 180� � � � � , ®âªã¤ 

tg 
 = tg(180� � � � � ) = � tg(� + � ) = �
tg � + tg �

1 � tg � tg �
= �

8 + 3
1 � 24

=
11
23

;

á«¥¤®¢ â¥«ì­ ®,
 = arctg 11
23.

Žâ¢¥â: arctg 11
23.

‡  ¤  ç  5. ‚®á¯ ®«ì§ã¥¬áï ä®à¬ã«®©sin2 t = 1 � cos2 t:

4(1 � cos2 t) � 4y(1 � cos2 t) + 9y = 6cost � 8y cost + 7:

Ž¡®§­  ç¨¬ cost = x, � 1 6 x 6 1, ¯ ®«ãç¨¬

4 � 4x2 � 4y(1 � x2) + 9y = 6x � 8yx + 7 , y(4x2 + 8x + 5) = 4x2 + 6x + 3:

„¨áªà¨¬¨­ ­â âàñåç«¥­  4x2 + 8x + 5 à ¢¥­ � 16 < 0, §­  ç¨â âàñåç«¥­ ­ ¥
®¡à é ¥â áï ¢ 0 ­¨ ¯à¨ ª ª ®¬ §­  ç¥­¨¨ x, ¯ ®íâ®¬ã ¤¥«¨¬ ­  ­ ¥£®:

y =
4x2 + 6x + 3
4x2 + 8x + 5

=
(4x2 + 8x + 5) � 2x � 2

4x2 + 8x + 5
= 1 �

2x + 2
4x2 + 8x + 5

:

• ©¤ñ¬ ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ y ­  ®âà¥§ª¥ � 1 6 x 6 1.

y0 =
�

1 �
2x + 2

4x2 + 8x + 5

� 0

= 10� 2
�

x + 1
4x2 + 8x + 5

� 0

=

= � 2 �
4x2 + 8x + 5 � (x + 1)(8x + 8)

(4x2 + 8x + 5)2 =

= � 2 �
� 4x2 � 8x � 3
(4x2 + 8x + 5)2

= 2 �
4x2 + 8x + 3

(4x2 + 8x + 5)2
:

•à®¨§¢®¤­  ï y0= 0 ¯à¨ 4x2 + 8x + 3 = 0, ®âªã¤  x = � 1
2, x = � 3

2. ‚ ®âà¥§®ª
[� 1;1] ¢å®¤¨â â®«ìª®x = � 1

2. ‚ëç¨á«ï¥¬:

y(� 1) = 1; y(1) = 1 �
4
17

=
13
17

; y
�

�
1
2

�
= 1 �

1
2

=
1
2

:

‡­  ç¨â ­ ¨¬ ¥­ìè ¥¥§­  ç¥­¨¥ y à ¢­ ®1
2 ¯à¨ x = � 1

2. “ç¨âë¢  ï, çâ®x = cost,
à¥è ¥¬ ãà ¢­ ¥­¨¥ cost = 1

2, ®âªã¤  t = � 2�
3 + 2� n, n 2 Z.
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Žâ¢¥â:
�
t = � 2�

3 + 2� n; y = 1
2

�
, n 2 Z.

‚ à¨ ­â 34.2
Žâ¢¥âë:
‡  ¤  ç  1. � 33.
‡  ¤  ç  2. (� 3;6].
‡  ¤  ç  3. 1; �

2 + � n, n = 0; 1; 2; : : :

‡  ¤  ç  4. � � arctg 6
7.

‡  ¤  ç  5.
�
t = (� 1)n �

6 + � n; y = 1
2

�
, n 2 Z.

‚ à¨ ­â 34.3
Žâ¢¥âë:
‡  ¤  ç  1. � 30.
‡  ¤  ç  2. (3; 7].
‡  ¤  ç  3. 2; �

2 + � n, n = 0; 1; 2; : : :

‡  ¤  ç  4. arctg 3
7.

‡  ¤  ç  5.
�
t = (� 1)n+1 �

6 + � n; y = 4
3

�
, n 2 Z.

‚ à¨ ­â 35.1
‡  ¤  ç  1.

93x� 1 6 3� x , 36x� 2 6 3� x , 6x � 2 6 � x; â ª ª ª ®á­®¢ ­¨¥ 3 > 1 ,

, 7x 6 2 , x 6
2
7

:

Žâ¢¥â:
�
�1 ; 2

7

�
.

‡  ¤  ç  2. ‘ã¬¬  n ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨ ¢ëç¨á«ï¥â áï ¯ ®
ä®à¬ã«¥

Sn =
2a1 + d(n � 1)

2
n:

•®¤áâ ¢¨¬ ¢ ­ ¥ñç¨á«  ¨§ ãá«®¢¨ï § ¤  ç¨:

55
p

3 =
2
p

3 +
p

3(n � 1)
2

n:

•®«ãç¨«¨ ãà ¢­ ¥­¨¥ ¤«ï ®̄à¥¤¥«¥­¨ï n. ‘® ªà â¨¬ ­ 
p

3:

55 =
(n + 1)n

2
, n2 + n = 110, n2 + n � 110= 0 , n =

� 1 � 21
2

:
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’ ª ª ª ç¨á«®ç«¥­®¢ ¯à®£à¥áá¨¨ ­ ¥¬®¦ ¥â¡ ëâì ®âà¨æ â¥«ì­ë¬, â®n = 10.
• å ®¤¨¬

an = a10 = a1 + 9d =
p

3 + 9
p

3 = 10
p

3:

Žâ¢¥â: an = 10
p

3; n = 10.

‡  ¤  ç  3. ’ ª ª ª arccos
p

3
2 = �

6, â®ãà ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤

x2 � 7 = 3

�
�
�
�x �

6
�

�
�
6

�
�
�
� , x2 � 7 = 3jx � 1j:

• áá¬ ®âà¨¬ 2 á«ãç ï: x � 1 > 0 ¨ x � 1 < 0.
1. …á«¨x � 1 > 0, â®jx � 1j = x � 1, ¨ ãà ¢­ ¥­¨¥ á¢¥¤ñâáï ª á¨áâ¥¬¥

�
x � 1 > 0;
x2 � 7 = 3(x � 1) ,

�
x > 1;
x2 � 3x � 4 = 0 ,

8
<

:

x > 1;�
x = 4;
x = � 1

, x = 4:

2. …á«¨x � 1 < 0, â®jx � 1j = � (x � 1), ¨ ãà ¢­ ¥­¨¥ á¢¥¤ñâáï ª á¨áâ¥¬¥

�
x � 1 < 0;
x2 � 7 = � 3(x � 1) ,

�
x < 1;
x2 + 3x � 10 = 0 ,

8
<

:

x < 1;�
x = � 5;
x = 2

, x = � 5:

Žâ¢¥â: � 5; 4.

‡  ¤  ç  4. Ž¡®§­  ç¨¬ à  ¤¨ãá ¢¯¨-
á ­­ ®© ®ªàã¦­ ®áâ¨ r , à  ¤¨ãá ®̄¨á ­­ ®©
®ªàã¦­ ®áâ¨R, ¢¥àå­ ¥¥®á­®¢ ­¨¥ âà ¯ ¥-
æ¨¨ x, ­¨¦­ ¥¥®á­®¢ ­¨¥ 2x. ’ ª ª ª ®ª®-
«®âà ¯ ¥æ¨¨ ¬®¦­ ®®̄¨á âì ®ªàã¦­ ®áâì,
â® âà ¯ ¥æ¨ï à ¢­ ®¡¥¤à¥­­  ï. ’ ª ª ª ¢
­ ¥ñ¬®¦­ ®¢¯¨á âì ®ªàã¦­ ®áâì, â®

BC + AD = AB + CD = 2CD )

) x + 2x = 2CD ) CD =
3
2

x:

‚ëá®â  âà ¯ ¥æ¨¨ à ¢­  2r = CF , F D = x
2, â®£¤  ¨§ 4 CF D ­ å ®¤¨¬

CF =
p

CD2 � F D 2 =

r
9
4

x2 �
x2

4
=

p
2x ) 2r =

p
2x ) r =

p
2x
2

:

ˆ§ 4 CF D ­ å ®¤¨¬ á¨­ãá \ D = � :

cos� =
F D
CD

=
x
2

3
2x

=
1
3

) sin� =

r

1 �
1
9

=
2
p

2
3

:
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• áá¬ ®âà¨¬ 4 ACD. ‚ ­ñ¬ CD = 3
2x, AD = 2x, cos� = 1

3. • ©¤ñ¬ AC ¯ ®
â¥®à¥¬¥ ª®á¨­ãá®¢:

AC 2 =
9
4

x2 + 4x2 � 2 �
3
2

x � 2x �
1
3

) AC 2 ==
17
4

x2 ) AC =

p
17
2

x:

•® â¥®à¥¬¥á¨­ãá®¢­ å ®¤¨¬ à  ¤¨ãá R ®ªàã¦­ ®áâ¨,®̄¨á ­­ ®©®ª®«®4 ACD,
®­  ¦ ¥ ®̄¨á ­  ®ª®«®âà ¯ ¥æ¨¨:

AC
sin�

= 2R ) R =
AC

2sin�
=

17
2 x � 3

2 � 2
p

2
=

3
p

17x

8
p

2
)

R
r

=
3
p

17x � 2

8
p

2 �
p

2x
=

3
p

17
8

:

Žâ¢¥â: 3
p

17
8 .

‡  ¤  ç  5. Ž¡®§­  ç¨¬ sinb= a, � 1 6 a 6 1. ‘¨áâ ¥¬  ¯à¨¬ ¥â ¢¨¤:
�

4ax � 2y = 4a + 3;
2x + (2a + 3)y = 2a:

‹¨­ ¥©­ ï á¨áâ¥¬  ãà ¢­ ¥­¨© ¬®¦ ¥â¨¬ ¥âì ¨«¨ ®¤­ ®à¥è¥­¨¥, ¨«¨ ­¨ ®¤­ ®£®
à¥è¥­¨ï, ¨«¨ ¡ ¥áª®­ ¥ç­®¬­ ®£®à¥è¥­¨©. • áá¬ ®âà¨ ãá«®¢¨¥, ¯à¨ ª®â®à®¬
á¨áâ¥¬  ­ ¥ ¨¬ ¥¥âà¥è¥­¨©:

4a
2

=
� 2

2a + 3
6=

4a + 3
2a

:

‡ ¯¨è ¥¬ íâ¨ ¤¢  ãà ¢­ ¥­¨ï ¢ ¢¨¤¥ á¨áâ¥¬ë ¨ ­ ©¤ñ¬ a:

�
a = � 1

2a+3 ;
2a 6= 4a+3

2a
,

�
2a2 + 3a + 1 = 0;
4a2 � 4a � 3 6= 0 ,

8
>><

>>:

�
a = � 1;
a = � 1

2;
a 6= � 1

2;
a 6= 3

2

, a = � 1:

•à¨ a = � 1 á¨áâ¥¬  ­ ¥ ¨¬ ¥¥âà¥è¥­¨©. •à¨ ¢á¥å ®áâ «ì­ëå §­  ç¥­¨ïå a (¢
­ è ¥¬ á«ãç ¥ ¯à¨ � 1 < a 6 1) á¨áâ¥¬  ¨¬ ¥¥âå®âï ¡ ë ®¤­ ®à¥è¥­¨¥.

“ç¨âë¢  ï, çâ®a = sinb, à¥è¨¬ ãà ¢­ ¥­¨¥

sinb6= � 1 , b6= �
�
2

+ 2� n; n 2 Z:

Žâ¢¥â: á¨áâ¥¬  ¨¬ ¥¥âå®âï ¡ ë ®¤­ ®à¥è¥­¨¥, ¥á«¨ b6= � �
2 + 2� n, n 2 Z.

‚ à¨ ­â 35.2
Žâ¢¥âë:
‡  ¤  ç  1.

�
� 9

11; + 1
�
.

‡  ¤  ç  2. n = 7; a1 = 0 ¨«¨ n = 6 ¨ a =
p

2
2 .

‡  ¤  ç  3. 3; � 5.
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‡  ¤  ç  4. bsin �
2

sin 3�
2

.

‡  ¤  ç  5. b6= � + 2� n, n 2 Z.

‚ à¨ ­â 35.3
Žâ¢¥âë:
‡  ¤  ç  1.

�
1
2; + 1

�
.

‡  ¤  ç  2. a1 = 3
4; an = 19

4 .
‡  ¤  ç  3. � 6; 3.
‡  ¤  ç  4.

p
b2 + ab.

‡  ¤  ç  5. b6= 2� n, n 2 Z.

7.8. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2004 £.

‚ à¨ ­â 36.1
‡  ¤  ç  1.

3x
4

�
12
x

= 0 ,
3x2 � 48

4x
= 0 ,

�
3x2 � 48 = 0;
4x 6= 0 ,

�
x = � 4;
x 6= 0 , x = � 4:

Žâ¢¥â: � 4.

‡  ¤  ç  2.

sin6x �
p

2cos3x = 0 , 2sin3x cos3x �
p

2cos3x = 0 ,

, cos3x(2 sin3x �
p

2) = 0 ,
�

cos3x = 0;
sin3x =

p
2

2

,

,
�

3x = �
2 + � n; n 2 Z;

3x = (� 1)k �
4 + � k; k 2 Z

,
�

x = �
6 + �

3n; n 2 Z;
x = (� 1)k �

12 + �
3k; k 2 Z:

Žâ¢¥â: �
6 + �

3n; (� 1)k �
12 + �

3k, n; k 2 Z.

‡  ¤  ç  3. Ž¡®§­  ç¨¬ ¤«¨­ë áâ®à®­ ¯ à «« ¥«®£à ¬¬  a1 ¨ b1, ã£®«
¬¥¦¤ã ­¨¬¨ � . ’®£¤  ¯« ®é  ¤ì ¯ à «« ¥«®£à ¬¬  ¡ ã¤¥â S1 = a1b1 sin� .

•®á«¥ ¨§¬¥­¥­¨ï, ¤«¨­ë áâ®à®­ áâ «¨ a2 ¨ b2:

a2 = a1 � 0;35a1 = 0;65a1; b2 = b1 � 0;8b1 = 0;2b1:

•« ®é  ¤ì ¨§¬¥­ñ­­ ®£®¯ à «« ¥«®£à ¬¬ 

S2 = 0;65a1 � 0;2b1 � sin� = 0;13a1b1 sin� = 0;13S1:
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•« ®é  ¤ì ã¬¥­ìè¨« áì ­ 

S1 � S2 = S1 � 0;13S1 = 0;87S1;

çâ®á®áâ ¢«ï¥â87%®â¯« ®é  ¤¨ ¯ ¥à¢®­  ç «ì­ ®£®¯ à «« ¥«®£à ¬¬ .
Žâ¢¥â: ­  87%.

‡  ¤  ç  4. ‚¢¥ ¤ñ¬ ­ ®¢®¥­ ¥¨§¢¥áâ­ ®¥t =
p

x � 2, t > 0, â®£¤  x � 2 = t2,
®âªã¤  x = t2 + 2. •¥à ¢¥­ áâ¢®̄ à¨¬ ¥â ¢¨¤

t2 + 2 � 15 < 6j3 � tj , t2 � 13� 6j3 � tj < 0:

• áá¬ ®âà¨¬ 2 á«ãç ï: 3 � t > 0 ¨ 3 � t < 0.
1.

8
<

:

3 � t > 0;
t2 � 13� 6(3 � t) < 0;
t > 0

,
�

0 6 t 6 3;
t2 + 6t � 31 < 0 ,

,
�

0 6 t 6 3;
� 3 �

p
10 < t < � 3 +

p
10

, 0 6 t 6 3:

2.
8
<

:

3 � t < 0;
t2 � 13+ 6(3 � t) < 0;
t > 0

,
�

t > 3;
t2 � 6t + 5 < 0 ,

�
t > 3;
1 < t < 5 , 3 < t < 5:

Ž¡ê¥ ¤¨­ïï ­ ©¤ ¥­­ë¥ t ¢ ¯ ¥à¢®¬ ¨ ¢â®à®¬ á«ãç ïå, ¯ ®«ãç ¥¬ 0 6 t < 5.
‚®§¢à é ¥¬ áï ª ¯ ¥à¥¬¥­­ ®© x:

0 6
p

x � 2 < 5 , 0 6 x � 2 < 25 , 2 6 x < 27 , x 2 [2;27):

Žâ¢¥â: [2;27).

‡  ¤  ç  5.

f (x) = log7� 6a� a2

�
2cos5x �

p
12sin5x � a � 1

�
:

‹®£ à¨ä¬¨ç¥áª  ï äã­ªæ¨ï ®̄à¥¤¥«¥­  ¯à¨ ãá«®¢¨ïå:
8
<

:

7 � 6a � a2 > 0;
7 � 6a � a2 6= 1;
2cos5x � 2

p
3sin5x � a � 1 > 0

�
� : 4

,

,

8
<

:

a2 + 6a � 7 < 0;
a2 + 6a � 6 6= 0;
1
2 cos5x �

p
3

2 sin5x > a+1
4

,

8
<

:

� 7 < a < 1;
a 6= � 3 �

p
15;

sin �
6 cos5x � cos�

6 sin5x > a+1
4 :
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•®á«¥¤­ ¥¥­ ¥à ¢¥­áâ¢®á¨áâ¥¬ë ¬®¦­ ®¯ ¥à¥¯¨á âì ¢ ¢¨¤¥

sin
� �

6
� 5x

�
>

a + 1
4

:

•® ãá«®¢¨î § ¤  ç¨ íâ®­ ¥à ¢¥­áâ¢®¤®«¦­ ®¢ë¯ ®«­ïâìáï ¯à¨ ¢á¥å §­  ç¥­¨-
ïå x. •â ® ¡ ã¤¥â ¢ë¯ ®«­¥­® ¯à¨ a+1

4 < � 1, ®âªã¤  a < � 5. ‘¨áâ ¥¬  ­ ¥à -
¢¥­áâ¢¯à¨¬ ¥â ¢¨¤

8
<

:

� 7 < a < 1;
a 6= � 3 �

p
15;

a < � 5
, a 2 (� 7; � 3 �

p
15) [ (� 3 �

p
15; � 5):

Žâ¢¥â: a 2 (� 7; � 3 �
p

15) [ (� 3 �
p

15;� 5).

‚ à¨ ­â 36.2
Žâ¢¥âë:

‡  ¤  ç  1. � 5.

‡  ¤  ç  2. �
4 + �

2n; � �
8 + � k; � 3�

8 + � m, n; k; m 2 Z.

‡  ¤  ç  3. •  84%.

‡  ¤  ç  4. (� 16;9].

‡  ¤  ç  5.
�

� 2; � 1+
p

21
2

�
[

�
� 1+

p
21

2 ; 2
�

.

‚ à¨ ­â 36.3
Žâ¢¥âë:

‡  ¤  ç  1. � 3.

‡  ¤  ç  2. �
4 + �

2n; � �
12 + � k; � 5�

12 + � m, n; k; m 2 Z.

‡  ¤  ç  3. •  72%.

‡  ¤  ç  4. [� 3;22).

‡  ¤  ç  5.
�

� 6; � 5� 3
p

5
2

�
[

�
� 5� 3

p
5

2 ; � 4
�

.

‚ à¨ ­â 37.1

‡  ¤  ç  1.
�

17� 4x < 0;
10x � 67 < 0 ,

�
x > 4;25;
x < 6;7 , x 2 (4;25;6;7):

•  íâ®¬ ¨­â ¥à¢ «¥ æ¥«ë¥ ç¨á«  x = 5 ¨ x = 6.
Žâ¢¥â: 5; 6.
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‡  ¤  ç  2. ‘ ¤¥« ¥¬ § ¬¥­ã ¯ ¥à¥¬¥­­ ®© t =
p

2x � 3, t > 0. ‚ëà §¨¬
®âáî¤  2x ç¥à¥§t ¨ ¯ ®¤áâ ¢¨¬ ¢ ¨áå®¤­ ®¥ãà ¢­ ¥­¨¥. ˆ¬ ¥¥¬, 2x = t2 + 3,

p
2x � 3 = 5 � 2x , t = 5 � (t2 + 3) , t2 + t � 2 = 0:

„ ­­ ®¥ãà ¢­ ¥­¨¥ ¨¬ ¥¥â¤¢  ª®à­ï t = 1 ¨ t = � 2, ¨§ ª®â®àëå ­ ¥®âà¨æ â¥-
«¥­ ª®à¥­ì t = 1. ‚®§¢à é ¥¬ áï ª ¯ ¥à¥¬¥­­ ®© x:

t =
p

2x � 3 , 1 =
p

2x � 3 , 1 = 2x � 3 , 2x = 4 , x = 2:

Žâ¢¥â: 2.

‡  ¤  ç  3. a4 + a12 = 48. ˆá¯ ®«ì§ãï ä®à¬ã«ã ¤«ï n-£®ç«¥­   à¨ä¬ ¥â¨-
ç¥áª®©¯à®£à¥áá¨¨, ¯ ¥à¥¯¨è ¥¬ íâ®ãà ¢­ ¥­¨¥ ¢ ¢¨¤¥

a1 + 3d + a1 + 11d = 48 , 2a1 + 14d = 48:

‘ã¬¬  ¯ ¥à¢ëå ¯ïâ ­  ¤æ â¨ ç«¥­®¢  à¨ä¬ ¥â¨ç¥áª®©¯à®£à¥áá¨¨ à ¢­ 

S15 =
2a1 + 14d

2
� 15 =

48
2

� 15 = 360:

Žâ¢¥â: 360.

‡  ¤  ç  4. “à ¢­ ¥­¨¥ à ¢­ ®á¨«ì­ ®á®¢®ªã¯­ ®áâ¨

2

4
x2 + 9x + 18 = 0;�

x2 + 9x + 18 6 0;
cos2x � sin2x = �

p
2

,

2

6
6
4

x = � 6;
x = � 3;�

� 6 6 x 6 � 3;
1p
2

cos2x � 1p
2

sin2x = � 1

,

,

2

6
6
4

x = � 6;
x = � 3;�

� 6 6 x 6 � 3;
cos�

4 cos2x � sin �
4 sin2x = � 1

,

2

6
6
4

x = � 6;
x = � 3;�

� 6 6 x 6 � 3;
cos

�
2x + �

4

�
= � 1

,

,

2

6
6
4

x = � 6;
x = � 3;�

� 6 6 x 6 � 3;
x = 3�

8 + � n; n 2 Z:

ˆ§ ®â¢¥â®¢ x = 3�
8 + � n, ¯à¨¤ ¢  ï n æ¥«ë¥ §­  ç¥­¨ï, ­  ¤®¢ë¡ à âì â ª¨¥ x,

ª®â®àë¥ ¯ ®̄  ¤ îâ ¢ ¯à®¬¥¦ãâ ®ª � 6 6 x 6 � 3. •â ®¯à®¨áå®¤¨â â®«ìª®¯à¨
n = � 2, á«¥¤®¢ â¥«ì­ ®,x = 3�

8 � � � 2 = � 13�
8 .

Žâ¢¥â: � 6; � 3; � 13�
8 .
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‡  ¤  ç  5. •à¨ a = 1 á¨áâ¥¬  ¯à¨¬ ¥â ¢¨¤

�
x + y = 3;
x2 + y2 = 9 ,

�
y = 3 � x;
x2 + (3 � x)2 = 9 ,

�
y = 3 � x;
2x2 � 6x = 0 ,

2

6
6
4

�
x = 0;
y = 3;�
x = 3;
y = 0:

• ©¤ñ¬ ¢ëà ¦ ¥­¨¥ ¤«ï 2xy, ­ ¥ à¥è  ï á¨áâ¥¬ã:

2xy = (x + y)2 � (x2 + y2) = j2a � 5j2 � (7a2 � 2a + 4) =

= � 3a2 � 18a + 21 = � 3(a2 + 6a � 7) ) xy = �
3
2

(a2 + 6a � 7):

ƒà ä ¨ª äã­ªæ¨¨ z = � 3
2(a2+ 6a� 7) | ¯ à ¡®« , ¥ñ¢¥â¢¨ ­ ¯à ¢« ¥­ë ¢­¨§,

­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ z ¤®áâ¨£ ¥âáï ¯à¨ a = � 6
2 = � 3.

•à®¢¥à¨¬, ¨¬ ¥¥â«¨ á¨áâ¥¬  à¥è¥­¨¥ ¯à¨ a = � 3:
�

x + y = 11;
x2 + y2 = 73 ,

�
y = 11� x;
x2 + (11 � x)2 = 73 ,

�
y = 11� x;
x2 � 11x + 24 = 0:

„¨áªà¨¬¨­ ­â ª¢  ¤à â ­ ®£® ãà ¢­ ¥­¨ï D = 121� 96 = 25 > 0. ‘« ¥¤®¢ -
â¥«ì­ ®,á¨áâ¥¬  ¨¬ ¥¥âà¥è¥­¨¥ ¯à¨ a = � 3,   ¯à®¨§¢¥¤¥­¨¥ xy ¯à¨ a = � 3
¤®áâ¨£ ¥â ­ ¨¡®«ìè ¥£®§­  ç¥­¨ï.

Žâ¢¥â: à¥è¥­¨ï¬¨ á¨áâ¥¬ë ¯à¨ a = 1 ï¢«ïîâ áï ¯ àë (0; 3), (3; 0); ¯à®-

¨§¢¥¤¥­¨¥ xy ¯à¨­¨¬ ¥â ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ ¯à¨ a = � 3.

‚ à¨ ­â 37.2
Žâ¢¥âë:
‡  ¤  ç  1. � 1; 0; 1; 2.
‡  ¤  ç  2. 1.
‡  ¤  ç  3. 9.
‡  ¤  ç  4. 3; � 1; � �

18;
11�
18 .

‡  ¤  ç  5. •¥è ¥­¨ï¬¨ á¨áâ¥¬ë ¯à¨ a = � 1 ï¢«ïîâ áï ¯ àë (1 +
p

2; 1�
�

p
2), (1 �

p
2;1 +

p
2); ¯à®¨§¢¥¤¥­¨¥ xy ¯à¨­¨¬ ¥â ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥

¯à¨ a = 3
4.

‚ à¨ ­â 37.3
Žâ¢¥âë:
‡  ¤  ç  1. 11; 12; 13.
‡  ¤  ç  2. 1.
‡  ¤  ç  3. 405.
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‡  ¤  ç  4. � 3 �
p

3; � �
3; � 4�

3 .

‡  ¤  ç  5. •¥è ¥­¨ï¬¨ á¨áâ¥¬ë ¯à¨ a = 0 ï¢«ïîâ áï ¯ àë
�

1+
p

3
2 ; 1�

p
3

2

�
,

�
1�

p
3

2 ; 1+
p

3
2

�
; ¯à®¨§¢¥¤¥­¨¥ xy ¯à¨­¨¬ ¥â ­ ¨¬ ¥­ìè ¥¥ §­  ç¥­¨¥ ¯à¨ a =

= � 3
13.

‚ à¨ ­â 38.1
‡  ¤  ç  1. •¥è ¥¬ ­ ¥à ¢¥­áâ¢®¬¥â®-

¤®¬ ¨­â ¥à¢ «®¢. • ©¤ñ¬ ª®à­¨ ª¢  ¤à â-
­ ®£®ãà ¢­ ¥­¨ï 7x2 � 2x � 5 = 0: x = 1,
x = � 5

7. Žâ¬ ¥ç ¥¬ ­ ©¤ ¥­­ë¥ ª®à­¨ ­ 
ç¨á«®¢®©®á¨,®̄à¥¤¥«ï¥¬ §­ ª¨ ª¢  ¤à â-
­ ®£® âàñåç«¥­  ¨ ¯ ®«ãç ¥¬ x 2

�
� 5

7; 1
�
.

Žâ¢¥â:
�
� 5

7; 1
�
.

‡  ¤  ç  2. •®«ì§ãïáì ¯ ¥à¨®¤¨ç­ ®áâìî á¨­ãá  ¨ ä®à¬ã«®© ¯à¨¢¥ ¤¥­¨ï,
¯ ®«ãç¨¬

p
3sinx � sin2x = 0 ,

p
3sinx � 2sinx cosx = 0 ,

, sinx
� p

3 � 2cosx
�

= 0 ,
�

sinx = 0;
cosx =

p
3

2

,
�

x = � n; n 2 Z;
x = � �

6 + 2� k; k 2 Z:

Žâ¢¥â: � n; � �
6 + 2� k, n; k 2 Z.

‡  ¤  ç  3. • ©¤ñ¬ ®£à ­¨ç¥­¨ï ­  x (Ž„‡):
�

x � 2 > 0;
x + 1 > 0 , x > 2:

•  Ž„‡ ¨áå®¤­ ®¥ãà ¢­ ¥­¨¥ à ¢­ ®á¨«ì­ ®á«¥¤ãîé ¥¬ã

log2 ((x � 2)(x + 1)) = 2 , (x � 2)(x + 1) = 4 , x2 � x � 6 = 0 ,
�

x = 3;
x = � 2:

“ç¨âë¢  ï Ž„‡, ¯ ®«ãç ¥¬ ®â¢¥âx = 3.
Žâ¢¥â: 3.

‡  ¤  ç  4. •® ãá«®¢¨î § ¤  ç¨ a =
= b + 2. „«ï ¢ëç¨á« ¥­¨ï áâ®à®­ë AB
¢®á®̄«ì§ã¥¬áï â¥®à¥¬®©ª®á¨­ãá®¢:

AB 2 = a2 + b2 � 2abcos60� =

= a2 + b2 � 2ab�
1
2

= a2 + b2 � ab:
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„«ï ­ å ®¦¤ ¥­¨ï a ¨ b ¯ ®«ãç ¥¬ á¨áâ¥¬ã
�

a = b+ 2;
(2

p
3)2 = a2 + b2 � ab

,
�

a = b+ 2;
b2 + 2b� 8 = 0 ,

8
<

:

a = b+ 2;�
b= 2;
b= � 4:

’ ª ª ª b | ¤«¨­  áâ®à®­ë, â®b= 2, ®âªã¤  a = 4.
•« ®é  ¤ì âà¥ã£®«ì­¨ª  AB C ­ å ®¤¨¬ ¯ ®ä®à¬ã«¥

S =
1
2

absinC = 2
p

3:

•  ¤¨ãá ®̄¨á ­­ ®©®ªàã¦­ ®áâ¨ ­ ©¤ñ¬ ¯ ®â¥®à¥¬¥ á¨­ãá®¢:

AB
sinC

= 2R ) R =
2
p

3
2sin60�

= 2:

Žâ¢¥â: S = 2
p

3 á¬2; R = 2 á¬.

‡  ¤  ç  5. •à¨ a = �
p

6 ãà ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤

arcsinj16x + 25x � 6 � 20x j = 0 , 16x + 25x � 6 � 20x = 0:

• §¤ ¥«¨¬ ¢á¥ç«¥­ë ãà ¢­ ¥­¨ï ­  25x 6= 0:
�

16
25

� x

+ 1 � 6 �
�

4
5

� x

= 0:

‚¢¥ ¤ñ¬ ­ ®¢®¥­ ¥¨§¢¥áâ­ ®¥t =
�

4
5

� x
, t > 0. “à ¢­ ¥­¨¥ ¯à¨¬ ¥â ¢¨¤

t2 � 6t + 1 = 0 ,
�

t = 3 +
p

8;
t = 3 �

p
8:

Ž¡  ª®à­ï ¯ ®«ãç¨«¨áì ¯ ®«®¦¨â ¥«ì­ë¬¨. ‚®§¢à é ¥¬ áï ª ¯ ¥à¥¬¥­­ ®© x,
¨¬ ¥¥¬

�
4
5

� x

= 3 +
p

8 ) x = log4=5(3 +
p

8);
�

4
5

� x

= 3 �
p

8 ) x = log4=5(3 �
p

8):

’¥¯ ¥àì à áá¬®âà¨¬ ãà ¢­ ¥­¨¥ ¤«ï ¯à®¨§¢®«ì­ ®£®§­  ç¥­¨ï a. „¥©áâ¢ãï
 ­ « ®£¨ç­®,¯ ®«ãç ¥¬

�
16
25

� x

+ 1 + a
p

6 �
�

4
5

� x

= 0:

„¥« ¥¬ § ¬¥­ã
�

4
5

� x
= t > 0:

t2 + a
p

6t + 1 = 0:
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…á«¨ íâ® ãà ¢­ ¥­¨¥ ¨¬ ¥¥â ª®à­¨ t1 ¨ t2, â® ¯ ® â¥®à¥¬¥ ‚¨¥â  t1t2 = 1,
t1 + t2 = � a

p
6. ˆ§ ¯ ¥à¢®£® á®®â­ ®è ¥­¨ï á«¥¤ã¥â, çâ® ®¡  ª®à­ï ®¤­ ®£®

§­ ª . —â®¡ë íâ®¡ ë« §­ ª ¯«îá ¨§ ¢â®à®£®à ¢¥­ áâ¢  á«¥¤ã¥â, çâ®a < 0.
ˆâ ª, ª¢  ¤à â ­ ®¥ãà ¢­ ¥­¨¥ ¨¬ ¥¥â¯ ®«®¦¨â ¥«ì­ë¥ ª®à­¨, ¥á«¨

�
D > 0;
a < 0 ,

�
6a2 � 4 > 0;
a < 0 ,

�
a2 > 2

3;
a < 0

,

,

8
>><

>>:

2

4
a 6 �

q
2
3; ;

a >
q

2
3;

a < 0

, a 2

 

�1 ; �

r
2
3

#

:

‘« ¥¤®¢ â¥«ì­ ®,­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ a à ¢­ ®�
q

2
3.

Žâ¢¥â: ¯à¨ a = �
p

6 x = log4=5(3+
p

8) ¨ x = log4=5(3�
p

8); ­ ¨¡®«ìè ¥¥

§­  ç¥­¨¥ a, ¯à¨ ª®â®à®¬ ãà ¢­ ¥­¨¥ ¨¬ ¥¥âå®âï ¡ ë ®¤¨­ ª®à¥­ì, à ¢­ ®�
q

2
3.

‚ à¨ ­â 38.2
Žâ¢¥âë:

‡  ¤  ç  1.
�
� 3

5; 1
�
.

‡  ¤  ç  2. � �
6 + � n, n 2 Z.

‡  ¤  ç  3. 1
2.

‡  ¤  ç  4. S = 294á¬2; R = 17;5 á¬.

‡  ¤  ç  5. •à¨ a = �
p

3 x = log2=5
3�

p
5

2 ; ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ a, ¯à¨
ª®â®à®¬ ãà ¢­ ¥­¨¥ ¨¬ ¥¥âå®âï ¡ ë ®¤¨­ ª®à¥­ì, à ¢­ ®� 2p

3
.

‚ à¨ ­â 38.3
Žâ¢¥âë:

‡  ¤  ç  1.
�
�1 ; � 1

3

�
[ [1;+ 1 ).

‡  ¤  ç  2. � n; (� 1)k+1 �
3 + � k, n; k 2 Z.

‡  ¤  ç  3. 0.

‡  ¤  ç  4. S = 240 á¬2; ¯à®¥ªæ¨¨ ª â ¥â®¢ ­  £¨¯ ®â¥­ã§ã à ¢­ë 4 á¬ ¨
36 á¬.

‡  ¤  ç  5. •à¨ a = �
p

7 x = log5=2
7� 3

p
5

2 ; ­ ¨¡®«ìè ¥¥§­  ç¥­¨¥ a, ¯à¨
ª®â®à®¬ ãà ¢­ ¥­¨¥ ¨¬ ¥¥âå®âï ¡ ë ®¤¨­ ª®à¥­ì, à ¢­ ®� 2p

7
.
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7.9. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2005 £.

‚ à¨ ­â 39.1

‡  ¤  ç  1.

5
p

310 � (� 2)5 = 5
p

310 � 5
p

(� 2)5 = 32 � (� 2) = � 18:

Žâ¢¥â:  ).

‡  ¤  ç  2.

2x2 � 3x = 0 , x(2x � 3) = 0 ,
�

x = 0;
x = 3

2:

‘ã¬¬  ª®à­ ¥©à ¢­  3
2.

Žâ¢¥â: £).

‡  ¤  ç  3.

162� x = 4 , 162� x = 161=2 , 2 � x =
1
2

, x =
3
2

2 (0; 2):

Žâ¢¥â: ¢).

‡  ¤  ç  4. ‚®á¯ ®«ì§ã¥¬áï ä®à¬ã«®©

1 + tg2 � =
1

cos2 �
:

“ç¨âë¢  ï, çâ®tg � = 2, ­ å ®¤¨¬:

1 + 22 =
1

cos2 �
, cos2 � =

1
5

,
p

cos2 � =

r
1
5

, j cos� j =
1

p
5

:

Žâ¢¥â: 1p
5
.
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‡  ¤  ç  5. •à¨¢¥ ¤ñ¬ ¢ëà ¦ ¥­¨ï, áâ®ïé¨¥ ¯ ®¤ §­ ª ¬¨ «®£ à¨ä¬ ®¢, ª
®¡é ¥¬ã §­ ¬ ¥­ â ¥«î, ¯ ®«ãç¨¬:

log2
2x � 6
2x + 7

� 12 = 3log2
2x + 7
x � 3

,

, 2 log2

�
2 �

x � 3
2x + 7

�
� 12 = 3log2

�
x � 3
2x + 7

� � 1

,

, 2 log2 2 + 2log2
x � 3
2x + 7

� 12 = � 3log2
x � 3
2x + 7

,

, 5 log2
x � 3
2x + 7

= 10 , log2
x � 3
2x + 7

= 2 ,
x � 3
2x + 7

= 4 ,

,
�

x � 3 = 4(2x + 7);
2x + 7 6= 0 ,

�
7x = � 31;
2x + 7 6= 0 , x = �

31
7

:

Žâ¢¥â: � 31
7 .

‡  ¤  ç  6. Ž¡®§­  ç¨¬ ç¥à¥§x, y, z æ¥­ë ¡ ¨« ¥â®¢ ¢ â¥ âà, ª¨­ ®â¥ âà ¨
æ¨àª á®®â¢¥âáâ¢¥­­®. ‚ íâ¨å ®¡®§­ ç¥­¨ïå âà¥¡ ã¥âáï ­ ©â¨ §­  ç¥­¨¥ ¢ë-
à ¦ ¥­¨ï 2x + z. ˆ¬ ¥¥¬ á¨áâ¥¬ã:

�
2x + 3y + z = 1000;
4x + y + 2z = 1500 ,

�
4x + 6y + 2z = 2000;
4x + y + 2z = 1500 ,

,
�

5y = 500;
4x + y + 2z = 1500 ,

�
y = 100;
4x + 2z = 1400 ) 2x + z = 700:

Žâ¢¥â: 700àã¡«¥©.

‡  ¤  ç  7. ˆ§ ¢â®à®£®ãà ¢­ ¥­¨ï á¨áâ¥¬ë ­ å ®¤¨¬:
�

x + 1 � y = (1 � y)2;
1 � y > 0 ,

�
x = y2 � y;
y 6 1:

•®¤áâ ¢«ï¥¬ x, ¢ëà ¦ ¥­­ë© ç¥à¥§y, ¢ ¯ ¥à¢®¥ãà ¢­ ¥­¨¥ ¨áå®¤­ ®©á¨áâ¥¬ë,
¯ ®«ãç¨¬

jy2 � 2j = 3 � y2 � y:

•¥è ¥­¨¥ íâ®£®ãà ¢­ ¥­¨ï à á¯  ¤ ¥âáï ­  2 á«ãç ï: y2 � 2 > 0 ¨ y2 � 2 < 0.
1. y2 � 2 > 0:

y2 � 2 = 3 � y2 + y , 2y2 � y � 5 = 0:

„¨áªà¨¬¨­ ­â D ¯ ®á«¥¤­ ¥£® ãà ¢­ ¥­¨ï à ¢¥­ D = 1 � 4 � 2 � (� 5) = 41,
®âªã¤  y = 1�

p
41

4 . Š®à¥­ì y = 1+
p

41
4 ­ ¥ ã¤®¢«¥â¢®àï¥â ãá«®¢¨î y 6 1 ¨,

á«¥¤®¢ â¥«ì­ ®,®â¡à áë¢ ¥â áï.
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ˆ§ ãà ¢­ ¥­¨ï 2y2 � y � 5 = 0 ¢ëà ¦ ¥¬ y2 ç¥à¥§y: y2 = y+5
2 . ’ ª ª ª ¯ ®

ãá«®¢¨î á«ãç ï 1 ¢ë¯ ®«­¥­®­ ¥à ¢¥­áâ¢®y2 � 2 > 0, â®

y2 � 2 =
y + 5

2
� 2 =

y + 1
2

> 0 ) y > �
1
2

:

Š®à¥­ì y = 1�
p

41
4 < � 1

2 ¨, §­  ç¨â, â®¦ ¥ ®â¡à áë¢ ¥â áï.
ˆâ ª, á«ãç © 1 à¥è¥­¨© ­ ¥ ¤ ñâ.
2. y2 � 2 < 0:

� y2 + 2 = 3 � y2 + y , y = � 1:

• ©¤ ¥­­ë© ª®à¥­ì y = � 1 ãá«®¢¨ï¬ y2 � 2 < 0 ¨ y 6 1 ã¤®¢«¥â¢®àï¥â. ˆ§
à ¢¥­ áâ¢  x = y2 � y ¢ëç¨á«ï¥¬ x = 2.

Žâ¢¥â: (2; � 1).

‡  ¤  ç  8. •® ãá«®¢¨î § ¤  ç¨ äã­ªæ¨ï y ¯à¥¤áâ ¢«ï¥âáï ¢ ¢¨¤¥

y = (ax2 + bx + c)2 ) y = a2x4 + 2abx3 + (2ac+ b2)x2 + 2bcx+ c2

¤«ï ­ ¥ª®â®àëå ª®íää¨æ¨¥­â®¢ a, b, c. • ©¤ñ¬ ¨å. ’ ª ª ª íâ®â¬­ ®£®ç«¥­
®âx ¤®«¦ ¥­ á®¢¯  ¤ âì á ¬­ ®£®ç«¥­®¬ ¨§ ãá«®¢¨ï § ¤  ç¨, â®ã ­¨å ¤®«¦­ë
á®¢¯  ¤ âì ª®íää¨æ¨¥­âë ¯à¨ ®¤¨­ ª ®¢ëå áâ¥¯¥­ïå ¯ ¥à¥¬¥­­ ®© x:

a2 = 1; 2ab= 0; 2ac+ b2 = � 2sin � ; 2bc=
p

3 � ctg
�
3

; c2 = 2sin � � 1;

®âªã¤  a = � 1, b = 0. Œ­®£®ç«¥­ ax2 + bx + c ¢®§¢®¤¨â áï ¢ ª¢  ¤à â, á«¥¤®-
¢ â¥«ì­ ®¬®¦­ ®áç¨â âì, çâ®a = +1. ˆ¬ ¥¥¬,

2c = � 2sin � ; 0 =
p

3 � ctg
�
3

; c2 = 2sin � � 1:

ˆ§ ¯ ¥à¢®£®¨ âà¥âì¥£®ãà ¢­ ¥­¨© ­ å ®¤¨¬:

2sin � = c2 + 1 = � 2c ) c = � 1 ) 2sin � = 2 ) sin� = 1:

•¥è ¥¬ á¨áâ¥¬ã:
�

ctg �
3 =

p
3;

sin� = 1
,

�
� = �

2 + 3� k; k 2 Z;
� = �

2 + 2� m; m 2 Z , � =
�
2

+ 6� n; n 2 Z:

Žâ¢¥â: �
2 + 6� n, n 2 Z.

‚ à¨ ­â 39.2
Žâ¢¥âë:
‡  ¤  ç  1. £).
‡  ¤  ç  2. ¢).
‡  ¤  ç  3. £).



7.9. •ª§ ¬ ¥­ æ¨®­­ë¥ ¡ ¨« ¥âë 2005£. 209

‡  ¤  ç  4. 2
p

2.

‡  ¤  ç  5. � 2.

‡  ¤  ç  6. 260àã¡«¥©.

‡  ¤  ç  7. (2; � 4).

‡  ¤  ç  8. 3�
4 + 6� n, n 2 Z.

‚ à¨ ­â 39.3
Žâ¢¥âë:

‡  ¤  ç  1. ¡).

‡  ¤  ç  2. ¡).

‡  ¤  ç  3. ¢).

‡  ¤  ç  4.
p

5
2 .

‡  ¤  ç  5. 4.

‡  ¤  ç  6. 220àã¡«¥©.

‡  ¤  ç  7. (1; � 4).

‡  ¤  ç  8. 10� n, n 2 Z.

‚ à¨ ­â 40.1

‡  ¤  ç  1.

3
p

125
25

�
2

5=3
=

5
25

�
2 � 3

5
=

1
5

�
6
5

=
1 � 6

5
=

� 5
5

= � 1:

Žâ¢¥â: ¡).

‡  ¤  ç  2.

25x� 1 = 53x� 4 , (52)x� 1 = 53x� 4 , 52x� 2 = 53x� 4 , 2x � 2 = 3x � 4 , x = 2:

Žâ¢¥â: ¢).

‡  ¤  ç  3. ”ã­ªæ¨ï log5(x
2 + 1) ­ ¥ ï¢«ï¥â áï ¯ ®«®¦¨â ¥«ì­ ®©¯à¨ x = 0;

äã­ªæ¨ï 3x2� 5 ¯ ®«®¦¨â ¥«ì­  ï ¯à¨ «î¡® ¬ x; äã­ªæ¨ï log2 jxj + 1 ¯à¨ x = 0
­ ¥ ®̄à¥¤¥«¥­  ¨, á«¥¤®¢ â¥«ì­ ®, ­ ¥ ï¢«ï¥â áï ¯ ®«®¦¨â ¥«ì­ ®© ¯à¨ «î¡® ¬ x;
äã­ªæ¨ï 5x2

� 1 ­ ¥ ï¢«ï¥â áï ¯ ®«®¦¨â ¥«ì­ ®©¯à¨ x = 0.
Žâ¢¥â: ¡).
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‡  ¤  ç  4.

log5(x
2 + 2x) = log5 x + log5 4 , log5(x

2 + 2x) = log5(4x) ,

,
�

x2 + 2x = 4x;
4x > 0 ,

�
x2 � 2x = 0;
x > 0 , x = 2:

Žâ¢¥â: 2.

‡  ¤  ç  5.

sinx cosx + sin
�
6

= 0 ,
1
2

sin2x = �
1
2

, sin2x = � 1 ,

, 2x = �
�
2

+ 2� n; n 2 Z , x = �
�
4

+ � n; n 2 Z:

•¥à¥ ¡ ¨à  ï æ¥«ë¥ n ­ å ®¤¨¬, çâ®¢ ®âà¥§®ª
�
� 5�

4 ; 0
�

¯ ®̄  ¤ îâ ¤¢  §­  ç¥­¨ï:
� 5�

4 (¯à¨ n = � 1) ¨ � �
4 (¯à¨ n = 0).

Žâ¢¥â: � 5�
4 ; � �

4.

‡  ¤  ç  6. Ž¡®§­  ç¨¬ ç¥à¥§v áª®à®áâì,áª®â®à®©¡ ë« ¯à®©¤¥­ ®¡à â ­ë©
¯ãâì. ’®£¤  ¢à¥¬ï, §  ª®â®à®¥¡ ë« ¯à®©¤¥­ íâ®â¯ãâì, à ¢­ï¥â áï 12

v ç á ¬,
  ¯ãâì ®â¤¥à¥¢­¨ ¤®¦ ¥«¥§­®©¤®à®£¨ ¡ ë« ¯à®©¤¥­ á®áª®à®áâìî v � 1 ª¬/ç
§  ¢à¥¬ï, à ¢­ ®¥ 12

v� 1 ç á ¬. ’ ª ª ª ¯ãâì ®â¤¥à¥¢­¨ ¤® ¦ ¥«¥§­®© ¤®à®£¨
§ ­ï« ­  1 ç á ¡®«ìè ¥, ç¥¬ ®¡à â ­ë© ¯ãâì, â®¯ ®«ãç ¥¬ ãà ¢­ ¥­¨¥:

12
v � 1

=
12
v

+ 1 ,

8
<

:

v2 � v � 12 = 0;
v 6= 1;
v 6= 0

,
�

v = 4;
v = � 3 ) v = 4:

Žâ¢¥â: 4 ª¬/ç.

‡  ¤  ç  7. • áªà®¥¬ ¬®¤ã«ì, ¤«ï íâ®£®à áá¬®âà¨¬ 2 á«ãç ï.
1:

p
x + 5 �

p
2 > 0: “à ¢­ ¥­¨¥ ¡ ã¤¥â à ¢­ ®á¨«ì­ ®á¨áâ¥¬¥

� p
x + 5 �

p
2 > 0;

a = � x(x + 2)
,

�
x + 5 > 2;
a = � x2 � 2x ,

�
x > � 3;
a = � x2 � 2x:

2:
p

x + 5 �
p

2 < 0: “à ¢­ ¥­¨¥ ¡ ã¤¥â à ¢­ ®á¨«ì­ ®á¨áâ¥¬¥
� p

x + 5 �
p

2 < 0;
a = x(x + 2)

,
�

0 6 x + 5 < 2;
a = x2 + 2x ,

�
� 5 6 x < � 3;
a = x2 + 2x:

Ž¡ê¥ ¤¨­¨¬ ¯ ®«ãç¥­­ë¥ ¤¢¥á¨áâ¥¬ë ¨ § ¯¨è ¥¬ a ¢ ¢¨¤¥ äã­ªæ¨¨ ®âx:

a =
�

x2 + 2x ¯à¨ x 2 [� 5; � 3);
� x2 � 2x ¯à¨ x 2 (� 3;+ 1 ):

•®áâà®̈¬ £à ä ¨ª äã­ªæ¨¨ a(x).
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•® ãá«®¢¨î § ¤  ç¨ âà¥¡ ã¥âáï, çâ®-
¡ ë ãà ¢­ ¥­¨¥ ¨¬ ¥«® à®¢­® ®¤­ ® à¥-
è ¥­¨¥, §­  ç¨â ¯à¨ ª®­ªà¥â ­ ®¬ §­  ç¥-
­¨¨ a = a0 ¤®«¦ ¥­ áãé¥áâ¢®¢ âì à®¢-
­ ®®¤¨­ x, ¯ ®íâ®¬ã £à ä ¨ª ¯ ®áâà®¥­-
­ ®©äã­ªæ¨¨ ¤®«¦ ¥­ ¨¬ ¥âì à®¢­®®¤-
­ ®¯ ¥à¥á¥ç¥­¨¥á £®à¨§®­â «ì­ ®©¯àï-
¬®©a = a0.

•â ®¬ã ãá«®¢¨î ã¤®¢«¥â¢®àïîâ a 2
2 (�1 ; � 3] [ (3; 15].

Žâ¢¥â: (�1 ; � 3] [ (3; 15].

‡  ¤  ç  8. ‘ ¤¥« ¥¬ § ¬¥­ã t = 4 � x, â®£¤  x = 4 � t, ¨ ­ ¥à ¢¥­áâ¢®
¯à¨¬ ¥â ¢¨¤

log2 t + 1
4 � 2t

>
3

3 � 2t
:

‘à §ã ®â¬¥â¨¬, çâ®§­  ç¥­¨ï t 2 (�1 ; 0][
�

3
2

	
[ f 2g à¥è¥­¨ï¬¨ ­ ¥ ï¢«ïîâ-

áï, â ª ª ª ­ ¥ ã¤®¢«¥â¢®àïîâ ®¡« áâ¨ ¤®̄ãáâ¨¬ëå §­  ç¥­¨© ­ ¥à ¢¥­áâ¢ .
•à¥®¡ à §ã¥¬ ­ ¥à ¢¥­áâ¢®:

2

6
6
6
4

�
log2 t + 1 > 3(4� 2t)

3� 2t ;
4 � 2t > 0;�
log2 t + 1 < 3(4� 2t)

3� 2t ;
4 � 2t < 0

,

2

6
6
4

�
log2 t + 1 > 3 � 3� 2t+1

3� 2t ;
4 > 2t;�
log2 t + 1 < 3 � 3� 2t+1

3� 2t ;
4 < 2t

,

,

2

6
6
4

�
log2 t > 2 + 3

3� 2t ;
t < 2;�
log2 t < 2 + 3

3� 2t ;
t > 2:

• áá¬ ®âà¨¬ ¤¢¥äã­ªæ¨¨:

f (t) = log2 t ¨ g(t) = 2 +
3

3 � 2t
:

’®£¤  á®¢®ªã¯­ ®áâì ­ ¥à ¢¥­áâ¢¯ ¥à¥-
¯¨è ¥âáï ¢ ¢¨¤¥:

2

6
6
4

�
f (t) > g(t);
t < 2;�
f (t) < g(t);
t > 2:
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•  ç¥àâ¨¬ £à ä ¨ª¨ äã­ªæ¨© y = f (t) ¨ y = g(t). Ž¡ ¥ äã­ªæ¨¨ ï¢«ïîâ áï
¢®§à áâ îé¨¬¨ ­  ®¡« áâ¨ ®̄à¥¤¥«¥­¨ï.

Œ­®¦ ¥áâ¢®¢®§¬®¦­ëå t (á ãçñâ®¬ ®¡« áâ¨ ¤®̄ãáâ¨¬ëå §­  ç¥­¨©) à §®-
¡ ìñ¬ ­  5 ¯à®¬¥¦ãâª ®¢.

1. t 2
�
0; 3

2

�
. ‚ íâ®¬ á«ãç ¥ f (t) < f

�
3
2

�
< f (2) = 1, g(t) > g(0) = 3,

®âªã¤  f (t) < g(t),   ¢ á¨«ã ¯ ®«ãç¥­­®© á®¢®ªã¯­ ®áâ¨ âà¥¡ ã¥âáï, çâ®¡ë ­ 
à áá¬ âà¨¢ ¥¬ ®¬ ¯à®¬¥¦ãâª ¥¢ë¯ ®«­ï«®áì­ ¥à ¢¥­áâ¢®f (t) > g(t). ‡­  ç¨â
¢ ¤ ­­ ®¬ á«ãç ¥ à¥è¥­¨© ­ ¥â.

2. t 2
�

3
2; 2

�
. ˆ¬ ¥¥¬, f (t) > f (1) = 0, g(t) < g(2) = � 1. ‘« ¥¤®¢ â¥«ì­ ®,

¢á¥t 2
�

3
2; 2

�
­ ¥à ¢¥­áâ¢ãf (t) < g(t) ã¤®¢«¥â¢®àïîâ.

3. t 2 (2; 3). ’®£¤  f (t) > f (2) = 1, g(t) < g(3) = 1, §­  ç¨â ­  ¨­â ¥à¢ «¥
(2; 3) ¢ë¯ ®«­¥­®­ ¥à ¢¥­áâ¢®f (t) > g(t),   âà¥¡ ã¥âáï ¢ë¯ ®«­¥­¨¥ ­ ¥à ¢¥­-
áâ¢  f (t) < g(t) (¢ á¨«ã ¯ ®«ãç¥­­®©á®¢®ªã¯­ ®áâ¨), ¯ ®íâ®¬ã à¥è¥­¨© ­ ¥â.

4. t 2 (3; 4). Žæ¥­¨¢ ¥¬ äã­ªæ¨¨: f (t) > f (3) = log2 3, g(t) < g(4) = 7
5.

‘à ¢­¨¬ ¯ ®«ãç¥­­ë¥ ç¨á« :

log2 3 _
7
5

, 3 _ 27=5 , 35 _ 27 , 243> 128) log2 3 >
7
5

;

á«¥¤®¢ â¥«ì­ ®,f (t) > g(t) ¨ ­  à áá¬ âà¨¢ ¥¬ ®¬ ¨­â ¥à¢ «¥ à¥è¥­¨© ­ ¥â.
5. t 2 [4;+ 1 ). ‚ ¤ ­­ ®¬ á«ãç ¥ f (t) > 2, g(t) < 2, ¯ ®íâ®¬ã f (t) > g(t) ¨

à¥è¥­¨© ­ ¥â.
ˆâ ª, ¯ ®«ãç¨«¨, çâ®­ ¥à ¢¥­áâ¢ãã¤®¢«¥â¢®àïîâ t 2

�
3
2; 2

�
. ‚®§¢à é ¥¬-

áï ª ¯ ¥à¥¬¥­­ ®© x ¨ ­ å ®¤¨¬:

3
2

< t < 2 ,
3
2

< 4 � x < 2 , �
5
2

< x < � 2 , 2 < x <
5
2

:

Žâ¢¥â:
�
2; 5

2

�
.

‚ à¨ ­â 40.2
Žâ¢¥âë:

‡  ¤  ç  1. ¢).

‡  ¤  ç  2. £).

‡  ¤  ç  3. ¢).

‡  ¤  ç  4. 5.

‡  ¤  ç  5. 0; �
3.

‡  ¤  ç  6. 3 ¤¥â «¨ ¢ ç á.

‡  ¤  ç  7. (� 5;4).

‡  ¤  ç  8.
�

1
4; 1

2

�
.
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‚ à¨ ­â 40.3
Žâ¢¥âë:
‡  ¤  ç  1. ¡).
‡  ¤  ç  2.  ).
‡  ¤  ç  3.  ).
‡  ¤  ç  4. 3.
‡  ¤  ç  5. 0; �

2.
‡  ¤  ç  6. 15 ¤­ ¥©.
‡  ¤  ç  7. (�1 ; � 35) [ [� 3; � 1).
‡  ¤  ç  8.

�
3
2; 7

4

�
.

‚ à¨ ­â 41.1
‡  ¤  ç  1.

1 � log3 49� log7 3 = 1 � log3 72 � log7 3 = 1 � 2log3 7 �
1

log3 7
= 1 � 2 = � 1:

Žâ¢¥â: ¡).

‡  ¤  ç  2. •®á«¥¤®¢ â¥«ì­ ®©¯ ®¤áâ ­ ®¢ª®©¢ à¨ ­â ®¢ ®â¢¥â ­ å ®¤¨¬,
çâ®¨§ ¯à¥¤«®¦ ¥­­ëå ç¨á¥« ª®à­ ¥¬ ãà ¢­ ¥­¨ï ï¢«ï¥â áï x = 2.

Žâ¢¥â: ¡).

‡  ¤  ç  3. Ž¡« áâìî ®̄à¥¤¥«¥­¨ï ¤ ­­ ®©äã­ªæ¨¨ ï¢«ï¥â áï ¬­ ®¦ ¥áâ¢®
¢á¥å x, ã¤®¢«¥â¢®àïîé¨å ­ ¥à ¢¥­áâ¢ã x2 � 1 > 0, ®âªã¤  x 2 (�1 ; � 1] [
[ [1;+ 1 ).

Žâ¢¥â: ¡).

‡  ¤  ç  4. ‡­ ¬ ¥­ â ¥«ì £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ à ¢¥­ 6 : 3 = 2.
‚ë¯¨è ¥¬ ¯ ¥à¢ë¥ 6 ç«¥­®¢ £¥®¬¥âà¨ç¥áª®©¯à®£à¥áá¨¨: 3, 6, 12, 24, 48, 96 ¨
­ ©¤ñ¬ ¨å áã¬¬ã:

3 + 6 + 12+ 24+ 48+ 96 = 189:

Žâ¢¥â: 189.

‡  ¤  ç  5.

492
p

3� x+1 < 72
p

3� x+6 , 492
p

3� x+1 < 49
p

3� x+3 ,

, 2
p

3 � x + 1 <
p

3 � x + 3 ,
p

3 � x < 2 ,

,
�

3 � x < 4;
3 � x > 0 ,

�
x > � 1;
x 6 3 , x 2 (� 1;3]:
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Žâ¢¥â: (� 1;3].

‡  ¤  ç  6. •ãáâì x1, x2 | ª®à­¨ ãà ¢­ ¥­¨ï

4x2 � 3x � a = 0 , x2 �
3
4

x �
a
4

= 0:

•® â¥®à¥¬¥ ‚¨¥â  x1 � x2 = � a
4,   ¯ ®ãá«®¢¨î § ¤  ç¨ x2

1 � x2
2 = 3, ®âªã¤ 

x2
1 � x2

2 =
a2

16
= 3 ) a2 = 16� 3 ) a = � 4

p
3:

•¥®¡ å®¤¨¬ ®,çâ®¡ë ¯à¨ ­ ©¤ ¥­­ ®¬ §­  ç¥­¨¨ a ª®à­¨ x1, x2 áãé¥áâ¢®¢ «¨.
‡­  ç¨â ¤¨áªà¨¬¨­ ­â D ¨áå®¤­ ®£®ãà ¢­ ¥­¨ï ¤®«¦ ¥­ ¡ ëâì ­ ¥®âà¨æ â¥«¥­:
D = 9 + 16a > 0. •â ®¬ã ãá«®¢¨î ã¤®¢«¥â¢®àï¥â â®«ìª®a = 4

p
3.

Žâ¢¥â: 4
p

3.

‡  ¤  ç  7. ‡ ¬ ¥â¨¬, çâ®cosy 6= 0, ¨­  ç¥ ¨§ ¢â®à®£®ãà ¢­ ¥­¨ï á¨áâ¥¬ë
¯ ®«ãç¨âáï siny = 2, çâ®­ ¥¢®§¬®¦­ ®.ˆ§ ¢â®à®£®ãà ¢­ ¥­¨ï ¢ëà §¨¬ x cosy
¨ ¯ ®¤áâ ¢¨¬ ¯ ®«ãç¥­­®¥¢ëà ¦ ¥­¨¥ ¢ ¯ ¥à¢®¥ãà ¢­ ¥­¨¥, ¯à¥¤¢ à¨â ¥«ì­ ®
ã¬­ ®¦¨¢ ¥£®­  cosy:

�
x cosy + 2siny � x cosy = 4cos2 y;
x cosy = 2 � siny;

®âªã¤ 

2 � siny + 2siny � (2 � siny) = 4cos2 y ,

, 2 � siny + 4siny � 2sin2 y = 4 � 4sin2 y , 2sin2 y + 3siny � 2 = 0 ,

,
�

siny = 2 > 1 | ­ ¥â à¥è¥­¨©;
siny = � 1

2
) cosy = �

p
3

2
) ctg y = �

p
3:

ˆ§ ¤¢ãå ­ ©¤ ¥­­ëå ¢®§¬®¦­ëå §­  ç¥­¨© ctg y ¬¨­¨¬ «ì­ ®¥à ¢­ ® �
p

3.
Žáâ ñâáï ®â¬¥â¨âì, çâ® ¢ íâ®¬ á«ãç ¥ à¥è¥­¨¥ (x; y) ¨áå®¤­ ®© á¨áâ¥¬ë
áãé¥áâ¢ã¥â.

Žâ¢¥â: �
p

3.

‡  ¤  ç  8. “ç¨âë¢  ï, çâ® log2(16x � 48) = 4 + log2(x � 3) ¯ ¥à¥¯¨è ¥¬
¢â®à®¥­ ¥à ¢¥­áâ¢®¢ ¢¨¤¥

2log2
2(x � 3) + 8log2(x � 3) + 1 > 4log7(x

2 � 9) � 2 log2
7(x

2 � 9):

Ž¡®§­  ç¨¬: a = log7(x
2 � 9), b = log2(x � 3). ‚ íâ¨å ®¡®§­ ç¥­¨ïå ­  ¤®

¤®ª § âì, çâ®¨§ ­ ¥à ¢¥­áâ¢  a + b > 2 á«¥¤ã¥â ­ ¥à ¢¥­áâ¢®2b2 + 8b+ 1 >
> 4a � 2a2: •à¥®¡ à §ã¥¬ ¯ ®á«¥¤­ ¥¥­ ¥à ¢¥­áâ¢®:

2(a2 � 2a + 1) + 2(b2 + 4b+ 4) � 9 > 0 , (a � 1)2 + (b+ 2)2 >
9
2

:
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‘ ¤¥« ¥¬ § ¬¥­ã: p = a� 1, q = b+2. ’®£¤  ­ ¥à ¢¥­áâ¢®a+ b > 2 § ¯¨áë¢ ¥â áï
¢ ¢¨¤¥p+ q > 3 ¨ § ¤  ç  á¢®¤¨â áï ª á«¥¤ãîé ¥©:¤®ª § âì, çâ®¨§ ­ ¥à ¢¥­áâ¢ 
p + q > 3 á«¥¤ã¥â ­ ¥à ¢¥­áâ¢®p2 + q2 > 9

2.
ˆ§ ãá«®¢¨ï p + q > 3 ¨ ¨§ ®ç¥¢¨¤­ ®£®­ ¥à ¢¥­áâ¢  (p � q)2 > 0 á«¥¤ã¥â

á¨áâ¥¬  �
(p + q)2 > 9;
(p � q)2 > 0 ,

�
p2 + 2pq+ q2 > 9;
p2 � 2pq+ q2 > 0:

‘« ®¦¨¬ íâ¨ ­ ¥à ¢¥­áâ¢  ¨ ¯ ®«ãç¨¬ ­ ¥à ¢¥­áâ¢®2p2 + 2q2 > 9, ®âªã¤  ¨
á«¥¤ã¥â, çâ®p2 + q2 > 9

2. “ç¨âë¢  ï ¥éñ, çâ®ã ­ ¥à ¢¥­áâ¢¨§ ãá«®¢¨ï § ¤ -
ç¨ ®¤¨­ ª ®¢  ï ®¡« áâì ¤®̄ãáâ¨¬ëå §­  ç¥­¨©, ¤¥« ¥¬ ¢ë¢®¤, çâ®âà¥¡ ã¥¬®¥
¤®ª § ­ ®.

„®ª § â ¥«ìáâ¢®§ ¢¥àè¥­®.

‚ à¨ ­â 41.2
Žâ¢¥âë:

‡  ¤  ç  1. ¢).

‡  ¤  ç  2. ¢).

‡  ¤  ç  3.  ).

‡  ¤  ç  4. � 28.

‡  ¤  ç  5. (� 12;4].

‡  ¤  ç  6. � 3
p

6.

‡  ¤  ç  7. 1p
3
.

‡  ¤  ç  8.

‚ à¨ ­â 41.3
Žâ¢¥âë:

‡  ¤  ç  1. ¡).

‡  ¤  ç  2. ¢).

‡  ¤  ç  3.  ).

‡  ¤  ç  4. 134
9.

‡  ¤  ç  5. (� 7;2].

‡  ¤  ç  6. 4p
5
.

‡  ¤  ç  7. �
p

3.

‡  ¤  ç  8.
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7.10. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2006 £.

‚ à¨ ­â 42.1

‡  ¤  ç  1. —¨á«® 10 ¤¥«¨âáï ­  1, 2, 5 ¨ 10, á«¥¤®¢ â¥«ì­ ®, ¨¬ ¥¥â 4
¤¥«¨â¥«ï.

Žâ¢¥â: ¢).

‡  ¤  ç  2. •® ®̄à¥¤¥«¥­¨î £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ ¯ ¥à¢ë©ç«¥­ ¨
§­ ¬ ¥­ â ¥«ì ­ ¥ à ¢­ë ­ã «î. ‘« ¥¤®¢ â¥«ì­ ®, ¢â®à®© ç«¥­ £¥®¬¥âà¨ç¥áª®©
¯à®£à¥áá¨¨ ­ ¥ ¬®¦ ¥â à ¢­ïâìáï ­ã «î.

Žâ¢¥â: ¡).

‡  ¤  ç  3. Žæ¥­¨¬ ç¨á« 
p

8 ¨ log3 5:

2;5 =
p

6;25 <
p

8 <
p

9 = 3;

1 = log3 3 < log3 5 < log3 251=2 < log3 271=2 =
1
2

log3 33 =
1
2

� 3 = 1;5:

•®«ãç¨«¨ ¤¢  ­ ¥à ¢¥­áâ¢ :
�

2;5 <
p

8 < 3;
1 < log3 5 < 1;5

,
�

2;5 <
p

8 < 3;
� 1 > � log3 5 > � 1;5

,
�

2;5 <
p

8 < 3;
� 1;5 < � log3 5 < � 1:

‘ª«  ¤ë¢ ¥¬ ­ ¥à ¢¥­áâ¢  ¯ ®á«¥¤­ ¥©á¨áâ¥¬ë:

2;5 � 1;5 <
p

8 � log3 5 < 3 � 1 )
p

8 � log3 5 2 (1; 2):

Žâ¢¥â: ¡).

‡  ¤  ç  4.

x3 � 2x2 � 3x = 0 , x(x2 � 2x � 3) = 0 ,
�

x = 0;
x2 � 2x � 3 = 0 ,

2

4
x = 0;
x = � 1;
x = 3:

Žâ¢¥â: � 1; 0; 3:

‡  ¤  ç  5. ‚®á¯ ®«ì§ã¥¬áï ä®à¬ã«®©¯à®¨§¢¥¤¥­¨ï á¨­ãá®¢, ¡ ã¤¥¬ ¨¬ ¥âì:

2sin3x sin2x = cosx , cos(3x � 2x) � cos(3x + 2x) = cosx ,

, cosx � cos5x = cosx , � cos5x = 0 ,

, cos5x = 0 , 5x =
�
2

+ � n; n 2 Z , x =
�
10

+
� n
5

; n 2 Z:

Žâ¢¥â: �
10 + � n

5 , n 2 Z.
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‡  ¤  ç  6. •à¨¬ ¥­¨¬ â¥®à¥¬ã ª®á¨­ãá®¢ ª âà¥ã£®«ì­¨ª ã AB C:

BC2 = AB 2+ AC 2� 2�AB �AC �cosA ) (
p

19)2 = 52+ AC 2� 2�5�AC �cos60� )

) 19 = 25+ AC 2 � 2 � 5 � AC �
1
2

) AC 2 � 5 � AC + 6 = 0 )
�

AC = 2;
AC = 3:

Ž¡®§­  ç¨¬ ç¥à¥§CM ¬¥¤¨ ­ã âà¥ã£®«ì­¨ª  AB C, ¯à®¢¥¤ñ­­ãî ª áâ®à®-
­ ¥ AB ¨ ¢®á®̄«ì§ã¥¬áï ä®à¬ã«®© ¤«ï ¢ëç¨á« ¥­¨ï ¤«¨­ë ¬¥¤¨ ­ë ç¥à¥§
áâ®à®­ë âà¥ã£®«ì­¨ª :

CM 2 =
AC 2

2
+

BC2

2
�

AB 2

4
=

AC 2

2
+

19
2

�
25
4

=
AC 2

2
+

13
4

:

…á«¨AC = 2, â®CM 2 = 4
2 + 13

4 = 21
4 < 6 ) CM <

p
6 | ¯ ®¤å®¤¨â.

…á«¨AC = 3, â®CM 2 = 9
2 + 13

4 = 31
4 > 6 ) CM >

p
6 | ­ ¥ ¯ ®¤å®¤¨â.

ˆâ ª, AC = 2. • å ®¤¨¬ ¯« ®é  ¤ì âà¥ã£®«ì­¨ª  AB C:

S =
1
2

� AB � AC � sinA =
1
2

� 5 � 2 � sin60� = 5 �

p
3

2
=

5
p

3
2

:

Žâ¢¥â: 5
p

3
2 .

‡  ¤  ç  7. •à¥®¡ à §ã¥¬ ®â¤¥«ì­ ®¯à ¢ãî ç áâì ­ ¥à ¢¥­áâ¢ :

log10x� 3 5 +
1

log2(10x � 3)
= log10x� 3 5 + log10x� 3 2 =

= log10x� 3 10 =
1

log10(10x � 3)
;

â®£¤  ¨áå®¤­ ®¥­ ¥à ¢¥­áâ¢®̄ à¨¬ ¥â ¢¨¤:

1
log10(24x2 � 12x + 1)

6
1

log10(10x � 3)
:

•¥à¥­ ¥áñ¬¤à®¡̈ ¢ ®¤­ã ç áâì ¨ ¯à¨¢¥ ¤ñ¬ ¨å ª ®¡é ¥¬ã §­ ¬ ¥­ â ¥«î, ¯ ®«ã-
ç¨¬:

log10
24x2� 12x+1

10x� 3

log10(10x � 3) � log10(24x2 � 12x + 1)
> 0:

„«ï à¥è¥­¨ï ­ ¥à ¢¥­áâ¢  ®¡®§­ ç¨¬ ¥£® «¥¢ãî ç áâì ç¥à¥§f (x) ¨ ¢®á-
¯ ®«ì§ã¥¬áï ¬¥â®¤®¬ ¨­â ¥à¢ «®¢, ¤«ï ç¥£®­ ©¤ñ¬ ­ã «¨ ç¨á«¨â ¥«ï, ­ã «¨ §­ -
¬¥­ â ¥«ï,   â ª¦ ¥ ®¡« áâì ¤®̄ãáâ¨¬ëå §­  ç¥­¨© ­ ¥à ¢¥­áâ¢ .
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—â®¡ë ç¨á«¨â ¥«ì ¨«¨ §­ ¬ ¥­ â ¥«ì ®¡à é «¨áì ¢ ­ ®«ì, ¢ëà ¦ ¥­¨ï, áâ®-
ïé¨¥ ¯ ®¤ §­ ª ¬¨ «®£ à¨ä¬ ®¢, ¤®«¦­ë à ¢­ïâìáï ­ã «î, ¯ ®«ãç ¥¬ á®¢®ªã¯-
­ ®áâì ãà ¢­ ¥­¨©:

2

4
24x2� 12x+1

10x� 3 = 1;
10x � 3 = 1;
24x2 � 12x + 1 = 1

,

2

4
24x2� 22x+4

10x� 3 = 0;
10x = 3;
24x2 � 12x = 0

,

2

6
4

x = 2
3; x = 1

4;
x = 3

10;
x = 0; x = 1

2:

Ž¡« áâì ¤®̄ãáâ¨¬ëå §­  ç¥­¨© ­ ¥à ¢¥­áâ¢  ­ å ®¤¨¬ ¨§ á¨áâ¥¬ë:
8
>><

>>:

24x2 � 12x + 1 > 0;
10x � 3 > 0;
24x2 � 12x + 1 6= 1;
10x � 3 6= 1

, x 2
�

1
4

+
1

2
p

2
;
2
5

�
[

�
2
5

;
1
2

�
[

�
1
2

; + 1
�

:

‘ ãçñâ®¬ ­ã «¥©ç¨á«¨â ¥«ï ¨ §­ ¬ ¥­ â ¥«ï ¤«ï ¬¥â®¤  ¨­â ¥à¢ «®¢ ¯ ®«ã-
ç ¥¬ ¬­ ®¦ ¥áâ¢®x 2

�
1
4 + 1

2
p

2
; + 1

�
á ®â¬¥ç¥­­ë¬¨ â®çª ¬¨ 2

5; 1
2; 2

3, ¯à¨çñ¬

â®çª¨ 2
5 ¨ 1

2 | ¢ëª ®«®âë¥,  â®çª  2
3 | § èâà¨å ®¢ ­­  ï.

„«ï ®̄à¥¤¥«¥­¨ï §­ ª  äã­ªæ¨¨ f (x) ­  ª ¦¤ ®¬ ¨§ ¯ ®«ãç¨¢è¨å áï ¨­-
â¥à¢ «®¢ ®̄à¥¤¥«¨¬ §­ ª¨ ª ¦¤ ®£®«®£ à¨ä¬ , ¢å®¤ïé ¥£®¢ äã­ªæ¨î f (x).
•¥è ¥­¨¥ ®ä®à¬¨¬ ¢ ¢¨¤¥ â ¡«¨æë.

äã­ªæ¨ï
�

1
4 + 1

2
p

2
; 2

5

� �
2
5; 1

2

� �
1
2; 2

3

� �
2
3; + 1

�

log10
24x2� 12x+1

10x� 3 � � � +

log10(10x � 3) � + + +

log10(24x2 � 12x + 1) � � + +

f (x) � + � +

’ ª ª ª à¥è ¥â áï ­ ¥à ¢¥­áâ¢®f (x) > 0, â® ¢ë¡ ¨à ¥¬ §­ ª + ¢ áâà®ª¥
f (x); ãç¨âë¢ ¥¬, çâ®x = 2

3 â®¦ ¥ ã¤®¢«¥â¢®àï¥â ­ ¥à ¢¥­áâ¢ã, ¨ ¯ ®«ãç ¥¬:
x 2

�
2
5; 1

2

�
[

�
2
3; + 1

�
:

Žâ¢¥â:
�

2
5; 1

2

�
[

�
2
3; + 1

�
:

‡  ¤  ç  8. •à ¢  ï ç áâì ­ ¥à ¢¥­áâ¢  ¡®«ìè ¥ ¨«¨ à ¢­  ª¢  ¤à â ­ ®¬ã
ª®à­î, ¯ ®íâ®¬ã ¤®«¦­  ¡ ëâì ­ ¥®âà¨æ â¥«ì­ :

4 log2(2y) � 4 log2(2y2 � 7y + 8) > 0 , log2(2y) > log2(2y2 � 7y + 8) ,

,
�

2y > 2y2 � 7y + 8;
2y2 � 7y + 8 > 0 ,

�
2y2 � 9y + 8 6 0;
2y2 � 7y + 8 > 0:
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•¥è  ï ®â¤¥«ì­ ® ¯ ¥à¢®¥­ ¥à ¢¥­áâ¢®­ å ®¤¨¬, çâ® y 2
�

9�
p

17
4 ; 9+

p
17

4

�
: ‚

íâ®¬ ¨­â ¥à¢ «¥ á®¤¥à¦¨â áï «¨èì ¤¢  æ¥«ëå y: y = 2, y = 3. Ž¡  ­ ©¤ ¥­­ë¥
§­  ç¥­¨ï ã¤®¢«¥â¢®àïîâ ­ ¥à ¢¥­áâ¢ã2y2 � 7y + 8 > 0.

Ž¡®§­  ç¨¬:

f (x) = x3 + x2 � 9x � 9; g(y) = 4log2(2y) � 4 log2(2y2 � 7y + 8):

• ©¤ñ¬ ®¡« áâì ¤®̄ãáâ¨¬ëå §­  ç¥­¨© «¥¢®©ç áâ¨ ¨áå®¤­ ®£®­ ¥à ¢¥­áâ¢ :

x3 + x2 � 9x � 9 > 0 , x2(x + 1) � 9(x + 1) > 0 , (x2 � 9)(x + 1) > 0 ,

, (x � 3)(x + 3)(x + 1) > 0 , x 2 [� 3; � 1] [ [3;+ 1 ) )

) x = � 3; � 2; � 1; 3; 4; 5; : : : â ª ª ª x | æ¥«®¥.

1. • áá¬ ®âà¨¬ á«ãç © y = 2. ’ ª ª ª g(2) = 4, â®¨áå®¤­ ®¥­ ¥à ¢¥­áâ¢®
¯à¨¬ ¥â ¢¨¤:

p
f (x) 6 g(2) ,

p
f (x) 6 4 , 0 6 f (x) 6 16:

ˆ¬ ¥¥¬,

f (� 3) = f (� 1) = f (3) = 0 6 16; f (� 2) = 5 6 16 )

) x = � 3; x = � 1; x = 3; x = � 2 | ¯ ®¤å®¤ïâ.

„ « ¥¥, f (4) = 35 > 16. ’ ª ª ª f (x) = (x � 3)(x + 3)x + 1), â® ¯à¨ x >
> 4 §­  ç¥­¨¥ äã­ªæ¨¨ f (x) ¡ ã¤¥â ¡®«ìè ¥ f (4) > 16. ‘« ¥¤®¢ â¥«ì­ ®,¤àã£¨¥
æ¥«ë¥ x ­ ¥à ¢¥­áâ¢ã

p
f (x) 6 g(2) ­ ¥ ã¤®¢«¥â¢®àïîâ.

ˆâ ª, á«ãç © 1 ¤ ñâ ç¥âëà¥ ª®à­ï: (� 3;2); (� 2;2); (� 1;2); (3; 2).
2. ’¥¯ ¥àì à áá¬®âà¨¬ á«ãç © y = 3. •®ª ¦ ¥¬, çâ®g(3) < 5:

g(3) = 4log2 6 � 4log2 5 = 4log2
6
5

< 4log2 2 < 4 < 5:

’ ª ª ª f (� 3) = f (� 1) = f (3) = 0 < g(3), â® §­  ç¥­¨ï x = � 3, x = � 1,
x = 3 ¯ ®¤å®¤ïâ. “ç¨âë¢  ï ®æ¥­ª¨ ­  §­  ç¥­¨ï äã­ªæ¨¨ f (x), ­ ©¤ ¥­­ë¥ ¢
á«ãç ¥ 1, ¯ ®«ãç ¥¬, çâ®¤àã£¨å x, ã¤®¢«¥â¢®àïîé¨å ­ ¥à ¢¥­áâ¢ã

p
f (x) 6

6 g(3), ­ ¥â.
ˆâ ª, ¢ á«ãç ¥ 2 ­ ©¤ ¥­ë âà¨ ª®à­ï: (� 3;3); (� 1;3); (3; 3).
Žâ¢¥â: (� 3;2); (� 2;2); (� 1;2); (3; 2); (� 3;3); (� 1;3); (3; 3).

‚ à¨ ­â 42.2
Žâ¢¥âë:
‡  ¤  ç  1. £).
‡  ¤  ç  2. ¡).
‡  ¤  ç  3. £).
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‡  ¤  ç  4. � 3; 0; 2:
‡  ¤  ç  5. � n

8 , n 2 Z.
‡  ¤  ç  6. 1.

‡  ¤  ç  7.
�

5
2 +

p
3

6 ; 14
5

�
[

�
3; 10

3

�
:

‡  ¤  ç  8. (� 3;1); (� 2;1); (2; 1); (3; 1); (4; 1); (� 2;2); (2; 2); (4; 2).

‚ à¨ ­â 42.3
Žâ¢¥âë:
‡  ¤  ç  1. ¡).
‡  ¤  ç  2. ¡).
‡  ¤  ç  3. ¡).
‡  ¤  ç  4. � 4; 0; 1:
‡  ¤  ç  5. �

4 + � n
2 , n 2 Z.

‡  ¤  ç  6. 3
p

3.
‡  ¤  ç  7.

�
�1 ; 2

3

�
[

�
1; 6

5

�
:

‡  ¤  ç  8. (� 5;3); (� 4;3); (1; 3); (2; 3); (3; 3); (4; 3); (� 4;4); (1; 4); (4; 4).

‚ à¨ ­â 43.1
Žâ¢¥âë:
‡  ¤  ç  1. £).
‡  ¤  ç  2. ¡).
‡  ¤  ç  3. £).
‡  ¤  ç  4. � 3.
‡  ¤  ç  5. � 2; �

2 + � n; n 2 Z.

‡  ¤  ç  6.
�

5
12; + 1

�
.

‡  ¤  ç  7. 75
p

3
4 .

‡  ¤  ç  8. 32.

‚ à¨ ­â 43.2
Žâ¢¥âë:
‡  ¤  ç  1.  ).
‡  ¤  ç  2. ¢).
‡  ¤  ç  3. £).
‡  ¤  ç  4. � 2.
‡  ¤  ç  5. � 5; � n; n 2 Z.
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‡  ¤  ç  6.
�
�1 ; � 13

8

�
.

‡  ¤  ç  7. 28.
‡  ¤  ç  8. 50.

‚ à¨ ­â 43.3
Žâ¢¥âë:
‡  ¤  ç  1. ¢).
‡  ¤  ç  2. £).
‡  ¤  ç  3. ¢).
‡  ¤  ç  4. � 3.
‡  ¤  ç  5. � 3; �

2 + � n; n 2 Z.

‡  ¤  ç  6.
�

3
8; + 1

�
.

‡  ¤  ç  7. 42
p

3.
‡  ¤  ç  8. 8.

‚ à¨ ­â 44.1
Žâ¢¥âë:
‡  ¤  ç  1. £).
‡  ¤  ç  2. ¡).
‡  ¤  ç  3. ¢).
‡  ¤  ç  4. (� 1)n �

15 + � n
5 ; n 2 Z.

‡  ¤  ç  5. 4
3.

‡  ¤  ç  6. (�
p

6;
p

6)n
n

� 2p
6

o
.

‡  ¤  ç  7. 5
p

3: (BC =
p

21; \ A = 60� ).

‡  ¤  ç  8.
p

2.

‚ à¨ ­â 44.2
Žâ¢¥âë:
‡  ¤  ç  1. £).
‡  ¤  ç  2. ¢).
‡  ¤  ç  3.  ).
‡  ¤  ç  4. (� 1)n �

24 + � n
4 ; n 2 Z.

‡  ¤  ç  5. � 5
2.

‡  ¤  ç  6. [�
p

3;
p

3]n
n

�
q

5
7

o
.
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‡  ¤  ç  7.
q

28
3 : (BC =

p
28; \ A = 60� ).

‡  ¤  ç  8. �
p

2.

‚ à¨ ­â 44.3
Žâ¢¥âë:
‡  ¤  ç  1. ¡).
‡  ¤  ç  2. ¡).
‡  ¤  ç  3. £).
‡  ¤  ç  4. � 5�

42 + 2� n
7 ; n 2 Z.

‡  ¤  ç  5. 2.

‡  ¤  ç  6. (� 2
p

2;2
p

2)n
n

�
q

7
2

o
.

‡  ¤  ç  7. 15
p

3
4 : (AC = 3; BC =

p
19; \ A = 60� ).

‡  ¤  ç  8.
p

2.

‚ à¨ ­â 45.1
Žâ¢¥âë:
‡  ¤  ç  1.  ).
‡  ¤  ç  2. ¢).
‡  ¤  ç  3. ¡).
‡  ¤  ç  4. � 7

6.
‡  ¤  ç  5. � 1; 4.
‡  ¤  ç  6. (�1 ; � 4) [ (� 4; � 1) [ f 2g.
‡  ¤  ç  7. ¯à¨ a < log4 25 x 2 (� 6; � 1�

p
25� 4a) [ (� 1+

p
25� 4a; 4);

¯à¨ a = log4 25 x 2 (� 6; � 1) [ (� 1;4); ¯à¨ a > log4 25 x 2 (� 6;4).
‡  ¤  ç  8. x = 2; y = 6� k; z = � n; k; n 2 Z.

‚ à¨ ­â 45.2
Žâ¢¥âë:
‡  ¤  ç  1. ¢).
‡  ¤  ç  2.  ).
‡  ¤  ç  3.  ).
‡  ¤  ç  4. � 27

35.
‡  ¤  ç  5. f 1g [ (3; 5) [ (5; + 1 ).
‡  ¤  ç  6. � 4

3; 2.
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‡  ¤  ç  7. ¯à¨ a < log9 25 x 2 (� 2;3 �
p

25� 9a) [ (3 +
p

25� 9a; 8);
¯à¨ a = log9 25 x 2 (� 2;3) [ (3; 8); ¯à¨ a > log9 25 x 2 (� 2;8).

‡  ¤  ç  8. x = 3; y = 3�
2 + 6� k; z = � n; k; n 2 Z.

‚ à¨ ­â 45.3
Žâ¢¥âë:
‡  ¤  ç  1. ¢).
‡  ¤  ç  2. ¢).
‡  ¤  ç  3. £).
‡  ¤  ç  4. � 3

10.
‡  ¤  ç  5. 2; 5.
‡  ¤  ç  6. (�1 ; � 3) [ (� 3;2) [ f 7g.
‡  ¤  ç  7. ¯à¨ a < log9 25 x 2 (� 5; � 2�

p
25� 9a) [ (� 2+

p
25� 9a; 1);

¯à¨ a = log9 25 x 2 (� 5; � 2) [ (� 2;1); ¯à¨ a > log9 25 x 2 (� 5;1).
‡  ¤  ç  8. x = � 1; y = � k; z = 5�

2 + 10� n; k; n 2 Z.

7.11. •ª§ ¬ ¥­ æ¨® ­­ë¥ ¡ ¨« ¥âë 2007 £.

‚ à¨ ­â 46.1
Žâ¢¥âë:
‡  ¤  ç  1. � 2.
‡  ¤  ç  2. 2

3b.
‡  ¤  ç  3. � 2.
‡  ¤  ç  4. (�1 ; 0) [

�
10
7 ; + 1

�
.

‡  ¤  ç  5. “ª § ­¨¥. •¥è¨âì ­ ¥à ¢¥­áâ¢®®â­ ®á¨â¥«ì­ ®
p

x:
p

x = � �
2 +

+ 2� n; n 2 Z;
p

x 2
�

�
4 + 2� k; 3�

4 + 2� k
�

; k 2 Z. ‡ â ¥¬ ­ ©â¨ x, ãç¨âë¢  ï,
çâ®

p
x > 0 ¨ x > 0.

‡  ¤  ç  6. d 2
�
� 5

3; 1
9

�
.

‚ à¨ ­â 46.2
Žâ¢¥âë:
‡  ¤  ç  1. � 3.
‡  ¤  ç  2. 3

2a.
‡  ¤  ç  3. � 1.
‡  ¤  ç  4.

�
0; 6

11

�
.
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‡  ¤  ç  5. “ª § ­¨¥. •¥è¨âì ­ ¥à ¢¥­áâ¢®®â­ ®á¨â¥«ì­ ®
p

x:
p

x =
= 2� n; n 2 Z;

p
x 2

�
5�
6 + 2� k; 7�

6 + 2� k
�

; k 2 Z. ‡ â ¥¬ ­ ©â¨ x, ãç¨âë¢  ï,
çâ®

p
x > 0 ¨ x > 0.

‡  ¤  ç  6. d 2
�
� 1

6; 5
2

�
.

‚ à¨ ­â 46.3
Žâ¢¥âë:
‡  ¤  ç  1. � 9.
‡  ¤  ç  2. 5

2a.
‡  ¤  ç  3. � 3.
‡  ¤  ç  4. (�1 ; 0) [

�
4
5; + 1

�
.

‡  ¤  ç  5. “ª § ­¨¥. •¥è¨âì ­ ¥à ¢¥­áâ¢®®â­ ®á¨â¥«ì­ ®
p

x:
p

x = �
2 +

+ 2� n; n 2 Z;
p

x 2
�

2�
3 + 2� k; 7�

3 + 2� k
�

; k 2 Z. ‡ â ¥¬ ­ ©â¨ x, ãç¨âë¢  ï,
çâ®

p
x > 0 ¨ x > 0.

‡  ¤  ç  6. d 2
�
� 5

6; 1
18

�
.

‚ à¨ ­â 47.1
Žâ¢¥âë:
‡  ¤  ç  1. 2.
‡  ¤  ç  2. 4.
‡  ¤  ç  3. (� 5;3;5].
‡  ¤  ç  4. (0; 1].
‡  ¤  ç  5.

�
2;21

4

�
.

‡  ¤  ç  6. k = 1
27; x = 3; x = � 6.

‚ à¨ ­â 47.2
Žâ¢¥âë:
‡  ¤  ç  1. 1.
‡  ¤  ç  2. � 2.
‡  ¤  ç  3. [2;4;5).
‡  ¤  ç  4. [2;4).
‡  ¤  ç  5.

�
3
4; 1

�
.

‡  ¤  ç  6. k = 1
4; x = 2; x = � 4.

‚ à¨ ­â 47.3
Žâ¢¥âë:
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‡  ¤  ç  1. 1.

‡  ¤  ç  2. � 1.

‡  ¤  ç  3.
�
� 3; 1

2

�
.

‡  ¤  ç  4. [1;9).

‡  ¤  ç  5.
�
92

3; 11
�
.

‡  ¤  ç  6. k = 1
25; x = 5; x = � 10.

‚ à¨ ­â 48.1
Žâ¢¥âë:

‡  ¤  ç  1. (5; 2).

‡  ¤  ç  2. (�1 ; � 2) [ (10;+ 1 ).

‡  ¤  ç  3. � n; � �
6 + 2� k, n; k 2 Z .

‡  ¤  ç  4. (�1 ; 2).

‡  ¤  ç  5. � � arctg 6
7.

‡  ¤  ç  6. a = � 9
4; x = 3

4; y = 3
4; z = 9

4.

‚ à¨ ­â 48.2
Žâ¢¥âë:

‡  ¤  ç  1. (3; � 5).

‡  ¤  ç  2. (1; 15).

‡  ¤  ç  3. �
2 + � n; (� 1)k � �

6 + � k, n; k 2 Z .

‡  ¤  ç  4.
�
�1 ; 1

2

�
.

‡  ¤  ç  5. arctg 11
23.

‡  ¤  ç  6. a = � 1
6; x = 1

6; y = 1
6; z = 1

6.

‚ à¨ ­â 48.3
Žâ¢¥âë:

‡  ¤  ç  1. (1; 5).

‡  ¤  ç  2. (� 5;7).

‡  ¤  ç  3. � n; � 3�
4 + 2� k, n; k 2 Z .

‡  ¤  ç  4. (�1 ; 5).

‡  ¤  ç  5. 3�
4 .

‡  ¤  ç  6. a = � 2
5; x = 1

5; y = 1
5; z = 2

5.
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‚ à¨ ­â 49.1
Žâ¢¥âë:
‡  ¤  ç  1. (4; � 1).
‡  ¤  ç  2. � 15

2 + 18n, n 2 Z.
‡  ¤  ç  3. [� 2;2] [ f 3g.
‡  ¤  ç  4. 2.
‡  ¤  ç  5. 1.
‡  ¤  ç  6.

�
1
7; 1

3

�
[

�
3
5; 1

�
.

‚ à¨ ­â 49.2
Žâ¢¥âë:
‡  ¤  ç  1.

�
� 3; 17

5

�
.

‡  ¤  ç  2. (� 1)n+1 � 1
2 + 3n, n 2 Z.

‡  ¤  ç  3. [� 1;1] [ f� 2g.
‡  ¤  ç  4. 2.
‡  ¤  ç  5. 1.
‡  ¤  ç  6.

�
1
10;

1
4

�
[

�
4
7; 1

�
.

‚ à¨ ­â 49.3
Žâ¢¥âë:
‡  ¤  ç  1.

�
� 3

2; 2
�
.

‡  ¤  ç  2. � 10+ 30n, n 2 Z.
‡  ¤  ç  3. [� 3;3] [ f� 4g.
‡  ¤  ç  4. 1

2.
‡  ¤  ç  5. � 1.
‡  ¤  ç  6.

�
2
15;

2
5

�
[

�
7
10; 1

�
.

‚ à¨ ­â 50.1
Žâ¢¥âë:
‡  ¤  ç  1.

�
4; 1

2

�
.

‡  ¤  ç  2.
�
� 3

2; 1
2

�
.

‡  ¤  ç  3. 69.
‡  ¤  ç  4. (0; 4).

‡  ¤  ç  5. [� 1 +
p

2; 1).
‡  ¤  ç  6. 144

25 ; 52.
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‚ à¨ ­â 50.2
Žâ¢¥âë:

‡  ¤  ç  1.
�
3; 1

2

�
.

‡  ¤  ç  2.
�
� 9; 4

5

�
.

‡  ¤  ç  3. � 1.

‡  ¤  ç  4. (� 1;4).

‡  ¤  ç  5. [7;19).

‡  ¤  ç  6. 144
25 ; 52.

‚ à¨ ­â 50.3
Žâ¢¥âë:

‡  ¤  ç  1. (25;� 1).

‡  ¤  ç  2.
�
� 7; 4

3

�
.

‡  ¤  ç  3. 13
27.

‡  ¤  ç  4. (� 8;4).

‡  ¤  ç  5. [1;25;1;5).

‡  ¤  ç  6. 25
144; 73.

7.12. ‘®¡ ¥á¥¤®¢ ­¨¥ ¤«ï ¯ ®áâã¯ îé¨å ¯ ® ¤®£®¢®àã

1. � 3 �
p

5. 2. 0; 1
2. 3. (�1 ; 1) [ f 2g. 4. 4. 5. [3;+ 1 ).

6. 5
p

2 � 7. 7. (�1 ; � 4] [ [4;+ 1 ). 8. [� 1 � 2
p

2; � 3) [ (1; 3]. 9. � 3;

� 1. 10. � 20. 11. 5. 12. � 4; � 2. 13. (�1 ; � 4]. 14. (� 3;6].

15. 11
2 . 16. 1. 17. (�1 ; 1). 18.

�
1
4; + 1

�
. 19. 1+

p
17

4 . 20. 27.

21.
�

5
8; + 1

�
. 22.

�
1
2; 2

5

�
. 23.

�
0; 3

2

�
. 24.

�
2
3; 1

�
. 25. 3�

2 + 2� n, n 2 Z.

26. 60� + (� 1)n � 30� + 180� � n, n 2 Z. 27. �
3 + 2� n

3 , n 2 Z. 28. � �
8 + � n

2 ;

� �
4 + � n

2 . 29. (� 1)n � �
6 + � n; �

2 + � n, n 2 Z. 30. �
4(2n + 1), n 2 Z.
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7.13. Ž«¨¬¯¨  ¤  2002 £.

‚ à¨ ­â I
Žâ¢¥âë:
‡  ¤  ç  1. 6;7;8.
‡  ¤  ç  2. � arccos2

5 + 2� n, n 2 Z.

‡  ¤  ç  3. 5�
6 + 2� n; �

18 + 2� k; 13�
18 + 2� `, n; k; ` 2 Z.

‡  ¤  ç  4. 77. “ª § ­¨¥. Š ¦¤ ®¥ç¨á«®¤®«¦­ ®¤¥«¨âìáï ­  13.
‡  ¤  ç  5. Œ®¦­ ®.“ª § ­¨¥. 13� 13� 13 = 2197> 2002.

‚ à¨ ­â I I
Žâ¢¥âë:
‡  ¤  ç  1. � 2; � 1;0;1; : : : ; 10;11.
‡  ¤  ç  2. (� 1)n � arcsin1

3 + � n, n 2 Z.

‡  ¤  ç  3. 3�
4 + 2� n; �

12 + 2� k, n; k 2 Z.

‡  ¤  ç  4. 204. “ª § ­¨¥. 12 + 22 + 32 + 42 + 52 + 62 + 72 + 82 = 204.
‡  ¤  ç  5. • ©¤ñâ áï. “ª § ­¨¥. ‘ãé ¥áâ¢ã¥ââ®çª , ­ ¯à¨¬ ¥à,á ª®®à¤¨-

­ â ¬¨
� p

2; 1
3

�
, à ááâ®ï­¨ï ®âª®â®à®© ¤®«î¡ ëå â®ç¥ª á æ¥«®ç¨á«¥­­ë¬¨

ª®®à¤¨­ â ¬¨ à §«¨ç­ë.

7.14. Ž«¨¬¯¨  ¤  2003 £.

‚ à¨ ­â I
Žâ¢¥âë:
‡  ¤  ç  1. tg 0;01� . “ª § ­¨¥. ‚®á¯ ®«ì§ã©â¥áì ä®à¬ã«®©tg � = sin �

cos� .
‡  ¤  ç  2. 3. “ª § ­¨¥. • ©¤¨â ¥Ž„‡ ¨ ¢ë¡ ¥à¨â¥¨§ ­ ¥ñæ¥«ë¥§­  ç¥­¨ï.
‡  ¤  ç  3. “ª § ­¨¥. Žæ¥­¨â ¥ áâ æ¨®­ à­ë¥ â®çª¨ äã­ªæ¨¨.
‡  ¤  ç  4. a 2 (4; 8).
‡  ¤  ç  5. \ A = 90� ; \ B = 60� ; \ C = 30� . “ª § ­¨¥. ‚®á¯ ®«ì§ã©-

â¥áì â¥®à¥¬®©á¨­ãá®¢, â¥®à¥¬®©ª®á¨­ãá®¢ ¨ ¯ ¥à¥¡ ¥à¨â¥ á«ãç ¨ á ¯ ®¬®éìî
­ ¥à ¢¥­áâ¢  âà¥ã£®«ì­¨ª .

‚ à¨ ­â I I
Žâ¢¥âë:



7.15. Ž«¨¬¯¨  ¤  2004£. 229

‡  ¤  ç  1. sin0;02� . “ª § ­¨¥. ‚®á¯ ®«ì§ã©â¥áì ä®à¬ã«®© sin(2� ) =
= 2sin� cos� .

‡  ¤  ç  2. 2. “ª § ­¨¥. • ©¤¨â ¥Ž„‡ ¨ ¢ë¡ ¥à¨â¥¨§ ­ ¥ñæ¥«ë¥§­  ç¥­¨ï.

‡  ¤  ç  3. “ª § ­¨¥. Žæ¥­¨â ¥ áâ æ¨®­ à­ë¥ â®çª¨ äã­ªæ¨¨.

‡  ¤  ç  4. a = 8.

‡  ¤  ç  5. \ A = 30� ; \ B = 90� ; \ C = 60� . “ª § ­¨¥. ‚®á¯ ®«ì§ã©-
â¥áì â¥®à¥¬®©á¨­ãá®¢, â¥®à¥¬®©ª®á¨­ãá®¢ ¨ ¯ ¥à¥¡ ¥à¨â¥ á«ãç ¨ á ¯ ®¬®éìî
­ ¥à ¢¥­áâ¢  âà¥ã£®«ì­¨ª .

7.15. Ž«¨¬¯¨  ¤  2004 £.

‚ à¨ ­â I
Žâ¢¥âë:

‡  ¤  ç  1. Œ®¦­ ®.• ¯à¨¬ ¥à, � 20;7;7;7; � 20;7;7;7; � 20; : : :

‡  ¤  ç  2. � 4
p

2 < x < � 1, x 6= � 1�
p

1+16n
16 , n = 15; 16; 17; 18; 19; 20 ¨

1 < x < 4
p

2, x 6= � 1+
p

1+16n
16 , n = 19; 20; 21; 22; 23; 24; 25.

‡  ¤  ç  3. 10sin38�

1� cos38� = 10ctg 19� .

‡  ¤  ç  4. “ª § ­¨¥. • áá¬ ®âà¨â¥ á«ãç ¨, ¢«¨ïîé¨¥ ­  à áªàëâ¨¥
¬¨­¨¬ã¬  ¨ ¬ ª á¨¬ã¬ .

‡  ¤  ç  5. a = � 1; b = 3
2. “ª § ­¨¥. Žæ¥­¨â ¥ «¥¢ãî ¨ ¯à ¢ãî ç áâ¨

­ ¥à ¢¥­áâ¢ .

‚ à¨ ­â I I
Žâ¢¥âë:

‡  ¤  ç  1. Œ®¦­ ®.• ¯à¨¬ ¥à, 23;� 6; � 6; � 6; � 6;23;� 6; � 6; � 6; � 6; : : :

‡  ¤  ç  2. � 4
p

2 < x < � 1, x 6= 1�
p

1+13n
13 , n = 16; 17; 18; 19; 20 ¨

1 < x < 4
p

2, x 6= 1+
p

1+13n
13 , n = 12; 13; 14; 15; 16.

‡  ¤  ç  3. 12sin54�

1� cos54� = 12ctg 27� .

‡  ¤  ç  4. “ª § ­¨¥. • áá¬ ®âà¨â¥ á«ãç ¨, ¢«¨ïîé¨¥ ­  à áªàëâ¨¥
¬¨­¨¬ã¬  ¨ ¬ ª á¨¬ã¬ .

‡  ¤  ç  5. a = 5; b = 1. “ª § ­¨¥. Žæ¥­¨â ¥ «¥¢ãî ¨ ¯à ¢ãî ç áâ¨
­ ¥à ¢¥­áâ¢ .
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7.16. Ž«¨¬¯¨  ¤  2005 £.

‚ à¨ ­â I
Žâ¢¥âë:

‡  ¤  ç  1. (1; 1;1;1;1); (� 1; � 1; � 1; � 1; � 1).

‡  ¤  ç  2. 6� 2a
a+3 .

‡  ¤  ç  3. “ª § ­¨¥. „®ª ¦¨â ¥, çâ®¤«ï ¯« ®é  ¤¨ S âà¥ã£®«ì­¨ª  ¢ë-
¯ ®«­ï¥âáï ­ ¥à ¢¥­áâ¢®S 6 1

2a2, £¤¥ a | ¡®ª®¢  ï áâ®à®­  à áá¬ âà¨¢ ¥¬ ®£®
à ¢­ ®¡¥¤à¥­­ ®£®âà¥ã£®«ì­¨ª .

‡  ¤  ç  4.
�

�
2 + 2� n; � �

2 � 2� k
�
;

�
� �

2 � 2� n; �
2 + 2� k

�
, n; k = 0;1;2: : :

‡  ¤  ç  5. a 2 f� 2g [ (2; + 1 ). “ª § ­¨¥. •®á«¥ ¤¥«¥­¨ï ­  d ¯ ®«ãç¨¢-
è ¥¥áï ãà ¢­ ¥­¨¥ ®â­ ®á¨â¥«ì­ ®d ­ ¥ ¤®«¦­ ®¨¬ ¥âì ª®à­ ¥©.

‚ à¨ ­â I I
Žâ¢¥âë:

‡  ¤  ç  1.
�

1
4; 4; 1

4; 4
�
.

‡  ¤  ç  2. 12� 6a
4� a .

‡  ¤  ç  3. “ª § ­¨¥. „®ª ¦¨â ¥, çâ®¤«ï ¯« ®é  ¤¨ S ¯ à «« ¥«®£à ¬¬ 
¢ë¯ ®«­ï¥âáï ­ ¥à ¢¥­áâ¢®S 6 1

2d2, £¤¥ d | ¡�®«ìè  ï ¤¨ £ ®­ «ì à áá¬ âà¨-
¢ ¥¬®£®¯ à «« ¥«®£à ¬¬ .

‡  ¤  ç  4. (2� n; 2� k); (� � 2� n; � � 2� k), n; k = 1;2;3: : :

‡  ¤  ç  5. a 2 (�1 ; � 3) [ f 3g. “ª § ­¨¥. •®á«¥ ¤¥«¥­¨ï ­  d ¯ ®«ãç¨¢-
è ¥¥áï ãà ¢­ ¥­¨¥ ®â­ ®á¨â¥«ì­ ®d ­ ¥ ¤®«¦­ ®¨¬ ¥âì ª®à­ ¥©.

7.17. Ž«¨¬¯¨  ¤  2006 £.

‚ à¨ ­â I

‡  ¤  ç  1.

(sinx)cosx = 1 ,

2

4
sinx = 1;�

sinx = � 1;
cosx = 0

, sinx = � 1 , x =
�
2

+ � n; n 2 Z:

Žâ¢¥â: �
2 + � n, n 2 Z.



7.17. Ž«¨¬¯¨  ¤  2006£. 231

‡  ¤  ç  2. • ©¤ñ¬ ®¡« áâì ¤®̄ãáâ¨¬ëå §­  ç¥­¨© äã­ªæ¨¨:
8
<

:

x2 � 7 > 0;
5 � x > 0;
5 � x 6= 1

, x 2 (�1 ; �
p

7) [ (
p

7;4) [ (4; 5):

‚ § ¤  ç¥ âà¥¡ ã¥âáï ­ ©â¨ ¢á¥x, ª®â®àë¥ ­ ¥ ¢å®¤ïâ ¢ ®¡« áâì ¤®̄ãáâ¨¬ëå
§­  ç¥­¨©, ®âªã¤  ¯ ®«ãç ¥¬: x 2 [�

p
7;

p
7] [ f 4g [ [5;+ 1 ).

Žâ¢¥â: [�
p

7;
p

7] [ f 4g [ [5;+ 1 ).

‡  ¤  ç  3.

x3 + (1 +
p

5)x2 � 5 = x3 +
p

5x2 + x2 � 5 =

= x2(x +
p

5) + (x �
p

5)(x +
p

5) = (x +
p

5)(x2 + x �
p

5):

Žâ¢¥â: (x +
p

5)(x2 + x �
p

5).

‡  ¤  ç  4. Ž¡®§­  ç¨¬ ç¥à¥§O1, O2 æ¥­âàë ®ªàã¦­ ®áâ¥©,á®¤¥à¦ é¨å
â®çª¨ M ¨ N á®®â¢¥âáâ¢¥­­®. ’® çª¨ O1, A ¨ O2 «¥¦ â ­  ®¤­ ®© ¯àï¬ ®©,
á«¥¤®¢ â¥«ì­ ®\ O1AM + \ M AN + \ N AO2 = 180� .

’à¥ ã£®«ì­¨ª¨ M AO1 ¨ N AO2 à ¢­ ®¡¥¤à¥­­ë¥ (O1M = O1A, O2N = O2A
ª ª à  ¤¨ãáë), ¯ ®íâ®¬ã

\ M O1A = 180� � 2 � \ O1AM ; \ N O2A = 180� � 2 � \ N AO2:

Žáâ ñâáï § ¬¥â¨âì, çâ®\ M O1A + \ N O2A = 180� (O1M k O2N , â ª ª ª
®âà¥§ª¨ O1M ¨ O2N ¯ ¥à¯¥­¤¨ª ã«ïà­ë ®¤­ ®© ª á â ¥«ì­ ®© ª ª à  ¤¨ãáë,  
O1O2 á¥ªãé  ï), ®âªã¤  ¯ ®«ãç ¥¬:

\ M O1A + \ N O2A = 180� � 2 � \ O1AM + 180� � 2 � \ N AO2 = 180� )

) \ O1AM + \ N AO2 = 90� ) \ M AN = 90� ;

çâ®¨ âà¥¡®¢ «®áì ¤®ª § âì.

‡  ¤  ç  5. —¨á«®2006= 11� 182+ 4, ¯ ®íâ®¬ã ®áâ â®ª ®â¤¥«¥­¨ï ç¨á« 
2006­  11 à ¢¥­ 4, §­  ç¨â ã ç¨á¥« 20066002 ¨ 46002 ®áâ âª¨ ¯à¨ ¤¥«¥­¨¨ ­ 
11 ®¤¨­ ª ®¢ë¥. „ « ¥¥, 46002 = 163001,   16 = 11 + 5, ¯ ®íâ®¬ã,  ­ « ®£¨ç­®
¯ ®«ãç ¥¬, çâ®ã ç¨á¥« 163001 ¨ 53001 ®áâ âª¨ ¯à¨ ¤¥«¥­¨¨ ­  11 ®¤¨­ ª ®¢ë¥.
‡ â ¥¬, 53001 = 5�251500 ¨, â ª ª ª 25 = 11�2+ 3, â®¯ ®̈áª ®áâ âª  ®â¤¥«¥­¨ï
­  11 ç¨á«  53001 á¢®¤¨¬ ª ¯ ®̈áª ã ®áâ âª  ®â¤¥«¥­¨ï ­  11 ç¨á«  5 � 31500.
•à®¤®«¦ ¥¬ ã¯à®é ¥­¨¥: 5 � 31500 = 5 � 81375, 81 = 11 � 7 + 4, á«¥¤®¢ â¥«ì­ ®
¯ ¥à¥å®¤¨¬ ª ç¨á«ã 5�4375 = 5�102475. • ª ®­ ¥æ,ãç¨âë¢  ï, çâ®1024= 11�93+1,
¯ ®«ãç ¥¬ ç¨á«®5 � 175 = 5; §­  ç¨â ¨áª ®¬ë© ®áâ â®ª à ¢¥­ 5.

Žâ¢¥â: 5.



232 7. •¥è ¥­¨ï, ãª § ­¨ï ¨ ®â¢¥âë

‚ à¨ ­â I I
Žâ¢¥âë:
‡  ¤  ç  1. � n, n 2 Z.
‡  ¤  ç  2. (�1 ; � 2] [ f 3g [ [

p
10; + 1 ).

‡  ¤  ç  3. (x �
p

7)(x2 � x �
p

7).
‡  ¤  ç  4. “ª § ­¨¥. Ž¡®§­  ç¨¬ D | â®çª  ¯ ¥à¥á¥ç¥­¨ï «ãç  SP ¨

¡®«ìè ¥©®ªàã¦­ ®áâ¨. „®ª ¦¨â ¥, çâ® âà¥ã£®«ì­¨ª AD B à ¢­ ®¡¥¤à¥­­ë©,
¤«ï íâ®£®¯ ®ª ¦¨â ¥, çâ®O2D | á¥à¥¤¨­­ë© ¯ ¥à¯¥­¤¨ª ã«ïà ª ®âà¥§ªã AB .

‡  ¤  ç  5. 3.

7.18. Ž«¨¬¯¨  ¤  2007 £.

‚ à¨ ­â I
‡  ¤  ç  1. f 1;1;1g, f 0;1;2g, f� 1;2;2g.

“ª § ­¨¥. • áªàëâì ¬®¤ã«ì x + y � z = � 1.
‡  ¤  ç  2. � 4.

“ª § ­¨¥. a1 = q, b1 = d, a5(b2 � b4) = 0, a1 > 0, d > 0, Sb
6 � Sa

4� ?

a1 + 4d = 0 ¨«¨ b1q � b1q3 = 0 , a1 = � 4d ¨«¨ q = 1 ¨«¨ q = � 1:

•®¤å®¤¨â «¨èì q = 1, ®âªã¤  bn = b1 = d, an = a1 + (n � 1)d = 1 + (n � 1)d.

Sb
6 � Sa

4 = (d + d + d + d + d + d) � (1 + 1 + d + 1 + 2d + 1 + 3d) = � 4:

‡  ¤  ç  3. 100.“ª § ­¨¥. ((((20 : 2+ 30) : 2)+ 40) : 2+ 50) : 2+ 60 = 100.
‡  ¤  ç  4. x = �

2 + 2� n, n 2 Z.
“ª § ­¨¥. t = sinx. 2007t + 7002t 6 9009t.

�
2007
9009

� t
+

�
7002
9009

� t
6 1:

‘« ¥¢  ã¡ë¢ îé  ï äã­ªæ¨ï, ¯à¨ t = 1 | à ¢¥­ áâ¢®.‘« ¥¤®¢ â¥«ì­ ®,t > 1,
§­  ç¨â sinx > 1, ®âªã¤  sinx = 1 ¨ x = �

2 + 2� n, n 2 Z.

‡  ¤  ç  5.
p

4+2 cos40� +cos2 40�

cos40� .
“ª § ­¨¥. Žâà §¨âì âà¥ã£®«ì­¨ª ­  ¯« ®áª®áâ¨ ¯ ®á«¥¤®¢ â¥«ì­ ® ®â­ ®á¨-
â¥«ì­ ®ª ¦¤ ®©¨§ áâ®à®­ (¡®ª®¢®©- ®á­®¢ ­¨ï - ¡®ª®¢®©).ˆáª ®¬ë© ¯ ¥à¨¬¥âà
¡ ã¤¥â à ¢¥­ ®âà¥§ªã, á®¥¤¨­ïîé ¥¬ã â®çª ã ¯ ¥à¥á¥ç¥­¨ï ¡ ¨áá¥ªâà¨á ¨áå®¤-
­ ®£®¨ ç¥â¢ñàâ®£®âà¥ã£®«ì­¨ª ®¢. • å ®¤¨â áï ¯ ®â¥®à¥¬¥ ª®á¨­ãá®¢.

‚ à¨ ­â I I
‡  ¤  ç  1. f 1;1;0g, f 0;0;2g.

“ª § ­¨¥. • áªàëâì ¬®¤ã«ì x + y � z = � 2.



7.19. Ž«¨¬¯¨  ¤  2008£. 233

‡  ¤  ç  2. 5.
“ª § ­¨¥. d = b1, q = a1, a4(b3 � b5) = 0, b1 > 0, q > 0, Sa

5 � Sb
10� ?

a1 + 3d = 0 ¨«¨ b1q2 � b1q4 = 0 , a1 = � 3d ¨«¨ q = 1 ¨«¨ q = � 1:

•®¤å®¤¨â «¨èì q = 1, ®âªã¤  bn = b1 = d, an = a1 + (n � 1)d = 1 + (n � 1)d.

Sa
5 � Sb

10 = (1+ 1+ d+ 1+ 2d+ 1+ 3d+ 1+ 4d)� (d+ d+ d+ d+ d+ d+ d+ d+ d+ d) = 5:

‡  ¤  ç  3. 120.“ª § ­¨¥. (((((20 �2)� 10)�2� 20)�2� 30)�20� 40)�20= 120.
‡  ¤  ç  4. x = 2� n, n 2 Z.

“ª § ­¨¥. t = cosx. 2007t + 4995t 6 7002t.
�

2007
7002

� t +
�

4995
7002

� t 6 1:
‘« ¥¢  ã¡ë¢ îé  ï äã­ªæ¨ï, ¯à¨ t = 1 | à ¢¥­ áâ¢®.‘« ¥¤®¢ â¥«ì­ ®,t > 1,

§­  ç¨â cosx > 1, ®âªã¤  cosx = 1 ¨ x = 2� n, n 2 Z.

‡  ¤  ç  5. 2
p

4+2 cos40� +cos2 40�

cos40� .
“ª § ­¨¥. Žâà §¨âì âà¥ã£®«ì­¨ª ­  ¯« ®áª®áâ¨ ¯ ®á«¥¤®¢ â¥«ì­ ® ®â­ ®á¨-
â¥«ì­ ®ª ¦¤ ®©¨§ áâ®à®­ (¡®ª®¢®©- ®á­®¢ ­¨ï - ¡®ª®¢®©).ˆáª ®¬ë© ¯ ¥à¨¬¥âà
¡ ã¤¥â à ¢¥­ ®âà¥§ªã, á®¥¤¨­ïîé ¥¬ã â®çª ã ¯ ¥à¥á¥ç¥­¨ï ¡ ¨áá¥ªâà¨á ¨áå®¤-
­ ®£®¨ ç¥â¢ñàâ®£®âà¥ã£®«ì­¨ª ®¢. • å ®¤¨â áï ¯ ®â¥®à¥¬¥ ª®á¨­ãá®¢.

7.19. Ž«¨¬¯¨  ¤  2008 £.

‚ à¨ ­â I
Žâ¢¥âë:
‡  ¤  ç  1.
‡  ¤  ç  2. � .
‡  ¤  ç  3. 4.
‡  ¤  ç  4. � 1

2; � 17
6 .

‡  ¤  ç  5.
p

2 + 1.
‡  ¤  ç  6.

�
�
6 + � n; 5�

6 + � n
�

; n 2 Z.

‚ à¨ ­â I I
Žâ¢¥âë:
‡  ¤  ç  1.
‡  ¤  ç  2. +.
‡  ¤  ç  3. 4.
‡  ¤  ç  4. 11

4 ; 3
4.

‡  ¤  ç  5. 2
p

3� 3
9 .
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‡  ¤  ç  6.
�
� �

2 + � n; � �
6 + � n

�
[

�
�
6 + � n; �

2 + � n
�

; n 2 Z.



8. ‘® ¢¥âë  ¡ ¨âãà¨¥­âã

‚® ¢à¥¬ï ¯¨áì¬ ¥­­ ®£®íª§ ¬ ¥­  ¯ ®¬ â ¥¬ â¨ª ¥ ¯ ®áâã¯ îé¨© ¯ ®«ãç ¥â
¢ à¨ ­â § ¤ ­¨ï, á®¤¥à¦ é¨© ­ ¥ª®â®à®¥ç¨á«®§ ¤  ç (¢ ¯ ®á«¥¤­¨¥ £®¤ë ¨å
¡ ë«®¢®á¥¬ì,­ ®­ ¥ ®¡ï§ â ¥«ì­ ®â ª ¡ ã¤¥â ¢ ¤ «ì­ ¥©è¥¬). •®¤à®¡­ ®¥¯¨áì-
¬¥­­ ®¥¨§«®¦ ¥­¨¥ à¥è¥­¨© íâ¨å § ¤  ç ­ ¥®¡å®¤¨¬ ®á®áâ ¢¨âì ¢ ®â¢®¤¨¬ ®¥
¢à¥¬ï.

•  ¯¨áì¬ ¥­­ ®¬ íª§ ¬ ¥­¥ ¯à®¢¥àï¥âáï, ã¬¥¥â «¨ ¯ ®áâã¯ îé¨© à¥è âì
§ ¤  ç¨, âà¥¡ ãîé¨¥ å®à®è ¥£®§­ ­¨ï ®á­®¢­ëå ¢®̄à®á®¢ èª ®«ì­ ®£®ªãàá ,
¯à®ç­ ®£® ¢«  ¤¥­¨ï â¥å­¨ª ®©  «£¥¡ à ¨ç¥áª¨å ¨ âà¨£®­ ®¬¥âà¨ç¥áª¨å ¯à¥-
®¡à §®¢ ­¨©, ã¬¥­¨ï ¯ ®á«¥¤®¢ â¥«ì­ ® ¨ «®£¨ç¥áª¨ ¯à ¢¨«ì­ ® áâà®̈âì ¤®-
ª § â ¥«ìáâ¢ . ‘« ¥¤ã¥â ¯ ®¤ç¥àª­ãâì, çâ® ­¨ ¢ ®¤­ ®© ¨§ íª§ ¬ ¥­ æ¨®­­ëå
§ ¤  ç ­ ¥âà¥¡ ã¥âáï ­¨ª ª¨å §­ ­¨© á¢¥àå

"
•à®£à ¬¬ë ¢áâã¯¨â ¥«ì­ëå íª§ -

¬¥­®¢ ¯ ®¬ â ¥¬ â¨ª ¥\ . •â¨ § ¤  ç¨ à¥è îâ áï ¯ ®á«¥¤®¢ â¥«ì­ë¬ ¯à¨¬ ¥­¥-
­¨¥¬ ¨§ãç ¥¬ëå ¢ èª ®«¥ ¯à ¢¨« ¨ ¯à¨ñ¬ ®¢, ¨á¯ ®«ì§®¢ ­¨¥¬ ¨§¢¥áâ­ëå ¨§
èª ®«ì­ ®£®ªãàá  ®̄à¥¤¥«¥­¨© ¨ â¥®à¥¬. •â ®,ª®­ ¥ç­®,­ ¥®§­ ç ¥â, çâ®íª§ -
¬¥­ æ¨®­­ë¥ § ¤  ç¨ à¥è îâ áï ¡ ¥§ âàã¤  | ®­¨ ¯à¥¤¯ ®« £ îâ  ªâ¨¢­ ®¥
§­ ­¨¥ ¬ â ¥à¨ « , ã¬¥­¨¥ á ¬ ®áâ®ïâ¥«ì­ ®¨áª âì ¯ ®¤å®¤ ª à¥è¥­¨î ¨ «®-
£¨ç¥áª¨ à ááã¦¤ âì. ˆ­  ç¥ £®¢®àï, á¯à ¢¨âìáï á â ª¨¬¨ § ¤  ç ¬¨ ¬®¦ ¥â
«¨èì â®â,ªâ®â¢ñà¤®ãá¢®̈« èª ®«ì­ë© ªãàá, ¯ ®«ãç¨« ¤®áâ â®ç­ë¥ ­ ¢ë-
ª¨ çñâª®£®¨ ã¢¥à¥­­®£®à¥è¥­¨ï èª ®«ì­ëå § ¤  ç. –¥«ìî íª§ ¬ ¥­  ï¢«ï-
¥âáï ¯à®¢¥àª  £«ã¡¨­ë ¨ ¯à®ç­ ®áâ¨ §­ ­¨© ¯ ®áâã¯ îé¨å,   ­ ¥ ¢ëïá­ ¥­¨¥
¨å á®®¡à §¨â ¥«ì­ ®áâ¨ ¨ á¬¥ª «ª¨. ‹¨æ ¬, ¯ ®áâã¯ îé¨¬ ­  á¯¥æ¨ «ì­ ®áâ¨
á ¯ ®¢ëè ¥­­ë¬¨ âà¥¡®¢ ­¨ï¬¨ ¯ ®¬ â ¥¬ â¨ª ¥, ¯à¥¤« £ îâ áï, ¥áâ¥áâ¢¥­­®,
¡®«¥¥ âàã¤­ë¥ § ¤  ç¨, ¢ â®¬ ç¨á«¥ ¨ â ª¨¥, ¢ ª®â®àëå ­ã¦­ ® ¯à®ï¢¨âì
®̄à¥¤¥«ñ­­ãî á ¬ ®áâ®ïâ¥«ì­ ®áâì¬ëá«¨. •® ¨ ¢ íâ¨å § ¤  ç å à¥çì ¨¤ñâ ­ ¥
®ª ª ®©-â®®á®¡®©¨§®¡à¥â â¥«ì­ ®áâ¨,  ®­ ¥®¡å®¤¨¬ ®áâ¨¨áá«¥¤®¢ âì ¯ ®áâ -
¢«¥­­ë© ¢®̄à®á å®à®è ®¨§¢¥áâ­ë¬¨ áà¥¤áâ¢ ¬¨.

“ ¯ ®áâã¯ îé¨å ç áâ®¢®§­¨ª îâ § âàã¤­ ¥­¨ï á ®ä®à¬«¥­¨¥¬ ¯¨áì¬ ¥­-
­ëå à ¡®â. •ã¦­ ®áâ à âìáï à¥è¥­¨ï § ¤  ç ¢ íª§ ¬ ¥­ æ¨®­­ ®©à ¡®â¥ ¯¨-
á âì çñâª®,¯ ®¤à®¡­ ®¨  ªª ãà â ­ ®.‚  «£¥¡ à ¨ç¥áª¨å ¨ âà¨£®­ ®¬¥âà¨ç¥áª¨å
¯à¨¬ ¥à å á«¥¤ã¥â ®¡êïá­ïâì ¢ëª«  ¤ª¨ (çâ® ¨§ ç¥£® ¯ ®«ãç ¥âáï ¨ ª ª¨¬
®¡à §®¬), ¯à®¢¥áâ¨ ¯à®¢¥àªã à¥è¥­¨© (¥á«¨ íâ® ­ ¥®¡å®¤¨¬ ®), ãª § âì ¢á¥
®£à ­¨ç¥­¨ï (¢®§­¨ª îé¨¥ ª ª ¨§ ãá«®¢¨ï, â ª ¨ ¢ å®¤¥ ¯à¥®¡à §®¢ ­¨©).
‚ £¥®¬¥âà¨ç¥áª¨å § ¤  ç å ç¥àâ¥¦¨ ­  ¤®¢ë¯ ®«­ïâì  ªª ãà â ­ ®(¬®¦­ ®ç¥à-
­¨« ¬¨ ¨ ®âàãª¨); ¢á¥®¡®§­ ç¥­¨ï ­  ç¥àâ¥¦ ¥ ¤®«¦­ë ¡ ëâì ®¡êïá­ ¥­ë,  
®¡®§­ ç¥­¨ï ¢ â¥ªáâ¥ à¥è¥­¨ï ¤®«¦­ë á ­¨¬¨ á®¢¯  ¤ âì. …á«¨¢ ¯à®æ¥áá¥
à ááã¦¤ ¥­¨¨ ¯à¨¬ ¥­ï¥â áï ª ª  ï-«¨¡® â¥®à¥¬  ¨«¨ ä®à¬ã« , â®®­  ¤®«¦­ 
¡ ëâì ­ §¢ ­ .
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•®áâã¯ îé¨¥ ç áâ®¤®̄ãáª îâ ¢ à¥è¥­¨¨  à¨ä¬ ¥â¨ç¥áª¨¥ ®è¨¡ ª¨, ¯ã-
â îâ §­ ª¨ ¨ â. ¯. •®íâ ®¬ã ¯ ®«¥§­®âé â ¥«ì­ ®ª®­âà®«¨à®¢ âì á¥¡ï, ¢­¨¬ -
â¥«ì­ ®¯à®¢¥àïâì ¢ëª«  ¤ª¨. •à¨ ­ «¨ç¨¨  à¨ä¬ ¥â¨ç¥áª¨å ®è¨¡® ª § ¤  ç 
­ ¥ ¬®¦ ¥â áç¨â âìáï à¥èñ­­ ®© ¡ ¥§ãª®à¨§­ ¥­­ ®. Œ­®£¨¥ ¯ ®áâã¯ îé¨¥ ¢ë-
¯ ®«­ïîâ ¯¨áì¬ ¥­­ãî à ¡®âã ­ ¥¡ à¥¦­ ®, ¯¨èãâ ¡ ¥á¯®àï¤ ®ç­ ® ¨ ­ áâ ®«ìª®
­ ¥¯®­ïâ ­ ®,çâ®§ ç áâãî ¯ ®â®¬ á ¬¨ ­ ¥ ¬®£ãâà áè¨ä à®¢ âì á¢®̈ § ¯¨á¨.
‚áñ íâ® ¯à¨¢®¤¨â ª ¯ãâ ­¨æ ¥, ®̄¨áª ¬, ®è¨¡ ª ¬ ¨, ¢ ª®­ ¥ç­®¬ ¨â ®£¥, |
ª ¡®«¥¥­¨§ª ®© ®æ¥­ª ¥. •¥ª ®¬¥­¤ã¥âáï ¨ ­  ç¥à­®¢¨ª å ¯¨á âì ¤®áâ â®ç­ ®
çñâª®, ­ ¥ à §¡ à áë¢  ï à¥è¥­¨¥ ¯ ® à §­ë¬ «¨áâ ¬, ¨¡® ¢ ¯à®â¨¢­ ®¬ á«ã-
ç ¥ ¯à¨ ¯ ¥à¥¯¨áª ¥ ­  ç¨áâ®¢¨ª «¥£ª® ¤®̄ãáâ¨âì ®è¨¡ ªã ¨«¨ ¯ ¥à¥¯ãâ âì
®¡®§­ ç¥­¨ï.

•¥ á«¥¤ã¥â ¯à¨­ ®á¨âì ­  íª§ ¬ ¥­ ª­¨£¨, á¯à ¢®ç­¨ª¨, â ¡«¨æë, ¨ â. ¯.,
¯ ®áª®«ìªã ¨á¯ ®«ì§®¢ âì íâ¨ ¬ â ¥à¨ «ë ¤«ï ¢ë¯ ®«­¥­¨ï ¯¨áì¬ ¥­­ ®©à ¡®âë
­ ¥ à §à¥è ¥­®.

•à¨ ¢ë¯ ®«­¥­¨¨ íª§ ¬ ¥­ æ¨®­­ ®©à ¡®âë ¯ ®«¥§­®ãç¥áâì ­ ¥áª®«ìª®¯ á¨-
å®«®£¨ç¥áª¨å á®¢¥â®¢.

–¥«¥á®®¡à §­ ® á­  ç «  à¥è âì âã § ¤  çã, ª®â®à  ï ª ¦ ¥âáï ¡®«¥¥ ¯à®-
áâ®©, ¤®¢¥áâ¨ ¥ñ à¥è¥­¨¥ ¤® ª®­æ , ¯ ¥à¥¯¨á âì ¥£® ­  ç¨áâ®,   ã¦ ¥ ¯ ®á«¥
íâ®£® ¯à¨­¨¬ âìáï §  à¥è¥­¨¥ á«¥¤ãîé ¥©§ ¤  ç¨. •¥ ­ã¦­ ® à¥è âì ®¤-
­ã ¨ âã ¦ ¥ § ¤  çã ­ ¥áª®«ìª® ç á®¢ ¯ ®¤àï¤, ¥á«¨ ®­  ­ ¥ ¯ ®«ãç ¥âáï, | ¢
à¥§ã«ìâ â ¥ ¬®¦ ¥â ­ ¥ å¢ â¨âì ¢à¥¬¥­¨ ­  ®áâ «ì­ë¥ § ¤  ç¨. ‹ãçè ¥ ®â-
«®¦¨âì íâã § ¤  çã ¨ § ­ïâìáï ¤àã£¨¬¨,   ¯ ®â®¬, á¤¥« ¢ ¨å, ¢¥à­ãâìáï ª
­ ¥©á­®¢ . •â ®¯ ®§¢®«¨â¡®«¥¥à æ¨®­ «ì­ ®¨á¯ ®«ì§®¢ âì ¯à¥¤®áâ ¢«ï¥¬®¥
¤«ï íª§ ¬ ¥­  ¢à¥¬ï. Œ­®£¨¥ íª§ ¬ ¥­ æ¨®­­ë¥ § ¤  ç¨ ¤®̄ãáª îâ ­ ¥áª®«ì-
ª®à §­ëå à¥è¥­¨©. •®áâã¯ îé¨© ¬®¦ ¥â ¤ âì «î¡®¥ ¯à ¢¨«ì­ ®¥à¥è¥­¨¥.
ˆ­ ®£¤  ¢áâà¥ç îâ áï íª§ ¬ ¥­ æ¨®­­ë¥ § ¤  ç¨ á®á«®¦­ë¬¨ ¨ ¤«¨­­ë¬¨
ä®à¬ã«¨à®¢ª ¬¨ ãá«®¢¨©. ’ ª ®£®à®¤  § ¤  ç ­ ¥ ­ã¦­ ®¡®ïâìáï | ®¡ëç­ ®
¨å à¥è¥­¨¥ ­ ¥ â ª ã¦ á«®¦­ ®,ª ª ª ¦ ¥âáï ­  ¯ ¥à¢ë©¢§£«ï¤. •¥®¡ å®¤¨¬ ®
â®«ìª®á¯®ª®©­®à §®¡à âìáï ¢ ãá«®¢¨¨ ¨ ¯à ¢¨«ì­ ®¯ ®­ïâì ¥£®.

•¥ á«¥¤ã¥â ®âç ¨¢ âìáï, ¥á«¨ ¯¨áì¬ ¥­­ãî à ¡®âã ã¤ « ®áì ¢ë¯ ®«­¨âì
­ ¥ ®á®¡¥­­ ®å®à®è ®.‹ãçè ¥, ­ ¥ â¥àïï ¢à¥¬¥­¨, ¯à¨­¨¬ âìáï §  ¯ ®¤£®â®¢ªã
ª ¤àã£¨¬ ¢áâã¯¨â ¥«ì­ë¬ íª§ ¬ ¥­ ¬. •¥ ­ã¦­ ® ¤ã¬ âì, çâ® áâã¤¥­â ¬¨
áâ ­ ®¢ïâáï â®«ìª®â¥, ªâ®à¥è¨« ¢á¥¯à¥¤«®¦ ¥­­ë¥ ­  ¯¨áì¬ ¥­­ ®¬ íª§ ¬ ¥­¥
§ ¤  ç¨, | § ç¨á«¥­¨¥ ¯à®¨§¢®¤¨â áï ¢ ¯ ®àï¤ª ¥ª®­ª ãàá  ¯ ®à¥§ã«ìâ â ¬ ¢á¥å
¯à¨ñ¬­ëå íª§ ¬ ¥­®¢.

†¥« ¥¬ ãá¯¥å !
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Š ä ¥¤à  ¢ëáè ¥©¬ â ¥¬ â¨ª¨ ¯à®¢®¤¨â ¯ ®¤£®â®¢ªã  ¡ ¨âãà¨¥­â ®¢ ª ¢áâã-
¯¨â ¥«ì­ ®¬ã íª§ ¬ ¥­ã ¯ ® ¬ â ¥¬ â¨ª ¥. Žà£ ­¨§ãîâ áï ¢®áì¬¨, á¥¬¨, ¯ïâ¨ ¨
âàñå¬¥áïç­ë¥ ¯ ®¤£®â®¢¨â¥«ì­ë¥ ªãàáë, § ­ïâ¨ï ­  ç¨­ îâ áï ¢ ®ªâï¡ à¥, ­ ®-
ï¡ à¥, ï­¢ à¥ ¨ ¬ à â¥ á®®â¢¥âáâ¢¥­­®.‡ ­ïâ¨ï ­  ¯ ®¤£®â®¢¨â¥«ì­ëå ªãàá å
¯à®¢®¤ïâ áï ¯ ®¬ â ¥¬ â¨ª ¥, ä¨§¨ª ¥ ¨ àãááª®¬ã ï§ëª ã ¯ ®®¤­ ®¬ã à §ã ¢ ­ ¥-
¤¥«î. „«¨â ¥«ì­ ®áâì®¤­ ®£®§ ­ïâ¨ï ¯ ®¬ â ¥¬ â¨ª ¥ ¨ ¯ ®ä¨§¨ª ¥ á®áâ ¢«ï¥â
4  ª  ¤¥¬¨ç¥áª¨å ç á , ¯ ®àãááª®¬ã ï§ëª ã | 2 ç á . ‡ ­ïâ¨ï ¯à®¢®¤ïâ áï ¢
£àã¯¯ å ¯ ®16 ç¥«®¢¥ª.

„®¯ ®«­¨â¥«ì­ãî ¨­ ä®à¬ æ¨î ¬®¦­ ®ã§­ âì ã áâ àè ¥£®¬¥â®¤¨áâ  ªãà-
á®¢ ¯ ®¤£®â®¢ª¨  ¡ ¨âãà¨¥­â ®¢ Œ¨à®­ ®¢®©‘¢¥â« ­ë ˆ­­ ®ª¥­âì¥¢­ë ¯ ®â¥«¥-
ä®­ã: 459-07-29.‚à¥¬ï à ¡®âë | á ¯ ®­ ¥¤¥«ì­¨ª  ¯ ®¯ïâ ­¨æã, á 1000 ¤®1600.
€¤à¥á: Šà®­èâ  ¤âáª¨© ¡ ã«ì¢ à, ¤®¬ 20, ­ ®¢ë© ãç¥¡ ­ë© ª®à¯ãá, ª®¬­ â 
310-ƒ (¯ ®¤£®â®¢¨â¥«ì­ë¥ ªãàáë). •à®¥§¤:¬¥âà®‚® ¤­ë© áâ ¤¨®­, ¢ëå®¤ ¨§
¯ ¥à¢®£®¢ £®­  (¨§ æ¥­âà ), ¤ « ¥¥âà¨ ®áâ ­®¢ª¨ ­   ¢â®¡ãá¥­ ®¬¥à 65, 72
¨«¨ 123.

‚ ä¥¢à «¥ ¢ Œƒ’ “ ƒ€ ¯à®¢®¤¨â áï ®ªàã¦­ ®© íâ ¯ ¬®áª®¢áª®© à¥£¨®-
­ «ì­ ®©®«¨¬¯¨  ¤ë ¯ ®¬ â ¥¬ â¨ª ¥ ¤«ï èª ®«ì­¨ª ®¢ 11 ª« áá . •¥§ã«ìâ âë
®«¨¬¯¨  ¤ë ¬®£ãâ¡ ëâì ãçâ¥­ë ¯à¨ ¯ ®áâã¯«¥­¨¨ ¢ Œƒ’ “ ƒ€. •®«¥¥¯ ®¤à®¡-
­ãî ¨­ ä®à¬ æ¨î á¬. ­  á ©â¥ http://www.mstuca.r u/o limpiada/index .shtml.

‚ á¥à¥¤¨­ ¥ ¨î«ï ¯à®¢®¤¨â áï ¢áâã¯¨â ¥«ì­ë© íª§ ¬ ¥­ ¯ ® ¬ â ¥¬ â¨ª ¥ ¢
Œƒ’ “ ƒ€. ‚á¥ ¢®̄à®áë, á¢ï§ ­­ë¥ á ¯ ®áâã¯«¥­¨¥¬ ¢ Œƒ’ “ ƒ€, ¬®¦­ ®
ã§­ âì ¢ ¯à¨ñ¬­ ®© ª®¬¨áá¨¨ ¯ ®â¥«¥ä®­ã: 458-75-47,¢ «¥â­ ¥¥¢à¥¬ï ¯ ®â¥-
«¥ä®­ã: 459-07-40.

•®«¥¥¯ ®«­ë¥ á¢¥¤¥­¨ï ®¢áâã¯¨â ¥«ì­ ®¬ íª§ ¬ ¥­¥¯ ®¬ â ¥¬ â¨ª ¥¢ Œƒ’ “
ƒ€ á®¤¥à¦ â áï ¢ í«¥ªâà®­­ ®¬

"
•®á®¡̈ ¨ ¯ ®¬ â ¥¬ â¨ª ¥ ¤«ï ¯ ®áâã¯ îé¨å

­  ¤­ ¥¢­®¥®â¤¥«¥­¨¥ ¬®áª®¢áª®£®£®áã¤ àáâ¢¥­­ ®£®â¥å­¨ç¥áª ®£®ã­¨¢¥àá¨-
â¥â  £à ¦¤ ­ áª®© ¢¨ æ¨¨ \ . ‚ ¯ ®á®¡̈̈ ¯à¨¢¥ ¤¥­ë ®¡à §æë¢ à¨ ­â ®¢ § ¤ -
­¨© ¯ ®¬ â ¥¬ â¨ª ¥, ¯à¥¤« £ ¢è¨å áï ­  ¢áâã¯¨â ¥«ì­ëå íª§ ¬ ¥­ å ¢ Œƒ’ “
ƒ€ ­  ¤­ ¥¢­®¥®â¤¥«¥­¨¥ á 1997£. Š ç áâ¨ § ¤ ­¨© ¯à¨¢¥ ¤¥­ë à¥è¥­¨ï, ª
®áâ «ì­ë¬ § ¤ ­¨ï¬ ¤ ­ë ãª § ­¨ï ¨ ®â¢¥âë.‚ ¯ ®á®¡̈̈ , â ª¦ ¥, ¯à¨¢¥ ¤¥­ 
¯à®£à ¬¬  ¢áâã¯¨â ¥«ì­ ®£®íª§ ¬ ¥­  ¯ ®¬ â ¥¬ â¨ª ¥, ¤ ­ë ¢ à¨ ­âë § ¤ -
­¨© ®«¨¬¯¨  ¤ ¨ ¯à¨¬ ¥à­ë¥ § ¤ ­¨ï á®¡¥á¥¤®¢ ­¨© ¤«ï ¬¥¤ «¨áâ ®¢ ¨ ¤«ï
¯ ®áâã¯ îé¨å ¯ ® ¤®£®¢®àã. •®á®¡̈ ¥ ­ å ®¤¨â áï ­  á ©â¥ ª ä ¥¤àë ¢ëáè ¥©
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¬ â ¥¬ â¨ª¨, à¥£ã«ïà­ ®®¡­ ®¢«ï¥âáï ¨ ¤®̄ ®«­ï¥âáï ¨ ¤®áâã¯­®¤«ï á¢®¡®¤-
­ ®£® ª®̄¨à®¢ ­¨ï (à §¬ ¥à � 1; 1 Mb, ä®à¬ â pdf, ¯à®á¬®âà ¢ ¯à®£à ¬¬ ¥
Adobe Acrobat).

€¤à¥á ª ä ¥¤àë ¢ëáè ¥©¬ â ¥¬ â¨ª¨: ã«¨æ  •ã «ª®¢áª  ï, ¤®¬ 7/10, 5-©
ãç¥¡ ­ë© ª®à¯ãá, íâ ¦ 2, ª®¬­ âë 5-213¨ 5-210.’¥« ¥ä®­: 459-04-74.•« ¥ª-
âà®­­ë©   ¤à¥á:vm.mstuca.ru.•« ¥ªâà®­­  ï ¯ ®çâ : kafedravm@inbox.ru. •à®-
¥§¤:¬¥âà®‚® ¤­ë© áâ ¤¨®­, ¢ëå®¤ ¨§ ¯ ¥à¢®£®¢ £®­  (¨§ æ¥­âà ), ¤ « ¥¥­ -
«¥¢®̄ ®Šà®­èâ  ¤âáª®¬ã ¡ ã«ì¢ àã (5 ¬¨­ãâ), § â¥¬ ­ « ¥¢®̄ ®€¢ ­£ à¤­ ®©
ã«¨æ¥ (5 ¬¨­ãâ). —¥âëàñåíâ ¦­ ®¥¡ ¥«®¥§¤ ­¨¥ á «¥¢®©áâ®à®­ë (­  ¯ ¥à¥á¥-
ç¥­¨¨ ã«¨æ €¢ ­£ à¤­  ï ¨ •ã «ª®¢áª  ï), ¢å®¤ á â®àæ . ˆ«¨ ®¤­  ®áâ ­®¢ª 
­   ¢â®¡ãá¥­ ®¬¥à 70.

„®¡ à®¯ ®¦ « ®¢ âì ¢ ­ è ¢ã§!


