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<�핞읊�퓒�줊읺>�맣픦�
3맣�샎샂�힖줆슲�

쒆쑺� 쬊흖 숞쬊� 뻲�쬂 �칺훊휂 쐚 븉 훊쑒붆 쐚 퉣붇 웒첾흖 힪줱앟훎 쭪흎쐚쓶 휺� 

튦퉣쑞 쭖횆� 왩빦 뽾쉫 퐃븒 �� 쬊� 욶줂튢 쒆쬂 숞쎊쐚 춯�짢 퉣붇캂뿒 쑎쑪. 

붛�빊튢흖 욶쫺쯺 3򰦮쐚 “빦�흳 2: 뻲�� � 툲짆”붆 붛� 숺��빦, 4򰦮쐚 “퉇쒆튷�

짦 1: 4�� 붢싖� 않�”�쑎쑪. 흲뾶흖 �븒 쭤�뾶쐚 휺즻빦, 1򰦮 힇퉇뺂 2򰦮 힇퉇� 휃붊 

슞숞왦 븉� �퟾쯺 쒆�짢 1�뿒�� �휂뾶�뾶 웒첾흖 3򰦮 힇퉇� �2� 빦�흳 켆켊흖 훦

빦, 4򰦮 힇퉇� �3� 퉇쒆튷�짦 켆켊흖튢 �춞 �않뿒�쬂 쑪쩮쐚 븉�짢 칺븦퐻쑎쑪. 
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3.�헪2핳�콚픦�핞�읊�쫂삲�-�몮헒펻�핂퍊믾�

“��� �흶� �휂뾶”줂빦 �쬊� 켟�빦 �휂뾶쬂 숞쎊빦 �쐚쓶�, 튾 츎� 힇퉇흖튢쐚 ⟪�

�� �흶� 붛�⟫� �2� 팒� 񕭮쬂 칺쑪 - 빦�흳 켆켊� 욶줂붆쯺튢 뼇뾎 �왪� 흲�휺 

칺않짣 븦퐻쑎쑪. 

Q1.�펻칺�힎�-�섾�읂퐎�쁂�픦�핂퍊믾�

⟪��� �흶� 붛�⟫흖튢 �� �쵾�빦 � �쐚 켆켊� 쭪 �� 훤흖 숞힪쐚 <흳툲 �> 켆

켊�쑎쑪. �2�� 흳툲 �흖쐚 빦�흳� 춗춚� 힎쿊쑪빦  펞 �쐚 쓶�쫺ퟆ 빦�흳� 

쭒왪휺 숾 쏺� �휂뾶붆 푪즪�퐻쑎쑪. 쯂� � 엖 툲줒흖 쒆 �휂뾶왪� 튦퉣쑞쁞 왪휺칺쐚 븒 펢

튢� 븉 붟퐻쑎쑪. 

Q1-1.�<펻칺�힎>�쭎쭒픎�펂쎉멚�핋펂퍊�쁢많?�

쯂� 흲�휺 칺빦 푼� 븉� � �� <흳툲 �> 켆켊� 휺읁븒 �휺휂 뿒 쐚 ��쑎쑪.  

툲푪 � � �흖튢 <흳툲 �> 켆켊� � 쓢 ��빦, <숺� �쬲> 켆켊� �� ��쑪빦 칺훞퐻

쑎쑪. 쎊뻲쬂 튢뷺 �쫞붆 팒� �푣뺂 �쬂 흁� 븉� ��� 뽾븉� 쎊뻲짢켆 숞힮 븉�

� 빻� 앒쬲쐚 븉� 뽾즍븒 ��� 훐쑪빦 퉣붇 븉 붟퐻쑎쑪. 뽾쥶쓶 휺읁븒 칺쯺 �쥶 �뾂� 뺂 

켊휂� ‘뻖뺂튢’� 춯푣� 븉않 붟퐻쑎쑪. 뻖뺂튢왪� 툲줒흖 쒆 �휂뾶쐚 뷶� � 훐�. 

빦�흳�숞 퉇쒆튷�짦�즂 �흶� �쐚 �쒆 훔� � 웒 뽾 �훎�흖 쒆 �휂뾶쐚 흂쭎

숞 �� �쵾붆 ��뿒�? 

Q1-2.�펻칺헏�뫎엶컿핂�팒삖않�줆헪픦킫픦�펾뫎컿?�

�2�� <흳툲 �>흖튢쐚 � �� 훊줞 쒆찯� 쎎흖 죊흎퐻쑎쑪. <흳툲 �>흖튢 팒붢쐚 �쳂

왪� 뽾� 흳툲��짢 ��뾶 웒첾흖, 잖쐚 휺윪 훔� �흖 �훎�숞 �1� 빻��뾶 웒첾흖 튦

얞흎쑪뾶칺쑪쐚 퉎짢� 훔� 휺윪 �튾ퟆ 휺윪 흲뷺� 붆� �쳂왪흖 �튢 퉣븮숞쐚�쬂 � 칺흲�

뾶 웒첾흖 튦얢 뷶줂 칺훊휂 숞�? 

뽾쥲숞 �쬲붆 흲뾶튢 쎎흲븮칺즪쐚 븉� 뽾 휺윪 흳툲� 뺆즮튷� 훊쑎줂 �왪� �싚쓞 첾��

푣� 휺읁븒 튢짢 흶뺆얞쐖쉖 쐚 ��쑪. (p. ) 

Q1-3.�핳뫟,�섾�읂,�쁂�.�뫃�헞픎�잞�팖�슱쁢�믾힖?�팒삖졂�졓많헏�믾힖?�

튦퉣쑞 �흖 첞툲얢 쓶�쫺쐚 뻏� �붗빦 욷욷쯶 빦�퐪쥲� 븉 붟� �퉇�뾶않  춞쯺,  
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뽾쐚  펞흖 쭎�� 쇒즾쐚쓶, �쐚 뽾 뾂뷶� 푪튷뺂 찋�튷 웒첾�흎쑪. (p. ) 

“ 붆� 븉흖 쒆튢쐚 쑮 숞� �얢 �븲쭒 �� �쓶, 훊� 쭔� �븲왪� �왪흖 � 

튢짢 ��얞쐚 븉� 칺빦, 숞쐚 쑮� 뽾쥺왵븒 칺�쐚 븉� 뷶� 찮엖 뷶�얢 븉�줂 붊�븒 

얞흎쑪.  

숞쮾� 쑪쫾 첾왪흖 뺆 쭖�쯺, � 첾왪� �쬲쐚 �흖튢 쿊짵얞빦 �뾶 웒첾흖, 񎨞

즂 휺튪 쒆 �흖쐚 뽾 휺윪 븉않 븲빦븒 튾�� 펞 흌쑪빦 퉣붇쑪.” (p. ) 

뾶� 뼒�칺쑪 �푦� 훔� �뻲쐚 ��흖튢쐚 �뺗뺂 쿊퐽 �쳂�줂쐚 퉣붇않 왪흎퐻쑎쑪. 

튦퉣쑞� �뺗뺂 쓶�쫺 � 엞 찮엖 튦쒆� 뼒�쬂 욶쫺� 훐빦 �푦 퐪퐪짢쬂 숯왣푢쐚 �� �

푦� 쭒�짢 븦쑪쐚 �흖튢 앟튢 뾂쒆첾� 푢�줂빦 칺푢쐚 뷶�? 

“뽾줞튢 숞쐚 숺 퐪퐿왪짢켆 춯얞쐚 숞�붆 얞� 첾 뺆즮 빻켆쬂 ퟊� �휺쓞�쑪. 숺 

�푦 팓흖튢 훊쑎쯺 튾퉇�줂쐚 뷶쒆 � 팓흖튢 �훊� 펞 �� 븉 �퟾흖 휺윪 쑪쫾 훔않 �

뻲� 훐븦쑪빦 쑪�쑪.” (p. ) 

첺흍칺쑪않 �� 빻�� 엖 툲줒 쑪 퉣훦� 휺쐖 푢�흖 첾흖 �싖븦쑪쐚 붇힪쬂 뿐� 쑪

�쑪쐚 ��쑪. (p. ) 

쏺않 쭎�붆�� 븉 붟퐻쑎쑪. 

“�� ��흖 뾶짣얦 �쬲흖 뺆 휺윪 숺�않 줂�숞 훊쬲퐪즎퐪짢켆 힪쐚 븉

� � 흌않짣 .” (p. ) 

휺윪 뾶�붆 쒆즿� 񶷋� 엖빦 “뽾쥶 뾂뷶흌쐚 �푦붖� 휺욚흖튢 힪쐖쉖”빦 쳂휺튢 쭔� 툲줒왪

� 훊흶푪퉏븒  �않 ��쭒 �뺗�숞 쓶�쫺, 쏺� “숺붆 훒훊쉂 펞 �쑪”쐚 �푦붖� 휺욚

흖튢 힮 븉��않 뼇뾎쑎쑪. 훊쑎쯺 않첺� �푦왪 ��뿒�� 첾 빃� 않� 춡훊왪� 펞않, �

숯 펞않 흌휺튢 숞줂않, 잖쐚 숞쭒�줂않 퉎짢� 뽾 첺흍� 숺� 훐�쯺 훎 얞븦쑪쐚 툲찋붖 붟� 

븒 �흎�뿒�? 

Q1-4.�섾�읂픦�짷쩣,�폲쁦펞�쫂믾펞쁢?�

쓶�쫺� 춯츛� 펞뺂 쿊퐽칺�뾶않 빦, 힪쐞숦 뺂 축 첾 �춞� 춯츛뺂 잗붟쑪 푼뾶않 

쑎쑪. 힪쐞흖 칺훊않 � 쓶�쫺� 춯츛� �뿒�? 

“��, �뾎않 �푲� 흲�붆 흌� �않짢 찋튣 찋븒 숺 �푦흖 숞숞쐚 븉 ퟾흖 휺윪 쑮

않 숺쬲� 쭖 븉. 

엞�, 븆 휺즪�왪� 붇붇 � 븶 펞  �않짣 붆쐫  �� 켆켊�짢 숞쎒 븉. 

틑�, 숺 퉣붇왪� 펢튢흖 욶줂 �쇒휺숞붎 븉, � 붆� 쑮펢빦 붆� 훒뾶 폲� 쒆퉇흖튢 �춢

 쑮빊��짢 붆� 칻� 븉� �푣흖뿒� �쬂 븉. 
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슽�, 훊첺븉않 쿦쬲� 훐훞쑪쐚 푦� 왪 쭒 ퟊칃 �븆뺂 ��� 븆쬂 � 뺂�흖 뷾� 

펞 븉.” (p. ) 

Q1-5.�빪뫎뫊�퓒샎�컿�?�

쏺� 빃� �힂칗 웒첾흖 뻖붆 첾� 쑱� 븉� 힪즪 �휗켊� 얞흎퐻쑎쑪. 튦퉣쑞않 ⟪빻켆�휂

뾶⟫흖 쭎�붆� 빃쑺� 홶푦 �� �쐚쓶�, �뷺 휺�쯺 “얦 쌎� 휺읁븒않 얢쑪”쐚 �휂뾶쐚 훊쑖뿒

�? 잖쐚 힇� 휗튷� 춯흖 쒆 �쐚 얞븦�숞 칺 툲줒왪� 튷� 뺂�흖않 ��� 붆쐫 �휂뾶

붆 얦뿒�? 찮엖흖븒 않�� 얞쐚 춯�줂쯺 찮왦 ���왪흖븒 6붢��숞 1싊 �않 �뾏 훎푣��숞 

훎푣싊� �쐚 븉 붟�, ����짢 �뽢 퐪쬂 쯎�빦 훊첺쥶 �첺 흌쐚 뾶붊� �쐚 �않 붟� 븉� 

퉣붇 캂 펞 ��뿒�? 

뽾쥲숞 쏺뺂 붟� �쒆 �쳂� 숹뾶 �튢쐚 휺윪 빦숢 쐫즫�숞 잖쐚 �칺쑪쐚 힪즪 

�쥶 숢뺆� ��쬲줂빦 칺쐚 븉� 쓚 � 븉 붟쑪. 휺쬶 푢뾶흖 ퟾� 툲�짢 흋 �쑮� 

붛�쑿쐚 빃�, 쭔� 툲줒왪흖븒 �븉� 흋퉇� �훟�짢 쑪붆힪븦�쭒 퐪퐪짢 뽿칻쉂 �

즫뺂 ��붆 �쑪쯺 �븉� 힪즪 쓚 흌� 팒� 쐫즫 춶휗� 뾶붆 얢쑪. �쬂  쎊뻲� 붆

쫺�않 흌� 퐪퐪짢 퐻숞붎 쐫즫� 흁븒 얦 븉�빦, �쐚 쑪푢 퐪퐪짢 ���� 첾� 펞

붎 �� 쒆붆 얦 븉�뾶 웒첾�쑪. 잖 �쥲 흋 �쑮� �흖 � 붛�얢쑪쯺 쑿툲�쐚 

쑪푢 흋흖 칻뽆븦쑪쐚 ��쬂 켎�븒 얞빦, �쑮 칻뽆 흖쐚 � 뾶쬂 쑪푢쐚 쌙�� 

훐븦쑪쐚 붛 �싖� 붆�븒 얦 븉�쑪. (p. ) 

Q2.�뺂푷�헣읺펞�슲펂많믾�팬컪컪�-�몮헒펻픦�힖줆뫊�맪뼞�

쯂� 빦�흳� ‘훔� 춚 뻲않’흖 쭤�휺 �뾶흖 훤튢튢 빦�흳� �첾뺂 뽾 �첾� 뾶 �

 붢싖� �쿊흖 쒆 �휺칺훞�쯺 쑎쑪. 첺흍� 뼇뾎빦, 뼇뾎�� 뾶 � 휺윪 싾즫� 쐚

� 쐚 븉� 휺윪 훔� �쐚 흺퍦붆 훊쑖뿒 퉣붇쑎쑪. 

Q2-1.�펻픎�줂펕핂몮,�믆�훟�몮헒펻픎�줂펕핆많?�

슎첺 퉇푣�� 펞�� �첾�븦�쭒 툲푪 �븉않 � 찮쫺쐚 펞�흖 �쐚�줂 팚� �첾� 훐� 

펞 흌퐻쑎쑪. ‘흳’�줆 뷺 첺흍�빦, 뽾 � ‘빦�흳’� 첺흍� 붆쬲숞�? �� 칺쑪 칺쯺 흳�줆 

켊휂붆 뷺�쳂�숞 뻲�쳂� 휺읁븒 첺슎�� 훐� 펞 �쐚붆 쐚 �� 쑪쩮쐚 훔� 힇흳� 훊쑒 븉 붟

�쓶�. 잖 쏺� �짦� �휺 빦�흳�줂빦 숞�? 훊쑎쯺 19튾뾶뿒�� 쳂쬲 �짦� 휺 

빦�흳�줂빦 칺쯺 얦뿒�? 

Q2-2.�몮헒펻픦�힖줆픎�줂펕핆많?�

빦�흳 񲨺쬂 뺆쐚 쑮 숞� �첾� �쬶쑪쯺 첺흍�뿒�? 쏺� �휂뾶흖튢 홶틮왵� “툲
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뺂쐚 ퟢ 윮휺�숞” 줂쐚 �첾�뿒�? 훊쑎쯺 � 쓚 뷶�븒 “��쭒쳂� 휺읁븒 �쐚붆” �쥶 븉�

뿒�? 

Q2-3.�핞펾픒�핂쁢�‘짢읆�핂�’,�믆�훟펞컪솒�‘짢��핂�’읊�팓쁢�섾펞컪�‘풂솧’픎�펊잖빦�훟푢많?�

빦�흳� �흶� 쑪�짢� 칆 �흖튢 툲쳂� ‘�앟’� �쐚 쓶짢 뺆푲� ��� �빦 싾

즫� �� 푢않붆 훊쑖뿒 퉣붇쑎쑪. ퟢ ‘�앟’� �쐚 븉� 뽾짣 �� 븉�뿒�? 쓶�쫺

� 춯츛짦흖튢�즂 ‘붆쐫  �� 켆켊�짢 숞쎊휺’ ‘붆� 쑮펢빦 붆� 훒뾶 폲� 쒆퉇흖튢 �춢 

쑮빊��짢 붆� 칻� 븉� �푣흖뿒� �쫺’빦�  웒 ‘�앟’� 붆� 쑮펢빦 붆� 훒뾶 폲� �흶

� 칆힆뾶 웒첾�뿒�? 

Q2-4.�몮헒펻픦�훊푢�맪뼞뫊�맪뼞헏�솒묺슲픎�줂펕핆많?�

빦�흳� 툲쳂� �앟� �빦� 쑪쯺 ‘�앟’� 뺂��짢 뽾즪숺빦 �뾶 � 흲쥲붆� 

붢싖왪않 쭒왪휺숺뷶숞 않�� �쓶 휺윪 븉왪� �� 붢싖왪�붆�? ��흖쐚 흌흎뷶숞 빃푢얞

흎�쭒 빦�흳흖튢 �쒆 �쵾쬂 붆� 붢싖왪�줂쯺 ‘𲯞’, ‘팓않’, ‘붆팓않’, ‘�앟쥏’ �쥶 븉왪�붆

�? 

Q3.�뺂푷�헣읺�-�몮헒펻픒�‘팜픦�짢��묺솒’옪�핂믾�

�� <숺� �쬲> 켆켊�짢 왪휺붆 칺븦퐻쑎쑪. 훊쭎않 �2�� <숺� �쬲> 켆켊� 푲 숺�� 뾶

�� 쭃얢 빦�흳�줂쐚 훔� �뺗� 튢 흁� ‘훔� 춚 뻲않’흖 쭤�휺 �쐚 븒 훊쑖뿒 

푼퐻쑎쑪. 

Q3-1.�섾�읂�3쩣�뫊�쁂�픦�3쩣�,�믆읺몮�몮헒펻픦�짢��묺솒�찒묞�쫂믾?�

뻹� �� 훐� �첾�줂 퉣붇얞뾶않 �쭒 뼇뾎 츛않  �첾� 칺쯺 �흖 숞힮 쓶�쫺

� 튾 뽢�뺂 쏺� 튾 붢 �앟 츛�, 뽾쬲빦 춚뻲않짢 �쬲 빦�흳� 쿊뻖튢 �칺빦않 

푼퐻쑎쑪. 

쓶�쫺� �흶� 튾 뽢�� 훊줞ퟆ 붟퐻쑎쑪. 

��, 쳂�� 붇 붢칊 켆켊왪� 쑪쫾 븉왪뺂� �앒� �븉� 퉇쬂 붛�� 훐쐚 , 퉇 앟

� 퉇쬂 ��쑪. 

엞�,  쳂�붆 쑪쫾 븉� 춆 웒, �븉� 붟� 휗� �푦� �앟� 앟푢흖 �� 훐쐚 , 쑪쫾 븉

흖 �앟� �� 펞 흌쑪. (�앟쥏 칺�츛�) 

틑�,  쳂�붆 ��� 웒, �븉� 붇 켆켊� 붢칊��짢 퉇 �튦� 욶줂 ���쑪. (p. ) 

쏺� 튾 붆� �앟 츛�� 훊줞ퟆ 붟퐻쑎쑪. 
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�앟 �1츛� : 찮왦 쳂�쐚 춚뿫흖튢 � ��� 훐쐚  �� �뷶숞 잖쐚 �튦 퉇� 왷팓 

�앟� ��쑪. (뺆튷� 츛�) 

�앟 �2츛� : 쳂�� �앟 칆쐚 붆�쐚 (motive force)흖 쿊짆쑪. 뽾쬲빦 뽾 칆쐚 

붆�쐚 � 춯�짢 �쩮휺�쑪. (붆팓않� 츛�) 

�앟 �3츛� : 찮왦 ��흖쐚 퉇 앟� 뾶� 춞��� �쑪. � 엖 쳂�붆 튢짢흖븒 붆

쐚 ��� 뽾 뾶붆 붟빦 춯� 춞쒆�쑪. (��춞��� 츛�) 

(훎퉇, ⟪쏺� 쬶훊⟫, 앟훊푢훊, 2015, p. .) 

훔� 춚 뻲않흖 욶줂 빦�흳� �칺쯺 훊줞ퟆ 붟퐻쑎쑪. 

�흖 �쐚쒆짢 쓶�쫺� �흶� 튾 뽢�� 쒆�짢 쏺� 튾 붆� �앟 츛� � 1츛�뺂 3츛��짢 

�쬲붆 얞쐚 븉 붟퐻쑎쑪. �앟쥏 칺�츛�� 쏺� 2츛�� 숺�� 쑺빦 �쐚�쐚 � 찮쫺븦퐻쑎쑪. 

쏺� 3츛� � 1츛�� 2츛�� 펞 빃�줂튢 켎� �쬲줂빦 튦퉣쑞 쎊� 쭖횆틮�. 욶줂

튢 칆� �쬲흖 쑿쐚 븉� 2츛��빦, �븉쭒 숮븮튢 �쬲쐚 븉� 쓚 붊찋빦 켊찋 븉 붟퐻

쑎쑪. �쭒 ��춞�� 츛�� 뻹� 춚 뻲않 훎흖 쑺� 훐빦 ��� 쒆��ퟆ 붟� 숮븮엖휺않 얞쐚

뷺붆�? 잖 뺆튷� 츛�흖튢 춯� 춚솒� 훐쐚쑪쐚 븉않 �앟쥏� 츧짢 쑪쩮쯺 뽾 훎흖 쑪 쑺뾶쐚 

뷺붆�? 

Q3-2.�몮헒펻픦�‘샎캏픦�컿’?�

빦�흳� ‘첺흍�’흖 쑿쐚, 뽾쥲숞 붢붢 툲쳂흖 왢쥲숞 �쐚  �쯺� 빻�� � 흌쐚 

�짢튢 �쥏 m뺂  F쬂 튷�짢 캋쑎쑪. �쬲붆 툲쳂� �앟� �빦�  웒 �앟� 쐚 툲쳂� 
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샎캏픦�컿� m , F첺흍�

휺윦쑪 

(�쥲�쥲 춚 
�흖튢)

<킺�헪2솒>��
몮헒펻

�픚�캏��
(xi, pi)0

빦훟�캏��
(xi, pi)

쪎픦�풞읺�
d
dt

pi = Fi (i = 1,2,3)

퓒��뫃맒�3�풞�
풂솧얗�뫃맒�3�풞

킪맒�1�풞
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“�쥏 m� 붆�빦 �빦  F쬂 춡빦 �쐚 븉”�짢 �� 펞 �쑪쐚 쭖�쓶�, 쒆퉇� �쥏뺂 쒆퉇� 

춡빦 �쐚 , � 엖 붆�짢 쒆퉇� 튷� ��휂 쐚 ��숞 �� 붟� 븉� 퉣붇캂 펞 ��뿒�? 

Q3-3.�몮헒펻픦�‘샎캏픦�캏�’?�

‘휺윦쑪’흖 쑿쐚, 퉇� 흌쐚 퉇� 𲯞ퟆ �앟쥏�짢 ��빦 �쐚 �않 쭎�붆� ��흖튢 �

휂뾶 캂 펞 �� 븉 붟퐻쑎쑪. �흶� 칆쬂, 뽾 � 툲쳂� �앟� 𲯞ퟆ �앟쥏� 칆짢 �쐚 

븉�쓶�, �븉� �찋 븉�붆�? 훊쑎쯺 흲쥲 칺 �흖튢 𲯞ퟆ �앟쥏�짢 �앟�, �흶� 칆쬂 

숞숺쐚 쓶흖 쓚 ��� �뾶 웒첾흖 뽾쥶 뷺붆�? 

Q3-4.�몮헒펻픦�‘쪎픦�풞읺’?�

빦�흳� 푲� 퉇 칆� �쬲짢튢 “쑮� 푢붊흖 칆쐚 �앟쥏� 뾶(�앟쥏� 푢붊� 칆

�)쐚 � 쳂�붆 춡쐚 뺂 붟쑪”쐚 칺 �쬲쬂 튪�빦 �쬂 튢 �앟� 튷빻��짢 튪찋쑪쐚 

�� 븉�쑎쑪. 뽾쥶쓶 휺읁븒 칺쯺 �뽿 쑿흶 쭖 붟뾶않 쑎쑪. ‘흂쭎쭒� � 춡빦 �쐚 쌎� 

�쑪빦  웒 � 쌎� 흂쭎쭒 ���숞 쯺 춡� 쭒 ���쑪’ �쥶 �뽿 �퉇�� 퉇푣 펞�� 

쭖뺂 쿊퐽 칺�쑎쑪. 빦�흳흖튢 쭃얢 칆� �쬲쐚 뺂흶 쒆쑮빦 쌆줂� 뷺붆�? 훊쑎쯺 퉇푣

�� 쑮� 빊툶 펞 �쐚 펞�짢  �흖튢 쫳 뷺붆�? 

Q3-5.�몮헒펻픦�‘샎캏픦�컿’�훟�‘’?�

쒆퉇� 춡� 펞 �쐚 � �쫞쐚 쭪� 쑪휗 븉 붟퐻쑎쑪. 숟�앟쐚 쳂�쐚 �즫� 춡빦, �펞

�흖 쑲쬶 쳂�쐚 �펞�� 쑿뾶쐚 � 춡퐻쑎쑪. 쒆흖튢 춢툲얢 쒆훒� 흲쥲붆� � 앟푢흖 춡

쐚 븉�짢 칺�빦�. 쏺� 흋� � 숞쐚 쭒��즫�줂쐚 � �훊숺빦 �뻲� �즫� � 칺�� 

� 펞 줂쐚 �� 춣 븉 훊쑖뿒�? 

쒆퉇� �앟븒 쐚 � 쭪� 쑪휗붆�? 칺�� 칆� �쬲쐚 숞��쭒 � 쑪휗븒 쭔

� 뷺붆�? 훊쑎쯺 � 흳푢 칺�� � 쑪휗 칆�왪� 텖�붆�? 칺 �  F쬂 붆� �� 븉�

짢 붛�쐚 븉 붟�쓶 튦퉣쑞� 훔� 춚 뻲않흖튢쐚 칆� �쬲붆 붛�얞빦 � 쒆퉇� 숞숺쐚 

튷�짢 쓢 �� 𲯞짢 붆쐚 븒 훊쑒붆 쐚 쐖숒않 �퐻쑎쑪. 

Q4.�몮헒펻픦�짢�묺솒옪�컲졓몮�폖��멑슲�

빦�흳� 쭔� 븉왪� 훊� 튷빻��짢 튪찋빦 힎�쑪빦 쑎쑪. 뽾 튾튾 뺂�뿒� �휂뾶

뾶쐚 휺즻븦�쭒 빦�흳�  웒 �쒆�쬲�즂 춡훊왪흲�뾶뿒� 휺윪 븉왪� 튷빻��짢 튪찋빦 

힎�쐚� � 훔� � 븶뺂ퟆ 튷빻 툲짆왪흖 쒆 훒빦 푼퐻쑎쑪. 

/7 9



�핞읊�퓒�줊읺�3,�4맣�샎샂�힖줆슲� �2020뼒�3풢�27핊�믖푢핊

Q4-1.�맖잂엖폲픦�(힎묺캏펞컪픦)�빧풂솧�쩣��퓮솒?�

Q4-2.�푷쿦�펞�삺읾�줊�픦�풂솧?�
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샎캏픦�컿� m , F = − mg

퓒��뫃맒�3�풞�
풂솧얗�뫃맒�3�풞

킪맒�1�풞

�뻲퉇흖튢 윮
휺�쐚 쳂�붆

휺윦쑪 

(�쥲�쥲 춚 
�흖튢)

<킺�헪2솒>�몮헒펻�-�힎묺캏펞컪�빧풂솧쁢�줊�

�픚�캏��
(h ,0)

빦훟�캏��

(h −
gt2

2
, − mgt)

쪎픦�풞읺�
d
dt

p = − mg

샎캏픦�컿� m , F = − K x

퓒��뫃맒�3�풞�
풂솧얗�뫃맒�3�풞

킪맒�1�풞

�펞�흖 쑲쬶 
쳂�붆 

휺윦쑪 

(�쥲�쥲 춚 
�흖튢)

<킺�헪2솒>�몮헒펻�-�푷쿦�펞�삺읾�줊�픦�풂솧

�픚�캏��
(A ,0)

빦훟�캏��
�(Acosωt,

−m ω Asin ωt)쪎픦�풞읺�
d2

dt2 x (t) = − ω2x (t)
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Q4-3.�2�풞�줊컮�풂솧쁢�줊�픦�풂솧?�

Q4-4.��얺픦�쩣��퓮솒퐎��줆�캏�컲졓,�폖�?�

Q4-5.�믆�짤펞�몮헒펻핂�컲졓몮�폖��멑슲?�

Q5.�몮헒펻픦�‘팜픦�’옪�컲졓몮�폖��쿦�펔펖섦�멑슲�-�퐪�콚픦�핞�읊�쫆�멑펞�믆�빦?�

푲�푳않흖 쿝쒊 2�� �찯� ‘팒� 񕭮쬂 칺쑪: 빦�흳’�쑎쑪. 줂줂퐪쐚 푪��짢 붆쐫

�쐚 훐븦�쭒 �쬲짢쭒 칺쯺 빦�흳�짢 찮왦 븉왪� �앟� 뾶펦 펞 �쑪빦 칺훞퐻쑎쑪. 뽾쥶쓶 

힪쐞숦 빦�흳� 쭪� �� 뾂툲�짦�짢 붆얞빦 �퐻쑎쑪. 뽾줞튢 튦퉣쑞� ‘팒� 񕭮쬂 칾 븉’�

짢 붆틮븦쐚쓶�, 20튾뾶흖 퉇쒆튷�짦뺂 휗�흳�줂쐚 쒆푦� �쓞 빦�흳� 빊쐚 

첺흍�흎숞�? 첾�붆 얞흎� 웒 튷빻��짢 앒힮 흳툲않 �흎�쓶 븶뻳 쒆푦� 훊쑎빦튢쐚 

앒 펞 흌흎쓞 첾� 퉇� 첺흍�흎�뿒�? 
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샎캏픦�컿� m , F1 = 0, F2 = − mg
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