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ǵǾìïơȆ ŵǆơǻǊ‌ƩǇȆï

Ĥ1-ÝƩǆä ƩǆîìơǺ ȁǲơƥǲß Ʃƺîì ƦîơƤîì ǽǻȆǃŲ ýäƽǮ Ûŵǆîì åơƫǮ çơǞȏǖä ǩƤơǗǶ

 .ƽǺîäì îäǁǪ ǽǋȆî ĞȁǺ ïä îĀì ŵǋƻƤ îì ơǾ‌ǵƫǇȆǁǶ ïä ŵǾĀǁŲ ÛơǾ‌þß ƧǋȆî îì (Ĥ
 .ìȁǊ‌ŵǶ ÿìơǧƫǆä Ʃƺîì ǁȇƯǯƪ ĠäǁƤ ÛÿơȇŲ ۀǪơǆ ùȏƺǁƤ ǽǋȆî Ġä‌ǽǺäȁƲ ĠơǾ‌ǵƫǇȆǁǶ ïä (ĥ

 .Ʃǆä ìȁƺ ƩǆȁŠ ïä ŵǋƻƤ îì ïơǆ‌ǽƥǻŠ‌åȁŨ ýȁȇƥǶơǮ ƽƲäĀ ȁǲơƥǲß Ʃƺîì ۀǋȆî (Ħ
 .ƽǻǮ‌ŵǶ ƽǊî Ğơƺ ǁȆï îì ŵǫǦä çîȁǎ ǽƤ çäǁƫȇǺ Ā ýȁȇǺȁǶß ƦƽǻǻǮ‌åƿƲ ýäƽǺä (ħ

ĥ2-ÝìȁǊ‌ŵǶ åȁǇƷǶ ǽǺäƽǺơǿǺ ÿơȇŲ ŵǞȁǺ ǁȇƯǯƪ ĠäǁƤ þƽȇǺơƤäȁƺ Ā þìï‌ǽǷǳǪ ñĀî Āì ĞǁƫǋǶ ƧǏƻǋǶ ǽǻȆǃŲ ýäƽǮ

 .ƽǻǮ‌ŵǶ ǃȆơǷƪ Ā ǁȇƯǯƪ ǽƤ öĀǁǊ åß þĀîì ǽǪơǆ ïä Ġä‌ǽǟǗǪ (Ĥ
 .ìǁǮ ÿìơǧƫǆä ŵǷƫǇȆǁǶ ĠơǾ‌ǽƫƺơȆ Ġäîäì ĠơǾ‌ǽǪơǆ ïä þäȁƪ‌ŵǶ (ĥ

 .ƽǊơƤ ǽƫǊäì çĀơǧƪ ǽȇǲĀä þơǾơȇŲ ơƤ ŵǯȇƫǺĜ ǁǛǺ ïä ƽǺäȁƪ‌ŵǶ ƽȆƽƲ ÿơȇŲ (Ħ
 .ìȁǊ‌ŵǶ ÿƽȆì ŵǾơȇŲ ĠơǾ‌ýäƽǺä ǽƤ ÿǁŲ Āì ǹȇƤ ŵǷƫǇȆǁǶ ĠơǾ‌ǽƫƺơȆ ǃȆơǷƪ (ħ

Ħ3-ÝìǁȇŲ‌ŵǶ çîȁǎ ÿìơǶ îȁǺơƲ ǁǯȇŠ ïä éîơƺ îì ŵǇǻƲ ĠơǾ‌ǽƫƺơȆ êơǫǲ ǽǮ Ʃǆä ŵǺäîȁǺơƲ ƧǷǾ ĞǁƫǋǶ ƧǏƻǋǶ ǽǻȆǃŲ ýäƽǮ

 .ƽǻǮ‌ŵǶ ƽǲȁƫǶ äî þäìäïȁǺ ÛȁǷǺ Ā ƽǊî ǱƶäǁǶ þƽǊ‌ŵǖ ïä ǅŠ ǁǺ ƽǲäĀ (Ĥ
 .ƽǻƫǇǾ ìȁƺ ŵǳƯǶƽȇǲȁƪ ÿơųƫǆì îì Ûêơǫǲ ĠäǁƤ ǽƫǦơȆ‌ǍǏƻƪ ĠơǾ‌ýäƽǺä ƽƲäĀ (ĥ

 .ƽǻƫǇǾ îäƿŲǁȇƮƗƪ ǵƻƪ ۀƫƺơȆ Ǳȇǯǋƪ îì ŵȆơȇǷȇǊ ĠơǾ‌ŭȇŠ ŵƺǁƤ (Ħ
 .Ʃǆä ǁƮƙǶ ơǾ‌þß ĠơǾ‌ƩǶơŲ þơǶï‌ǵǾ Ġïơǆ‌ìäïß îì ǕȇƷǶ ĠơǶì ƽǻǺơǶ ŵǳǶäȁǞ (ħ

ħ4- ǽǏƻǋǶ ýäƽǮ ÛƽǻǮ ìơƳȆä ŵƥǺơƲ ơȆ ŵǆàî ĠơǾ‌ǱŲ ƽƲäĀ ǽǪơǆ ŵǞȁǺ ƽǻǺäȁƪ‌ŵǶ ìȁƺ ǁǷǞ ýĀì üơǆ îì ǽǮ Ġä‌ǽǺäƽǺơǿǺ þơǾơȇŲ ÛüȁǷǟǶ îȁǖ ǽƤ

ÝƽǺîäì äî

  .ƽǻǻǮ‌ ìơƳȆä äî ŵǋȆäï ĠơǾ ýäƽǺä ƽǻǺäȁƪ‌ŵǶ Ûìȁƺ ŵǋȆĀî ƽǊî ïä ƽǟƤ (Ĥ
  .ƽǻƫǇǾ òơƺ ǵƫǇȆǁǶ ŵǞȁǺ Ǖǆȁƪ ƩǆȁŠäǁȇŠ Ǳȇǯǋƪ ŵȆơǺäȁƪ ƽǪơǦ (ĥ

 .ƽǻƫǇǾ ƣǟǋǻǶ ĠơǾ‌ğǁƥŲî ơƤ ǹǿŠ ĠơǾ‌ğǁƤ Ġäîäì ŵųǷǾ (Ħ
 .ƽǻǻǮ‌ŵǶ ǃƫǻǆȁƫǦ ơǾ‌ǽƫƺơȆ ŵƺǁƤ ŭǷǮ ǽƤ üĀä üơǆ îì ơǿǻƪ (ħ

Ĩ5-Ýìïơǆ‌ŵǶ ǃȆơǷƫǶ ǽǯǳǶ ǱǇǞ îȁƥǺï ïä äî ÿìơǶ ĠơǾîơǶ ŵƺǁƤ ŵȆäïǁǯƤ ǁȆï ƧǏƻǋǶ ýäƽǮ Ûŵǆîì åơƫǮ çơǞȏǖä ǩƥǖ

 .ƽǾì‌ŵǶ ëî Ġä‌ǽƫƺơȆ ĠơǺì þäǃȇǶ þƽǊǁƤäǁƤ Āì Ā ŵƫƮäîĀ ƦìơǶ ĠïơǆƽǻǺơǷǾ (Ĥ
 .ìȁǊ‌ŵǶ ìơƳȆä ƽȇƞȁǳŠơǾ ۀƫƺơȆ ŵǞȁǺ ÛïȁȇǶ ïä Ǳǎơƶ ŭǷƻƪ ïȁƫȇǶ ǵȇǇǫƪ ŵŠîì (ĥ

 .ìîäì ìȁƺ ĠơƫǷǾ ĠơǾ‌ýĀïȁǶĀǁǮ ĠĀî ǁƤ þơǇǯȆ ăȏǶơǮ ĠơǾ‌þĜ ÛŵȆäïǁǯƤ ïä Ǳǎơƶ Ʀìäï (Ħ
 .ìȁǊ‌ŵǶ ƽȇǲȁƪ çơȇƶ ĠơǾ‌ŵŲūȆĀ ۀǷǾ ơƤ ƽȇƞȁǳšȆì Ʀìäï ŵǞȁǺ ÛƽȇƞȁǳŠơǾ ۀƫƺơȆ Āì ýơǢìä ŵŠ îì (ħ

ĩ6-�ÝƩǆä ƩǆîìơǺ ǽǻȆǃŲ ýäƽǮ ÛǱƤơǫǶ ǱǯǊ ǩƤơǗǶ

 .Ʃǆä ÿƽǊ ìơƳȆä ŵǳǎä ǵƻƪ ۀƫƺơȆ ǃȆơǷƪ Ā ǵȇǇǫƪ ïä ¬Ħ¼ ǉƻƤ ƽǻǺơǷǾ ¬Ĥ¼ ǉƻƤ (Ĥ
 .ƽǻǮ‌ŵǶ äƽȇŠ ǱǯǊ‌ŵƥǳǪ ĠǁǾơǚ Ǳȇǯǋƪ ĠäƽƫƤä îì ¬Ħ¼ ǉƻƤ ƽǻǺơǷǾ ¬Ĥ¼ ǉƻƤ (ĥ

 .Ʃǆä ǱǏƫǶ îìơǶ ÿơȇŲ Ā þơȆĀî هءƽǻǾì‌ôơƥƪîä ǉƻƤ ĠơǾ‌ǽƫƺơȆ ǽƤ ¬Ĥ¼ ǉƻƤ ùȏƺǁƤ ¬ĥ¼ ǉƻƤ (Ħ
 .ìȁǊ‌ŵǶ éîơƺ Ğơƺ þĀîì ïä ÛǽǺäì ïä éĀǁƺ ïä ǅŠ ¬ĥ¼ ǉƻƤ ùȏƺǁƤ ¬Ħ¼ ǉƻƤ (ħ

Ī7-ÝƩǆä ÿƽǊ þơȇƤ ŵƫǆîìơǺ ǽƤ ÛƩǆä ƩȆìĀǁǦơǶǁǾ ýǁǮ ŵǞȁǺ ǽǮ ƽƥǮ ýǁǮ ƦîơƤîì ÛǽǻȆǃŲ ýäƽǮ

  .Ʃǆä ǱǯǊ‌Ġä‌ǽǲȁǲ ĠäǁƳǶ Āì ǹȇƤ ǵƶî ĠơǾ‌ǉƻƤ ۀǷǾ ǽǮ ìîäì ǱǯǊ‌ŵŲǁƤ ǁǯȇŠ (Ĥ
 .ƽǻƫǇǾ ǱǏƫǶ ƣǟǋǻǶ ĠäǁƳǶ ǹȆƽǻŨ ǽƤ þƽƤ ĠơǿƫǺä ŭȆ ŵǯȆìǃǺ îì ǽǓȇƤ ŵǇǻƲ ĠơǾ‌ÿƽǢ (ĥ

 .ƽǻǻǮ‌ŵǶ ƽȇǲȁƪ ŵǇǻƲ ĠơǾ‌ǽƫƺơȆ ÛơǾ‌þäƽǷƻƪ ÛýǁǮ ĠơǾ‌ǵƻƪ ïä Ʃǚơǧƶ ǱƷǶ ŵǯȆìǃǺ îì (Ħ
 .Ʃǆä ÿìǁǮ ǕƥƪǁǶ ǵǾ ǽƤ äî ǵƶî ýäƽǺä Ā ŵǇǻƲ ìƽǢ ÛîȁǺơƲ ǁǯȇŠ ƩǷǆ Āì îì ƽǻǺơǶ‌ǽǲȁǲ ĠäǁƳǶ ŵǞȁǺ (ħ

(1)

(2)

(3)
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ī8-ÝƽǻǮ ŵǶ öĀǁǊ ƽǲäĀ ǁǯȇŠ þĀîì äî ìȁƺ çơǷȇǇǫƪ ÛơǾ þß ǵƻƪ ƧƫƺơȆ ǽǮ Ʃǆä Ġîäì ÿǁǿǶ þäîȁǺơƲ ƧǷǾ ĞǁƫǋǶ ƧǏƻǋǶ ǽǻȆǃŲ ýäƽǮ
 .ƽǻǾì‌ŵǶ ýơƳǺä ŵǾìǁȇǊ ȁǷǺ Ā ƽǊî ǱȇǷǯƪ ĠäǁƤ ÛìäïȁǺ ƽǲȁƪ ïä ǅŠ (Ĥ
 .Ʃǆä ÿƽǊ ÿǁȇƺí ÛŭǷƻƪ îì ŵƫǇȆï ĠơǾ‌üȁǯǲȁǶ ïä ŵǧǳƫƻǶ öäȁǺä (ĥ

 .ìȁǊ‌ŵǶ ìơƳȆä ƽǲäĀ ǁǯȇŠ Ā ǹȇǻƲ ǹȇƤ ŵǺȁƺ ôơƥƪîä ÛĠƿǣǶ ìäȁǶ þƽǺơǆî ƩǿƲ (Ħ
 .Ʃǆä ÿƽǾơǋǶ ǱƤơǪ ǵƶî þĀîì ŵǻȇǻƲ Ġä‌ǽƫƺơȆ Ʀìȁƪ ǃȆơǷƪ Ā ĠïȁƫȇǶ çơǷȇǇǫƪ (ħ

Ĭ9-ÝƩǆä Ʃǆîì ìîȁǶ ƽǻŨ ÛǽǺäƽǺơǿǺ ÿơȇŲ ŵǞȁǺ îì þƽȇǺơƤäȁƺ ŵǋȆĀî ǁȇƯǯƪ ñĀî ƦîơƤîì
 .ƽǻǊơƤ ǱǏƫǶ ĞǁƫǋǶ ƧǋȆî ŭȆ ǽƤ ƽȆƽƲ ÿơȇŲ Āì Ʃǆä ǹǯǷǶ (ǥǲä

 .ìȁǊ ìơƳȆä ƽȆƽƲ ÿơȇŲ ŭȆ ŵƥǺơƲ ƧǺäȁƲ ƽǻǺơǷǾ ŵǆàî ƧǺäȁƲ ïä Ʃǆä ǹǯǷǶ (å
 .ìȁǊ ìơƳȆä ƽȆƽƲ ÿơȇŲ ŵǳǎä ýäƽǺä ǽǆ ÛǽǪơǆ ǽƤ ǽƺơǊ üơǏƪä ǱƷǶ ïä Ʃǆä ǹǯǷǶ (é

 .ƽǻǮ ƩǦơȆîì ĠƿǣǶ ìäȁǶ ǃȇǺ ǽȇǲĀä ÿơȇŲ ƧǪơǆ ïä Ûìȁƺ ƧǋȆî ǁƤ ÿĀȏǞ ƽȆƽƲ ÿơȇŲ Ʃǆä ǹǯǷǶ (ì
ħ (ħ 	Ħ (Ħ 	ĥ (ĥ 	Ĥ (Ĥ

Ĥģ10. ............... ǽǮ ƩǊäì þơȇƤ þäȁƪ ŵǶ ÛŵǻȇǶï ƣȇǆ ÿơȇŲ ............... ƧǪơǆ ǁǾ çơǏƻǋǶ ïä Ûŵǆîì åơƫǮ ǽƤ ǽƲȁƪ ơƤ
Ʃǆä ÿƽǊ ǱǏƫǶ îäì‌ğǁƤ ĠơǾ‌ǽƺơǊ ǽƤ ìȁƺ ĠơǾ‌ÿǁŲ ǱƷǶ îì ø Ġä‌ÿǁȇƺíǁȇǢ (Ĥ

ìîäì ǽƫǆơǋǺ ĠìơȆï îäƽǫǶ Ûìȁƺ îơƫƺơǆ ƦƽǺï ƧƫƺơȆ ǁǾ ƩǆȏŠȁǳȇǶß îì ø Ġä‌ÿǁȇƺí (ĥ
ìïơǆ‌ŵǶ äî ŭƫǆȁŠ çơƥȇǮǁƪ Ûìȁƺ ĠơǾ‌ǽƫƺơȆ ŵǷǆȏŠĀƽǺß ƧǯƥǊ Ǖǆȁƪ ø Ġä‌ÿǁȇƺíǁȇǢ (Ħ

ìîäƽǺ ŵǷȇǫƫǇǶ üơǏƪä ÿơȇŲ ƣǟǋǻǶ ĠơǾ‌ǽǋȆî ǽƤ Ā ÿìȁƤ ŵǷƫǇȆǁǶ ƧǺäȁƲ ǹȆƽǻŨ ƽƲäĀ ø Ġä‌ÿǁȇƺí (ħ
Ĥ 11 ŵǻȇǶïǁȆï ƧǪơǆ ŭǷǮ ǽƤ ǽǮ ǽǺäƽǺơǿǺ ŵǾơȇŲ ............... ìȁǊ ŵǶ ǁȇƯǯƪ ǽǪơǆ ǹȇǶï ŭǷǮ ǽƤ ǽǮ ǽǺäƽǺơǿǺ ŵǾơȇŲ (îì) Ûŵǆîì åơƫǮ çơǞȏǖä ǩƥǖ

. ............... ǵƫƶ îȁǖ ǽƤ ÛìȁǊ ŵǶ ǁȇƯǯƪ ƽǻǺơǶ ǽǷǯƪ
ƽǻƫǇǾ ǱǏƫǶ ŵǻȇǶïǁȆï ƧǪơǆ ǥǳƫƻǶ ĠơǾ‌ǉƻƤ ǽƤ ŭȆîơƤ Ā ǃƥǆ ĠơǾ‌ğǁƤ ø ùȏƺǁƤ (Ĥ

ƽǊơƤ‌ŵǷǺ ǱǏƫǶ ǽǋȆî ǽƤ ǵȇǫƫǇǶ çîȁǎ ǽƤ ÿƽǻǻǮ‌ǃƫǻǆȁƫǦ Ā ŵȆäȁǾ ƧǪơǆ ø ƽǻǺơǷǾ (ĥ
ƽǻǮ‌ŵǶ ìơƳȆä ǱŲ ýäƽǺä ÛơǾ‌ǽǺäȁƲ ŵƺǁƤ ǃȆơǷƪ ïä Ûìȁƺ üơǆ ǹȇƫǇƻǺ îì ǕǫǦ ø ƽǻǺơǷǾ (Ħ

Ʃǆä ŵǷƫǇȆǁǶ ĠơǾ ǽƫƺơȆ ƽƲäĀ ÛǽƫǦơȆ ǍǏƻƪ ƧǪơǆ ǱƷǶ îì ø ùȏƺǁƤ (ħ
Ĥĥ12ÝƩǆä ǽƫǦơȆ ǍǏƻƪ ŵǇǻƲ ǱƯǶƽȇǲȁƪ ĠäǁƤ ǽǮ Ʃǆä ȁǲơƥǲß ÿơȇŲ îì ŵǶäƽǺä ƧǏƻǋǶ ÛìîȁǶ ƽǻŨ

 .ƽǺä ÿƽǊ ǱǏƫǶ ƱǻǿǺ ǽƤ ǵǾïä äǃƳǶ ĠơǾ ğǁƥǳŲ ÛŵŲìơǶ ǉƻƤ ǹȆǁƪ ǹȇȆơŠ çîĀơƳǶ îì (ǥǲä
 .ƽǊơƤ ŵǶ ǁƫǋȇƤ ǱŲ ýȁǆ Ƨǫǳƶ ĠơǾ ǽǳȇǶ ƧǷǾ üȁǖ ïä ơǾ ǽŨǁƤ ŵǺơȇǶ ǉƻƤ üȁǖ (å

 .ƽǻƫǇǾ ǱǏƫǶ ƱǻǿǺ ǽƤ ơǾ ğǁƥǆơǮ çîĀơƳǶ îì ơǾ ǵŨǁŠ ǱȆȁǖ ĠơǾ ǉƻƤ (é
 .Ʃǆä ǱǏƫǶ þäƽǷƻƪ ǉƻƤ ǹȆǁƪȎơƤ ǽƤ ǱŲ ƧǶơƺ ǉƻƤ ǹȆǁƪ ŭȆîơƤ (ì

ĥ (ħ 	ħ (Ħ 	Ĥ (ĥ 	Ħ (Ĥ
ĤĦ13ÝƩǆä ƣǆơǻǶ ǁȆï çîơƥǞ ǱȇǷǯƪ ĠäǁƤ ÛǽǻȆǃŲ ýäƽǮ

¬.ìïơǆ ŵǶ ǃȆơǷƫǶ ïäîì Ā ŭȆîơƤ ĠơǾ ğǁƤ ƽƲäĀ þơǾơȇŲ ïä äî ǹǿŠ ĠơǾ ğǁƤ ơƤ îäƽǳŲ þơǾơȇŲ ǵƫƶ îȁǖ ǽƤ ............... ǽǺäƽǺơǿǺ þơǾơȇŲ îì ÛüȁǷǟǶ îȁǖ ǽƤ¼
þß ǽƤ ǱǏƫǶ ŭȆîơƤ çơƤơǟǋǺä ÿäǁǷǾ ǽƤ ĠǃǮǁǶ îȁǗǪ ƧǋȆî ìơƳȆä (Ĥ
ǽǺäì ƧƫǆȁŠ þƽǊ‌ǽƫǦơǯǊ ŵŠ îì þơȆĀî îì Ġä‌ǽƫƺơȆ ǅǧǻƪ öĀǁǊ (ĥ
ŵǺơȆĀî ƧǋȆî ŵǺï‌ǽǺäȁƲ þơǶï îì Ġä‌ÿǁȇƺí ýǁšǆĀƽǺß ƩǦơƤ ìȁƲĀ (Ħ

Ğơƺ ïä éîơƺ îì űǺîǃƥǆ ƧǪơǆ ŵǻȇȆơŠ ǉƻƤ ïä ǽǋȆî ïä ŵƪơƤơǟǋǺä ĠǁȇŲ‌ǱǯǊ (ħ
Ĥħ14 ƦîơƤîì ǁȆï ƧǏƻǋǶ Āì ýäƽǮ .Ʃǆä ƱǻŠ ơȆ îơǿŨ ïä ŵƤǁǓǶ ÛơǾ þß ĠơǾ ǱŲ îì ìȁƲȁǶ ĠơǾ ğǁƥǳŲ ìäƽǟƪ ÛǱųǺäǁȇǢ ƧǺäƽǺơǿǺ þơǾơȇŲ ïä ŵǾĀǁŲ îì

ÝƩǆä Ʃǆîì ǽǺäƽǺơǿǺ þơǾơȇŲ ǹȆä
 .ƽǻƫǇǾ ƣǟǋǻǶ ÛğǁƤ îì ĠƽǺĀß çơƳƫǆì ø .ìȁǊ‌ŵǶ ìơƳȆä ÿȁȇǶ Ġä‌ÿǁȇƺí ƩǦơƤ ÛþäƽǷƻƪ ƦîäȁȆì ǃȆơǷƪ ïä ÿîäȁǷǾ (Ĥ

.Ʃǆä ǱǏƫǶ ŵǺơȆĀî ƧǪơǆ ĠȎơƤ ǽƤ ǽšǲ ÛǽǺäì ǉȆĀî ơƤ ø .Ʃǆä ÿƽǊ ǵȇǇǫƪ ăȏǶơǮ ơǾ‌ǽŨǁƤ ƦîäȁȆì Ǖǆȁƪ þäƽǷƻƪ ǁǾ ĠơǓǦ (ĥ
.ìȁǊ‌ŵǶ ýơƳǺä þäîȁǺơƲ Ǖǆȁƪ ơǾ‌þß Ʀƽȇǆî ĠơǾ‌ÿìǁŲ ǉǻǮäǁŠ ø .Ʃǆä ÿƽǊ ǽǖơƶä ơǾ‌ǽšǲ Ǖǆȁƪ ŵǺơȆĀî ƧǪơǆ ÛǡǲơƤ ƧǺäì îì (Ħ

.ìȁǊ‌ŵǶ ŵƫǦơƤ ĠơǾ‌ǽǺơǶơǆ Ǳȇǯǋƪ ƭǞơƤ ÛþơȆĀî ĠơǾ‌ǵƫǇȆǁǶ ǵȇǇǫƪ ø .ƽǺïơǇƤ ÿȁȇǶ ǅšǆ Ā ǱŲ äƽƫƤä ƽǻǺäȁƪ‌ŵǶ ƣǆơǻǶ ǕȆäǁǊ îì (ħ

ŵǆơǻǊ ƩǇȆï | ŵƤǁƳƪ ǵǾìïơȆ Ĥħ ƧǳƶǁǶ. ǽƷǧǎ



-Ĩ15ÝƽǻǮ‌ŵǶ ǱȇǷǯƪ ƵȇƷǎ îȁǖ ǽƤ äî ǁȆï çîơƥǞ ÛǽǻȆǃŲ ýäƽǮ
¬.ƽǊơƤ‌ŵǶ ơǾ‌þß ƧǷǾ çơǏƻǋǶ ïä ............... ǽǮ ƩǧŲ þäȁƪ‌ŵǶ ÛƽǺîäì ............... ǽǮ þäîȁǺơƲ ïä ŵǾĀǁŲ ƦîơƤîì ÛüȁǷǟǶ îȁǖ ǽƤ¼

ơǾ‌ÿǁǿǶ þȁƫǆ Ǖǆȁƪ ŵƥǏǞ åơǻǖ ïä Ʃǚơǧƶ ø ĠîäƿŲ‌ǵƻƪ ŵȆơǺäȁƪ Ûŵǳƺäì êơǫǲ ýơƳǺä ïä ǅŠ (Ĥ
 ÿìơǶ ƽǲäĀ Ā ǹȇǻƲ ǹȇƤ Ġä‌ǽȆƿǣƪ ôơƥƪîä ŵǞȁǺ ìơƳȆä ø äî ƽǲäĀ ǁǯȇŠ ïä ÿƽǺï Ʀìäï ŵǞȁǺ ƽǲȁƪ ŵȆơǺäȁƪ (ĥ
ơǾ‌þß þƽǊ‌Ǳȇǯǋƪ ïä ƽǟƤ ǽǳǎơǦȏƤ ơǾ‌ǵƻƪ ĠĀî þƽȇƤäȁƺ ø ìȁƺ ŭǷƻƪ îì ĠìơȆï ŵȆäƿǢ ۀƫƺĀƽǺä (Ħ

 ĠǁȇǊ ìƽǢ Ǖǆȁƪ ŵƫǇȆï ĠơǾ‌üȁǯǲȁǶ ƵǊǁƪ ø ǹȇǻƲ Ā îìơǶ þȁƺ ýơǢìä ïä ƩǟǺơǷǶ ĠäǁƤ ÿìǁŠ ŵǞȁǺ (ħ
-ĩ16ÝƩǆä ƵȇƷǎ ǁȆï ƧǏƻǋǶ ýäƽǮ Ûŵǆîì åơƫǮ îì ÿƽǊ‌êǁǗǶ ĠĀƽǮ ÿơȇŲ ǽƤ ǽƲȁƪ ơƤ

 .Ʃǆä ÿƽǶßîì ýîȁƫǶ ŵǋƻƤ çîȁǎ ǽƤ ǱŲ ýȁǆ ۀǫǳƶ ÞǃƲ ǹȆǁƪ‌ǹȇȆơŠ ÛĀƽǮ ÿơȇŲ ǁǾ îì (Ĥ
.ìȁǊ‌ŵǶ ƽȇǲȁƪ ŵǇǻƲ ĠơǾ‌ǽƫƺơȆ ÛǱŲ ŵǳƺäì ۀǫǳƶ ÞǃƲ ǹȆǁƪ‌ǱȆȁǖ îì ÛĀƽǮ ÿơȇŲ ǁǾ îì (ĥ

 .ƽǺîäì üơǏƪä ǁųȆƽǯȆ ǽƤ ǱǶơǮ çîȁǎ ǽƤ ǱŲ ýĀì ۀǫǳƶ ĠäǃƲä ÛĀƽǮ þơǾơȇŲ ŵǓǟƤ ĠơǾ‌ǱŲ îì ǕǫǦ (Ħ
 .ìîäì îäǁǪ ƱǻǿǺ ǽƤ ğǁƥǆơǮ üơǏƪä ǱƷǶ ïä ǁƪȎơƤ ŵƫǷǇǪ ƽǻŨ ۀǲȏǮ ÛĀƽǮ þơǾơȇŲ ŵǓǟƤ ĠơǾ‌ǱŲ îì ǕǫǦ (ħ

-Ī17ÝƩǆä ƣǆơǻǶ ǁȆï çîơƥǞ ǱȇǷǯƪ ĠäǁƤ ÛǽǻȆǃŲ ýäƽǮ
«. ............... ǵƫƶ îȁǖ ǽƤ ÛǱųǺäǁȇǢ Ā îäƽǳŲ þơǾơȇŲ ĞơǇƤ îì ìȁƲȁǶ ƽȇƞȁǳšȆì ĠơǾ‌ǽƫƺơȆ ............... ÛüȁǷǟǶ îȁǖ ǽƤ¼

ƽǺîäì äî ǵǾ ǽƤ ǱǏƫǶ ۀƫƺơȆ îơǿŨ ƽȇǲȁƪ ŵȆơǺäȁƪ ø ۀǷǾ (Ĥ
ƽǺîäì îäǁǪ ǱǯǊ‌Ġä‌ǽǇȇǮ îơƫƺơǆ Āì þĀîì ÿìǁǋǦ çîȁǎ ǽƤ ø ïä ŵǓǟƤ ǕǫǦ (ĥ

ƽǺîäì äî ĠƽȇƪơǶĀǁǮ‌îơǿŨ ĠơǾîơƫƺơǆ Ǳȇǯǋƪ ŵȆơǺäȁƪ ŵǗȆäǁǊ ŵǖ ø ïä ŵǓǟƤ ǕǫǦ (Ħ
ƽǺä‌ÿƽǊ ǽǖơƶä ĠǃƫǻǆȁƫǦ ĠơǾ‌ÿǃȇųǺî öäȁǺä ƧǷǾ Ġäîäì üơǟǦ Ā ÿƽǺï ĠơǾ‌ǽƫƺơȆ Ǖǆȁƪ ø ۀǷǾ (ħ

-ī18ÝƽǻǮ‌ŵǶ þơȇƤ ȁǲơƥǲß ÿơȇŲ ĠơǾ‌ǱŲ îì ñîȁƺ ƩǦơƤ ƦƽǻǻǮ‌ǽǖơƶä ĠơǾ‌ǽƫƺơȆ ǹȆǁƪ‌ŭȆìǃǺ ƦîơƤîì ŵƫǆîì ŵŲūȆĀ ìîȁǶ ýäƽǮ
 .ƽǻƫǇǾ ǱǏƫǶ þäƽǷƻƪ ƦîäȁȆì ǽƤ ìȁƺ ïä ŵǋƻƤ Ǖǆȁƪ (Ĥ

 .ƽǻǻǮ ŵǶ ǽǖơƶä ǱǶơǮ îȁǖ ǽƤ äî ŵǺơȆĀî ۀǇȇǮ ÛÿƽǻȆß îì (ĥ
.ƽǻǻǮ ǁȇƯǯƪ äî ìȁƺ ŵƫƮäîĀ çơǞȏǖä ƽǻǺäȁƪ ŵǶ ŵǗȆäǁǊ ŵǖ îì (Ħ

 .ìîäì äî ơǾ‌ǽȆơƪîơǿŨ Ǳȇǯǋƪ ŵȆơǺäȁƪ ÛơǾ‌þß îĀơƳǶ ƧƫƺơȆ ǁǾ (ħ
-Ĭ19ïȁƫȇǶ  ǵȇǇǫƪ  ýơƳǺä  ŵȆơǺäȁƪ  ÿìǁŲ  ƧǇȇǮ  þĀîì  ÛǽǮ  ĠƽȇƞȁǳŠơǾ  ĠơǾ‌ǽƫƺơȆ  ...............  ÛŵǇǻƲ  ǱƯǶƽȇǲȁƪ  þäȁƪ  ơƤ  ǽǺäƽǺơǿǺ  ÿơȇŲ  ŵǞȁǺ  îì 

. ............... ÛƽǺîäì
ƽǺȁǊ‌ŵǶ äƽƲ ǅšǆ Ā Ʃǆä ǱǏƫǶ ǵǾ ǽƤ Ǳȇǯǋƪ ĠäƽƫƤä îì ơǾ‌þß ƦîäȁȆì ŵǺơȇǶ ۀǣȇƪ ø ۀǷǾ (Ĥ

ƽǺïơǆ‌ŵǶ ǁǺ ŵǇǻƲ ۀƫƺơȆ Āì ÛŵŲìơǶ ïä ŵǋƻƤ îì ǽǲȁǲ ŵǞȁǺ þĀîì ø ïä ŵǓǟƤ ǕǫǦ (ĥ
ƽǺä‌ÿƽǊ ìơƳȆä ǱŲ ۀǫǳƶ ǹȆǁƪƽǻǳƤ Ġä‌ǽǇȇǮ ĠơǾîơƫƺơǆ þĀîì ø ïä ŵǓǟƤ ǕǫǦ (Ħ

ƽǺȁǊ‌ŵǶ ÿƽǻǮäǁŠ ǕȇƷǶ îì ÛŵǳǶäȁǞ Ǖǆȁƪ ÛÿìǁŲ ۀǇȇǮ ǹƫǦơǯǊ ơƤ ø ۀǷǾ (ħ
-ģ20 ÛƽǺîäì îäǁǪ ÿìǁŲ Ƨǲȁǲ ĠìĀîĀ ƿǧǻǶ çîĀơƳǶ îì ǽǮ ŵȆơǾ‌ǽƫƺơȆ ƧǷǾ ĞǁƫǋǶ ƧǏƻǋǶ Ûȁǲơƥǲß ÿơȇŲ îì ÿƽǊ‌Ǳȇǯǋƪ‌ÿïơƪ ŵǺơȆĀî ƧǇȇǮ ŭȆ îì

ÝƩǆä ýäƽǮ
 .ƽǺä‌ÿƽǊ ìơƳȆä ĠĀơǇǶ ǵǆȏŠȁƫȇǆ ǵȇǇǫƪ ŵŠîì (Ĥ

.ƽǺîäì îäǁǪ ǽǷȇǷǒ ǵƻƪ ƦƽǺïơǆ ۀƫƺơȆ ۀƫǇǾ Āì ŵǯȆìǃǺ îì (ĥ
 .ƽǺîäì ðơǷƪ ŵǺơȆĀî ۀǇȇǮ ƦƽǻǻǮ‌ǽǖơƶä ǵȇǋǺäîơŠ ĠơǾ‌ǽƫƺơȆ ơƤ (Ħ

 .ƽǺîäì Ġǁƪ‌ğîǃƤ ƦïäƽǺä ÛŵǺơȆĀî ۀǇȇǮ ĠơǾ‌ǽƫƺơȆ ǹȆǁƪȎơƤ ǽƤ ƩƥǇǺ (ħ
-Ĥ21ÝƩǆä ƩǆîìơǺ çîơƥǞ ýäƽǮ ÛŵųǺî ĠơǾ‌ğǁƥǳŲ ƽƲäĀ þơǾơȇŲ îì êơǫǲ ǱƶäǁǶ Ā ÿìǁŲ ƧǺäì ñǁȆƿŠ ơƤ ǽǗƤäî îì

 .ƽǻǮ‌ŵǶ ìơƳȆä ŵǋȆĀî ۀƫƺơȆ ۀƫǇǾ ƩǋŠ îì ýǁšǆä Āì ÛïȁƫȇǶ ǵȇǇǫƪ ơƤ Ā ìȁǊ‌ŵǶ ÿơȇŲ ŵŲìơǶ ìîäĀ ŵǋȆĀî ۀƫƺơȆ ƽǊî öĀǁǊ ïä ǅŠ ŵǋȆäï ۀƫƺơȆ (Ĥ
 .ìȁǊ‌ŵǶ ìîäĀ ŭǷƻƪ ƿǧǻǶ ǽƤ ƩȆơǿǺ îì Ā ÿìäì ǽǶäìä ìȁƺ ƽǊî ǽƤ ŭǷƻƪ هءîäȁȆì Āì ǹȇƤ ĠơǓǦ îì ÛǽǶơƺ ïä îȁƥǞ ơƤ ÿìǁŲ ۀǲȁǲ (ĥ

 .ƽǾì‌ŵǶ îäǁǪ ǁųȆƽǯȆ îơǻǮ îì üȁǖ ïä äî ơƫǷǾ ĠơǾ‌ǹƪ‌ýơǦ ÛŭǷƻƪ þĀîì ƽȇƞȁǳšȆì ۀƫƺơȆ Ûÿƽȇǆî ƦìǁŲ ۀǺäì ñǁȆƿŠ ŵŠ îì (Ħ
 .ìȁǊ‌ŵǶ éîơƺ ÿƽȇǆî ƦìǁŲ ƿǧǻǶ þĀîì ïä Ā ƽǻǮ‌ŵǶ äƽȇŠ ĠìơǟƤä ƽǊî ǽƫƺơȆ ŵǞȁǺ ÛǽǲȏǮ ĠĀî ÿƽȇǆî ƦìǁŲ ĠǁȇŲîäǁǪ ơƤ (ħ

ŵǆơǻǊ ƩǇȆï | ŵƤǁƳƪ ǵǾìïơȆ Ĥħ ƧǳƶǁǶ/ ǽƷǧǎ



-ĥ22ÝƩǆä ƣǆơǻǶ ǁȆï çîơƥǞ ǱȇǷǯƪ ĠäǁƤ ÛìîȁǶ ýäƽǮ

 ǵƻƪ ƧƫƺơȆ ơƤ ǥǞơǓǶ êơǫǲ ŵŠ îì ÿƽǊìơƳȆä ŵǳǎä ǵƻƪ ƧƫƺơȆ ............... ǽƲĀ ŵǞȁǺ ǽƤ ............... (ƽȇƞȁǳšȆì ĠơǾ‌ǽƫƺơȆ ơƤ) ȁǳǾ Ʃƺîì îì¼

¬.ìȁǊ‌ŵǶ åȁǇƷǶ ǽǷȇǷǒ

  ǃȆơǷƪ ø þƽǊ‌Ǳȇǯǋƪ ĠäƽƫƤä îì ŵǺơȆĀî ƧǇȇǮ ĠơǾ‌ǽƫƺơȆ ơƤ ǹƫǊäì‌ðơǷƪ (ǥǲä

 ǃȆơǷƪ ø ŵǺơȆĀî ƧǇȇǮ ǉƻƤ ǹȆǁƪ‌ǹȇȆơŠ îì ĠïȁƫȇǶ çơǷȇǇǫƪ öĀǁǊ (å

 ǽƤơǋƪ ø ơǾ‌þß ïä Ǳǎơƶ ǉƻƤ îì ŵƫǇȆï ĠơǾ‌üȁǯǲȁǶ ƽȇǲȁƪ (é

 ǽƤơǋƪ ø ŵǇǻƲ ĠơǾ‌ǽƫƺơȆ ýơǢìä ŵŠ îì þƽǊìơƳȆä (ì

ì Ā é Ûå (ħ 	 ì Ā ǥǲä (Ħ 	 é Ā å (ĥ 	ì Ā é Ûå Ûǥǲä (Ĥ
-Ħ23ÝƩǆä ƣǆơǻǶ ǁȆï çîơƥǞ ǱȇǷǯƪ ĠäǁƤ ÛǽǻȆǃŲ ýäƽǮ

«. ............... ÿîäȁǷǾ Ā ìȁǊ‌ŵǶ ìơƳȆä ............... ǱǯǊ ǃȆơǷƪ ïä ............... ƦȁȇǶ ƩǧŲ þäȁƪ‌ŵǶ ÛǁȆï ĠơǾ‌ǱǯǊ ǽƤ ǽƲȁƪ ơƤ¼

(۲) (۱)

�Ʃǆä ơǾ‌þß þĀîì ĠơǾ‌ŭǷƻƪ ïä ǽƫǦơȆ ǃȆơǷƪ ۀǺäì ǹȆƽǻŨ Ġäîäì ø (Ĥ) ø üơǫƪǁŠ (Ĥ
ƽǻǮ‌ŵǶ ÿǁȇƺí þäƽǷƻƪ ƦîäȁȆì îì Ûäî ÿìîĀǁŠ ƦǁȇǊ çơƥȇǮǁƪ ŵƺǁƤ ø (ĥ) ø ȁǳǾ (ĥ

ìȁǊ‌ŵǶ ìơƳȆä ŵŲìơǶ îì äï‌ǵƻƪ Ā ýǁšǆä ۀƫƺơȆ ŭȆ êơǫǲ ŵŠîì ø (Ĥ) ø Ġä‌ǽǷǲì ǱǧǳǦ (Ħ
ìȁǊ‌ŵǶ þäƽǷƻƪ ŵǺơȇǶ ƩǷǇǪ îì ǽǺäì ĠǁȇŲ‌ǱǯǊ ǽƤ ǁƳǻǶ ŭǷƻƪ ŭȆ ǃȆơǷƪ ø (ĥ) ø ƣȇǆ (ħ

-ħ24. ............... ìȁǊ‌ŵǶ ýơƳǺä îȁǺơƲ þƽƤ ïä éîơƺ îì ÛơǾ‌þß هءìơǶ Ā ǁǺ ĠơǾ‌ƩǶơŲ êơǫǲ ǽǮ ŵǣǲơƤ þäîȁǺơƲ ............... Ûŵǆîì åơƫǮ ǩƥǖ

ƽǻǊơƤ‌ŵǶ ìȁƺ þƽƤ îì ǱƯǶƽȇǲȁƪ ýơƳǺä îì ǁƮƙǶ (ĠơǾ)ýäƽǺä Ġäîäì ø ۀǷǾ (Ĥ
ƽǻǾì‌ŵǶ ƹǆơŠ ŵǗȇƷǶ ĠơǾ‌ĞǁƷǶ ǽƤ þß ïä ŵǋƻƤ ơȆ ǽƫƺơȆ ŭȆ Ǖǆȁƪ ø ïä ŵǓǟƤ ǕǫǦ (ĥ

ƽǻǻǮ‌ŵǶ ìîäĀ åß þĀîì ǽƤ þơǶï‌ǵǾ çîȁǎ ǽƤ äî ơǾ‌ƩǶơŲ ÛơǾ‌þȁǶĀǁǦ Ġïơǆìäïß ŭǷǮ ǽƤ ø ۀǷǾ (Ħ
ƽǻǊơƤ‌ŵǶ ǱƯǶƽȇǲȁƪ ŵȆơǺäȁƪ ƽƲäĀ ƽȇƞȁǳšȆì îȁƥǺï ơƤ ŵǿƤơǋǶ ŵǳƯǶƽȇǲȁƪ ðơǆä Ġäîäì  ø ïä ŵǓǟƤ ǕǫǦ (ħ

-Ĩ25ÝƩǆä ÿƽǊ þơȇƤ ŵƫǆîì ǽƤ ŵǳƺäì êơǫǲ ŵȆơǺäȁƪ ƽƲäĀ þäîȁǺơƲ ƦîơƤîì ǁȆï ìîȁǶ ƽǻŨ

 .ƽǻǾì‌ŵǶ êơǫǲ ìȁƺ þƽƤ îì äî ƩǶơŲ öȁǺ Āì ÛǁųȆì ƽǲäĀ ïä ƩǶơŲ ƩǦơȆîì þĀƽƤ ÛơǾ‌þß ïä ŵǓǟƤ ǕǫǦ (ǥǲä

 .ƽǻǻǮ‌ŵǶ ìơƳȆä þß ơƤ ŵǺȁƺ ôơƥƪîä ÛǹȇǻƲ ĠǁȇŲ‌ǱǯǊ Ā ǵƻƪ ƧƫƺơȆ Ǳȇǯǋƪ ïä ƽǟƤ ơǾ‌þß ïä ŵǓǟƤ ǕǫǦ (å

 .ƽǺîäì ǵƻƪ ǵȇǇǫƪ ïä Ǳǎơƶ ĠơǾ‌ǽƫƺơȆ ȁǷǺ Ā ƽǊî ĠäǁƤ ŵȆäƿǢ ƧƫƺĀƽǺä ĠîäƽǫǶ Ûìȁƺ ŭǷƻƪ þĀîì ơǾ‌þß ïä ŵǓǟƤ ǕǫǦ (é

 .ƽǻǻǮ‌ŵǶ ìơƳȆä ÛƽǲäĀ ǁǯȇŠ þĀîì ǵƻƪ ƧƫƺơȆ ùäǁǖä îì ǵǯƷǶ Ā ǵȇƻǒ ƧƫǆȁŠ ŵǞȁǺ ơǾ‌þß ïä ŵǓǟƤ ǕǫǦ (ì

ħ (ħ 	Ħ (Ħ 	ĥ (ĥ 	Ĥ (Ĥ

ŵǆơǻǊ ƩǇȆï | ŵƤǁƳƪ ǵǾìïơȆ Ĥħ ƧǳƶǁǶ0 ǽƷǧǎ



ǵǾìïơȆ ŭȆǃȇǦ

ĥĩ2- ùƿƶ ïä ǅŠ äî ÿìơǶ þơǷǾ (å) ǱǯǊ .ƽǾì‌ŵǶ þơǋǺ 
d

B ŵƲîơƺ þäƽȇǶ þĀîì äî ŵǇȇǖơǻǣǶ ƦìơǶ ŭȆ (ǥǲä) ǱǯǊ

ÝƩǆä ýäƽǮ ŵǇȇǖơǻǣǶ ƦìơǶ ǹȆä öȁǺ .ƽǾì‌ŵǶ þơǋǺ 
d

B þäƽȇǶ

           �
(ǥǲä)                                          (å)                                                                                                          

ǅȇǖơǻǣǶäîơŠ (ħ 	ǅȇǖơǻǣǶơȆì (Ħ 	Ʃƻǆ ǅȇǖơǻǣǶĀǁǦ (ĥ 	ýǁǺ ǅȇǖơǻǣǶĀǁǦ (Ĥ
ĥĪ27 öȁǺ  ǽŨ ƣȇƪǁƪ  ǽƤ  ÛƽǺǁȇŲ  îäǁǪ  ĠȁǪ  ŵƲîơƺ ŵǇȇǖơǻǣǶ  þäƽȇǶ  îì  ŵǷȇǻȇǶȁǲß  ƧǳȇǶ  ŭȆ Ā  ĠìȎȁǦ  ƧǳȇǶ  ŭȆ ǁŲä

ÝƽǻǻǮ‌ŵǶ äƽȇŠ ŵǇȇǖơǻǣǶ Ʃȇǎơƺ
ǥȇǟǒ ƩǪȁǶ ÛĠȁǪ ŵǷƞäì (ĥ 	ǥȇǟǒ ŵǷƞäì ÛĠȁǪ ŵǷƞäì (Ĥ
ǥȇǟǒ ŵǷƞäì ÛĠȁǪ ƩǪȁǶ (ħ 	ǥȇǟǒ ƩǪȁǶ ÛĠȁǪ ƩǪȁǶ (Ħ

ĥī28 îơǊ ǁŲä .Ʃǆä îȁƥǞ üơƶ îì ŵǳǯǊ‌ǱȇǗƫǇǶ åơǪ þĀîì ïä B G== 500 ƩƺäȁǻǯȆ ŵǇȇǖơǻǣǶ þäƽȇǶ ÛǁȆï ǱǯǊ îì

ÝƩǆä ǝƤǁǶ ǁƫǶ‌ŵƫǺơǆ ƽǻŨ åơǪ ƩƶơǇǶ ÛƽǊơƤ qq == 37
a Ā 2 4/ mWb ơƤ ǁƤäǁƤ åơǪ ïä ĠîȁƥǞ ŵǇȇǖơǻǣǶ

(cos / )37 0 8
a == �

ĩģ (Ĥ
ħģ (ĥ

ĩģģ (Ħ
ħģģ (ħ

�
ĥĬ29 .ìîäì îäǁǪ B G== 300 ƩƺäȁǻǯȆ ŵǇȇǖơǻǣǶ þäƽȇǶ îì 20 cm ǝǳǒ ǽƤ ŵǳǯǊ‌ǝƤǁǶ ĠơǺơǆî Ƨǫǳƶ ÛǁȆï ĠơǾ‌ǱǯǊ ǩƤơǗǶ

 ïä ĠîȁƥǞ ŵǇȇǖơǻǣǶ îơǊ ǁȇȇǣƪ űǻǾß ŵŲîǃƤ Ûƽǆî‌ŵǶ (å) Ʃǲơƶ ǽƤ (ǥǲä) Ʃǲơƶ ïä ǽǫǳƶ ƩȇǟǒĀ ǽǮ DDt þơǶï‌çƽǶ îì ǁŲä

ÝƩǆä ǽȇǺơƮ‌ŵǳȇǶ ƽǻŨ DDt ÛƽǊơƤ 0 2/ /Wb s ơƤ ǁƤäǁƤ ǽǫǳƶ

           �
(å)                                                    (ǥǲä)                                                                                          

ĩģ (ħ 	Ħģ (Ħ 	ĩ (ĥ 	Ħ (Ĥ

¡w{Åw´ù ÷w¬ýv ô´ù
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Ħģ30ÝƩǆä Ʃǆîì ǁȆï ìîäȁǶ ïä ìäƽǟƪ ǽŨ ƱǻǆìơƤ ǹȆä ƦîơƤîì .ƽǾì‌ŵǶ þơǋǺ äî ƱǻǆìơƤ ŭȆ îơƫƺơǆ ǁȆï ǱǯǊ
�.ƽǻǮ‌ŵǶ îơǮ ÿìäîơǦ Ġơǫǲä þȁǺơǪ ðơǆäǁƤ ƱǻǆìơƤ ǹȆä (ǥǲä

.ƽƤơȆ‌ŵǶ ǉȆäǃǦä ÛƽǾì‌ŵǶ þơǋǺ Ʊǻǆ‌ƩǲĀ ǽǮ ĠìƽǞ ÛìơƤ Ġƽǻƪ ǉȆäǃǦä ơƤ (å
.ƽƤơȆ‌ŵǶ ǉȆäǃǦä ƱǻǆìơƤ ĠǁȇŲ‌ÿïäƽǺä ƩǪì ÛŧȇŠ‌ǵȇǆ îĀì ìäƽǟƪ ǉȆäǃǦä ơƤ (Ě

ǁǧǎ (Ĥ
1 (ĥ
ĥ (Ħ
Ħ (ħ

�
ĦĤ31 ŵŲîǃƤ çƽǶ ǹȆä îì ǁŲä .ƽƤơȆ‌ŵǶ ǉȆäǃǦä 0 45/ Wb ÛǽǫȇǪì ŭȆ çƽǶ îì ŵƷǗǇǶ ƧũȇŠ ïä ÿƽǺîƿŲ ŵǇȇǖơǻǣǶ îơǊ

ÝƩǆä ýäƽǮ ǽũȇŠ ǹȆä ĠơǾîĀì ìäƽǟƪ ÛƽǊơƤ 3 V ơƤ ǁƤäǁƤ ǽƳȇŠ îì ǕǆȁƫǶ ŵȆơǫǲä ƧǮǁƷǶ ĠĀǁȇǺ
ħģģ (ħ 	ĥģģ (Ħ 	ħģ (ĥ 	ĥģ (Ĥ

Ħ 32 FF == ++2 1
2t çîȁǎ ǽƤ SI îì þơǶï ƣǇƶǁƤ ÛƩǆä ǽǫǳƶ Ĩ0 ǱǶơǊ ǽǮ ǽũȇŠ ŭȆ ïä ĠîȁƥǞ ŵǇȇǖơǻǣǶ îơǊ ƧǲìơǟǶ

ÝƩǆä ƩǲĀ ƽǻŨ t s2 3== ơƪ t s1 1== ŵǺơǶï ƦïơƤ îì ǽũȇŠ îì ǕǆȁƫǶ ŵȆơǫǲä ƧǮǁƷǶ ĠĀǁȇǺ ŵŲîǃƤ .Ʃǆä
Ĩģģ (ħ 	ħģģ (Ħ 	Ħģģ (ĥ 	ĥģģ (Ĥ

Ħ 33 .ƽǾì‌ŵǶ þơǋǺ B T== 0 25/ ƩƺäȁǻǯȆ ŵǇȇǖơǻǣǶ þäƽȇǶ îì äî ǃȇŨơǺ ŵǯȆǁƫǯǲä ƩǶĀơǫǶ ơƤ ŵǳǯǊU ĠơǺơǆî ǁȆï ǱǯǊ
 űǻǾß ÛƽǊơƤ 2 mA ơƤ ǁƤäǁƤ ǽǳȇǶ îì ŵȆơǫǲä þơȆǁƲ ǁŲä .Ʃǆä ƩǮǁƶ üơƶ îì ƩƤơƮ Ġƽǻƪ ơƤ 5 WW ŵǯȆǁƫǯǲä ƩǶĀơǫǶ ơƤ ǽǳȇǶ

ÝƩǆä ǽȇǺơƮ ǁƤ ǝƤǁǶ ǁƫǶ‌ŵƫǺơǆ ƽǻŨ ǱǯǊU ĠơǺơǆî ƵǗǆ ǉȆäǃǦä

ħģģ (Ĥ

ħģ (ĥ

�ĥģģ (Ħ

ĥģ (ħ

Ħħ34 ǽƤ  ŵƫƺäȁǻǯȆ ŵǇȇǖơǻǣǶ þäƽȇǶ ǁƤ  ìȁǷǞ ÛƩǆä 50
2cm þß Ƨǫǳƶ ǁǾ ƩƶơǇǶ ǽǮ ǵȇǆ îĀì 200 ǱǶơǊ Ġä‌ǽũȇŠ

 ƧǮǁƷǶ ĠĀǁȇǺ ŵŲîǃƤ ơƪ ǵȇǾì ǉǾơǮ ƽǎîì ƽǻŨ äî ŵǇȇǖơǻǣǶ þäƽȇǶ ƦïäƽǺä Û20 ms çƽǶ îì .ìîäì îäǁǪ 0 4/ T ŵŲîǃƤ
ÝìȁǊ 16 V ơƤ ǁƤäǁƤ ǽǫǳƶ îì ŵȆơǫǲä

īģ (ħ 	ĩģ (Ħ 	ħģ (ĥ 	ĥģ (Ĥ

¡w{Åw´ù ÷w¬ýv ô´ù
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Ħ 35 ŵȆơǫǲä ƧǮǁƷǶ ĠĀǁȇǺ îäìȁǷǺ .Ʃǆä ǁȆï ǱǯǊ ǽƤ ÛþơǶï ƣǇƶǁƤ ǽƫǇƤ îäƽǶ ŭȆ îì ŵǇȇǖơǻǣǶ îơǊ çäǁȇȇǣƪ îäìȁǷǺ

ÝƩǆä ǱǯǊ ýäƽǮ ǽƤ ÛþơǶï ƣǇƶǁƤ îäƽǶ îì

�

 (ĥ 	  (Ĥ

 (ħ 	  (Ħ

Ħĩ3- ĠơƤǁǻǾß  ŭȆ  ĠơǾ‌ƣǗǪ  ǹȇƤ  ǁȆï  ǱǯǊ  ǩƤơǗǶ  ÛƩǆä  50
2cm þß  Ƨǫǳƶ  ǁǾ  ƩƶơǇǶ  ǽǮ  îĀì  200  ǱǶơǊ  Ġä‌ǽũȇŠ

 ǁŲä .ƽǺìȁǷǞ ǽũȇŠ ƵǗǆ ǁƤ þäƽȇǶ ĠơǾ‌Ǖƺ .ƽǻǮ‌ŵǶ ƽȇǲȁƪ ƩƺäȁǻǯȆ ŵǇȇǖơǻǣǶ þäƽȇǶ ǽǮ Ʃǆä ǽƫǦǁŲ îäǁǪ ŵǯȆǁƫǯǲä

 ŵŲîǃƤ ÛƽǆǁƤ ǽȇǲĀä þäƽȇǶ ƩǿƲ ùȏƺ îì Ā B T2 0 22== / ǽƤ B T1 0 18== / ïä 4 ms ŵǺơǶï ƦïơƤ îì ŵǇȇǖơǻǣǶ þäƽȇǶ

ÝƩǆä ƩǲĀ ƽǻŨ ǽũȇŠ îì ŵȆơǫǲä ƧǮǁƷǶ ĠĀǁȇǺ
1ģģ (Ĥ
1ģ (ĥ

ĥģģ (Ħ
ĥģ (ħ

�

¡w{Åw´ù ÷w¬ýv ô´ù
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ĦĪ37Û DDt ŵǺơǶï ƦïơƤ îì .ìîäì îäǁǪ ŵȆȁǆ‌þĀîì ƩƺäȁǻǯȆ ŵǇȇǖơǻǣǶ þäƽȇǶ ǁƤ ìȁǷǞ ŵǧǗǟǻǶ ĠơǺơǆî Ƨǫǳƶ ÛǁȆï ǱǯǊ ǩƤơǗǶ 

 ƽǻǮ ǁȇȇǣƪ ǽǺȁųŨ Ā ƽǎîì ƽǻŨ ŵǇȇǖơǻǣǶ þäƽȇǶ ŵŲîǃƤ ÛçƽǶ ǹȇǷǾ îì .ǵȇǾì‌ŵǶ ǉȆäǃǦä ƽǎîì 2Ĩ äî ǽǫǳƶ ƩƶơǇǶ

ÝìȁǊ ǁǧǎ ǁƤäǁƤ ǽǫǳƶ îì ǕǆȁƫǶ ŵȆơǫǲä ƧǮǁƷǶ ĠĀǁȇǺ ơƪ
.ƽƤơȆ ǉȆäǃǦä ÛĥĨ (Ĥ
.ƽƤơȆ ǉǾơǮ ÛĥĨ (ĥ
.ƽƤơȆ ǉȆäǃǦä Ûĥģ (Ħ
.ƽƤơȆ ǉǾơǮ Ûĥģ (ħ

�
Ħī38 ǽǫǳƶ Āì ǹȆä ǁŲä .ƽǺîäì îäǁǪ ÛƩƤơƮ þơȆǁƲ ǱǶơƶ ƽǻǳƤ ǵȇǆ ŭȆ ŵǯȆìǃǺ îì B Ā A ĠơǺơǆî Ƨǫǳƶ Āì ÛǁȆï ǱǯǊ îì

ÝƩǆä ýäƽǮ ƣȇƪǁƪ ǽƤ B Ā A ĠơǾ‌ǽǫǳƶ îì ŵȆơǫǲä þơȆǁƲ ƩǿƲ ÜƽǻǻǮ ƩǮǁƶ ǽƤ öĀǁǊ ÿƽǊ ÿìäì þơǋǺ ĠơǾ‌ƩǿƲ îì
ìǁųƫǞơǆ ÛìǁųƫǞơǆ (Ĥ

ìǁųƫǞơǆìơŠ ÛìǁųƫǞơǆìơŠ (ĥ
ìǁųƫǞơǆìơŠ ÛìǁųƫǞơǆ (Ħ
ìǁųƫǞơǆ ÛìǁųƫǞơǆìơŠ (ħ

�
ĦĬ39 ǽǫǳƶ ǹȇƤ ŵǇȇǖơǻǣǶ ĠĀǁȇǺ öȁǺ Ā Ʃǆä ýäƽǮ ǽǫǳƶ îì ŵȆơǫǲä þơȆǁƲ ƩǿƲ ÛƽȇǳǮ þƽǊ‌ǽƫǇƤ ơƤ ǁȆï ǱǯǊ îäƽǶ îì

ÝƩǆä ǽǺȁųŨ ǽǲȁǳǷȇǆ Ā
ǽƤíơƲ Û(1) (Ĥ
ǽǟǦäì Û(1) (ĥ

�

(۱)

(۲)

K �ǽƤíơƲ Û(ĥ) (Ħ
ǽǟǦäì Û(ĥ) (ħ

-ģ40 þäƽȇǶ  ŭȆ ǁƤ  ìȁǷǞ ÛƽǺä‌ÿƽǊ ǽƫƺơǆ ŵǿƤơǋǶ ĠơǾ‌ǵȇǆ ïä  ǽǮ  R2 Ā  R1 ĠơǾ‌öơǟǊ ǽƤ  (2)  Ā  (1)  ƵǗǇǶ ƧũȇŠ  Āì

 ƧǮǁƷǶ ĠĀǁȇǺ ŵŲîǃƤ ÛƽǻǮ ǁȇȇǣƪ ǽƤ öĀǁǊ ŵƫƤơƮ űǻǾß ơƤ ŵǇȇǖơǻǣǶ þäƽȇǶ ǹȆä ǁŲä .ƽǺîäì îäǁǪ ƩƺäȁǻǯȆ ŵǇȇǖơǻǣǶ

ÝƩǆä (2) ƧũȇŠ ƦƽǺïơǆ ǵȇǆ üȁǖ ǁƤäǁƤ ƽǻŨ (1) ƧũȇŠ ƦƽǺïơǆ ǵȇǆ üȁǖ .ìȁƤ ƽǾäȁƺ þơǇǯȆ ǽũȇŠ Āì îì ŵȆơǫǲä

 ( )R
R

2

1

2  (ħ 	( )R
R

1

2

2  (Ħ 	RR
2

1

 (ĥ 	RR
1

2

 (Ĥ

¡w{Åw´ù ÷w¬ýv ô´ù
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-Ĥ41 îì ŵȆơǫǲä þơȆǁƲ ƦïäƽǺä .Ʃǆä ǁȆï ǱǯǊ ǩƤơǗǶ þơǶï ƣǇƶǁƤ Ġä‌ǽǫǳƶ ïä ÿƽǺîƿŲ ŵǇȇǖơǻǣǶ îơǊ çäǁȇȇǣƪ îäìȁǷǺ

ÝƩǆä ǵƫǋǾ ƧȇǺơƮ îì ŵȆơǫǲä þơȆǁƲ ƦïäƽǺä ǁƤäǁƤ ƽǻŨ ÛýĀì ƧȇǺơƮ îì ǽǫǳƶ
ĥ (Ĥ
1

2
 (ĥ

3
t(s)

5 11

(Wb)�

0

�ħ (Ħ
1

4
 (ħ

- 42ÝƩǆä ýäƽǮ SI îì ŵǳǎä ĠơǾơǯȆ ƣǇƶǁƤ ÛŵǇȇǖơǻǣǶ îơǊ ǁȇȇǣƪ űǻǾß ŵǞǁǦ ĠơǯȆ

kg m
A s

×
×

2

2  (ħ 	kg m
A s

×
×

2

3
 (Ħ 	kg m

A s
×
× 2  (ĥ 	kg m

A s
×
× 3  (Ĥ

- 430 01/ T ŵŲîǃƤ ǽƤ ŵƫƺäȁǻǯȆ ŵǇȇǖơǻǣǶ þäƽȇǶ ǁƤ ìȁǷǞ ÛƩǆä 20 cm þß Ƨǫǳƶ ǁǾ ǁǗǪ Ā ǽǫǳƶ 100 Ġäîäì ǽǮ Ġä‌ǽũȇŠ 

 ƩǲĀ ƽǻŨ ǽũȇŠ îì ǕǆȁƫǶ ŵȆơǫǲä ƧǮǁƷǶ ĠĀǁȇǺ ŵŲîǃƤ ÛìȁǊ éîơƺ þäƽȇǶ ïä ǽũȇŠ ïä ŵǷȇǺ Û0 1/ s çƽǶ îì ǁŲä .ìîäì îäǁǪ

( )pp == 3 ÝƩǆä
0 6/  (ħ 	0 3/  (Ħ 	1 5/  (ĥ 	0 15/  (Ĥ

-ħ44 ŵƫƺäȁǻǯȆ ŵǇȇǖơǻǣǶ þäƽȇǶ ǁƤ ìȁǷǞ Û0 2/ WW ŵǯȆǁƫǯǲä ƩǶĀơǫǶ Ā 4 cm ǝǳǒ ǽƤ ǱǯǊ‌ŵǟƤǁǶ ĠơǺơǆî Ƨǫǳƶ ŭȆ

 ŵǯȆǁƫǯǲä  îơƤ  ÛT  ơƪ  ǁǧǎ  ŵǺơǶï  ƦïơƤ  îì  ÛƽǊơƤ  ǁȆï  ǱǯǊ  ǽƤ  þơǶï  ƣǇƶǁƤ  ŵǇȇǖơǻǣǶ  þäƽȇǶ  îäìȁǷǺ  ǁŲä  .ìîäì  îäǁǪ

ÝƩǆä ǹǲȁǮ‌ŵǳȇǶ ƽǻŨ Ûǽǫǳƶ îì ǽƫǦơȆ‌ñîơǊ
1 6/  (Ĥ
3 2/  (ĥ

�16  (Ħ
Ħĥ (ħ

- 45ƩƺäȁǻǯȆ ŵǇȇǖơǻǣǶ þäƽȇǶ ǕȇƷǶ ǹȆä îì ǁŲä .ìîäì îäǁǪ y îȁƷǶ ĠïäȁǶ 200
2cm ƩƶơǇǶ ơƤ ŵƤơǪ ÛǁȆï ǱǯǊ îì

ÝƩǆä ǁƤĀ ƽǻŨ åơǪ ǹȆä ïä ÿƽǺîƿŲ ŵǇȇǖơǻǣǶ îơǊ ÛƽǊơƤ îäǁǪǁƤ Û(ȏǇƪ ƣǇƶǁƤ) 
d d d

B i j== ++3 4

0 03/  (Ĥ
0 04/  (ĥ

0 03 3/  (Ħ
0 04 3/  (ħ

�

¡w{Åw´ù ÷w¬ýv ô´ù
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ǵǾìïơȆ ŵǷȇǊ

ħĩ4- ÝƩǆä ýäƽǮ ŵǟȇƥǖ ĠơǾǁǷȇǳŠ îơǷǊ ǽƤ ơǾ‌üȁǯǲȁǶ‌ƩǊîì îơǷǊ ƩƥǇǺ ÛǁȆï ìîäȁǶ ǹƫǦǁŲ ǁǛǺ îì ơƤ
¬ǹƪä‌ŵǳŠ ø ǽƫǆơǋǺ ø þȁǳǧƪ ø þȁǳȆơǺ ø þȁƫȆï ǹǢĀî ø ǃǲȁǳǆ ø üȁǺơƪä¼

Ĥ (ħ 	ĥ (Ħ 	2 5/ (ĥ 	Ħ (Ĥ
ħĪ47ÝƩǆä Ʃǆîì ìîȁǶ ýäƽǮ

 üȁǯǲȁǶ ƦƽǺïơǆ ĠơǾ‌ǵƪä îơǷǊ Ā ÿƽǊ ĠƽǻƤ‌ǽƫǆì ŭŨȁǮ ĠơǾ‌üȁǯǲȁǶ ÞǃƲ Ûŵųƫƺơǆ Ā ŵǟȇƥǖ ĠơǾ‌ǹƤǁǮĀîƽȇǾ ƧǷǾ (Ĥ
.Ʃǆä ǵǮ ơǾ‌þß

.ƩǊȁǺ þäȁƪ‌ŵǷǺ äî ơǾǁǷȇǳŠ ǩȇǪì ŵǲȁǯǲȁǶ üȁǶǁǦ Ā ÿìȁƥǺ ǹǯǷǶ ÛñîơšǇƤ ǉǻǮäĀ îì ÿƽǻǻǮ‌ƩǮǁǊ ǁǶȁǺȁǶ îơƫƺơǆ ǹȇȇǟƪ (ĥ
.ìȁǊ‌ŵǶ ƽȇǲȁƪ ǃǲȁǳǆ Ûþß ĠơǾ‌üȁǯǲȁǶ ǹƫǆȁȇŠ ǵǾ ǽƤ ïä ǽǮ Ʃǆä Ġä‌ÿìơǶ Ûåß ơƤ ïȁƫǲơǶ ǉǻǮäĀ ƦìîĀäǁǦ (Ħ

.ƽǺƽǶơƲ Ʃǲơƶ ǽƤ ŵǲȁǷǟǶ ǕȆäǁǊ îì ìäȁǶ ǹȆä ŵǶơǷƪ ǽǮ Ʃǆä ĠȁǪ Ġä‌ÿïäƽǺä ǽƤ ơǾ‌üȁǯǲȁǶ‌ƩǊîì îì ŵǲȁǯǲȁǶ ǹȇƤ ĠĀǁȇǺ (ħ
ħī48 .ìȁǊ‌ŵǶ ǱȆƽƥƪ ................. ǽƤ ................ Û............... ƧǳƶǁǶ îì ƩǧŲ þäȁƪ‌ŵǶ ÛǽƥǻŠ ùơȇǲä ïä ĞơǊȁŠ ƽȇǲȁƪ ǱƶäǁǶ ǽƤ ǽƲȁƪ ơƤ

ƹǺ ø ùơȇǲä ø ŵŲƽǻǇȆî (ĥ 	ÿìơǧƫǆä ƦìơǶß ƧŨîơŠ ø ƹǺ ø ŵŲƽǻǦơƤ (Ĥ
ÿìơǧƫǆä ƦìơǶß ƧŨîơŠ ø ýơƺ ƧŨîơŠ ø ŵŲƽǺïĀì (ħ 	ĞơǊȁŠ ø ÿìơǧƫǆä ƦìơǶß ƧŨîơŠ ø ĠîĀäǁǦ (Ħ

ħĬ49ÝƩǆä Ʃǆîì ǁȆï ìîäȁǶ ýäƽǮ ÛƽǾì‌ŵǶ þơǋǺ äî ǽƥǻŠ Ā ǵǋŠ Ûǁƫǆä‌ŵǳŠ ùơȇǲä ŵǺơǿƲ ƽȇǲȁƪ ƽǺĀî ǽǮ ǁȆï îäìȁǷǺ ǽƤ ǽƲȁƪ ơƤ
 Ʃǆä ŵǟȇƥǖ ùơȇǲä ïä Ġä‌ǽǺȁǷǺ (b) (ǥǲä
 Ƨȇǿƪ  îì  ÛĞơǊȁŠ  ƽȇǲȁƪ  ǁƤ  þĀǃǦä  ǽǮ

.ìîäì ìǁƤîơǮ ǃȇǺ ǱȆǁƫǆä ïơŲ
 Ġƽȇǲȁƪ  ĠơǾ‌ðơƥǲ  ïä  ŵǷȇǺ  ìĀƽƶ  (å

�.ìȁǊ‌ŵǶ ǽȇǿƪ (c) ïä þơǿƲ îì
 Û(b) Ā (a) ùơȇǲä ùȏƺǁƤ (c) ùơȇǲä (Ě

.Ʃǆä ŵųƫƺơǆ ùơȇǲä ÞǃƲ
.ƽǺȁǊ‌ŵǶ ǱǏƫǶ ǁųȆƽǯȆ ǽƤ ( )-- --O  þūȇǇǮä ĠơǾ‌ǵƪä Ǖǆȁƪ ǽǮ Ʃǆä ǃǲȁǳǆ (b) ƦƽǺïơǆ ǁǶȁǺȁǶ (ç

ç Ā Ě (ħ 	Ě Ā å (Ħ 	Ě Ā ǥǲä (ĥ 	å Ā ǥǲä (Ĥ
Ĩģ50ÝƩǆä ƩǆîìơǺ ÛƽȆǁǳǮ‌ ǱȇǻȆĀ‌ŵǳŠ ƦƽǺïơǆ ǁǶȁǺȁǶ ƦîơƤîì ƣǳǗǶ ýäƽǮ

.Ʃǆä ǁƫǋȇƤ Ûþȁǳǧƪ îì ìȁƲȁǶ þĜȁǲơǾ ŵǷƪä öơǟǊ ïä þß îì ìȁƲȁǶ þĜȁǲơǾ ŵǷƪä öơǟǊ (Ĥ
.Ʃǆä ǁƤäǁƤ ƽȇǾƽǲß ǹȆǁƪ‌ÿìơǆ îì ƩƥǇǺ ǹȆä ơƤ Ûþß îơƫƺơǆ îì ĠƽǺȁȇŠơǺ ǽƤ ĠƽǺȁȇŠ ĠơǾ‌þĀǁƫǯǲä‌ƩǧƲ îơǷǊ ƩƥǇǺ (ĥ
.Ʃǆä ǁƤäǁƤ ŭȇƪơǶĀîß ĠơǾ‌ƣȇǮǁƪ ÿĀǁŲǁǆ îì þĜĀîƽȇǾ ĠơǾ‌ǵƪä îơǷǊ ơƤ Ûþß ïä üȁǯǲȁǶ ǁǾ îì ơǾ‌ǵƪä îơǷǊ öȁǷƳǶ (Ħ

.ìȁǊ‌ŵǶ ǽȇǿƪ ÛǁǳǮ ĠơǾ‌ǵƪä ơƤ ǹƪä üȁǯǲȁǶ îì þĜĀîƽȇǾ ĠơǾ‌ǵƪä þìǁǮ‌ǹȆǃųȆơƲ ơƤ (ħ

¡w{Åw´ù ÷w¬ýv ô´ù
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ĨĤ51 ìîȁǶ ýäƽǮ ÛƽǾì‌ŵǶ þơǋǺ äî üȁǯǲȁǶ‌ƩǊîì ŭȆ ĠơǾ‌ǽƫǊî ïä ÿìơǆ ŵȆơǷǺ ǽǮ ÿƽǊ‌ÿìäì üȁǯǲȁǶ îơƫƺơǆ ǽƤ ǽƲȁƪ ơƤ
ÝƩǆä Ʃǆîì

.ƽǻƫǇǾ þäǃųǾȁǳǯȇǆ ĠơǾ‌ǽǫǳƶ Ûþß ƦƽǺȁǊîäǁǯƪ ĠơǾƽƶäĀ ǽǮ Ʃǆä ŵǟȇƥǖ ǁǷȇǳŠ ŵǞȁǺ (Ĥ
.ìîäì þß ơƤ ŵǺơǇǯȆ òäȁƺ ÛƩǆä þơǇǯȆ ǃǲȁǳǆ ơƤ þß ƦƽǺïơǆ ĠơǾǁǶȁǺȁǶ ǽǮ ơƲ‌þß ïä (ĥ

.Ʃǆä ǁƪ‌ĠȁǪ åß Ā ǹǲơƫǧǺ ïä þß ƦƽǺïơǆ ĠơǾ‌ÿîí þơȇǶ ŵǲȁǯǲȁǶ ǹȇƤ ĠĀǁȇǺ (Ħ
.ìǁȇŲ‌ŵǶ îäǁǪ ơǾ‌üȁǯǲȁǶ‌ƩǊîì Ƨƫǆì îì ìơȆï ŵǲȁǶ ýǁƲ Ǳȇǲì ǽƤ Ā ìĀî‌ŵǶ îơǷǊ ǽƤ ǹƤǁǮĀîƽȇǾ ŵǞȁǺ Ûǹƪä‌ŵǳŠ ƽǻǺơǷǾ (ħ

Ĩĥ52ÝƩǆä ƩǆîìơǺ Ûþǁȇƫǆä ĠơǾ‌üȁǯǲȁǶ ơƤ ôơƥƪîä îì ǁȆï ƣǳǗǶ ýäƽǮ
ǵǿǶ  ƦƽǺîäìïơƤ  ŭȆ  ÛǵȇǾì  îäǁǪ  ǱȇǇǮȁƤǁǮ  ǱǶơǞ  ÛþǃǻƤ  Ƨǫǳƶ ǽƤ  ǱǏƫǶ  C H

2 3
ÿĀǁŲ  ĠơƲ ǽƤ  þß  îơƫƺơǆ îì  ǁŲä  (Ĥ 

.ƽȆß‌ŵǶ Ʃǆì ǽƤ
.Ʃǆä ŭȇƪơǶĀîß ƣȇǮǁƪ ŭȆ ÛǹǲơƫǧǺ ƽǻǺơǷǾ (ĥ

.Ʃǆä ǱǏƫǶ ǁųȆì ǹƤǁǮ ǵƪä ŭȆ ǽƤ C C= ƽǺȁȇŠ ŭȆ Ǖǆȁƪ ǹƤǁǮ ǵƪä ǁǾ Ûþß îơƫƺơǆ îì (Ħ

.Ʃǆä 
R
R

O

H O

2

2

2 5= / Ûþß ǱǶơǮ ǹƫƺȁǆ ǉǻǮäĀ îì ǹȇǟǶ ŵǺơǶï ƦïơƤ ŭȆ îì (ħ

ĨĦ53ÝƩǆä ƩǆîìơǺ ÛƣǳǗǶ ýäƽǮ ÛƽǾì‌ŵǶ ǉȆơǷǺ ÿìơǆ ǱǯǊ ǽƤ äî þƽǊ‌ĠǁǷȇǳŠ ǉǻǮäĀ ǽǮ ǁȆï ǱǯǊ ǽƤ ǽƲȁƪ ơƤ
( , : . )H C g mol== == −−

1 12
1 �

 ÛƽǊơƤ  ǹƪä‌ŵǳŠ  ÛǉǻǮäĀ  ƦìîĀäǁǦ  ǁŲä  (Ĥ 
  ƦƽǻǾì‌þơǋǺ ƣȇƪǁƪ ǽƤ (ĥ) Ā (Ĥ) ĠơǾ‌ÿîơǷǊ
�.ƽǻƫǇǾ ƽǶơƲ ŵǯȆǃȇǦ Ʃǲơƶ Ā îơǋǦ Ā ơǶǁŲ

n ìƽǞ ÛƽǊơƤ 14000
1g mol. - ơƤ ǁƤäǁƤ ÿìîĀäǁǦ ŵǲȁǶ ýǁƲ ǹȇųǺơȇǶ Ā ĠïîĀơǋǮ îì ÿƽǺîĀß‌ǱǷǞ ïơŲ Ûx ĠơǾ‌üȁǯǲȁǶ ǁŲä (ĥ 

.Ʃǆä Ĩģģ ǁƤäǁƤ
.ƽǻƫǇǾ ŵǮäǁƫǊä ƽǺȁȇŠ ĩ Ġäîäì x ĠơǾ‌üȁǯǲȁǶ ÛƽǊơƤ ǹƪä‌ŵǳŠ ǉǻǮäĀ ƦìîĀäǁǦ ǁŲä (Ħ

.ìǁȇųƤ îäǁǪ x ĠơƲ ǽƤ ȎơƤ ǉǻǮäĀ îì ƽǺäȁƪ‌ŵǶ ÛƽǊơƤ ǽƫǊäì C C= ƽǺȁȇŠ ìȁƺ îơƫƺơǆ îì ǽǮ ŵǲß ƣȇǮǁƪ ǁǾ (ħ
Ĩ 54ÝƩǆä çĀơǧƫǶ ơǾ‌ǽǻȆǃŲ ǁųȆì ơƤ ÛǽǻȆǃŲ ýäƽǮ ŵƫǆîìơǺ ơȆ ŵƫǆîì

.ƽǻƫǇǾ ǱǏƫǶ ǁųȆì ǹƤǁǮ ǵƪä Āì ïä ǉȇƤ ǽƤ ǹƤǁǮ ĠơǾ‌ǵƪä ïä ŵƺǁƤ ÛîƽǮ ǹƪä‌ŵǳŠ ùȏƺǁƤ ùơǧǊ ǹƪä‌ŵǳŠ îơƫƺơǆ îì (Ĥ
.Ʃǆä ŭƥǆ ǹƪä‌ŵǳŠ ĠơǾ‌üȁǯǲȁǶ ðơǷƪ ƵǗǆ ïä ǁƫǋȇƤ ÛǁųȆƽǯȆ ơƤ ǹȇųǻǆ ǹƪä‌ŵǳŠ ĠơǾ‌üȁǯǲȁǶ ðơǷƪ ƵǗǆ (ĥ

 ǁƪ‌ǵǮ Āì ǁǾ ŵǲơųŨ Ā ƽǻǮ‌ŵǶ üơǣǊä Ġǁƪ‌ǵǮ ǵƳƶ ÛǽƺơǊ þĀƽƤ ǹƪä‌ŵǳŠ ǽƤ ƩƥǇǺ îäì‌ǽƺơǊ ǹƪä‌ŵǳŠ ÛǁƤäǁƤ ĠơǾ‌ýǁƲ îì (Ħ
.Ʃǆä åß ŵǲơųŨ ïä

.Ʃǆä þơǇǯȆ ơǾ‌þß ŵǲȁǯǲȁǶ ǹȇƤ ĠơǾĀǁȇǺ öȁǺ ơǶä ÛƩǆä ǁƫǋȇƤ ŭƥǆ ǹƪä‌ŵǳŠ ïä ǹȇųǻǆ ǹƪä‌ŵǳŠ ýơǯƷƫǆä (ħ

¡w{Åw´ù ÷w¬ýv ô´ù

ŵǷȇǊ | ŵƤǁƳƪ ǵǾìïơȆ Ĥħ ƧǳƶǁǶ,- ǽƷǧǎ



Ĩ 55( , : . )C F g mol== == −−
12 19

1 ÝƩǆä Ʃǆîì ǁȆï ìîäȁǶ ýäƽǮ Ûþȁǳǧƪ ĠơǾ‌ŵŲūȆĀ Ā îơƫƺơǆ ǽƤ ǽƲȁƪ ơƤ
.ìȁǊ‌ŵǶ Ǳƶ ŵǲß ĠơǾ‌üȏƶ îì Ā ƽǾì‌ŵǷǺ ǉǻǮäĀ ŵȆơȇǷȇǊ ìäȁǶ ơƤ (ǥǲä

.ìȁǊ‌ŵǶ ÿìơǧƫǆä ǃȇǺ þäƽǺì‌ƹǺ ƽȇǲȁƪ ĠäǁƤ þß ïä Ā ìîäì ŵȆȎơƤ åĀí ‌ƧǗǫǺ (å
.ìȁƤ ƽǾäȁƺ 104 þß ƦƽǺȁǊîäǁǯƪ ƽƶäĀ îơǷǊ ÛƽǊơƤ üȁǶ ǁƤ ýǁŲ 106 þß ŵǲȁǶ ýǁƲ ǁŲä (Ě

.ìîĀß Ʃǆì ǽƤ ÛƩǆä ÿƽǻǻǮìǁǆ ŵǞȁǺ ǽǮ þơƪä ĀîȁƞȁǳǦäǁƫƪ ïơŲ ïä þäȁƪ‌ŵǶ äî þȁǳǧƪ ǁǷȇǳŠ (ç
Ě Ā å (ħ 	ç Ā å (Ħ 	ç Ā ǥǲä (ĥ 	Ě Ā ǥǲä (Ĥ

Ĩĩ5- ŭȆ îơƫƺơǆ îì ǽǺơŲĀì ĠơǾƽǺȁȇŠ ìäƽǟƪ ǁƤäǁƤ 2

3
Ûǹƪä ȁǺơȇǆ‌ŵǳŠ ǽǺȁǷǺ ŭȆ îơƫƺơǆ îì ǽǺơŲ‌ǽǆ ĠơǾƽǺȁȇŠ ìäƽǟƪ ǁŲä

 þǁȇƫǆä‌ŵǳŠ îì ơǾ‌ǵƪä ǹȆä ýǁƲ öȁǷƳǶ ǁƤäǁƤ ƽǻŨ Ûǹƪä ȁǺơȇǆ‌ŵǳŠ îì ǹƤǁǮ ĠơǾ‌ǵƪä ‌ýǁƲ öȁǷƳǶ ÛƽǊơƤ þǁȇƫǆä‌ŵǳŠ ǽǺȁǷǺ
 ( , , : . )H C N g mol== == == −−

1 12 14
1 ÝƩǆä

4

3
(ħ 	ĥ (Ħ 	0 5/ (ĥ 	0 75/ (Ĥ

ĨĪ57ÝƩǆä ƩǆîìơǺ ÛìîȁǶ ýäƽǮ ÛƽǻƫǇǾ ǁǷȇǳŠ ŭȆ ǽƤ ôȁƤǁǶ ýäƽǮ ǁǾ ǽǮ ǁȆï ĠơǾîơƫƺơǆ ǽƤ ǽƲȁƪ ơƤ

( , , : . )H C N g mol== == == −−
1 12 14

1 �
 îơƫƺơǆ  îì  C H- ĠơǾƽǺȁȇŠ  îơǷǊ  (Ĥ
 ǹȆä  îơǷǊ  ǁƤäǁƤ  Āì  Û(ĥ)  ǁǷȇǳŠ  ǁǶȁǺȁǶ
.Ʃǆä (Ĥ) ǁǷȇǳŠ ǁǶȁǺȁǶ îơƫƺơǆ îì ơǾƽǺȁȇŠ

.Ʃǆä ǁƫǋȇƤ ǹƪä‌ŵǳŠ ïä ǹȇǫȆ ǽƤ ǁǷȇǳŠ ǹȆä ŵǲȁǶ ýǁƲ Ûǹƪä ǽƤ ƩƥǇǺ (ĥ) ǁǷȇǳŠ ƦƽǺïơǆ ǁǶȁǺȁǶ þìȁƤǁƪ‌ǹȇųǻǆ Ǳȇǲì ǽƤ (ĥ
.ìîäì ìȁƲĀ ǽǺơŲ‌ǽǆ Ā ǽǺơŲĀì ÛǽǺơųȆ ĠơǾƽǺȁȇŠ Ûþß ƦƽǺïơǆ ǁǶȁǺȁǶ îơƫƺơǆ îì Ā ǽƫǊäì ìǁƤîơǮ ȁƫŠ Ƨȇǿƪ îì (Ĥ) ǁǷȇǳŠ (Ħ

.Ʃǆä ǁƤäǁƤ ǵǾ ơƤ ÛǁǷȇǳŠ Āì ǹȆä ƦƽǺïơǆ ǁǶȁǺȁǶ îơƫƺơǆ îì ŵǮäǁƫǊä ĠơǾƽǺȁȇŠ îơǷǊ (ħ
Ĩī58R ÛƽǊơƤ ÿƽǶß Ʃǆì ǽƤ ǁǷȇǳŠ ýǁŲ 1008 Ûƽǎîì 80 ÿìïơƤ ơƤ R C CH2 2== îơƫƺơǆ ơƤ ŵƥȇǮǁƪ ïä üȁǶ 15 ñîơšǇƤ ǁƮä îì ǁŲä 

ÝƩǆä ýäƽǮ
C H

4 9
(ħ 	C H

2 5
(Ħ 	C H

3 7
(ĥ 	CH3 (Ĥ

ĨĬ59 Ýìîäì ìǁƤîơǮ ìîȁǶ ýäƽǮ îì ǁǷȇǳŠ ǹȆä Ā ÿìȁƤ çîȁǎ ýäƽǮ ǽƤ ǹȇųǻǆ ǹƪä‌ŵǳŠ ĠơǾǁȇƳǺï Ġȁųǲä

ŵǯȇƫǆȏŠ ĠơǾ‌ǽǇȇǮ Û  (ĥ 	ŵǯȇƫǆȏŠ ĠơǾ‌ǽǇȇǮ Û  (Ĥ

åß ŵǯȇƫǆȏŠ ĠơǾ‌ǽƤì Û  (ħ 	åß ŵǯȇƫǆȏŠ ĠơǾ‌ǽƤì Û  (Ħ

(Č) ǁǷȇǳŠ                                                       (č) ǁǷȇǳŠ

¡w{Åw´ù ÷w¬ýv ô´ù

ŵǷȇǊ | ŵƤǁƳƪ ǵǾìïơȆ Ĥħ ƧǳƶǁǶ,.ǽƷǧǎ



-ģ60 üȁǯǲȁǶ îì ÿƽǺȁǊîäǁǯƪ ƽƶäĀ ìäƽǟƪ .ǵȆîäì îơȇƫƺä îì ǁƤäǁƤ ŵǲȁǶ ýǁƲ ơƤ þȁǳǧƪ Ā ƽȆǁǳǮ‌ ǱȇǻȆĀ‌ŵǳŠ ïä ŵȆơǾ‌üȁǯǲȁǶ
ǁƤäǁƤ  ƽǻŨ  ÛƽȆǁǳǮ‌ ǱȇǻȆĀ‌ŵǳŠ  îì  ǹƤǁǮ  ŵǶǁƲ  ƽǎîì  Ā  ÿìȁƤ  þȁǳǧƪ  üȁǯǲȁǶ  îì  ìäƽǟƪ  ǹȆä  ǁƤäǁƤ  ƽǻŨ  ƽȆǁǳǮ  ‌ǱȇǻȆĀ‌ŵǳŠ 

( , , , / : . )H C F Cl g mol== == == == −−
1 12 19 35 5

1 ÝƩǆä þơƪä ïơŲ îì ǹƤǁǮ ŵǶǁƲ ƽǎîì
0 48/  ø 1 6/ (ħ 	0 72/  ø 1 6/ (Ħ 	0 48/  ø 1 2/ (ĥ 	0 72/  ø 1 2/ (Ĥ

-Ĥ61( , : . )H C g mol== == −−
1 12

1 ÝƩǆä Ʃǆîì ÛǱƤơǫǶ ǁǷȇǳŠ ơƤ ôơƥƪîä îì ǁȆï ìîäȁǶ ýäƽǮ
�.Ʃǆä ǹŠĀǁŠ ǱȇƫǶ Ûþß ýơǺ Ā ÿìȁƤ ŵǞǁǦ ƧƺơǊ ŭȆ Ġäîäì Ûþß ǁǶȁǺȁǶ (ǥǲä

.ìîäì ìȁƲĀ CH2 ÿĀǁŲ Āì Ûþß ǁǶȁǺȁǶ îơƫƺơǆ îì (å
.Ʃǆä ýïȎ þūȇǇǮä ïơŲ ýǁŲ đċ ÛǁǷȇǳŠ ǹȆä ƦƽǺïơǆ ǁǶȁǺȁǶ ïä ýǁŲ Čď ǱǶơǮ ǹƫƺȁǆ ĠäǁƤ (Ě

.ìȁǊ‌ŵǶ ÿìơǧƫǆä ĞƽǻǦ Ʃƺȁǆ þäȁǻǞ ǽƤ ÛþĜĀîƽȇǾ ïơŲ ŵǦơǮ îäƽǫǶ ơƤ ǁǷȇǳŠ ǹȆä ƦƽǺïơǆ ǁǶȁǺȁǶ ǉǻǮäĀ ïä Ǳǎơƶ ƦìîĀäǁǦ (ç
ç Ā ǥǲä (ħ 	ç Ā å (Ħ 	Ě Ā å (ĥ 	Ě Ā ǥǲä (Ĥ

-ĥ62 Ā ÿìäì ǉǻǮäĀ ǱǶơǮ îȁǖ ǽƤ ƣǆơǻǶ ǕȆäǁǊ îì þĜĀîƽȇǾ ïơŲ ýǁŲ ‌5 ơƤ þǁȇƫǆä ŵǻȇǟǶ îäƽǫǶ ÛŵǒǁǦ ǉǻǮäĀ ŭȆ îì
ÛǵȇǾì îäǁǪ þƽǊ‌ĠǁǷȇǳŠ ǉǻǮäĀ ĠäǁƤ ƣǆơǻǶ ǕȆäǁǊ îì äî þǁȇƫǆä îäƽǫǶ ǹȇǷǾ ǁŲä .ìȁǊ‌ŵǶ Ǳǎơƶ ÿƽǊǁȇǆ ƣȇǮǁƪ ŭȆ 

ÝìȁƤ ƽǾäȁƺ ǁƤäǁƤ ǹŠĀǁŠ‌ŵǳŠ ýǁŲ ƽǻŨ îì ìȁƲȁǶ þĜĀîƽȇǾ ĠơǾ‌ǵƪä ìäƽǟƪ ơƤ ÛǱǎơƶ ǁǷȇǳŠ îì ìȁƲȁǶ ĠơǾ‌ǵƪä ìäƽǟƪ
( , : . )H C g mol== == --

1 12
1 �

Īģ (ħ 	ĩģ (Ħ 	ĦĨ (ĥ 	Ħģ (Ĥ
-Ħ63 ƧǷǾ) .ƽǊơƤ ǽƫǊäì þƽǊ‌ĠǁǷȇǳŠ ǉǻǮäĀ îì äî ǁǶȁǺȁǶ ǉǫǺ ƽǺäȁƪ‌ŵǶ Û............... ƣȇǮǁƪ ùȏƺǁƤ ................ ƣȇǮǁƪ

(.ƽȆǁȇųƤ ǁǛǺ îì ĠǁȇƳǺï äî ơǾ‌ƣȇǮǁƪ
 C H Cl

2 5
 ø C H

8 18
(ĥ 		  C H

3 8
 ø C H Br

2 4 2
(Ĥ

 C H
5 10

 ø C H F2 2 2 (ħ 		  C H Br
2 2 4

 ø C H
6 12

(Ħ
- 64 ǁȆï çîȁǎ ǽƤ Ǳǎơƶ ǁǷȇǳŠ îơƫƺơǆ Ā ƽǻǮ ƩǮǁǊ ǹƪä þƽǊ‌ĠǁǷȇǳŠ ƽǻǺơǶ ñîơšǇƤ ǉǻǮäĀ îì çȏȆǁǮơƫǶ ǱȇƫǶ ǁŲä

 ÝƩǆä ýäƽǮ çȏȆǁǮơƫǶ ǱȇƫǶ üȁǯǲȁǶ îì ǹƤǁǮ ĠơǾ‌ǵƪä îơǷǊ ǽƤ þĜĀîƽȇǾ ĠơǾ‌ǵƪä îơǷǊ ƩƥǇǺ ÛƽǊơƤ
8

5
(ĥ 		 4

3
(Ĥ

�7
5

(ħ 		 2 (Ħ
- 65 ìȁǊ ƽȇǲȁƪ ƽȇǇǮä‌Ġì ǹƤǁǮ ïơŲ ƣǟǯǶ ǁƫǶ 470 4/ ÛìîäƽǺơƫǆä ǕȆäǁǊ îì X ǁǷȇǳŠ ïä üȁǶ 1 5/ ǱǶơǮ ǹƫƺȁǆ ǁƮä ǁƤ ǁŲä

ÝƽǊơƤ ǽƫǊäì ƽǺäȁƪ‌ŵǶ äî îơƫƺơǆ ýäƽǮ X ǁǷȇǳŠ ÛƽǊơƤ 2000 ǁƤäǁƤ ǁǷȇǳŠ ǹȆä ïä üȁǯǲȁǶ ǁǾ îì ÿƽǺȁǊîäǁǯƪ ĠơǾƽƶäĀ îơǷǊ Ā

 (ĥ 	  (Ĥ

 (ħ 	  (Ħ
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ǵǾìïơȆ ŵǒơȆî
ĩ 6- ÝìîäƽǺ ƽƶ ǽǗǫǺ ƽǻŨ îì ǝƤơƪ ƩǷǇǪ ǹȆä îì .Ʃǆä ÿƽǊ ǵǆî ǁȆï ǱǯǊ îì k ǝƤơƪ îäìȁǷǺ ïä ŵƫǷǇǪ

ĥ (Ĥ

Ħ (ĥ

ħ (Ħ

Ĩ (ħ

ĩĪ67ÝƩǆä ýäƽǮ lim ( ) lim ( )
x x

f x f x
®® ®®++ --

--
1 0

2 Ǳǎơƶ .Ʃǆä ÿƽǊ ǵǆî ǁȆï ǱǯǊ îì f ǝƤơƪ îäìȁǷǺ

Ĩ (Ĥ

Ħ (ĥ

-1 (Ħ

 ǁǧǎ (ħ

ĩī68 lim ( )
x

h x
®®-- --1

Ǳǎơƶ ÛƽǊơƤ h x f x g x( ) ( ) ( )== ++ --1 2 ǁŲä .ƽǺä‌ÿƽǊ ǵǆî ǁȆï ĠơǾ‌ǱǯǊ îì g Ā f ǝƤơƪ Āì ĠơǾîäìȁǷǺ
ÝƩǆä ýäƽǮ

 ǁǧǎ (Ĥ

-4  (ĥ

-1 (Ħ

-2 (ħ

ĩĬ69(.Ʃǆä ƵȇƷǎ ÞǃƲ ìơǷǺ [ ] ) ÝƩǆä ýäƽǮ lim ( ) lim ( )
x x

f x f x
®® ®®-- ++

--
0 0

Ǳǎơƶ ÛƽǊơƤ f x x x( ) [ ] [ ]== -- -- ǁŲä

-1 (ħ 	ĥ (Ħ 	-2 (ĥ 	ǁǧǎ (Ĥ

-ģ70 ÝƩǆä ýäƽǮ lim ( )
x

f x
®®3

Ǳǎơƶ ÛƽǊơƤ lim ( )
( ( ))x

f x
f x®®

--
--

==
3 2

2 2

1
4 ǁŲä .ƽǊơƤ ǽƫǊäì ƽƶ x == 3ƧǗǫǺ îì f ǝƤơƪ ƽȇǻǮ óǁǦ

-2 (ħ 	ĥ (Ħ 	- 1

2
 (ĥ 	 1

2
 (Ĥ

-Ĥ71 ÝƩǆä ýäƽǮ a
b îäƽǫǶ ÛƽǊơƤ b ¹¹ 0 Ā lim (a | x | b | x |) b

x®®
-- ++ -- ==

2

1 2 ǁŲä

- 2  (ħ 	 2  (Ħ 	Ĥ (ĥ 	-1 (Ĥ

¡w{Åw´ù ÷w¬ýv ô´ù

ŵǒơȆî | ŵƤǁƳƪ ǵǾìïơȆ Ĥħ ƧǳƶǁǶ,0ǽƷǧǎ



-ĥ72 ÛƽǊơƤ  lim ( )
x

f x
®®

== --
2

2 Ā  lim ( )
x

f x
®®--

==
4

4 ǁŲä  .Ʃǆä  óĀǁǧǶ  f x
ax b x
bx a x

( )
;
;

==
-- >> --

-- ++ << --
ìì
íí
îî

2 7 2

2 2
ǗƤơǒهء  ơƤ  f  ǝƤơƪ

 ÝƩǆä ýäƽǮ lim ( )
x

f x
®®-- --2

Ǳǎơƶ

-2 (ħ 	8
3

 (Ħ 	ǁǧǎ (ĥ 	22

3
 (Ĥ

-Ħ73 (.Ʃǆä ƵȇƷǎ ÞǃƲ ìơǷǺ [ ] ) ÝƩǆä ýäƽǮ a îäƽǫǶ .ìîäì ƽƶ x == 1îì f x x( ) [ x] a[ x]== ++2
3 2 ǗƤơǒ ơƤ f ǝƤơƪهء

Ĥ (ĥ 		 -1 (Ĥ

-2 (ħ 		 ĥ (Ħ

-ħ74 ìơǷǺ [ ] ) ÝƩǆä ýäƽǮ --éé
ëëêê

ùù
ûûúú

2
a îäƽǫǶ .ìîäì ƽƶ x == --1 ǗǫǺ îì fهء x x a x( ) == --éé

ëëêê
ùù
ûûúú

++ ++éé
ëëêê

ùù
ûûúú

2
3

2

4

3
ǗƤơǒ ơƤ f ǝƤơƪهء

(.Ʃǆä ƵȇƷǎ ÞǃƲ

-2 (ĥ 		 ǁǧǎ (Ĥ

ĥ (ħ 		 -1 (Ħ

-Ĩ75 üȁƥǪ ǱƤơǪ ǁȆìơǫǶ هءǞȁǷƳǶ .Ʃǆä b2 ǁƤäǁƤ x a== îì f x
ax b a x a

bx a x a
( )

( ) ;
;

==
-- ++ ³³

-- ++ <<
ìì
íí
îî

2 1

3
ǗƤơǒ ơƤ f ǝƤơƪ ƽƶهء

 Ýìîäì ȁǓǞ ƽǻŨ b ĠäǁƤ

Ĩ (ħ 	ħ (Ħ 	Ħ (ĥ 	ĥ (Ĥ

- 7-ÝƩǆä ýäƽǮ lim
x

x
x x®®

--
++ --3

3

2

27

2 15
Ǳǎơƶ

- 27

8
(ħ 	27

8
(Ħ 	- 27

2
(ĥ 	27

2
(Ĥ

-Ī77 ÝƩǆä ýäƽǮ b a-- Ǳǎơƶ ÛƽǊơƤ lim
x

x x
x ax b®®

++ --
++ ++

== --
2

2

2

4 12
4 ǁŲä

Ĥħ (ħ 	-2 (Ħ 	-14  (ĥ 	ĥ (Ĥ

-ī78 (.Ʃǆä ƵȇƷǎ ÞǃƲ ìơǷǺ [ ] ) ÝƩǆä ýäƽǮ lim [ ]
[| |]x

x x
x x®®-- --

--
++2

2 2

3
4

Ǳǎơƶ

- 1

2
 (ħ 	-1 (Ħ 	- 1

3
 (ĥ 	ǁǧǎ (Ĥ
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-Ĭ79 ÝƩǆä ýäƽǮ lim ( ) f(x)

( )x

g x

f x x®®--

--

++3 1

3

Ǳǎơƶ .Ʃǆä ǁȆï çîȁǎ‌ ǽƤ g ýĀì‌ǽƲîì ǝƤơƪ Ā f ŵǗƺ ǝƤơƪ ĠơǾîäìȁǷǺ

- 3

2
 (ĥ 		 3

2
 (Ĥ

 -6  (ħ 		 ĩ (Ħ

-ģ80 ÝƩǆä ýäƽǮ lim
x

x
x®® ++

-- --
--2

1 1

2
Ǳǎơƶ

.ìîäƽǺ ìȁƲĀ (ħ 	ǁǧǎ (Ħ 	-1 (ĥ 	Ĥ (Ĥ

-Ĥ81 ÝƩǆä ýäƽǮ lim
x

x x

x x®®

++ -- ++

-- -- ++0 2

1 2 1 3

2 4 4

îäƽǫǶ

1

4
(ħ 	- 1

3
(Ħ 	1

2
(ĥ 	- 1

2
(Ĥ

-ĥ82 ÝƩǆä ýäƽǮ lim cot
sin cos( )x

x
x x®® --

--
--pp

4

1

1 2
Ǳǎơƶ

- 2  (ħ 	 2  (Ħ 	- 2
2  (ĥ 	 2

2  (Ĥ

-Ħ83 ÝƩǆä ýäƽǮ 4( )a b-- Ǳǎơƶ ÛƽǊơƤ ǽƫǆȁȇŠ x == 2 ƧǗǫǺ îì f x
a x bx x

x
b

x x x

( )
;
;

. | | ;

==
-- >>

==

--
-- <<

ìì

íí
ïïïï

îî
ïï
ïï

2 2

5 2

2

1
4 2

ǝƤơƪ ǁŲä

-5  (ħ 	Ĩ (Ħ 	Ĥģ (ĥ 	ĥģ (Ĥ

-ħ84ÝƩǆä ýäƽǮ a
b Ǳǎơƶ .Ʃǆä ǽƫǆȁȇŠ y ĠĀî f x

a x

x b
x x

( )
;

;
==

==

++
--

¹¹

ìì
íí
ïï

îîïï

3

3
3

2 ǗƤơǒ ơƤ f ǝƤơƪهء

-1 (ħ 	- 2

3
 (Ħ 	Ĥ (ĥ 	2

3
 (Ĥ

-Ĩ85 ìơǷǺ [ ] ) ÝƩǆä ýäƽǮ b
f a( ) Ǳøǎơƶ .Ʃǆä ǽƫǆȁøȇŠ y ĠĀî f x a bx

x
b( ) ==

++
éé
ëëêê

ùù
ûûúú

--
2

1
2 ǗøƤơǒ ơƤ f ǁøǧǎơǺ ǝøƤơƪهء

 (.Ʃǆä ƵȇƷǎ ÞǃƲ

-1 (ħ 	Ĥ (Ħ 	-2 (ĥ 	- 1

2
 (Ĥ
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ŵǆơǻǊ ǹȇǶï

īĩ8-ÝìȁǊ ŵǶ ýơƳǺä ñĀî ýäƽǮ ïä ÿìơǧƫǆä ơƤ ăơƪƽǷǞ ǹȇǶï ŵƷǗǆ ŵȆơǆơǻǊ
ŵȆäǁƷǎ ĠơǾ‌ƽȆìïơƤ (ĥ 		 ŵǾơųǋȆơǶïß ĠơǾ‌ǉȆơǶïß (Ĥ

ŵǯȆǃȇǦȁƞĜ ĠơǾ‌ñĀî (ħ 		 ǩȇǷǞ Ġîơǧƶ (Ħ
īĪ87 ýäƽǮ Ûìîäì ƩȇǷǾä îơȇǇƤ ƽǆ ƽǻǺơǶ ŵȆơǾ ÿïơǆ ŵƤơȆ þơǯǶ îì ơǾ űǻǆ Ā çơƤȁǆî ĠǁȆƿŠ ǉȆơǆǁǦ ǽǮ ǹȆä ŵǳǎä Ǳȇǲì

ÝƽǊơƤ ŵǶ ìîȁǶ
.ƽǺȁǊ ƽǆ ǹƫǇǯǊ Ā ŵȆơƲ‌ǽƤơƲ ÛƩǇǆ ƭǞơƤ ƽǻǺäȁƪ‌ŵǶ (Ĥ

.ƽǻǾơǮ‌ŵǶ ơǾƽǆ ƽȇǧǶ ǁǷǞ ïä Ā ǽƫǊơƥǺä ƽǆ þǃƻǶ îì çơƤȁǆî (ĥ
.ììǁŲ‌ŵǶ ƽǆ ƧǺƽƤ ĠîäƽȆơŠơǺ ǹȇǻŨ‌ǵǾ Ā ƽǆ þǃƻǶ ïä åß îäǁǦ ƭǞơƤ (Ħ
.ƩǊäì ƽǾäȁƺ ŵŠ îì äî ƽǆ ŵŠ ǹȇǶï ƩǇǋǺ ƽǻǺơǶ ĠƽƲ çȏǯǋǶ (ħ

ī 88 ìäƽƫǶä ǽƤ ôȁƤǁǶ ƧȆĀäï ǁŲä .Ʃǆä ÿƽǊ ñǃȆî öȁǺ ïä Ġä ǽǻǶäì çơǮǁƶ îơŨì ǽǮ ƽǾì ŵǶ þơǋǺ äî ŵȆơǾ ǽȆȎ ǁȆï ǱǯǊ
ÝƩǆä ýäƽǮ ǁȆï ƧȆȎ ƣȇǊ Ā ìäƽƫǶä ƣȇƪǁƪ ǽƤ ÿơŲ þß ÛǵȇǾì þơǋǺ bb ơƤ äî ǽȆȎ ƣȇǊ ǽƤ ôȁƤǁǶ ƧȆĀäï Ā aa ơƤ äî ǽȆȎ

bNW ø N Ea (Ĥ

bSW ø N Ea (ĥ

bNW ø S Ea (Ħ

�bSE ø N Ea (ħ
īĬ89ÝìȁǊ ŵǶ åȁǇƷǶ ƽǆ èäƽƶä ĠäǁƤ ǽǻȆǃŲ ǹȆǁƪ ƣǆơǻǶ ÛŵǆơǻǊ ǹȇǶï ŵǆƽǻǿǶ ǁǛǺ ïä Ûŵųǻǆ ƧǞȁǷƳǶ ýäƽǮ

ŭǷǺ Ā ŧŲ (ĥ 		 þîơǶ Ā ǱȇǊ (Ĥ
űǻǇǳŲ Ā ƩǇȇǊ (ħ 		 ƩǲäïơƤ Ā ƩȇǺäǁŲ (Ħ

-ģ90ÝƽǺä Ʃǆîì ¬ĠǁȆƿŠíȁǧǺ¼ ơƤ ôơƥƪîä îì ìîäȁǶ ýäƽǮ
.ìȁƤ ƽǾäȁƺ ǁƫǋȇƤ ǵǾ ĠǁȆƿŠíȁǧǺ ÛƽǊơƤ ǁƫǋȇƤ ơǾ ǽǺäì ŵŲƽǊîȁƲ îƽǪ ǁǾ (ǥǲä

.Ʃǆä ðơǆä ïä ǁƫǋȇƤ ÛðơǆäǁȆï ǉƻƤ ĠǁȆƿŠíȁǧǺ þäǃȇǶ ÛơǾ ÿìơƲ ŵƶäǁǖ îì (å
.ìȁǊ ơǾƽǆ þïơƻǶ ƩȇǦǁǚ ǉǾơǮ Ā Ğơƺ Ġǃȇƻǳǎơƶ ǉǾơǮ ƭǞơƤ ƽǺäȁƪ ŵǶ Ā ÿìȁƤ ǵǮ ơǾ þîơǶ ĠǁȆƿŠíȁǧǺ (Ě

.ìȁǊ ŵǶ ǹȇȇǟƪ ŵǯȆǃȇǦȁƞĜ ĠơǾîäǃƤä ïä ÿìơǧƫǆä ơƤ ÛŵǆƽǻǿǶ ĠơǾ ÿĜĀǁŠ ŵƤơȆ þơǯǶ îì ơǾ űǻǆ Ā ơǾ Ğơƺ ĠǁȆƿŠíȁǧǺ (ç
¬Ě¼ Ā ¬ǥǲä¼ (ĥ 		 ¬å¼ Ā ¬ǥǲä¼ (Ĥ
¬ç¼ Ā ¬Ě¼ (ħ 		 ¬Ě¼ Ā ¬å¼ (Ħ
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,3ǽƷǧǎ ŵǆơǻǊ ǹȇǶï | ŵƤǁƳƪ ǵǾìïơȆ Ĥħ ƧǳƶǁǶ
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