
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 해설

�

1.� ◯2

� � � � � �





×




 
 




×











×




 



2.� ◯1 �

� � � � � �  �⇒�  ′ 
� � � 에서

� � � � � �  ′ 

3.�◯2 �
� � � 수열� 의�공비를�  이라�하면

� � � � � �  ×
�⇒� 


 � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � �⇒�  ∵  

� � � 따라서

� � � � � �  × �

4.� ◯4 �

� � � � � � 함수� 가�실수�전체의�집합에서�연속

� � � � � �⇒� 함수� 가�   에서�연속

� � � � � �⇒� lim
→

 lim
→



� � � � � �⇒� �⇒� � �

5.�◯4

� � � � � � cos 
 cos

 sin  


� � � � � �⇒� sin  


� � � � � �⇒� cos  sin  

� �

� � � � � �⇒� cos 
 ∵    

  � � � � � � � � � � � � � � � � � � � � � � �
� � � 따라서

� � � � � � sin cos 


�

� 공통

1. 2. 3. 4. 5. 6. 7. 8.
◯2 ◯1 ◯2 ◯4 ◯4 ◯5 ◯4 ◯2
9. 10. 11. 12. 13. 14. 15. 16.

◯3 ◯1 ◯3 ◯1 ◯5 ◯2 ◯3 
17. 18. 19. 20. 21. 22.
     



� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 해설

� 6.� ◯5

� � � � 점� P의�시각� ≥ 에서의�속도와�가속도를�각각�

� � � �  ,� 라�하자.

� � � � � � �  

�⇒�   ′ 

� � � � � � � � � � � � � � � � � � � � � � � �⇒�   ′ �
� � � � 따라서

� � � � � � �    �⇒�  �

� 7.� ◯4 � � � � � �

� � � � 의�네제곱근�중�실수인� 것이� 




,� 




이므로

� � � � � � �   




,�  




� ∵  �

� � � � � � �⇒�   




 

� � � � � � �⇒� 




× 




� � � � � � �⇒�  

�

� 8.� ◯2 � �

� � � � � � � � 두� 점� A,� B는�

� � � � � � � � 직선�   와�두� 곡선�   ,�   의�교점

� � � � � � � �⇒� A   ,� B 

� � � � � � � �⇒�AB   � ∵   �

� � � � 삼각형� OAB에서�선분� AB를�밑변으로�하면�

� � � � 이� 삼각형의�높이는� 이므로� �

� � � � � � � �  

� �

� � � � � � � �⇒�  ′ 
 


 ′�

� � � � 따라서

� � � � � � �  

 �⇒� �

� � � � � � �  ′ 




 ′ �⇒�  ′

�

� � � � � � � � � � � � � � � �

9.�◯3 �

� � � � � � 수열� 의�공차가�양수이고�  � � �

� � � � � �⇒�    이고

� � � � � �      �

� � � 따라서

� � � � � � 집합� 의�음수인�원소의�합�  �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �⇒� 

                            ⇒   
  

     집합� 의�양수인�원소의�합� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   

�

10.� ◯1 �

� � � � � � 




� �

� � � � � �⇒�  ′  








   

  ≥ 
�

� � � 주어진�조건에� 의하여�

� � � � � �   에서� ′≥ � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � �   에서� ′≤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � �

� � �

� � � 위의�그래프와� 을�참고하여�   

를�얻고,

� � � � � �  




�

� � � � � � � � � � � � � � � � � � 











� � � � � �

� � � �

   ′

O 



 



⋯ 



� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 해설

� 11.�◯3 �

� � � � � � � lim
→





 � � � � � � � � � � � � � � � � � �⋯� ※
� � � � � � � � � � � � � �⋮� � � � � � � �⋮

� � � � � � � � � � � � � � ◯a � � � � � � � � ◯b �

� � � � � 을� 만족시키는� 의�조건을�구하자.�

� � � � � (i)� ≠인�경우�

� � � � � � � � � � � →일�때�◯b 가�수렴하므로�◯a 도�수렴해야�함

� � � � � � � � � � �⇒� →일�때�◯a 의�분자가� 으로�수렴해야�함

� � � � � � � � � � �⇒�  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �⋯� ◯1

� � � � � � � 즉� �

� � � � � � � � � � ※�⇒� lim
→





 � � � � � �

� � � � � � � � � � � � �  lim
→







� � � � � � � � � � � � �  lim
→



  ′ � (∵� ◯1 )�

� � � � � � � � 따라서� ≠인�경우� ※을�만족시키려면

� � � � � � � � � � �  이고�  ′ � � � � � � � � � � � � � � � � � � � � �⋯�  � �
� � � � � � � � 이어야�한다.�

� � � � � (ii)�   인�경우�

� � � � � � � � � � ※�⇒� lim
→

 

� � � � � � � � � � � � � lim
→





 � � � �
� � � � � � � � � � � � � ′ ′ ′ �
� � � � � � � � 따라서�   인�경우� ※을�만족시키려면

� � � � � � � � � � � � �  ′� � � � � � � � � � � � � � � � � � � � � � � � � � � � �⋯�  � �
� � � � � � � � 이어야�한다.�

     ※을�만족시키는� 의�개수가� 이고,�
� � � � � 을�만족시키는� 의�개수는�최대� 개이므로

� � � � � � � �   인�경우도� ※을�만족� � � � � � � � � � � � � � � � � � � � � �⋯� ◯2

� � � � � � � �⇒� 에�의하여�  ′�
� � � � � 또한�

� � � � � � � � 방정식� ※의�모든�실근의� 합이� �

� � � � � � � �⇒� ◯2 에�의하여�모든� 실근은�   ,�   � �

� � � � � � � �⇒� 에�의하여�  ,�  ′ �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � 따라서�

� � � � � �  ′,�  ,�  ′ 
� � � � � �⇒�  


�⇒�  

� � � � � � � � � �



� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 해설

� 12.� ◯1

� � � � � � � cos

  sin





sin 

  �
� � � � 두� 닫힌구간�    ,�   에서� � � � � � � � � � � � � � � � �

� � � � 함수�  sin의�최솟값� sin
 이� 보다�크므로

� � � � � � �  sin
  � 또는�   sin

 �
� � � � 임을� 알�수�있다.�

� � � � �

    
� � � � 위의� 그래프를�참고하면�

� � � � 두� 닫힌구간�    ,�   에서�함수�

� � � �  sin의�최솟값이� sin 
 로�동일하려면� �

� � � � � � �  sin
  ,�   � � � � �

� � � � 이어야� 함을�알�수� 있다.

 
� � � 위의�그래프를�참고하면�  에서� 가�최소이며

� � � � � � � 의�최솟값� �   




 




�

13.� ◯5 �
� � �  ′≠,�  ′≠에서�
� � � 조건에�의하여� ≠,� ≠이므로

� � � 문제에서의�두� 접선� ,� 의�상황을�그래프로�나타내면�

� � � 다음과�같다.

� � � �

� � � 위의�그림을� 고려하여�다음�두� 사실을�얻는다.�

� � � � � � (i)� 세� 점� O ,�   ,�   � 모두�

� � � � � � � � � 직선� � 위의�점이다.�

� � � � � � (ii)�  ′ ′
� � � � � � ( ,�  인�경우도�같은� 사실을�얻는다.)

� � � 즉,

� � � � � � (i)�⇒� 가�점�  에서의�접선이고

� � � � � � � � � � � �  이므로�실수� ≠에�대하여

� � � � � � � � � � � �  �

� � � � � � (ii)�⇒�  에서

� � � � � � � � � � � � �  ′ ,�  ′�
� � � � � � � � � � � � �⇒�  ′′에서�  


�

� � � 따라서�

� � � � � �  

�⇒�  �





O 



 

 

  

  sin

O 



  sin 
 




 


 




  sin
 



  sin

O 




 


 














� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 해설

�

� 14.�◯2

�

� � � � � � � � 삼각형� ABC와�삼각형� OPC는�서로� 닮음� � � � � � � � � �⋯� ※� �

� � � � � � � �⇒�∠BAC∠POC

� � � � 이고

� � � � � � � O가�삼각형� ABC의�외심

� � � � � � �⇒�∠BOC∠BAC

� � � � 이므로

� � � � � � �∠BOC∠POC

� � � � � � �⇒�BOOC이므로�BC⊥OP

� � � � � � �⇒� 두� 선분� BC,� OP의�교점� R에�대하여

� � � � � � � � � �BRRC 
 BC� � � � � � � � � � � � � � � � � � � � � � � �⋯� ◯1

� � � � 를� 얻는다.

� � � �

� � � �

� � � � � � �∠QPC∠ABC� (∵� ※)

� � � � � � �∠BRQ ∠PRC 


� � � � � � �⇒� cos∠ABC 

,� ◯1 을�이용하여�

� � � � � � � � � � � 두� 삼각형� BRQ ,� PRC에서

� � � � � �BQ,�RQ,�RP

� � � � � �⇒�AQABBQ

� � � � � � � � �PQQRRP

� � � 또한

� � � � � �∠BRQ  

∠ABC

� � � � � �⇒�∠AQP  

∠ABC

� � � � � �⇒� cos∠AQP 

,� sin∠AQP 



� � � 즉,� 삼각형� AQP에서

� � � � � �AQ,�PQ,� cos∠AQP 


� � � � � �⇒� 코사인법칙에�의하여

� � � � � � � � �AP

××× 


 

� � � � � �AP ,� sin∠AQP 


� � � � � �⇒� 사인법칙에�의하여� �

� � � � � � � � � 삼각형� AQP의�외접원의�반지름의�길이

� � � � � � � � �  

×










� � � � � �

� �

∙

∙∙

A

B C

O

P

R

A

B

P

C
R

Q



� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 해설

� 15.� ◯3

� � � � � � � � 












   




 


 ≥ 

�

� � � � � � � �⇒�  ′










   

 ≥ 

� � �

� � � �

� � � � 이때,�

� � � � � � � �   ′가�   에서�극소�
� � � � � � � �⇒�  ′  ′ ′가�   의�근방에서
� � � � � � � � � � � 음�→� 양으로�부호�변화

� � � � � � � �⇒�   의�근방에서

� � � � � � � � � � �  ′  ′ �→�  ′  ′ � �
� � � � � � � � � � � 으로�변화�

� � � � � 임을�고려하면�

� � � � � � � �   

이면� 가�구간�  ∞에서�극솟값을�가짐�

� � � � � � � �⇒� ≥ 

이고� ≤ ≤ � � � � � � � � � � � � � � � � � � � �⋯� ◯1

� � � � � 임을�얻는다.

� � � � � � � � ≤≤ �⇒� ≤

�

� � � � � 이므로�함수� 가�두�구간�   ,�  ∞에서

� � � � � 극솟값을�갖지�않는� 경우는�다음의�두� 가지�경우이다.

� � � (i)� 구간�  에서�  ′≤  ′인�경우
�

� � � (ii)� 구간�   
 에서� ′≥  ′인�경우�

� � � 즉,

� � � � � � (i)�⇒�  ′
 ≤ ′ � �

� � � � � � � � �⇒� 

≤�⇒� ≤ 

� � � � � � � � � � � � � � � � � � � � � � � � �⇒�     �

� � � � � � (ii)�⇒�  ′≥  ′ �
� � � � � � � � �⇒� ≥ �⇒� ≥ 



� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �⇒�      

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � (∵� ◯1 )�

� � � 따라서�모든� 의�개수는�   



O

   ′
 

  ′

 



  ′

 





    ′

   ′

    

   ′

   ′

    



� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 해설

�

� 16.� 

� � � � � � � log log � �

� � � � � � � (진수�조건:�  ,�  )

� � � � � � �⇒� log


 log

� � � � � � �⇒�


 �⇒�   

� � � � � � � � � � � � � � � � � � � � � � � � � (이때�진수�조건� 만족)�

� 17.� 

� � � � � � �  ′,�  �
� � � � � � �⇒� �

� � � � � � �⇒�  

� � � �

� 18.� 

� � � � � � �
















�

� � � � � � � � � � � � � � � � � �




  �

� � � � � � � � � � � � � � � � �⇒�




 � � �

� � � � � � �
















� � � � � � � � � � � � � � � � 




  

� � � � � � � � � � � � � � �⇒�




 � �

� � � � 이므로

� � � � � � �




 









   �

� �

19.� 

� � �  이라�두면�

� � � � � �  ′    �
� � � � � �⇒�  ,�   에서�극소,�

� � � � � � � � �   에서�극대�

� � � 임을�이용하여�함수�   의�그래프를�그리면�다음과�같다.

� � �

� � � �

� � � � � � �

� � � � � � � � � � � �

� � �

� � �

� � � 위� 그래프를�참고하면�조건을�만족시키려면� �

� � � � � � 두� 함수�    ,�   의�그래프가�서로�다른�두� 점에서

� � � � � � 만나고,� 이� 두� 점의� 좌표가�모두� 양수이거나�모두�음수

� � � � � �⇒�   �

� � � 이고,� 구하는�정수� 의�개수는� 





O

 

 

  



� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 해설

�

� 20.� 
� � � � 점� A의� 좌표를� 라�하면� �

� � � � � � � 점� A는�두�함수�    ,�  의�교점

� � � � � � �⇒� A 이고�   � � � � � � � � � � � � � � � � � �⋯� ◯1
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 해설
� � � �

� � � � �

�

� 29.� �
� � � �  라�하자.�

� � � � 문제의� 두�급수에서� ≠,� ≠을�얻는다.� � � � � � � � � � � � �

� � � �  ,�  임을�이용하면�수열� 은�다음의� � �

� � � � 두� 경우가�가능하다.

� � � � � � �         ⋯� � � � � � � � � � � � � � � �⋯ 

� � � � � � �         ⋯� � � � � � � � � � � � � �⋯ 

� � � � (i)�


∞

×
� �

� � � � � � �  ,�  � 두� 경우�모두�

� � � � � � � � � � ×
      ⋯

� � � � � � � � � �⇒� 이� 수열은� 첫째항이� 이고�공비가� 인�등비수열

� � � � � � � � � �⇒� 이� 수열의� 급수가�수렴하므로�   

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �⇒�   � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �⋯� ◯2

� � � � � � � � � �⇒�
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �⋯� ◯3

� � � � (ii)� lim
→∞





×
�

� � � � � � � 의�경우
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×

임을

� � � � � � � 활용하여�  ×
×

이라�하면

� � � � � � � 을�참조하여

� � � � � � � � � � 은�첫째항이� 
이고�공비가� 인�등비수열

� � � � � � � � � �⇒� lim
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×
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×

임을

� � � � � � � 활용하여�  ×
×

이라�하면

� � � � � � � 을�참조하여

� � � � � � � � � � 은�첫째항이� 
이고�공비가� 인�등비수열
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⇒�  

,�  � (∵� ◯3 )�

(i),� (ii)에서
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,�  �⇒� 




� � �



� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 해설

� �

� 30.� �

� � � �  에서

� � � � � � �  ′  �⇒�   � 또는� 
� � � � � � �  ′ ′  �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �⇒�  ±

� � � � 를� 이용하여�함수�   의�그래프를�그리면�다음과�같다.

� �

� � � � � � �


≤  ′ � � � � � � � � ⋯� ※
� � � � 에서

� � � � (i)� ≥ 

� � � � � � � � � � ※�⇒� ≤ ′
� � � � � � �   에서�부등식을�생각하고�있으므로�  이다.� 즉,� �

� � � � � � � � � � ※�⇒� ≥ ′
� � � � (ii)�  

� � � � � � � � � � ※�⇒� ≤  ′
� � � � � � � � � � � � �⇒� ≤  ′
� � � � � � � 즉,� 곡선�   의�그래프보다�점�  에서의�접선이

� � � � � � � 더� 위에�있다.

� � � � (i),� (ii)를� 종합하여�다음의�두�결과를�얻는다.

� � � � � � � 구간�  에서� ≥ 이고� ≥  ′이다.� � �⋯ 

� � � � � � � 구간�  에서�  이고�곡선�   의� � � � � � � � �

� � � � � � � 그래프보다�점�  에서의�접선이�더�위에� 있다.⋯ 

� � � � (a)� ≤

� � � � � � � � � �   에서� 는�증가

� � � � � � � � � �⇒�  � 성립이�불가능하므로� 가�성립해야�함

� � � � � � � � � �⇒�   에서� 가�아래로�볼록하므로� � � � � � � � � � � � � �

� � � � � � � � � � � � �  � 성립�불가능

� � � (b)�  ≤

� � � � � � � � � �  라�두면�

� � � � � � � � � � 구간�  에서� 가�증가하고�위로� 볼록

� � � � � � � � � �⇒� 가�성립

� � � (c)�  ≤ 

� � � � � � � � � �  라�두면�구간�  에서� 가�감소

� � � � � � � � � �⇒� 이�성립

� � � (d)�  

� � � � � � � � �    에서� 는�증가

� � � � � � � � �⇒�  � 성립이� 불가능하므로� 가�성립해야�함

� � � � � � � � �⇒�   에서� 가�아래로�볼록하므로� � � � � � � � � � �

� � � � � � � � � � � �  � 성립�불가능

따라서�모든� 의�값의�범위는

� � �  ≤ 

이고� 가�정수이므로

� � �     

를�얻는다.
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