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⌐ ↑╢ ▬○fi ⅜ ─ 

⌐ ╓∆ ⌐ ∆╢  

(  )  

(  )  

√⅛│⇔

 
╣╪║™

 

 

   

⅜ ╩ ╡⁸ ─ ⅜ ⇔√ ⁸№╢™

│℮ ─ ⌐╟╡ ─ ⌐ ─ ⅜

⇔√≤ ╘╠╣√ ⌐⁸ ⌐

─ ( )╩ ™⁸ ╩ ─

╩ ≡ ⇔⁸ ─ ╩│⅛╢ │⁸∆≢⌐

─ ⅛╠ ↕╣⁸ ⌐ ╢╕≢ ─

⅜ ↄ ⁸ ↕╣≡™╢⁹⇔⅛⇔⌂⅜╠⁸™∏

╣─ ⌐╙™⅛⌐ ⌂ ⌐ ⅜ ╦

╣≡╙⁸⇔┌⇔┌ ╩ ≤∆╢

⅜ ⇔⁸ ╩ ∑⇔╘⁸ ─ ╩

⌂╠⇔╘╢ ⅜ ⌂ↄ⌂™⁹ 

 ↓↓⌐ ™≡ │⁸1956 ⁸ ─ ⁸

⌐ ⇔ ╩ ∆╢ ▬○fi

( ▬○fi )╩ ∆╢↓≤⌐╟∫≡⁸

⅛⅛╢ ─ ╩ ⇔ↄ ⇔⁸ ╩ ⇔ↄ

⌂╠⇔╘╢↓≤╩ ─ ⌐╟∫≡ ∆╢↓

≤⅜≢⅝√⁹⇔⅛⇔⌂⅜╠⁸⅛⅛╢ ⅜™⅛⌂╢

⌐╟∫≡ ↕╣╢╙─≢№╢⅛⌐≈™≡│⁸╕∞ ↄ

⅜ ╦╣≡™⌂™⁹ 

│⁸↓─ ╩ ╠⅛⌂╠⇔╘╢√╘⌐⁸

─ ╩ ™⁸ ⌐⅔™≡ ↕╣≡™╢≤

ↄ ∂ ─╙≤⌐ ╩ ™⁸∕╣╠─ ≤ ↄ─

≤╩ ─ ⁸ ─ ─ ⌐⅝

╦╘≡ ≤ ↕╣╢ ─ ╩ → √─≢⁸↓

╣╠╩ ╘≡ ⇔⁸ ─ ╩ ←⇔∞™≢№╢⁹ 

 

I. ─  

⌐⅔↑╢ ─ ≢№╢

│⁸Pierre  Fauchard(1746)⌐╟╡ ╘≡ ╦╣⁸

G.A.Mi1ls(1883) ⁸Kennicott( 1856)⁸

G.Lawrerence( 1878)⌐╟╡⁸ΓKnockdi ng method"≤ ℮

⅜ ⅎ╠╣√⁹↓─ ⌐ ⇔≡─ ╩

≤⇔≡ ╦╣╢ │Shearjaschub 

Spooner(1936)⌐╟∫≡ ↕╣√⁹∕╣ ─

⌐│⁸Woof enda1e(1766) ─ ╙№╢⅜⁸↓╣╠│

≤│ ™╙─≢№∫√⁹ 

╕√⁸ ╩ ⇔≡─™╦╝╢ │⁸

E.C.Briggs( 1890)⌐╟∫≡⁸◖◌▬fi ╩ ⌐ ™

╢ ⅜ ╘≡↓↓╤╖╠╣√⁹ 

H.S.vaughen(1906)│ ⱪ꜡◌▬fi╩ ─ ⌐

™√⁹ 

Edwin Maynard(1838)│⁸ ─♀fiⱴ▬╩ ⌐

ↄ⇔≡⁸ ╩ ⇔⁸W.D.Miner(1898)│⁸

☻▬☻ ╩ ⇔√⁹ 

⌐ R.Arth ur( 1852)⅜ ╩ ⇔√⁹ 

─ ⌐≈™≡│Csernyei ( 1933)⅜⁸♩

─♃☻ⱱꜟⱴꜞfiⱤꜟכ♂꜠◒ꜞ ╩ ⇔

≡ ╩ ™⁸ │ ╕√│ ─™∏╣─

⌐╟∫≡╙ ↕╢═⅝≢│⌂ↄ⁸ │ ─╕

╕ ∆═⅝≢⁸ ∞↑⅜ ⌐ ↕╣╢═⅝∞≤

℮ ╩ ∫√⁹HansGa1l(1936)╙↓─ ╩ ⇔

√⁹ 

⇔⅛⇔⌂⅜╠∕─ ⁸ ⌐⅔↑╢ ─ ₁⌂

╩ ⇔√ ─ ─ ⁸ │

ↄ═⅛╠↨╢ ≢⁸∕╣╠─ │⅛⌂╡─

╩ ⇔⁸⇔⅛╙ ≤ ╩ ⇔⁸

⌐ ⌂ ╩ ⇔ ╢ ╩ ™╢═⅝≢№ 
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╢≤─ ⌐ ⇔√⁹ 

∕╣╠ ₁─ ─ ≢⁸ │

─ ⌐ 1943 ◌ꜟ◦►ⱶ⅜ ⌂ ─

≈≢№╢≤ ⇔√⁹ 

⁸ ⅜ №╢™│ ⌐ ↕╣╢╟℮

⌐⌂∫√─│⁸1883 Cohn⅔╟┘Mendelsohn⅜●ꜟ

Ᵽ♬כ ╩ ⇔√─⌐ ╕╢⁹ 

Versogen(1891)│ ⅜ ─ ≢№╢≤

⇔√⁹↓─ ╩⁸ ┼│∂╘≡ ⇔√─│⁸

Breuer( 1900)≢⁸∕─ Zierle r ( 1905)⁸Prinz(19 19)⁸

Rhein( 1926)╠⅜ ⌐NaCl⁸ꜜכ♪ⱱꜟⱶ ⁸

⁸ ╩ ⇔√⁹Zier1er( 1905)│

⌐ ─ ⌐ ⇔√ ╩ 30/J=T(J=

(mA)⁸T= ( )⁸30= )≤™℮ ≢ ⇔√⁹

Grossmna╠╙↓─ ⌐│ ╩ ⇔≡™╢⁹ 

Johnstone(1922)⁸Grossman⅔╟┘ App1eton │∕

╣∙╣Churchill fi◐⁸♅♪כꜜ─ ╩

™≡ ╩ ™⁸ ⌂ ╩ √≤ ⇔≡

™╢⁹ 

∂ↄGrossman⅔╟┘ Appleton( 1931)│⁸™⅛⌂╢

⌐⅔™≡╙⁸ ⌐⅔↑╢ ⅜⁸ ⌐⅔↑

╢ ╟╡ ≢№╢≤ ═≡™╢⁹ 

Bernard( 1831)⁸B1eichsteiner( 1937)⁸Stein( 1937) 

⁸Holzach(1938)⁸Friedrich( 1951)╠╙ ⌂ ≢⁸

⌐ ╩ ≡™╢⁹ ─ │ ╣╙

╩ ⌐ ⇔√╙─≢№╡⁸ │ ─

( )⁸( )─ ╩ ∫√▬○fi⌐ ↕╣⁸ ₁─

≤ ─ ─ ┼ ∫≡ ∆╢⁹ 

⌐⅔↑╢ ⌐│⁸ ( 1952)⅜ ─╟℮⌂

⌐╟╡ ↕╣ ™ ⁸∆⌂╦∟⁸ⱬ♬◦ꜞfi⁸

ⱱ⸗☻ꜟⱨ□Ⱶfi⁸☻♩꜠ⱪ♩ⱴ▬◦fi─▬○fi ╩

⌂℮ ⌐⁸ ─ ╠⌂™╟℮⌂ ≤⇔≡

╩ ⇔⁸↓─ ⌐╟∫≡⁸ꜜ ◌♪כꜜ♪כ

ꜞ ⁸ ▪fi⸗♬▪ ╩ ™ ─ ⁸⅔╟┘

─ ⌐≈™≡ ╩ ™⁸ ⌐ ─

⅜ ↕╣╢ ╩ ⇔√⁹ 

⁸ ( 1950)⁸ ( 1952)⁸ ⁸ ( 1952)⁸

⁸ ( 1952)⁸ (1952)╠│⁸ ─ ╩ ™Ɑ 
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♬◦ꜞfiG◌ꜞ►ⱶ ⁸ꜜ ꜞ◌♪כꜜ♪כ ⁸ ▪

fi⸗♬▪ ⁸20%ⱱ⸗☻ꜟⱨ□Ⱶfi ⁸☺ⱥ♪꜡☻♩꜠

ⱪ♩ⱴ▬◦fi ╩ ™≡⁸ ⌐ ⌐ ╩

╢≤ ⌐⁸ ╩ ∆╢ ⅜∆ↄ⌂™≤

⇔≡™╢⁹ 

╠( 1957)│⁸ ─ ⌐ ⇔≡ ─ ⌐

⌂╢ ╩ ™≡⁸ꜜ ꜞ◌♪כꜜ♪כ ─▬○

fi ─ ╩ ™⁸ ─ ╩

∫√⁹ 

( 1958)│⁸20,000unit/ Ɑ♬◦ꜞfiG◌ꜞ

►ⱶ ⁸25mg/ ♥ꜝⱴ▬◦fi ⁸5,000unit /

♥♩ꜝ◦fi ╩ ─ ⌐ ─

─ ─╙≤⌐ ╩ ™⁸ ⌂╠┘⌐

⁸ ─ ╩ ∫√⁹∕╣╠─

⁸ ⁸ №╢™│ ⌐ ∑

╢ ─ │ ─ ─ ⌐

∆╢╙── ↄ≢№╢ ⁸⌂╠┘⌐▬○fi ⌐ ⇔≡

↕╣╢ ─ ⌐ ⅎ╢ │╖≤ 

╘╠╣⌂™ ╩ ⇔√⁹ 

( 1959)│⁸ ─ ⌐ ⌂ ≢⁸3%

▪fi⸗♬▪ ⁸25%ꜜ ꜞ◌♪כꜜ♪כ ⁸20%ⱱ⸗☻ꜟⱨ

□Ⱶfi ⁸10,000unit/cc Ɑ♬◦ꜞfiG◌ꜞ►ⱶ ╩

⇔⁸ ─ ⁸ ─◓ꜝⱶ꞉▬

◕ꜟ♩ ⁸⌂╠┘⌐Ⱬⱴ♩◐◦ꜞfi◄○☺fi ╩

™⁸ ⌂╠┘⌐ ╩ ™⁸ ⁸

╠≤╒╓ ⌂ ─ ⌐⁸ ⌐╟╢ ⌐⅔™

≡ ╩ ⇔ ⌂ↄ≡╙⁸ ⌐ ─ ⅜╖

≤╘╠╣╢ ╩ ⇔≡™╢⁹ 

⁸ (1956)│ ─ ≤⇔≡─ ⌐

⇔≡⁸√∞ ⌐ ╩ ⇔√∞↑≢│

─ pH⅜ 7.8⁸ ─ pH⅜ 7.3⁸ ─ pH⅜

6.8 ≤ ╠╣╢ ⁸( )▬○fi│ ─ ⅛╠

⌐ ℮⅜⁸( )▬○fi│ ⌐ ⅛╠ ─

⌐ ∫≡ ∆╢ ⁸ ⌂ ╩ → ╠╣⌂ↄ⁸

▬○fi ─ ⅛╠⁸▬○fi╩ ⌐ ─ ⅛ 

╠ ∑⇔╘╢ ≤⇔≡─ ╩ ⇔√⁹↓╣

⌐╟╡ ╩ ⁸ ⌐ ⌐ ∑⇔╘╢ ⌐

⇔√⁹↓─ ─ │ 1 (1.5V) ╩ ⇔√ 
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⅜⁸ 1.5V≤⇔√ ─ ╩ ╢ │ 20ɡA

50ɡA≢№∫√⁹ 

(1955)│ ─ ⌐ ∆╢ ╩ ™⁸

╩ ⇔√ ⌐ ⇔ ⌐ ◌ꜟ◦►ⱶ⁸⅔╟┘

◌ꜟ◦►ⱶ╩ ⇔√ ⌐│⁸ ⌐ ⇔≡ ™

≢│ 1/3 ─ ≢ ∆╢ ╩ ⇔ ⇔√⁹ 

│ ⌐ ↑╢ ⌐⁸

─ ⁸ ─ ⁸ ⁸ ⁸⅔╟┘ ─ ⌂

╠┘⌐ ⌐ ≠⅝ ─ ┼─

╩ ╡⁸ ╩ ≡↓╣╩ 1O ⌐

⇔√⁹ 

│ ≤ ↄ ∂ ⌐ ≠⅝⁸ ⅜

≢ ⌐ ∆╢ PyoCure╩ ⇔⁸

─ ─ ⌐ ∆╢ ╩ ╦∏⁸ ─

⌐≈⅝ ╩ ™⁸ 5 8 ≢⁸

⅝│ 2 3 ─ ≢⁸ ─ ⌂╠┘⌐

─ ⁸ ─ ╩ ╘⁸1◔ ⌐ 

│ ─ ─ ≤ ⌐꜠ ─

─ ⅜ ↕╣⁸↓≤⌐ №╢ ≤⇔≡⁸

╘╠╣√ ─ ⌐ ─ ─╖

≤╘╠╣√ ╩╖≤╘⁸↓╣╩ 141 ⁸

11 ⁸⅔╟┘ ( 14 7 )⌐

⇔√⁹ 

⁸ ( 1957)│⁸ ⁸ ─ ⌐

⇔⁸ ╩ 1 2 1ﬞ ↕∑ ⅔╟

┘ ─ ⁸ ─ ⁸ ⌐⅔↑╢

─ ─ ⁸ ⁸ ─ ⁸ ⁸

⁸ ─ ⌐≈™≡ ▫ⱨכꜝ◌╩╣↓⁸⇔

ꜟⱶ⌐ ⇔⁸ ─ ╩ ⇔ ╩ ⁸↓

╣╩ ⇔√⁹ 

│⁸ ⌐ ∆╢꜠ ╩ ╘⁸↓

╣╩ 143 ⌐ ⇔√⁹↓─ ⌐ ™

│PyoCure ⌐╟╢ ─ ─ ⇔√꜠

ⱨ▫ꜟⱶ⌐╟╡⁸꜠ ─ ─ ╩ ⇔⁸

╩ ⁸↓╣╩ 145 ⌐⅔™≡ ⇔√⁹ 

⌐ │⁸PyoCure─ ⌐⅔↑╢  
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┼─ ⅛╠⁸↓╣╩ ⌐⅔↑╢

⁸∆⌂╦∟ ┼─ ╩ ⅎ⁸ ⌐

─ ⅝ ╩ √⁹ 

i) ⌐ ⇔≡⁸100ɡA10 ─ ▬○fi

─ (2.8 %NaF )⌐╟╡ ─ №╢

™│ ⇔™ ╩╖≤╘√⁹ 

ii) ⌐ ∆╢ ─ ⁸

⌐ ⇔⁸2.8%NaF ⁸100ɡA⁸5 10

⌐╟╢ ▬○fi ╩ ™⁸1 ─ ⌐╟╡

⌐ ┘ ─ ╩ ╘√⁹ 

iii)( ) ╩ ⌐ ⇔≡ ─ ╩

╡⁸№╦∑≡ ─ ┼─ ╩ ╖⁸

╩ √─≢⁸↓╣╠╩ 148 ⌐ ⇔

√⁹ 

⅜ ─ ⌐⅔↑╢▬○fi ⁸ ⌐

▬○fi ─ ─ ≢№╢⅜⁸ ▬○fi

─ ⌐ ∆╢ ⌐ ⇔≡│

∞ ╙↓╣╩ ⇔≡™⌂™√╘⁸ │ ─

╩ ™≡ ╩ ∫√ ≢№╢⁹ 

 

и ⌂╠├⌐  

( )  

│⁸ 1 ⌂™⇔1 ─ 6 ╩ ™⁸

꜠ (60KVP⁸10mA⁸3 )⌐╟╡ ⌐ ─⌂

™ ╩ ⇔≡⅛╠⁸╕∏⁸ⱠfiⱩ♃כꜟ( 1 Ɑfi

♩Ᵽꜟⱦ♃כꜟ 50mg ⱪ꜡Ⱨ꜠fi◓ꜞ◖כꜟ 20% 

ꜟכ◖ꜟ▪ 1O%)─ 5 15cc─ ╩ ™⁸

─ ⌐│⁸alcoho1⁸chlorofor m⁸ether ⁸ 

(1:2:3 ─ )⌐╟╢ ╩ ⇔√⁹ 

╕∏ ╩3,000 Rivanol ⌐≡ fi♅♪כꜜ

◐╩ ⇔⁸≈™≢Carborandum point ⌐≡ ─

╩ ⇔ Bur╩╙∫≡ ╩ ⇔⁸ ╩

™≡ ╩ ∫√⁹ │ ꜟכ♪◦◐○

⌐≡ ─ ╩ ™⁸ ─ │⁸

╩ ⌐ ⇔⁸ ╩ ∫√⁹ ⌂

╩ ╩ꜟכ♪◦◐○⁸≡∫ ⌐≡ ⇔√⁹ 
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∕─ 2.8%NaF─▬○fi ╩ ∫√⁹ 

▬○fi ⌐ ⇔≡⁸ ↕╣≡™╢⁸₈Pyocure₉╩

⇔√⁹₈Pyocure₉│ ⁸ ⁸ ⁸⅔

╟┘ɡA ╟╡⌂╡⁸ ⌐│ 9V ╩ ⇔≡™

╢⁹ 

┼│( ) ╩ ⇔√⁹∆⌂╦∟ ⌐

╩ ⇔⁸↓╣⌐ 2.8%NaF ⌐ ⇔√ ⁸( )

─ ⌐ ⇔⁸ ⌐ ⇔√⁹( ) ─

│ ╟╡ ╣√ ╕√│ ─

⌐ ⌐ ↕∑√⁹ │ 150ɡA⁸ │ 5

≤⇔⁸ │ ∆═≡ ≤⇔√⁹ 

₈Pyocure₉─ │ 1 ⌐ ∆ ╡≢№╢⁹ 

 

1 Pyocure─  

 

E:  V.R:  R:  

S:  ɡA:  

 

▬○fi ⁸ ─ ╩ ╡⁸

◌ꜟ◦►ⱶ╩ ⌐≡Ɽ☻♃ ⌐

⇔√ ⌐≡⁸ ╩ ™⁸Amalgam╩╙∫≡

╩ ⇔√⁹ 

│⁸NaF▬○fi ─╖╩ ╦∏⁸∕─ │

≡ ≤ ⌂ ≢⁸ ─ ⁸ ⁸

⁸ ⁸⌂╠┘⌐ ╩ ™⁸Amalgam⌐╟

╢ ─ ╩ ∫√⁹ 

─ ╩ ⁸7 ⁸15 ⁸30

⇔√ ⁸꜠ ⌐╟╡ ─ ╩ ⇔⁸♅

◒꜡Ɽfi♫♩ꜞ►ⱶ ╩ ⇔⁸ ∑⇔╘

√⁹ 

│⁸ ╩ ≤⇔ 140 ≢⁸

│ 1 ⌐↓╣╩ ⇔√⁹ 
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1   

     7  15  30   

▬○fi 

 
24  24  24  72  

 23  21  24  68  

 47  45  48  140  

( )  

∑⇔╘√ ─ ╩ ⇔, 1O%ⱱꜟⱴꜞfi

⌐≡ ⁸10% A1coho1 ≢ ⇔⁸ ⌐ ∫

≡♠▼꜡▬☺fi ╩ ⇔√⁹ 

∕─ ⁸↓╣╠⌐Hematoxylin- Eosin ╩ ⇔

⇔√⁹ 

 

й.  

140 ─ ─ │⁸↓╣╩╕≤╘≡⁸

2 ⅔╟┘ 3 ⌐ ⇔√ ╡≢№╢⁹ 

↓╣╠─ ─ ╩ ∆╢ │⁸™√∏╠⌐

⌐╦√╢ ╣⅜№╢≤ ⅎ╠╣╢─≢⁸

⌐ ╩ →⁸↓╣─ ╩ ∆╢ ≤∆╢⁹ 

⌐╟╢ ─ │⁸▬○fi ┘

≤╙∕─ ⌐╙≤≠™≡⁸ ⁸╛╛ ⁸

─ ≤⇔√⁹∆⌂╦∟∕─ │⁸1) ≤│⁸

⌐╒≤╪≥ ╩ ╘⌂™⅛⁸№╢

™│ ─ ⅜╖≤╘╠╣╢⅜⁸ ─ ⅛╠

⅔∕╠ↄ ⅝ ⌐ ⌐™√╢≤ ╦╣╢╙─

⅔╟┘ ─ ⌐™√╠∏⁸ ⌐  

─╖≤╘╠╣╢ ─ ⌐№╠√

⌐ ─ ⅜⅔↓╡⁸ ⅜ ⌐ ─

⅛╠ ↕╣╢⌐ ∫√╙─⁸№╢™│ ─ ⅜

╖≤╘╠╣⌂™╕≢╙⁸∕─ ⅜ ╕√│

⇔√ ⌐╟∫≡ ╦╣⁸ ↄ ─╖≤╘╠╣⌂

™╙─⁸⌂™⇔│ ─ ⅜№∫≡╙⁸ ⅛╠

∏ ∆╢≤ ⅎ╠╣╢╙─≤⇔√⁹2)╛╛ ≤│

⌂ │╖≤╘╠╣⌂™⅜⁸∆═≡─ ⌐⅔™

≡ ⌂ ⅜ ╦╣⁸⅔∕╠ↄ ⅝ ⌐⁸

⌂ ⌐™√╢≤ ╦╣╢╙─≤⇔√⁹3) ≤│⁸

⌐ ─ ⅜ ╩⅝╦╘╢╙─⁸╕√│ ⌂

─ ⅜╖≤╘╠╣╢╙─≢№╢⁹ 
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1) ▬○fi ─  

( ) 7 ╩ ⇔√ ─  

↓─ ⌐ ∆╢ │ 24 ≢№╢⁹↓╣╠─

⌐╟╢ │⁸ ⌂╙─⅜ 22 (91.7%)⁸╛╛

⌂╙─⅜ 2 (8.3%)⁸ ⌂╙─│ ↄ╖≤╘╠╣

⌂⅛∫√⁹ 

i) ⌂  

7  A3  7  

2 ⅜ ─ ≢№╢⁹ 

 

2  ▬○fi  

7 ─  

⌂  

7  A3  7  

 

a.   b.  

c.   d.  

e.   f . ™╦╝╢  

│╒╓ ⌐ ╦╣⁸ ─ ╙╒≤╪≥

╖≤╘╠╣∏⁸╦∏⅛⌐ ⌐ ⌐⅔∟™∫

√ ─ ╩╖≤╘╢─╖≢№╢⁹ ╙

╒≤╪≥ ╩ ↕∏⁸ ⌐╙╕∫√ↄ

⅜╖≤╘╠╣∏ │ ≤ ⇔√⁹ 

─꜠ │ 3 ⌐ ∆ ╡≢№╢⁹↓╣⌐⅔

™≡╙╕∫√ↄ ╩╖≤╘⌂™⁹ 

15  A3  7  

4 ⅜ ─ ≢№╢⁹ 
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3 ▬○fi  

7 ─꜠  

A3  7 6 

 

4  ▬○fi  

7 ─  

⌂  

15  A3  7  

 

a. ╒≤╪≥ ⌂  

b.  c.  

⌐│ ─ ╕╡⅜╖≤╘╠╣╢⅜

⌐│╒≤╪≥ ╩ ⇔≡™⌂™⁹⅝╦

╘≡ ⌂ ╩ ╖≤╘╢⅜⁸↓╣╠─ ─

│⅝╦╘≡ ≢ ⌐ ⌂⅜╠

╩ ⇔≡™╢ ╙№╢⅜⁸ osteoid ⁸

⌐╟╢ ╙╖╠╣⁸╗⇔╤ ⌂ ╩ ⇔≡™

╢≤ ⅎ╢⁹↓≤⌐ ⌐⅔™≡│⁸ ─ ⌐

╟╢ ⅜╖≤╘╠╣⁸ │ ≤

⇔√⁹ 

─꜠ │ 5 (A)⌐ ∆ ↄ≢№╢⁹ ╙

╕√⁸╕∫√ↄ ╩╖≤╘⌂™⁹ 
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5 ▬○fi  

7 ─꜠  

A3  8  7  6  

 

14 A3  6  

6 ⅜ ─ ≢№╢⁹ 

│ ⌐ ─ ⌐⅔∟™∫≡ ⇔

≡™╢ │╖≤╘╠╣╢⅜⁸ ⌐│

╕∫√ↄ ╩╖∏ ⌐⅔↑╢ ─

⅜ ⌐⅔↓⌂╦╣≡™╢ ⅜ ╠╣╢⁹

⌐╙ ─╖≤╘╠╣╢ ╙№╢⅜⁸ ─

╙╕√ ⌐╖≤╘╠╣╢⁹⇔√⅜∫≡ ╙

≤ ⇔√⁹ 

 

6  ▬○fi  

7 ─  

⌂  

14  A3  6  

 

  a. ⇔√ ─  

  b. ↄ ⌂  

  c. ™╦╝╢  

  d. ╩ ╘√  
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─꜠ │ 5 (B)⌐ ∆ ↄ≢№╢⁹

╙╕√⁸╕∫√ↄ ╩╖≤╘⌂™⁹ 

 

(ii) ╛╛ ⌂  

18  A3  8  

7 ⅜ ─ ≢№╢⁹ 

⌐│ ⅜ ⇔⁸ ⌐⅔∟™∫√ ╩

⇔≡™╢⅜⁸ ⌐╦∏⅛⌐ ╩╖≤╘╢─╖≢

№╢⁹ │ ⌐ ↕╣√ ⌐│ ∫≡™⌂™

⅜⁸ ⌐│ ⌂ ╩

⇔≡™╢⁹ ⌐╙ ↕╣√ ╩╖

≤╘╢⁹⇔⅛⇔⌂⅜╠⁸ ─╖≤╘╠╣╢

⌐│⁸⅛⌂╡ ⌂ ─ ⅜╖≤╘╠╣⁸

─ │ ↕╣╢⌐ ╡⁸ ⌂╠∏⇔≡

⌐ ™ ╢╙─≤ ⅎ╠╣╢⁹⇔√⅜∫≡ │⁸

≤│╖≤╘ ™√╘⁸╛╛ ≤ ⇔√⁹↓

≤⌐⁸ ⌐⅔™≡ ⌐⅔↑╢ ─ ⌐╟

╢ ─ ╠╣╢ ⅛╠ ≤│ ⅎ╠╣⌂™⁹ 

 

7  ▬○fi  

7 ─  

╛╛ ⌂  

18  A3  8  

 

a. ⌐ ≈√  

b. ─  

c. ─  

d. ⌐ ↕╣√  

a 

a 

b 

b 

c 

c 

d 

d 
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─꜠ │ 5 (C)⌐ ∆ ↄ≢№╢⁹

╙╕∫√ↄ ╩╖≤╘⌂™⁹ 

 

19  A3  6  

8 ⅜ ─ ≢№╢⁹ 

 

8  ▬○fi  

7 ─  

╛╛ ⌂  

19  A3  6  

 

a. ∆╢  

b. ─  

c. ⇔√  

d. ↕╣√  

 

│ ⁸ ╩ ⇔≡ ⌐╕≢

ↄ ↕╣√ ≢⁸ ⌐ ⌐⅔∟™∫√

╩╖≤╘⁸ ⌐│⅛⌂╡ ⌂ ⅜ ∆╢⁹

⅔∕╠ↄ↓─ ⌐ ⅜ ∑╠╣⁸ ─ ⌂

⌐╟╡⁸⅛ↄ─ ⅝ ⌐√∟ ∫√≤ ⅎ╠╣

╢⁹ ⌐╙ ╩ ╘≤⇔≡ ↕╣√

╩╖≤╘╢⅜⁸ ⌐ ⇔√ ╩  

⌐ ─ ⅜╖≤╘╠╣╢⁹ ⁸ ⌐╙

╘≡ ⌂ ─ ⅜╖≤╘╠╣╢⁹↓╣╠│

─ ∆╢ ╩ ╪≢ ⌂ ─

─ ╕╣≡™╢╙─≤ ╦╣╢⁹ ─ ⅛

╠⁸ ⌐ ⌂ ╩╖≤╘╢⌐ 

71 

 

9  ▬○fi  

7 ─꜠  

A3  6 7 8 

 

╙⅛⅛╦╠∏⁸ ╩ ╛╛ ≤ ⇔√⁹ 

─꜠ │⁸ 9 ⌐ ∆ ↄ≢№╢⁹ 

╙╕√⁸╕∫√ↄ ╩╖≤╘⌂™⁹ 

 

15 ╩ ⇔√ ─  

↓─ ⌐ ∆╢ │ 24 ≢⁸∕─℮∟ ⌐

≤ ↕╣√╙─ 17 (70.8%)⁸╛╛ ≤

↕╣√╙─ 6 (25.O%)⁸ ≤ ↕╣√╙─ 1

(4.2%)⅜╖≤╘╠╣√⁹ 

(i) ⌂  

33  A2  6  

10  ▬○fi  

15 ─  

⌂  

33  A2  6  

 

a.  

b. ↕╣√  

c. ↄ ⌂  

a 

b 

c 

d 

a 
c 

b 



 

 

72 

 

10 ⅜ ─ ≢№╢⁹ 

⌐│╒≤╪≥ ╩╖≤╘∏⁸╒╓ ⌂

⅜ ╦╣√╙─≤ ⅎ╠╣╢⁹ ⌐╙

─ ─ │╖≤╘╠╣╢⅜⁸ ⌂ ₁

│╖≤╘╠╣⌂™⁹ ⌐│⁸ ─ ⅜ ≢⁸

│↓╣⌐╟╡ ⌂ ╩ ⇔⁸ ≤

≤│ ⌐ ∑╠╣≡™╢⁹ ⌐╙

─ ⅜ ≢№╡⁸ │ ≤ ⇔√⁹ 

─꜠ │⁸ 11 ⌐ ∆ ↄ≢№╢⁹ 

╙╕∫√ↄ ╩ ╘⌂™⁹ 

 

11 ▬○fi  

15 ─꜠  

A2  6  7  

 

 

12  ▬○fi  

15 ─  

⌂  

      31  A2  7  

 

a. ↕╣√  

b. ↄ ⌂  
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 31  A2  7  

12 ⅜ ─ ≢№╢⁹ 

⌐│ ⌐⅔∟™∫√ ─ ╩

╖≤╘╢⅜⁸ │╕∏ ⌐ ↕╣√≤ ⅎ╠╣╢

≢№╢⁹ ⌐│ ─ ↕╣√

╩╖≤╘╢⅜⁸↓╣│ ⌐ ⇔√ ◌ꜟ

◦►ⱶ─ ≤ ⅎ╠╣╢⁹ ⌐│ ⌂

─ ╩ ╘⁸ ⌂™╦╝╢ ⅜ ↕╣≡™

╢ ╩╖≤╘╢⁹ ⌐╙╒≤╪≥

│╖≤╘╠╣∏⁸╦∏⅛⌐ №╢™│  

⇔√ ⅜∆≢⌐ ⇔√ ╩╖≤╘╢─╖≢№

╢⁹ ⌐│⁸ ╩ ∫≡ ⌂ ─

╩╖≤╘╢⁹ │ ≤ ↕╣√⁹ 

─꜠ │⁸ 13 (A)⌐ ∆ ↄ≢№╢⁹

╙╕√⁸╕∫√ↄ ╩╖≤╘⌂™⁹ 

 

13  ▬○fi  

15 ─꜠  

A2  7  6  

 

 

32  A2  7  

14 │ ─ ≢№╢⁹ 

⌐ ⌐⅔∟™∫√ ╩╖≤╘

╢⅜⁸ ╙╕√⁸╒╓ ⌐ ⅜ ↕╣≡™╢⁹

│ ↄ ≢⁸⌂╪╠─ ╩╙ ╢↓≤

⅜≢⅝⌂™⁹ ⌐№╢ ⌐│ ─

⅜ ╡⁸╒≤╪≥─╙─⅜ ↕╣≡™╢─╩ ℮↓≤

⅜≢⅝╢⁹ ⌐ ↄ™╦╝╢ ─ ⌐│⁸

◌ꜟ◦►ⱶ⌐╟╢ ⅜ ╘╠╣╢⁹ ⌐

⅔™≡│⁸ ⌐ ─ ⅜ ╦╣≡™╢⁹  

─ ⅛╠ │ ≤ ↕╣√⁹ 

─꜠ │⁸ 13 (B)⌐ ∆ ↄ≢№╢⁹ 

a 
b 
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14  ▬○fi  

15 ─  

⌂  

32   A2  7  

 

a. ⇔√  

b.  ↕╣√  

c. ↕╣√  

d. ↄ ⌂  

15  ▬○fi  

15 ─  

⌂  

44  A2  6  

 

a. ⇔√  

b. ↕╣√  

c. ↄ ⌂  

d. ↕╣√  

73 

 

╙╕√⁸╕∫√ↄ ╩ ╘⌂™⁹ 

44  A2  6  

15 │ ─ ≢№╢⁹ 

│ ⌐ ⌐⅔∟™∫√ ─ ⅜

∆╢⁹ ⌐│ ─ ╩╖≤╘⁸

│ ↕╣≡™╢⁹ ⌐│╒≤╪≥

╩╖≤╘∏⁸ ⌐╙ ⌂ ─ ╩╖≤

╘╢⁹↓≤⌐ ⌐⅔™≡│ └╤ↄ osteoid

─ ⅜ ╠╣╢⁹ ─ ⅛╠ │

≤ ↕╣√⁹ 

─꜠ │⁸ 16 (A)⌐ ∆ ↄ≢№╢⁹

╙╕∫√ↄ ╩╖≤╘⌂™⁹ 

16  ▬○fi  

15 ─꜠  

     A2  6 7 8 

 

45  A2  7  

17 ⅜ ─ ≢№╢⁹ 

╙ ⌐ ⌐⅔∟™∫√ ─ ─

╩╖≤╘╢⅜⁸ ⌐│╒≤╪≥ │╖╠╣⌂™⁹

│ ⌐ ↕╣≡│™⌂™⅜⁸↓─ ─

─ │⅛⌂╡ ≢⁸ │╒≤╪≥─╙─⅜

⌐ ™ ⅜ ╠⅛⌐╖≤╘╠╣╢⁹

⌐╙ │╕∫√ↄ╖≤╘╠╣∏⁸╒≤╪≥

╩ ⇔≡™╢⁹⌂⅔⁸ ⌐│⁸

─ ⅜ ↕╣≡™╢⁹ │ ≤ 

↕╣√⁹ 

─꜠ │⁸ 16 (B)⌐ ∆ ↄ≢№╢⁹

╙╕∫√ↄ ╩ ╘⌂™⁹ 

 

(ii) ╛╛ ⌂  

40  A2  7  

 

a 

b 

c 

a 

b 

c 

d 

d 



 

 

74 

 

17  ▬○fi  

15 ─  

⌂  

15  A2  7  

 

a. ↕╣√  

b. ⇔√  

c. ↄ ⌂  

 

18  ▬○fi  

15 ─  

╛╛ ⌂  

40  A2  7  

 

a. ↕╣√  

b. ╩ ╗∫√  

c. ∆╢  

d. ⁸ ↕╣╢  
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18 │ ─ ≢№╢⁹ 

│ ⌐™√╢╕≢ │ ↕╣≡™╢⁹

─ ⌐│ ⌐ ─ ⅜╖≤╘╠

╣╢╒⅛⁸ ╩ ⌐ ⌐╦√╢ ⅜

╖≤╘╠╣╢⅜⁸∕─ │⁸∆≢⌐ ⅜

↕╣⁸™╦╝╢ ─ ╩ ⇔≡™╢⁹

╙ ∑╠╣≡™╢ ╩╖≤╘╢⅜⁸╕√ ⁸

⌂ ─ ╙ ∫≡™╢⁹ │ ─ ⌐╟

╡⁸ ⌂ ╩ ⇔√╙─≤ ↕╣╢⅜⁸ 

↓─ ─ ⁸⌂╠┘⌐ ⌐╟╡⁸

╩≤╡≈≈№╢╙─≤ ⅎ╠╣╢⁹ ⌐ │⁸

╛╛ ≤ ↕╣√⁹ 

─꜠ │⁸ 19 (A)⌐ ∆ ↄ≢№╢⁹

─꜠ ⌐⅔™≡│⁸ ╛╛ ╩ ⅝⁸

╙╕√ ⌂⅜╠ ╩ ⇔≡™╢↓≤╩ ╘

√⁹⇔√⅜∫≡⁸ │꜠ ─ ⅛╠╙ ⌂⅜

╠ ╩ ╘⁸ ╛╛ ≤ ⇔√⁹ 

 

19 ▬○fi  

15 ─꜠  

A2  8 7 6 

 

(iii) ⌂  

39  A2  7  

20 │ ─ ≢№╢⁹ 

│ ⌐ ╩╖≤╘⁸ ⌐╙⁸

╩ ⌐ ⌐ ╩╖≤╘╢⁹

⇔⅛⇔⌂⅜╠⁸↓─ ╙ ╟╡─ ⌐

╟╡⁸ ⌂™⇔ ⌐ ⇔≈≈№╢

⅜ ⅎ╢⁹ │⁸ ⌐⅔™≡│

↕╣≡™╢⅜⁸ ╩╕⌠⅛╣√ ⌐│⁸

⌂ ─ ⅜╖≤╘╠╣╢⁹ 

 

a 

b 

c 

a 

b 

c 

d 
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20  ▬○fi  

15 ─  

⌂  

39  A2  7  

 

a. ─ ─ ╠╣╢  

b. ─ ─ ╠╣╢  

c.  

 

│ ─ ⅛╠⁸ ─ ⅜

⌐ ↕╣√╙─⅜⁸ ⌂ ╩ ╡≈≈№

╢╙─≤ ╦╣╢⁹⅔∕╠ↄ ™ ⌐│⁸ ⌂

╩√≥╡ ╢╙─≤ ⅎ╠╣╢⅜⁸ ─ │⁸

≤ ⇔√⁹ 

─꜠ │⁸ 19 (B)⌐ ∆ ↄ≢№╢⁹

⌐⅔™≡│⁸ │∕─ ╩╖≤╘ √⅜⁸

│╛╛ ╩ ⇔⁸꜠ ⅛╠╙⁸

⅛╠╙ ≤│ ⅎ╠╣∏⁸ ≤ ↕╣√⁹ 

 

(Ɫ) 30 ╩ ⇔√ ─  

↓─ ⌐ ∆╢ │ 24 ≢⁸∕─℮∟ ⌐

≤ ↕╣√╙─ 19 (79.2%)⁸╛╛ ≤

↕╣√╙─ 3 (12.5%)⁸ ≤ ↕╣√╙─ 2

(8.3%)⅜ ╘╠╣√⁹ 

 

(i) ⌂  

68  A1  6  

21 │ ─ ≢№╢⁹ 
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21  ▬○fi  

30 ─  

⌂  

68  A1  6  

 

a. ™╦╝╢ ─  

b. ⌐ ↕╣√  

c. ⌐ ↕╣√  

 

│⁸ ∕╣ │ ≢№∫√ ≢⁸

⌐™╦╝╢ ─ ⌐⅔™≡ ⅜

⇔≡™╢⁹ ─ ─ ⌐│ ⌐ ─

⅜╖≤╘╠╣⁸ ⌐∕∫√ ⌐⅔™≡╙

⅜ ⌐⅔™≡ ↕╣≡™╢↓≤⅜╖≤

╘╠╣╢⁹ ⌐│ │╒≤╪≥ ╠╣∏⁸

⅜ ≢№╡⁸ ⌂ ─ ⅜⁸

─ ⌂╠┘⌐ ⁸ ⌐╖≤╘╠╣╢⁹

⌐⅔™≡│ ─ ⌐╟╡⁸ ⌂

⅜╖╠╣╢⁹ ⌐⅔™≡╙

│╕∫√ↄ ╘╠╣∏⁸ ─ ⅜ ↕╣≡™╢⁹

⌐╙ ⌂ ⅜╖╠╣╢⁹ ─ ⅛

╠ ╩ ≤ ⇔√⁹ 

─꜠ │⁸ 22 (A)⌐ ∆ ↄ≢№╢⁹

│ ⌐ ╘≡ ─ ╩╖≤╘╢ │╕∫

√ↄ ≢№╡⁸7 ⌂╠┘⌐ 8 ─

≤ ⌐⁸ ⌐⅔™≡⁸ ╩ ∆

─ ╩ ╘╢⁹ 

 

a 

b 

c 

a 

b 

c 
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22  ▬○fi  

30 ─꜠  

A1  6 7 8 

 

 

23  ▬○fi  

30 ─  

⌂  

67  A1  6  

 

a.  

b. ⌐ ↕╣√  

c. ─ ⌐╟╡ ⅜ ↕╣√  

 

67  A1  6  

23 │ ─ ≢№╢⁹ 

╙ ─ ≢ ↕╣╢ ≢№╢

⅜⁸ ⌐│ ⅜ ↕╣⁸ ⌐

│ ⌐ ╩ ╘∏⁸ │ ≤╙

⌂╠┘⌐ ╩ ∫√ ─

╩ ╘╢⁹ ⌐│⁸ ─ ⅜ ╠╣╢ ⁸

₁⌂ ─ ⅜ ⇔≡™╢⁹ ⌐│⁸

⅝╦╘≡ ⌂ ─ ⅜ ╡⁸ ⌐ ╩ 
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∆╢⌐ ∫√⁹ │ ↄ ≢№╡⁸  

─ ⌐│ ⌂ ─ ⅜╖≤╘╠╣╢⁹ 

│ ⌐ ⇔≡│ ⌐ ∆╢⅜⁸

⌂ ≤ ⇔√⁹ 

─꜠ │⁸ 22 ( B)⌐ ∆ ↄ≢№╢⁹

│ ⌐╛╛ ╩╖≤╘╢ │ ╩╖≤╘

⌂™⁹ 

 

58  A1  6  

24 │ ─ ≢№╢⁹ 

│ ╟╡ ⌐ ↕╣√ ≢⁸ ⌐

│ ─ ⌐⅔∟™∫√╙─⅜╖≤╘╠╣╢⌐

∆⅞⌂™⁹ │⅝╦╘≡ ≤⌂∫≡™╢⅜⁸↓╣

│⁸ ↕╣√ ⅜ ≢№∫√ ≤⁸ ⇔√

◌ꜟ◦►ⱶ─ ⌐╟╡⁸ ⅜ ⇔√√╘≢

№╢⁹⇔⅛⇔⁸ ⌐⅔™≡⅝╦╘≡ ⌂

─ ⅜ ╡⁸ │ ⌐ ⅜⅔↓⌂╦╣≡™╢⁹

⌐│ ↄ ⅜╖≤╘╠∏⁸

≤ ≤─ ⌐⅔™≡ ™ ⅜╖≤╘╠╣

╢⌐∆⅞⌂™⁹ ⌐│ ⌂ ─ ╩╖≤

╘╢⁹ │ ≤ ⇔√⁹ 

 

24  ▬○fi  

30 ─  

⌂  

58  A1  6  

 

a. ⌐╟╢™╦╝╢  

b. ⇔√  

c. ⌂  

d.  

a 

b 

c 

a 

b 

c 

d 
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25  ▬○fi  

30 ─꜠  

A1  6 7 8 

 

─꜠ │⁸ 25 (A)⌐ ∆ ↄ≢№╢⁹

╙╒≤╪≥ ╩╖≤╘⌂™⁹ 

(ii) ╛╛ ⌂  

57  A1  6  

26 │ ─ ≢№╢⁹ 

╙ ╕≢ ─ ╦╣≡™╢ ≢№

∫≡⁸ ⌐│⁸ ⌐ ∫≡™╢ ─ ⅜

∆╢⁹ │ ⌐⅛⌂╡ ⌂ 

 

26  ▬○fi  

30 ─  

╛╛ ⌂  

57  A1  6  

 

a. ⌐╟╢  

b.⌂⅔ ∆╢  

c.  

d. ╩ ╗∫√  

 

77 

 

, ⅜╖≤╘╠╣╢≤↓╤⅛╠⁸ ⌐│

™ ⌐╦√╢ ⅜ ⇔√╙─≢№╤

℮≤ ⅎ╠╣╢⁹⇔⅛⇔⁸ ≢│ ⅜ ⇔⁸

─ ⌐≈≠⅝ ⅜ ≤⌂╡⁸ ⌐

⅔╙╗⅝≈≈№╢╙─≤ ⅎ╢⁹∆≢⌐⁸ ⌐│

─ ⅜ ↕╣⁸ ─ ⅜╖≤╘╠╣

╢⁹ │⁸ ─ ⅝ ⌂ ⅜╖≤╘╠╣

╢⅜⁸⌂⅔⁸ ⌐╛╛ ™ ─ ⅜ ∆

╢─≢⁸ │╛╛ ≤ ⇔√⁹ 

─꜠ │⁸ 25 (B)⌐ ∆ ↄ≢№╢⁹

│ │ ╩ ⇔⁸ ⁸  ⁸

─ ╩╖≤╘⁸ ╙╛╛ ↕╩

™≡™╢⁹⌂⅔⁸ ⌐⅔™≡⁸

─ ╩ ╦∑╢ ╠╣╢⅜⁸↓─ ⁸ ⌐⁸

─ ⌂꜠ ─ ╩ ╘╢⁹30

─ ⌐№∫≡⁸ ─꜠ ≢│⌂⅛ 

╤℮⅛≤ ⅎ╠╣╢⁹ 

 

27  ▬○fi  

30 ─  

⌂  

71  A1  8  

 

a.  

b. ─ ⌐╟∫≡ ⇔√  

c. ∆╢  

d.⌂⅔ ∆╢  

a 

b 

c 

d 

a 

b 

c 

d 
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(iii) ⌂  

71  A1  8  

27 │ ─ ≢№╢⁹ 

╙ ⌂ ╩ ⇔√√╘⁸ │⅝╦╘

≡ ⅝ↄ ⇔⁸ ⅜ ≢№╢⁹ │╛

╛ ™ ╩ ℮ ╟╡⌂╡⁸↓╣╟╡

╩ ╕≢ ≤⇔≡ ⇔≡™╢⁹↓╣╠─ │⁸

⌂ ╩ ⇔≡™╢⅜⁸ │ ─

╩ ⇔≡™╢⁹ ⌐⅔™≡ ─ ⅜ ╠╣⁸

─ │⁸ ⌐ ╢╕≢⁸ ╘≡ ⌂

─ ⅜ ╘╠╣╢⁹ ─ ↄ⁸ ⌐╛╛

─ ╩ ╘╢↓≤⅜ ╢⅜⁸ ∞

⌐ ─╖≤╘╠╣╢ ⅛╠

≤ ⇔√⁹ 

─꜠ │⁸ 22 (C)⌐ ∆ ↄ≢⁸

⌐╛╛ ╩╖≤╘╢ │ │╖╠╣⌂™⁹ 

 

2) ─  

( ) 7 ╩ ⇔√ ─  

↓─ ⌐ ∆╢ │ 23 ≢№╢⁹↓╣╠─

⌐╟╢ │⁸ ⌂╙─ 17 (73.9%)⁸╛╛ ⌂

╙─ 6 ⁸≢(1%ה26) ⌂╙─│ 1 ╙╖≤╘╠╣⌂

⅛∫√⁹ 

 

(i) ⌂  

77  A6  6  

28 │ ─ ≢№╢⁹ 

│╒╓ ╟╡ ─⅔↓⌂╦╣≡™╢ ≢,

⌐│ ⌐⅔∟™∫√ ─ ╩╖≤╘╢⁹

⇔⅛⇔⁸↓─ │ ⌐╟╡ ⅜╖≤

╘╠╣╢⁹ ⌐⅔™≡╙⁸ ⌐

╩╖≤╘╢⅜⁸∕─ ⌐│ ⌂

╩╖≤╘∏ ≤ ⇔√⁹ 

 

(ii) ╛╛ ⌂  

73  A6  2 

29 │ ─ ≢№╢⁹ 

╙ ─ │╒╓ ╟╡ ↕╣≡ 
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28   

7 ─  

⌂  

77  A6  6  

 

a. ╩ ∆╢  

b. ↄ ⌂  

 

29   

7 ─  

╛╛ ⌂  

73  A6  2 

 

a. ─ ╪⌂  

b. ─  

c. ⇔√  

™╢⁹ ⌐│ ─ ─ ╩╖≤╘╢⅜⁸

⌐│ ⌂ ╩

╖≤╘╢─╖≢№╢⁹ ⌐│ ⌂⅜╠

╩╖≤╘╢⁹ │ ⅔╟┘ ─ ⌐╟ 

a 

b 

a 

b 

c 
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╡ ⌐ ╩ ⇔ ∞ ⌐∕─ ₁

─ ╩╖⌂™ ≢№╢≤ ⅎ╢⁹⇔⅛⇔⌂⅜╠⁸ 

⌂╠┘⌐ ╙ ≢№╡⁸ ⅝

⌐ ℮╙─≤ ∑╠╣ ╛╛ ≤ ↕╣ 

√⁹ 

76  A6  2 

30 │ ─ ≢№╢⁹ 

╙ │ ⌐ ⌐≡ ╦╣⁸↓─

⌐ ─ ╩╖≤╘╢─╖≢№╢⁹

⌂╠┘⌐ ⌐⅔™≡│⅛⌂╡ ⌂ ⅜╖

≤╘╠╣╢⁹ ⌐⅔™≡│ ─ ≤≤╙

⌐ ≤∕─ ─ ⁸ ⅜╖≤╘╠╣╢⁹

⌐╙ ⌂ ⅜╖≤╘╠╣⁸∕─

│№╕╡ ≤│ ⅎ╠╣⌂™⁹ ⌐⅔ 

™≡│ ⌂ ╩╖≤╘╢⅜⁸ │

╛╛ ≤ ⇔√⁹ 

 

30   

7 ─  

╛╛ ⌂  

76  A6  2 

 

a. ⇔√  

b.⌂⅔ ╢  

c. ⇔√  

( ) 15 ╩ ⇔√ ─  

↓─ ⌐ ∆╢ │ 21 ≢№╢⁹↓╣╠─

⌐╟╢ │⁸ ⌂╙─ 11 (52.4 %)⁸╛╛  
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⌂╙─ 6 (28.6%)⁸ ⌂╙─ 4 ≥╖⅜(%Oה19)

╘╠╣√⁹ 

 

(i) ⌂  

101  A5  6  

31 │ ─ ≢№╢⁹ 

│ ⅜ ╕≢ ⌐⅔↓⌂╦╣

≡™╢⁹ ⌐│⅝╦╘≡╦∏⅛⌂ ─ ╩╖

≤╘╢⌐∆⅞⌂™⁹ ─ ⌐│╒≤╪≥

╩╖≤╘∏⁸ ⌂ ╩⇔╘⇔≡

™⌂™⁹ ─ ⁸ ╩⇔╘⇔⁸

─ ╩⇔╘⇔≡™╢⁹ ╙ ─

╩⇔╘⇔ ≤ ⇔√⁹ 

 

31   

15 ─  

⌂  

101  A5  6  

 

a. ™╦╝╢  

b. ↄ ⌂  

C. ⌐╟╢ ─  

(ii) ╛╛ ⌂  

113  A5  7  

32 │ ─ ≢№╢⁹ 

│ ⅜ ⌐

↕╣↓─ ⌐ ╩ ⇔⁸↓╣⅜ ⁸

─ ╩√≥∫≡™╢╙─≢№╢⁹ │

≤⇔≡ ⇔√ ◌ꜟ◦►ⱶ⁸⌂╠┘⌐

⌐ ↕╣√ ≤⌐╟∫≡ ⁸ ╩ 

a 

b c 

a 

b 

c 
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32   

15 ─  

╛╛ ⌂  

113  A5  7  

 

a. ─ ⅜ ╘╠╣╢  

b. ─ ⅜ ╘╠╣╢  

c.  

d. ─ ™  

⇔≡™╢⁹ ⌐╙⅛⌂╡ ⌐ ∑╠╣

≡™╢⅜⁸╦∏⅛⌂⅜╠ ─ ⅜╖≤╘╠╣⁸

─ ⅜ ╕╣≈≈№╢ ⅜℮⅛⅜ⅎ╢⁹  

⌐╙ ∞ ⌐ ─ ⅜╖≤╘╠╣

╢⅜⁸↓╣╠│ ⌐ ⌐⅔⅝ ⅎ╠╣⁸ ™≡

↕╣≡ ↄ ⅜╖≤╘╠╣╢⁹ ─ ⅛╠

╛╛ ≤ ⇔√⁹ 

 

(iii) ⌂  

104  A5  7  

33 │ ─ ≢№╢⁹ 

╙╕√ ⌐№√╡ ─

≤№™╕∫≡⁸⅛⌂╡ ⌂ ╩ ⇔√≤ ╦╣

╢ ≢№╢⁹ ↕╣√ │ ⌐ ↕╣⁸№╢

╙─│ ⌐╕≢ ↕╣⁸ ─ ╩

√⇔⁸ ⌐╟╡ ↕╣⁸↓─ ⌐│ ╙╕∞

⅛⌂╡ ─ ╩⇔╘↕╣≡™╢⁹ ⌐╟∫≡

│⅛⌂╡ ⌂ ╙╖≤╘╠╣⁸ ─

⌂ ╙℮⅛⅜ⅎ╢⅜⁸  
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33   

15 ─  

⌂  

104  A5  7  

 

a. ↕╣√  

b. ⌐ ∑╠╣√  

c. ≤⌂≈√  

d.  

e. ⌐ ↕╣√  

─ ─ ⌐╦√╢ ⅛╠ │

≤ ⇔√⁹ 

 

( ) 30 ╩ ⇔√ ─  

↓─ ⌐ ∆╢ │ 24 ≢№╢⁹↓╣╠─

⌐╟╢ │⁸ ⌂╙─⅜ 17 (70.8%)⁸╛╛

⌂╙─⅜ 3 ( 12.5%)⁸ ⌂╙─⅜ 4 ( 16.7%)

≢№∫√⁹ 

 

(i) ⌂  

123  A4  7  

34 │ ─ ≢№╢⁹ 

│ ⌐№√∫≡ ⅛⌐ ⌐ ╩╖√

≢№╢⁹ ⌐│ ─ ─ ╩╖≤╘╢⅜⁸

─ ≢│ ⅜ ↕╣⁸ ⌐⅔

™≡╙ ─ ⌂ ⅜╖╠╣⁸↓─ ⅜

⇔√ ╩⅛⅛ⅎ↓╗ ⌂ ⌐╖≤╘╠╣╢⁹⇔⅛

╙ ⌐│ ⇔√ ╩ ⌐ ─ 

a 

b 

c 

d 

a 

b 

c 

d 

e 
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34   

30 ─  

⌂  

123  A4  7  

 

a. ⌐╟╢ ─  

b. ⇔√  

c. ─  

d. ⇔√  

e. ⇔√  

35   

30 ─  

╛╛ ⌂  

122  A4  6  

 

a. ⇔√  

b. ⌐ ↕╣√  

c. ⇔√  

d.  

e. ⇔√  
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⅜ ↕╣≡™╢⁹ ⌐│ ∞

⅜ ⇔≡™╢ ╙№╢⅜⁸ ⁸ ⅜⅝╦

╘≡ ≢№╡⁸ ⅝ ⌐ ∆╢≢№╤℮≤

↕╣╢⁹ ⌐╙ ⌂ ╩╖≤╘╢⁹

│ ≤ ↕╣√⁹ 

 

(ii) ╛╛ ⌂  

122  A4  6  

35 │ ─ ≢№╢⁹ 

│ ⌐ ⇔ ─ ╖√ ≢№╢⁹

⌐│ ⇔√ ╩╖≤╘╢≤ ⌐⁸

⌐ ⇔√ ╩ ╡ ╪≢ ⁸ ─

⅜ ⌐╖≤╘╠╣╢⁹ ∫≡ │ ⌐│ 

─ ≤≤╙⌐ ╩ ⌐ ⇔√╙

─≤ ↕╣╢⅜⁸ │∆≢⌐ ⌂ ╩

╡≈≈№╢╙─≤ ⅎ╠╣╢⁹ ─ ╙⅛⌂

╡ ⌐╦√∫≡™╢⅜⁸ ⌂ ─ ╙

╖≤╘╠╣╢⁹ │ ╛╛ ≤ ⇔√⁹ 

 

(iii) ⌂  

131  A4  7  

36 │ ─ ≢№╢⁹ 

36  

30 ─  

⌂  

131  A4  7  

 

a.        d. ⌐ ╢  

b. ─ ╠╣╢  e. ⇔√  

c.  

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 
d 

e 
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