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JEE (ADVANCED) 2018 PAPER 2 
PART I- PHYSICS 

ոե ե

 թ֚ ոեփ ֧֐  ᮧ᭫ ֊  ֛ ᱹ|
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ ֛֚֠ իᱫ֒ (իᱫ֒ᲂ) շ֧ ֟֔ձ  ֟֗շ᭨֌ ᳰֈձ չձ ֛ ᱹ| թ֊ ռ֞֒ ֟֗շ᭨֌ᲂ ֐ᱶ ֧֚ ֧  ֟֗շ᭨֌ ֛֚֠ 

֛(֛֨)ᱹ| 
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ ֟֔ձ, ᮧ᭫ ֊ շ֞ (շ֧) իᱫ֒ ֈ֊֧֧ ֛ֆ֧֡ ֛֚֠ ֟֗շ᭨֌ (֟֗շ᭨֌ᲂ) շ֫ ռ֡֊֧  | 
 ᮧ᭜֑֧շ ᮧ᭫ ֊  շ֧ իᱫ֒ շ֞ ֢֐᭨֑֞եշ֊ ֟֊᳜ էեշ֊ ֑֫վ֊֞ շ֧ է֊֚֡֞֒ ֛֫չ֞:  

֌֢օᭅ էեշ :   ֑ᳰֈ շ֧֗֔ (֧֚֞֒) ֛֚֠ ֟֗շ᭨֌ (֟֗շ᭨֌ᲂ) շ֫ ռ֡֊֞ չ֑֞ ֛ ֨| 

ըե֟ ֘շ էեշ :  ֑ᳰֈ ռ֞֒֫ ֟֗շ᭨֌ ֛֚֠ ֛ ᱹ֌֒᭠ֆ֡ շ֧֗֔ ֆ֠֊ ֟֗շ᭨֌ᲂ շ֫ ռ֡֊֞ չ֑֞ ֛ ֨| 

ըե֟ ֘շ էեշ : ֑ᳰֈ ֆ֠֊ ֑֞ ֆ֠֊ ֧֚ է֟։շ ֟֗շ᭨֌ ֛֚֠ ֛ ᱹ֌֒᭠ֆ֡ շ֧֗֔ ֈ֫ ֟֗շ᭨֌ᲂ շ֫ ռ֡֊֞ չ֑֞ ֛ ֨ն֒ ռ֡֊֧ ᱟձ ֈ֫֊ᲂ ֟֗շ᭨֌ 

֛֚֠ ֟֗շ᭨֌ ֛ ᱹ| 
ըե֟ ֘շ էեշ : ֑ᳰֈ ֈ֫ ֑֞ ֈ֫ ֧֚ է֟։շ ֟֗շ᭨֌ ֛֚֠ ֛ ᱹ֌֒᭠ֆ֡ շ֧֗֔ ձշ ֟֗շ᭨֌ շ֫ ռ֡֊֞ չ֑֞ ֛ ֨ն֒ ռ֡֊֞ ᱟը ֟֗շ᭨֌ ֛֚֠ 

֟֗շ᭨֌ ֛ ᱹ| 
֢֘᭠֑ էեշ     :    ֑ᳰֈ ᳰշ֚֠ ֏֠ ֟֗շ᭨֌ շ֫ ֊֛ᱭ ռ֡֊֞ չ֑֞ ֛ ֨(էև ᭅ֞ֆ֭ ᮧ᭫ ֊  է֊֡ᱫᳯ֒ֆ ֛)֨ | 

խօ էեշ     :  է᭠֑ ֚֏֠ ֌ᳯ֒֟᭭և֟ֆ֑ᲂ ֐ᱶ  |  

  ֑ᳰֈ ᳰշ֚֠ ᮧ᭫ ֊ շ֧ ֟֔ձ շ֧֗֔ ֌֛֔֞, ֆ֚֠֒֞ ձ ե֗ ռ֬և֞ ֛֚֠ ֟֗շ᭨֌ ֛ ᱹն֒ ֈ֢֚ ֒֞ ֟֗շ᭨֌ չ֔ֆ ֛;֨ ֆ֫ շ֧֗֔ 
֚֏֠ ֆ֠֊ ֛֚֠ ֟֗շ᭨֌ᲂ շ֞ ռ֑֊ շ֒֊֧ ֌֒ ֛֠ +4 էեշ ֟֐ ᱶ֔չ ֧| ֟֎֊֞ շ֫ժ չ֔ֆ ֟֗շ᭨֌ ռ֡֊֧ (թ֚ իֈ֛֞֒օ ֐ᱶ ֈ֢֚ ֒֞ ֟֗շ᭨֌), 
ֆ֠֊ ֛֚֠ ֟֗շ᭨֌ᲂ ֐ᱶ ֧֚ ֚֟֍ᭅ  ֈ֫ շ֫ ռ֡֊֊֧ ֌֒ (իֈ֛֞ ե֒ֆզ ֌֛֔֞ ֆև֞ ռ֬և֞ ֟֗շ᭨֌) +2 էեշ ֟֐ ᱶ֔չ֧ | ֟֎֊֞ շ֫ժ չ֔ֆ ֟֗շ᭨֌ 
ռ֡֊֧ (թ֚ իֈ֛֞֒օ ֐ᱶ ֈ֢֚ ֒֞ ֟֗շ᭨֌), ֆ֠֊ ֛֚֠ ֟֗շ᭨֌ᲂ ֐ᱶ ֧֚ ֚֟֍ᭅ  ձշ շ֫ ռ֡֊֊֧ ֌֒ (֌֛֔֞ ֑֞ ֆ֚֠֒֞ ֑֞ ռ֬և֞ ֟֗շ᭨֌) +1 
էեշ ֟֐ ᱶ֔չ֧ | շ֫ժ ֏֠ չ֔ֆ ֟֗շ᭨֌ ռ֡֊֊֧ ֌֒ (թ֚ իֈ֛֞֒օ ֐ᱶ ֈ֢֚ ֒֞ ֟֗շ᭨֌),  -2 էեշ ֟֐ ᱶ֔չ֧, ռ֛֞ ֧֛֚֠ ֟֗շ᭨֌ (֟֗շ᭨֌ᲂ) շ֫ 
ռ֡֊֞ չ֑֞ ֛֫ ֑֞ ֊ ռ֡֊֞ չ֑֞ ֛֫ | 

 
 

Q.1 ᮤ᳞֞֐֊ (mass) ݉ շ֞ ձշ շօ ֘֡ᱧըֆ ֐ᱶ ֢֔֐ ᳲ֎եֈ ֡(origin) ֌֒ ֟֗֒֞᭭֗֞֐և֞ ֐ᱶ ֛ ֨| շօ ֌֒ ձշ ֎֔ 

֔չ֞֊֧ ֧֚ ֛֗  ݔ-էᭃ ֌֒ ռ֔֊֧ ֔չֆ֞ ֛ ֨ն֒ շօ շᳱ չ֟ֆվ իվ ᭅ֞ (kinetic energy) ܭǡ ֑֚֐ շ֧ ֚֞և ݀ܭȀ݀ݐ ൌ շ֧ է֊֚֡֞֒ ֌ᳯ֒֗ᳶֆᭅֆ ֛֫ֆ֠ ֛,֨ վ֛ ݐߛ	 դ֞ ߛ ձշ ի֟ռֆ ֟֗֞֐Ა ֗֞֔֞ ։֊֞᭜֐շ ֟֊֑ֆ֞եշ 
(positive constant) ֛ ֨| ֟֊᳜֟֔֟ոֆ շև֊ᲂ ֐ᱶ ֧֚ շ֬֊ ֚֞ (֧֚) ֛֚֠ ֛ ֨(֛)ᱹ? 

(A) շօ ֌֒ ֔չ֑֞֞ չ֑֞ ֎֔ ֟֊֑ֆ (constant) ֛ ֨ 

(B) շօ շᳱ ռ֞֔ ֑֚֐ շ֧ ֚֞֐֊֡֌֞֟ֆշ (proportional) ֛ ֨ 

(C) շօ շᳱ ֢֔֐ ᳲ֎եֈ ֧֚֡ ֆ֑ շᳱ չ֑֠ ֈ֢֒ ֨ ֛ շ֧ ֚֞և ֧֒ո֑֠ ֆ֒֠շ֧ ֧֚ (linearly) ֎ָֆ֠ ֑֐֚ ,֠

(D) ֎֔ ե֚֒ᭃ֠ (conservative) ֛ ֨ 
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Q.2 ֞֐֊ ֔֠֟վձ ᳰշ ձշ ֑᭫֞֊ (viscous) ᮤ֗ շ֧ ձշ ֎ַ֧ ցᱹշ (tank) ֐ᱶ ձշ ֌ֆ֔֠ ֗չ ᭅ֞շ֞֒ ᭡֧֔ց (thin 

square plate) ֆ֨֒ ֛֒֠  ֛ ֨| ցᱹշ ֐ᱶ ᮤ֗ շᳱ լդ ռ֞ժ ݄, ցᱹշ շᳱ ռַ֬֞ժ ֧֚ ֎ᱟֆ շ֐ ֛ ֨| ֆ֨֒ֆ֠ ᱟժ ᭡֧֔ց շ֫ 

ձշ ֟֊֑ֆ (constant) ֧֗չ ݑ଴ ֧֚ ᭃ֨֟ֆվ ᳰֈ֘֞ ֐ᱶ ոᱭռ֞ վ֞ֆ֞ ֛ ֨| ֟֊᳜֟֔֟ոֆ շև֊ᲂ ֐ᱶ ֧֚ շ֬֊ ֚֞ (֧֚) 

֛֚֠ ֛ ֨(֛)ᱹ ? 

(A) ᮤ֗ շ֧ ᳇֞֒֞ ᭡֧֔ց ֌֒ ֔չ֑֞֞ չ֑֞ ᮧ֟ֆ֒֫։շ ֎֔ (resistive force) ݄ շ֧ ᳞֡᭜ᮓ֞֐֊֡֌֞֟ֆշ 

(inversely proportional) ֛ ֨ 
(B) ᮤ֗ շ֧ ᳇֞֒֞ ᭡֧֔ց ֌֒ ֔չ֑֞֞ չ֑֞ ᮧ֟ֆ֒֫։շ ֎֔ ᭡֧֔ց շ֧ ᭃ֧ᮢ֍֔ ֌֒ ֟֊֏ᭅ֒  շ֒ֆ֞ ֛ ֨

(C) ցᱹշ շᳱ ֍֘ᭅ (floor) ֌֒ ֔չֆ֞ ᱟը ᭭֌ ᭅ֧֘֒ո֑֠ ᮧ֟ֆ֎֔ (tangential/shear stress) ݑ଴ շ֧ ֚֞և 

֎ָֆ֞ ֛ ֨
(D) ᭡֧֔ց ֌֒ ֔չ֊֧ ֧֗֞֔ ᭭֌֘ᭅ֧֒ո֑֠ ᮧ֟ֆ֎֔ ᮤ֗ շᳱ ֑᭫֞֊ֆ֞ (viscosity) ߟ շ֧ ֚֞և ֧֒ո֑֠ ֆ֒֠շ֧ ֧֚ 

(linearly) ֎ֈ֔ֆ֠ ֛ ֨ 
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Q.3 ݖ-էᭃ շ֧ ֚֞֐եֆ֒ ձշ է֊եֆ ֔᭥֎֞ժ շᳱ ֌ֆ֔֠ էռ֞֔շ (non-conducting) ֆ֞֒ ֌֒ ձշ֚֞֐֊ ֧֒ո֑֠ 
ը֧֗֘ պ֊᭜֗ (uniform line charge density) ɉ ֛ ֨ | ֑֛ ֆ֞֒ ܴ ֟ᮢ᭔֑֞ ֧֗֞֔ ձշ ֌ֆ֧֔ էռ֞֔շ 
չ֑֫֔֠ շ֫֘ (spherical shell) շ֫ թ֚ ᮧշ֞֒ ֏֧ֈֆ֞ ֛ ֨ᳰշ ըշᭅ  (arc) ܲܳ, չ֑֫֔֠ շ֫֘ շ֧ շᱶ ᮤ ܱ ֌֒ ͳʹͲ୭ շ֞ շ֫օ ֎֊֞ֆ֠ ֛,֨ վ֚֨֞ ᳰշ ֟ռᮢ ֐ᱶ ֈ֘ ᭅ֑֞֞ չ֑֞ ֛ ֨| ֡֐Ღ ըշ֞֘ շ֞ ֌֒֞֗֨᳒֡ֆ ե֞շ (permittivity 
of free space) Ԗ଴ ֛ ֨| ֟֊᳜֟֔֟ոֆ շև֊ᲂ ֐ᱶ ֧֚ շ֬֊ ֚֞ (֧֚) ֛֚֠ ֛ ֨(֛)ᱹ? 
 
 
 

(A) շ֫֘ ֧֚ չ֡վ֒֊֧ ֗֞֔֞ ֗֨᳒֡ֆ ᭢֔᭍֚ (electric flux) ξ͵ܴߣȀ߳଴ ֛ ֨

(B) ֗֨᳒֡ֆ ᭃ֧ᮢ (electric field) շ֞ ݖ-պցշ (ݖ-component) շ֫֘ շ֧ ֌᳧֣ (surface) շ֧ ֚֏֠ ֟֎᭠ֈᲐ֡  

֌֒ ֢֘᭠֑ ֛ ֨
(C) շ֫֘ ֧֚ չ֡վ֒֊֧ ֗֞֔֞ ֗֨᳒֡ֆ ᭢֔᭍֚ (electric flux)  ξʹܴߣȀ߳଴ ֛ ֨

(D) ֗֨᳒֡ֆ ᭃ֧ᮢ (electric field) շ֫֘ շ֧ ֌᳧֣ շ֧ ֚֏֠ ֟֎᭠ֈᲐ֡ ֌֒ ֔᭥֎֗ֆ (normal) ֛ ֨ 
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Q.4 ձշ ֆ֞֒ շ֫ ձշ ֚֐շ֫օ ֟ᮢ֏֡վ շ֧ ըշ֞֒ ֐ᱶ ַ֫֐ շ֒ ݂ ֍֫շ֚ ֈ֢֒ ֠ (focal length) ֧֗֞֔ ձշ է֗ֆ֔ 
ֈ֌ᭅօ (concave mirror) շ֧ ֚֞֐֊֧ ֒ո֞ չ֑֞ ֛,֨ վ֚֨֞ ᳰշ ֟ռᮢ ֐ᱶ ֈ֘ ᭅ֑֞֞ չ֑֞ ֛ ֨| ռ֞֒ ֟֗շ᭨֌ ֟ռᮢᲂ 

շ ֆ֒֠շ֧ ֧֚ ֈ֘֐ᱟ֑֧ ֆ֞֒ շ֧ ᮧ֟ֆ֟֎᭥֎ շ֞ ֛֚֠ ըշ֞֒ չ֡օ֞᭜ ַ֧֡֐ ᱶ ֧֚ շ֬֊ ֚֞ (֧֚) ֟ռᮢ֐ ᭅ֞ֆ֞ ֛ ֨(ֈ֘ ᭅ֞ֆ֧ 
֛)ᱹ? (֑֧ ֟ռᮢ ᭭շ֧֔ (scale) շ֧ է֊֚֡֞֒ ֊֛ᱭ ֛ ᱹ|) 
 
 

 
 
;AͿ 

  

 
;BͿ  

  
 
 
 
;CͿ   
 

 

 
 
;DͿ  
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Q.5 ձշ ֧֒֟փ֑֫ձ֟᭍ց֗ ᭃ֑ ᮰֣եո֔֞ (decay chain) ֐ᱶ Thଽ଴ଶଷଶ   ֊֞֟֏շ, Pb଼ଶଶଵଶ  ֊֞֟֏շ ֐ᱶ ᭃ֑֟ֆ ֛֫ֆ֞ ֛ ֨| 

թ֚ ᭃ֑ ᮧᮓ֐ (process) ֐ᱶ ի᭜֚ᳶվᭅֆ ᱟձ (emitted)  ߙ ն֒ ିߚ	շօᲂ շᳱ ֚ե᭎֑֞ ᮓ֘֐զ ఈܰ ն֒ ఉܰ 

֛ ᱹ| ֟֊᳜֟֔֟ոֆ շև֊ᲂ ֐ᱶ ֧֚ շ֬֊ ֚֞ (֧֚) ֛֚֠ ֛ ֨(֛)ᱹ? 

 

;AͿ 	 ఈܰ ൌ ͷ   ;BͿ   ఈܰ ൌ ͸   ;CͿ   ఉܰ ൌ ʹ   ;DͿ   ఉܰ ൌ Ͷ  
 

 

 

Q.6 է֊֡֊֞ֈ֠ ֗ ֑֞֡-᭭ֆե֏ (resonating air column) շ֧ ձշ ᮧ֑֫չ ֐ᱶ ᭟֗֟֊ շᳱ ռ֞֔ ֞֐֌֊֧ շ֧ ֟ ֔ձ ͷͲͲ  շᳱ ը֣֗֟ᱫ ݖܪ

֧֗֞֔ ձշ ᭭֗ᳯ֒ᮢ ֟᳇֏֡վ (tuning fork) շ֞ ի֌֑֫չ ᳰշ֑֞ վ֞ֆ֞ ֛ ֨| է֊֡֊֞ֈ ֊֔֠ ֐ᱶ վ֔ շ֞ ᭭ֆ֒ ֎ֈ֔շ֒ ֑֗֞֡-

᭭ֆե֏ շᳱ ֔᭥֎֞ժ ֎ֈ֔֠ վ֞ֆ֠ ֛ ֨| ֈ֫ իᱫ֒֫ᱫ֒ (successive) է֊֡֊֞ֈ, ֑֗֞֡ ᭭ֆ᭥֏ շᳱ ֔᭥֎֞ժ ͷͲǤ͹	ܿ݉ ն֒ ͺ͵Ǥͻ	ܿ݉ ֌֒  ֚֡֊֧  վ֞ֆ֧ ֛ ᱹ| ֟֊᳜֟֔֟ոֆ շև֊ᲂ ֐ᱶ ֧֚ շ֬֊ ֚֞ (֧֚) ֛֚֠ ֛ ֨(֛)ᱹ? 

(A) թ֚ ᮧ֑֫չ ֧֚ ֟֊։ ᭅ֞ᳯ֒ֆ ᭟֗֟֊ շᳱ ռ֞֔ ͵͵ʹ ݉ ֨ ֛ ଵିݏ

(B) թ֚ ᮧ֑֫չ ֐ᱶ էե᭜֑ ե֚֘֫։֊ (end correction) ͲǤͻ ܿ݉ ֛ ֨ 

(C) ᭟֗֟֊ ֆ ե֒չ շᳱ ֆ ե֒չֈ֨᭐֑ᭅ (wavelength) ͸͸ǤͶ ܿ݉ ֛ ֨ 

(D) ͷͲǤ͹	ܿ݉ ֌֒ ֚֡֊֧ վ֞֊֧ ֗֞֔֞ է֊֡֊֞ֈ, ֢֔֐ չ֡օ֣֞֗֟ᱫ (fundamental harmonic) ֛ ֨
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ոե ե

 թ֚ ոեփ ֐ᱶ  ᮧ᭫ ֊ ֛ ᱹ| ᮧ᭜֑֧շ ᮧ᭫ ֊  շ֞ իᱫ֒ ձշ ֚ե  ֛ ֨|  
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ իᱫ֒ շ֧ ֛֚֠ ե֚᭎֑֞᭜֐շ ֞֐֊ (ֈ֘֗֔֐ էեշ֊ ֐ᱶ, ֈ֘֗֔֐ շ֧ ֟᳇ֆ֑֠ ᭭և֞֊ ֆշ ᱨ֟᭛փֆ/֟֊շᳯցֆ; իֈ֛֞֒օֆզ 6.25, 

7.00, -0.33, -.30, 30.27, -127.30) շ֫ ֞֐իֶ (MOUSE) ն֒ ճ֊ ᭭ᮓᳱ֊ (ON-SCREEN) ֗ռ֡ᭅէ֔ ᭠֑֢֧֐ᳯ֒շ շᳱ֌֨փ 
(VIRTUAL NUMERIC KEYPAD) շ֧ ᮧ֑֫չ ֧֚ իᱫ֒ շ֧ ֟֔ձ ֟֊᳸ֈᭅ᳥  ᭭և֞֊ ֌֒ ֈվᭅ շ ᱶ֒ | 

 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ իᱫ֒ շ֞ ֢֐᭨֑֞եշ֊ ֟֊᳜ էեշ֊ ֑֫վ֊֞ շ֧ է֊֚֡֞֒ ֛֫չ֞ :-  
֌֢օᭅ էեշ  : +3 ֑ᳰֈ ᭅ  ֛֚֠ ե֚᭎֑֞᭜֐շ ֞֐֊ (Numerical value)  իᱫ֒ ᭭֗ᱧ֌ ֈվᭅ ᳰշ֑֞ չ֑֞ ֛ ֨|    

    ֢֘᭠֑ էեշ : 0  է᭠֑ ֚֏֠ ֌ᳯ֒֟᭭և֟ֆ֑ᲂ ֐ᱶ  |  

 
 

Q.7 ձշ ւ֚֫ ᭃ֨֟ֆվ ֆ֔ (solid horizontal surface) ֆ֧֔ շᳱ ձշ ֌ֆ֔֠ ֌֒ֆ (thin layer) ֧֚ քշ֞ 

(covered) ᱟը ֛ ݉ (mass) ֊֞֐᳞ᮤ |֨  ൌ ͲǤͶ	݇݃  շ֞ ձշ ը֑ֆ֞շ֞֒ չ֡ցշ֞ (rectangular block) 

թ֚ ֆ֔ ֌֒ ֟֗֒֞᭭֗֞֐և֞ ֐ᱶ ֛ ֨| ͳǤͲ	ܰ	ݏ ֌ᳯ֒֞֐օ շ֞ ձշ ը֧֗չ (impulse) չ֡ցշ֧ ֌֒ ݐ ൌ Ͳ ֑֚֐ ֌֒ 
֔չ֑֞֞ վ֞ֆ֞ ֛ ֨֟վ֚շ֧ ֍֔᭭֗ᱨ֌ չ֡ցշ֞ ݔ-էᭃ (x-axis) ֌֒ ݒሺݐሻ ൌ  ֨,֛ ݁ି௧Ȁఛ ֧֗չ ֧֚ ռ֔֊֧ ֔չֆ֞	଴ݒ	

վ֛ դ֞ 	ݒ଴ ձշ ֟᭭և֒ ֒֞֟֘ ֛ ֨ն֒ ߬ ൌ Ͷ	֑֐֚ |֨ ֛ ݏ 	ݐ ൌ ߬ ֌֒, չ֡ցշ֧ շ֞ ֟֗᭭և֞֌֊ (displacement) 
ց֒ ֛ ֨| ݁ିଵ֠֐ __________ ൌ 	ͲǤ͵͹ ֔ᱶ ȁ 

 
 

Q.8 ձշ չᱶֈ շ֫ ֏֢֟֐ (ground) ֌֒ ᭃ֨֟ֆվ ֆ֔ (horizontal surface) ֧֚ Ͷͷׁ շ֧ շ֫օ ֌֒ ᮧᭃ֧֟֌ֆ 

(projected) ᳰշ֑֞ վ֞ֆ֞ ֛ ֨| չᱶֈ ͳʹͲ	݉ շᳱ է֟։շֆ֐ լե ռ֞ժ ֌֒ ֌ᱟդռ շ֒ ֏֢֟֐ ֌֒ ֗֞֌֚ ֔֬ց ըֆ֠ 

֌֛֔֠ ֎֞֒ ցշ֒֞֊֧ շ֧ ի֌֒ ֧֚ ֐֢֟֏ |֨ ֛ ե֞ֆ չᱶֈ շᳱ չ֟ֆվ լվ ᭅ֞ (kinetic energy) ը։֠ ֛֫ վ֞ֆ֠ ֛ ֨| 

ցշ֒֞֊֧ շ֧ ֆ֡ ե֒ֆ ֎֞ֈ չᱶֈ շ֞ ֗ ֧չ ᭃ֨֟ֆվ ֆ֔ ֚ ֧ ͵ Ͳׁ շ֞ շ֫օ  ֎֊֞ֆ֞ ֛  ֨| ցշ֒֞֊֧ շ֧ ֎֞ֈ չᱶֈ __________ 

լե ֐ց֒ շᳱ է֟։շֆ֠֐ ռ֞ժ ֌֒ ֌ᱟդռֆ֠ ֛ ֨|  
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Q.9 ձշ շօ, ֟վ֚շ֞ ᮤ᳞֞֐֊ (mass) ͳͲିଷ ݇݃ ն֒ ը֧֗֘ (charge) ͳǤͲ  և֞᭭֗֞֐֞֒֗֟ ᱶ֐ ᱧըֆ֡֘ ֨,֛ ܥ

ݐ ֑֐֚ |֨ ֛ ᱶ֐ ൌ Ͳ	  ֌֒ ֑֛ շօ ձշ ֟֗᳒֡ֆ֭ ᭃ֧ᮢ (electric field) ܧሬԦ	ሺݐሻ ൌ ଴ܧ ݊݅ݏ  ᱶ֐ ֗֞֏ଓƸ շ֧ ᮧ	ݐ߱

ըֆ֞ ֛,֨ վ֛ դ֞ ܧ଴ ൌ ͳǤͲ	ܰ	ିܥଵ ֛ ֨ն֒  ߱ ൌ ͳͲଷ	݀ܽݎ	sିଵ ֛ ֨| շօ ֌֒ շ֧֗֔ ֟֗᳒֡ֆ֭ ֎֔ (electrical 

force) շ֞ ֛֠ ᮧ֏֞֗ ֟֞֐֊֑֧ | ֆ֎ ֌֒֗ֆᱮ (subsequent) ֑֚֐ ֌֒ շօ շᳱ է֟։շֆ֐ ռ֞֔ 

 |֨ ֛  ଵିݏ	݉ __________

 

 
 
 

Q.10 ձշ ռ֔ շ֡ե փ֔֠ չ֨᭨֧֗֊֫֠֐ց֒ (moving coil galvanometer)  ֐ᱶ ͷͲ ֍֧֧֒ (turns)  ֛ ᱹն֒  ֛֒  ֍֧֧֒ 

շ֞  ᭃ֧ᮢ֍֔ (area) ʹ ൈ ͳͲିସ	݉ଶ ֛ ֨| չ֨᭨֧֗֊֫֠֐ց֒ ֐ᱶ ի֌֟᭭ևֆ ռ֡᭥֎շ ֧֚ ͲǤͲʹ	ܶ շ֞ ռ֡᭥֎շᳱ֑ ᭃ֧ᮢ 

(magnetic field) ի᭜֌᳖ ֛֫ֆ֞ ֛ ֨| ֟֊ ե֔֎֊ ֆ֞֒ (suspension wire) շ֞ ᲍ւ֊ ֟֊֑ֆ֞եշ (torsional 

constant) ͳͲିସ	ܰ	݉	ି݀ܽݎଵ ֛ ֨| չ֨᭨֧֗֊֫֠֐ց֒ ֐ᱶ ։֞֒֞ ֎֛֊֧ շ֧ ֑֚֐, ֑ᳰֈ շ֡ե փ֔֠ ͲǤʹ	݀ܽݎ պ֢֐ֆ֠ ֛ ֨
ֆ֫ չ᭨֧֨֗֊֫֠֐ց֒ ֐ᱶ ֌֢օᭅ ֌֨֞֐֊֞ ֟֗ᭃ֧֌ (full scale deflection) ֛֫ֆ֞ ֛ ֨| չ᭨֧֨֗֊֫֠֐ց֒ շᳱ շ֡ե փ֔֠ շ֞ 
ᮧ֟ֆ֒֫։ ͷͲ	ߗ ֛ ֨| թ֚ չ֨᭨֧֗֊֫֠֐ց֒ շ֫ Ͳ െ ͳǤͲ	ܣ շᳱ ֧֒᭠վ (range) ֐ᱶ ։֞֒֞ շ֧ ֞֐֌֊ շ֒֊֧ ֑֫᭏֑ ձշ 

ղ֠֐ց֒ (ammeter) շ֧ ᱨ֌ ֐ᱶ ֌ᳯ֒֗ᳶֆᭅֆ շ֒֊֞ ֛ ֨ | թ֚շ֧ ֟֔ձ ձշ ե֘ց (shunt) ᮧ֟ֆ֒֫։շ շ֫ 
չ᭨֧֨֗֊֫֠֐ց֒ ֧֚ ֌֞᳡ᭅᮓ֐ (parallel) ֐ᱶ ֚ե֑֫֟վֆ շ֒֊֞ ֌ַֆ֞ ֛ ֨ | թ֚ ե֘ց ᮧ֟ֆ֒֫։շ շ֞ ֞֐֊ 
__________ յ֐ (ohms) ֛ ֨|  
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Q.11 ձշ թ᭭֌֞ֆ շ֧ ֆ֞֒, ֟վ֚շ֞ ᳞֚֞ (diameter) ͲǤͷ ݉݉ ֛ ֨ն֒ ե֑չ չ֡օ ե֞շ (Youngಬs modulus) ʹ	 ൈ ͳͲଵଵ	ܰ	݉ିଶ ֛,֨ ֧֚ ܯ	֞֐᳞ᮤ֊ (mass) շ֞ ձշ ֏֞֒ ֔ցշ֑֞֞ վ֞ֆ֞ ֛ ֨| ֏֞֒ ֔ցշ֞֊֧ շ֧ ֎֞ֈ ֆ֞֒ 

շᳱ ֔᭥֎֞ժ ͳǤͲ	݉ ֛ ֨| թ֚ ֆ֞֒ շ֧ էեֆ ֐ᱶ ͳͲ	֏֞չᲂ ֗֞֔֞ ձշ ֗ᳶ֊ᭅ֑֒ ֌֨֞֐֊֞ (vernier scale) ֔չ֑֞֞ 

վ֞ֆ֞ ֛ ֨| թ᭭֌֞ֆ շ֧ ֆ֞֒ շ֧ ֌֚֞ ձշ ն֒ ֚եֈ֏ᭅ (reference) ֆ֞֒ ֛ ֨֟վ֚ ֌֒ ͳǤͲ	݉݉ է᭨֌ֆ֐ ե֞շ 
(least count) ֗֞֔֞ ձշ ֡֐᭎֑ ֌֨֞֐֊֞ (main scale) ֔չ֞ ᱟը ֛ ֨| ֗ᳶ֊ᭅ֑֒ ֌֨֞֐֊֧ շ֧ ͳͲ ֏֞չ ֡֐᭎֑ 

֌֨֞֐֊֧ շ֧ ͻ ֏֞չᲂ շ֧ ֎֒֞֎֒ ֛ ᱹ | ֘֡ᱧըֆ ֐ᱶ, ֗ᳶ֊ᭅ֑֒ ֌֨֞֐֊֧ շ֞ ֢֘᭠֑ ֡֐᭎֑ ֌֨֞֐֊֧ շ֧ ֢֘᭠֑ ֧֚ ե֚֌֞ֆ֠ 
(coincident) ֛ ֨| ֑ᳰֈ թ᭭֌֞ֆ շ֧ ֆ֞֒ ֌֒ ֔ցշ֑֞֞ չ֑֞ ֏֞֒ ͳǤʹ	݇݃ ֧֚ ֎ָ֑֞֞ վ֞ֆ֞ ֛,֨ ֆ֫ ֡֐᭎֑ ֌֨֞֐֊֧ 
շ֧ ֏֞չ ֧֚ ֚ե֌֞ֆ֠ ֛֫֊֧ ֗֞֔֞ ֗ᳶ֊ᭅ֑֒ ֌֨֞֐֊֧ շ֞ ֏֞չ __________ ֛ ֨| ݃ = ͳͲ	݉	ିݏଶ ն֒ ߨ ൌ ͵Ǥʹ 

֔ᱶ | 

 

Q.12 ձշ֌֒֟֞֐᭛֗շ ըֈ ᭅ֘ չ֚֨ (monatomic ideal gas) շ֧ ձշ ֔֫֐ շ֞ ը֑ֆ֊ (volume), ᱧ᳍᭬֫֐ 

ᮧ֚֞֒ (adiabatic expansion) ֧֚, է֌֊֧ ը ե֒֟֏շ ֞֐֊ շ֞ ըւ չ֡֊֞ ֎ָ վ֞ֆ֞ ֛ ֨ | ֚֞ ᭅ֗֟ᮢշ չ֚֨ 

֟֊֑ֆ ե֞շ (universal gas constant) ܴ շ֞ ֞֐֊ ͺǤͲ	ܬ	ି݈݋݉ଵ	ିܭଵ ᱶ֔ | ֑ᳰֈ չ֚֨ շ֞ ը ե֒֟֏շ 

ֆ֞֌֞֐֊ ͳͲͲ	ܭ	 ֛֫, ֆ֫ թ֚ ᮧᳰᮓ֑֞ ֐ᱶ չ֚֨ շᳱ ըեֆᳯ֒շ լվ ᭅ֞ (internal energy) __________ վ֢֔ 

(Joule) ֧֚ շ֐ ֛֫ վ֞ֆ֠ ֛ ֨|  
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Q.13 ձշ ᮧշ֞֘ ֟֗᳒֡ֆ֭ (photoelectric) ᮧ֑֫չ ֐ᱶ ʹͲͲܹ ֘֟Ღ (power) ֗֞֔֞ ձշ ֚֞֐եֆ֒ ձշ֗օᱮ 
ᮧշ֞֘ ᳰշ֒օ ֌֡եվ (a parallel beam of monochromatic light) ֌֢օᭅ ᱨ֌ ֧֚ է֗֘֫֟֙ֆ շ֒֊֧ ֧֗֞֔ 

ձշ ի᭜֚վᭅշ (perfectly absorbing cathode) ֌֒ ֟չ֒ֆ֞ ֛ ֨ | ի᭜֚վᭅշ շ֧ ֌ֈ֞ևᭅ շ֞ շ֑֞ᭅ-֍֔֊ 
(work function) ͸Ǥʹͷ	ܸ݁ ֛ ֨| ᮧշ֞֘ շᳱ ը֣֗֟ᱫ, ֈ֧֛ ֔֠ ը֣֗֟ᱫ (threshold frequency) ֧֚ ևַ֫֠ 
֛֠ է֟։շ ֛,֨ ֟վ֧֚֚ ի᭜֚ᳶվᭅֆ ֛֫֊֧ ֗֞֔֠ ᮧշ֞֟֘շ թ֧֔᭍ᮝ֞֊ᲂ (photoelectrons) շᳱ չ֟ֆվ լվ֞ᭅ 
(kinetic energy) ֊չ᭛֑ ֛ ֨  վձ ᳰշ ᮧշ֞֘ ֟֗᳒֡ֆ֭ ի᭜֚վᭅ֊ ֈᭃֆ֞ (photoelectron֟֠֔ ֊֞֐ |

emission efficiency) ͳͲͲΨ ֛ ֨| ի᭜֚վᭅշ ն֒ ե֚ᮕ֛֞շ (anode) շ֧ ֎֠ռ ͷͲͲ	ܸ շ֞ ֟֗֏֗֞᭠ֆ֒ 

(potential difference) ֔չ֑֞֞ վ֞ֆ֞ ֛ ֨| ի᭜֚ᳶվᭅֆ ֛֫֊֧֧֗֞֔ ֚֏֠ թ֧֔᭍ᮝ֞֊ ֚եᮕ֛֞շ ֌֒ է֟֏֔᭥֎ 
ը֌֟ֆֆ (normal incidence) ֛֫շ֒ է֗֘֫֟֙ֆ ֛֫ վ֞ֆ֧ ֛ ᱹ | թ֧֔᭍ᮝ֞֊ᲂ շᳱ ֚եᮕ֛֞շ ֌֒ ցᲥ֒ ֧֚   ܨ ൌ ݊	 ൈ ͳͲିସ	ܰ	 շ֞ ֎֔ ֔չֆ֞ ֛ ֨ | ݊ շ֞ ֞֐֊ ________ ֛ ֨| թ֧֔᭍ᮝ֞֊ շ֞ ᮤ᳞֞֐֊ (mass) ݉௘ ൌ ͻ	 ൈ ͳͲିଷଵ	݇݃ ֛ ֨ն֒ ͳǤͲ	ܸ݁ ൌ ͳǤ͸	 ൈ ͳͲିଵଽ	ܬ	 ֛ ֨|  

 

 

Q.14 ձշ  ֛֞թᮟ֫վ֊-վ֚֨֞  ը֑֟֊ֆ (hydrogen-like ionized) ֌֒֞֐օ֡ շ֞ ֌֒֞֐օ֡ ᮓ֐ ե֞շ (atomic 

number) ܼ ֛ ֨| թ֚ ֌֒֞֐օ֡ ֐ᱶ  ձշ ֛֠ թ֧֔᭍ᮝ֞֊  ֛ ֨| թ֚ ֌֒֞֐օ֡ շ֧ ի᭜֚վᭅ֊-᭭֌֧᭍ᮝ֐ (emission 
spectrum) ֐ᱶ, ݊ ൌ ʹ  ֚ ֧ ݊ ൌ ͳ ֚ եᮓ֐օ (transition) ֚ ֧ ի᭜֌᳖ ֛ ֫֊֧ ֧֗֞֔ ֹ֫ց֩֊ (photon) շᳱ իվ֞ᭅ, ݊ ൌ ͵  ֧֚ ݊ ൌ ʹ ե֚ᮓ֐օ ֧֚ ի᭜֌᳖ ֛֫֊֧ ֧֗֞֔ ֹ֫ց֩֊ շᳱ իվ֞ᭅ ֧֚ ͹ͶǤͺ	ܸ݁ է֟։շ ֛ ֨| ֛֞թᮟ֫վ֊ ֌֒֞֐օ֡ 
շᳱ ը֑֊֊ լվ ᭅ֞ (ionization energy) ͳ͵Ǥ͸	ܸ݁ ֛|֨ ܼ շ֞ ֞֐֊ __________ ֛ ֨| 
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ոե ե
 թ֚ ոեփ ֐ᱶ  ᮧ᭫ ֊ ֛ ᱹ| ᮧ᭜֑֧շ ᮧ᭫ ֊ ֐ᱶ  ֧֚֡֔֐֊ ֢֚֟ռ֑ դ֞ (matching lists) ֛:ᱹ ֢֚  ն֒ ֢֚  | 
 ֢֚  ն֒ ֢֚  շ֧ ֆᱬ֗ᲂ շ֧ ֧֚֡֞֔֐֊֫ շ֫ ֈ֘ ᭅ֞ֆ֧ ᱟձ  ֟֗շ᭨֌ ᳰֈձ չձ ֛ ᱹ| թ֊ ռ֞֒ ֟֗շ᭨֌ᲂ ֐ᱶ ᭅ ֟֗շ᭨֌ ֛֠ ֛֚֠ 

ᮧֈᳶ ֊֧֔֐֚֡ ᭅ֘ֆ շ֒ֆ֞ ֛ ֨| 
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ ֟֔ձ ֛֚֠ ֧֚֡֔֐֊ ᮧֈᳶ ᭅ֘ֆ շ֒֊֧ ֧֗֞֔ ֟֗շ᭨֌ շ֫ ռ֡֊ᱶ | 
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ իᱫ֒ շ֞ ֢֐᭨֑ ե֞շ֊ ֟֊᳜ էեշ֊ ֑֫վ֊֞ շ֧ է֊֚֡֞֒ ֛֫չ֞ :-  
     ֌֢օᭅ էեշ  : +3 ֑ᳰֈ ֚֟֍ᭅ  ֛֚֠ ֟֗շ᭨֌ շ֫ ֛֠ ռ֡֊֞ չ֑֞ ֛ ֨| 
     ֢֘᭠֑ էեշ :  0 ֑ᳰֈ շ֫ժ ֏֠ ֟֗շ᭨֌ ֊֛ᱭ ռ֡֊֞ չ֑֞ ֛ ֨(էև ᭅ֞ֆ֭ ᮧ᭫ ֊  է֊֡ᱫᳯ֒ֆ ֛)֨ | 
     խօ էեշ : -1 է᭠֑ ֚֏֠ ֌ᳯ֒֟᭭և֟ֆ֑ᲂ ֐ᱶ  |  
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Q.15 ֟֗֟֏᳖ ը֧֗֘ ֟֗ֆ֒օᲂ (charge distributions) ֧֚ ի᭜֌᳖ ֛֫֊֧֧֗֞֔ ֟֗᳒֡ֆ ᭃ֧ᮢ (electric field) ܧ շ֞ 
ձշ ᳲ֎եֈ ֡ܲሺͲǡ Ͳǡ ݀ሻ ֌֒ ֞֐֌֊ ᳰշ֑֞ վ֞ֆ֞ ֛ ֨ն֒ թ֚ ֟֗᳒֡ֆ֭ ᭃ֧ᮢ ܧ շᳱ ݀ ֌֒ ֟֊֏ᭅ֒ֆ֞ է֔չ-է֔չ 
֌֑֞֠ վ֞ֆ֠ ֛ ֨| ֢֚ռ֠-I ֐ᱶ ܧ ն֒ ݀ շ֧ ֎֠ռ ֧֐ է֔չ-է֔չ ֚᭥֎᭠։ (relations) ᳰֈ֑֧ չ֑֧ ֛ ᱹ| ֢֚ռ֠-II 
֟֗֟֏᳖ ᮧշ֞֒ շ֧ ը֧֗֘ ֟ ֗ֆ֒օᲂ ն֒ ի֊շ֧ ᭭ և֞֊ᲂ շ֫ ֎ֆ֞ֆ֠ ֛  ᱹ| ֚ ֢ռ֠-I շ֧ ֍֔֊ᲂ շ֞ ֚ ֢ռ֠-II ֚ ֧ ֚ ᭥֎ե֟։ֆ 
ը֧֗֘ ֟֗ֆ֒օᲂ ֧֚ ֧֚֡֔֐ շᳱ֟վ֑֧ | 

֢
ܧ ֨ ֛ ֌֒ ֟֊֏ᭅ֒  շ֒ֆ֞ ݀ ,ܧ  ן ଵௗ ܧ ן ଵௗమ ܧ ן ଵௗయ 

֢
 

 ܳ  ᳲ֎եֈ ֡(origin) ֌֒ ᳲ֎եֈ ֡ը֧֗֘ (point charge) ֢֔֐ 
 ձշ ֔պ֡ ֟᳇ᮥ֡֗ (small dipole) ֟վ֚շ֞ ᳲ֎եֈ ֡ը֧֗֘ ܳ վ֫ ሺͲǡ Ͳǡ ݈ሻ ֌֒  ֛ ֨ն֒ Ȃܳ վ֫ ሺͲǡ Ͳǡ െ݈ሻ ֌֒  ֛ ֨| ֟֞֐֊ձ ʹ݈	 ا ݀ 
 է֊եֆ (infinite) ֔᭥֎֞ժ շ֞ ձշ֚֞֐֊ ֧֒ո֑֠ ը֧֗֘ պ֊᭜֗ 
(uniform linear charge density) ߣ ֗֞֔֞ ֆ֞֒ վ֫ ݔ-
էᭃ ֧֚ ֚᭥֌֞ֆ֠ (coincident) ֛ ֨
 է֊եֆ ֔᭥֎֞ժ շ֧ ձշ֚֞֐֊ ֧֒ո֑֠ ը֧֗֘ պ֊᭜֗ ֧֗֞֔ ֈ֫ ֆ֞֒ 
վ֫ ݔ-էᭃ շ֧ ֚֐ ե֞ֆ֒ ֛ ᱹ| ሺݕ ൌ Ͳǡ ݖ ൌ ݈ሻ ֧֗֞֔ ֆ֞֒ ֌֒ ൅ߣ 
ը֧֗֘ պ֊᭜֗ ֛ ֨ֆև֞ ሺݕ ൌ Ͳǡ ݖ ൌ െ݈ሻ ֧֗֞֔ ֆ֞֒ ֌֒ െߣ 
ը֧֗֘ պ֊᭜֗ ֛ ֨| ֟֞֐֊ձ		ʹ݈	 ا ݀ 
 ձշ֚֞֐֊ ը֧֗֘ պ֊᭜֗ (uniform surface charge 
density) շ֞ է֊եֆ ֚֐ֆ֔ ռ֞ֈ֒ (infinite plane sheet)  
վ֫ ݕݔ-ֆ֔ ֧֚ ֚᭥֌֞ֆ֠ ֛ ֨

(A)   
(B)   
(C)   
(D)  
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Q.16 ֞֐᳞ᮤ ܯ֊ (mass) ֧֗֞֔ ձշ ᮕ֛ (planet) շ֧ ֈ֫ ᮧ֞շ֣֟ֆշ ի֌ᮕ֛ (natural satellites) ֈ֫ ֣֗ᱫ֑֠ 

շᭃᲂ ֐ᱶ ֌ᳯ֒ᮓ֐օ (revolve) շ֒ ֒ ֛ ֧֛  ᱹ|  ի֌ᮕ֛ᲂ շ֧ ֎֠ռ չ֡ᱧ᭜֗֞շ֙ᭅօ ֎֔ (gravitational attraction) 
շᳱ ի֌֧ᭃ֞ շᳱ֟վձ |  ֌֛֔֞ ի֌ᮕ֛, ֟վ֚շ֞ ᮤ᳞֞֐֊ ݉ଵ, շᭃ֑֠ ռ֞֔ ݒଵ, շ֫օ֑֠ ե֧֚֗չ (angular 
momentum) ܮଵ, չ֟ֆվ լվ ᭅ֞ (kinetic energy) ܭଵ ն֒ ը֗ֆᭅ շ֞֔ (period of revolution) ଵܶ 
֛,֨ ܴଵ ֟ᮢ᭔֑֞ ֗֞֔֠ շᭃ֞ ֐ᱶ ᭭և֞֟֌ֆ ֛ ֨| ֈ֢֚ ֒֞ ի֌ᮕ֛, ֟վ֚շ֞ ᮤ᳞֞֐֊ ݉ଶ, շᭃ֑֠ ռ֞֔ ݒଶ, շ֫օ֑֠ 

ե֧֚֗չ ܮଶ, չ֟ֆվ լվ ᭅ֞ ܭଶ ն֒ ը֗ֆᭅ շ֞֔ ଶܶ ֛,֨ ܴଶ ֟ᮢ᭔֑֞ ֗֞֔֠ շᭃ֞ ֐ᱶ ᭭և֞֟֌ֆ ֛ ֨ | ֑ᳰֈ  ݉ଵȀ	݉ଶ ൌ ʹ ն֒ ܴଵȀ	ܴଶ ൌ ͳȀͶ ֛֫, ֆ֫ ֢֚ռ֠-I ֐ᱶ ᳰֈձ չձ է֊֡֌֞ֆᲂ շ֞ ֧֚֡֔֐ ֢֚ռ֠-II ֐ᱶ ֈ֠ չ֑֠ 
ե֚᭎֑֞Ა շ֧ ֚֞և շ ᱶ֒ | 

֢
 ௩భ௩మ ௅భ௅మ	 
R ௄భ௄మ 

భ்మ்	 
 

֢
 ଵ଼

 ͳ 

ʹ 

8 

(A)   
(B)   
(C)   
(D)   
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Q.17 ձշ֌֒֟֞֐᭛֗շ ըֈ ᭅ֘ չ֚֨ (monatomic ideal gas) շ֞ ձշ ֔֫֐ (one mole), ռ֞֒ լ᭬֞֐չֆ֑֠ 
ᮧᮓ֐ᲂ (thermodynamic processes) ֧֚ չ֡վ֒ֆ֞ ֛֨, վ֚֨֞ ᳰշ ֊֠ռ֧ ܸܲ ᳞֗᭭և֞ ֟ռᮢ (schematic 
diagram) ֐ᱶ ֈ֘ ᭅ֑֞֞ չ֑֞ ֛ ֨| ֑֛ դ֞ ᳰֈձ չ֑֧ ᮧᮓ֐ᲂ ֐ᱶ ձշ ֚֐ֈ֞֎֑֠ (isobaric), ձշ ֚֐ը֑ֆ֟֊շ 
(isochoric), ձշ ֚ ֛ (adiabatic) ֐ֆ֞֌֑֠ (isothermal) ն֒ ձշ ᱧ᳍᭬֫֐  ᱹ| ֚ ֢ռ֠-I ֐ᱶ ᳰֈձ չձ ᮧᮓ֐ᲂ 
շ֞ ֢֚ռ֠-II ֐ᱶ ᳰֈձ չձ ե֚չֆ շև֊ᲂ ֧֚ ֧֚֡֔֐ շ ᱶ֒ | 

 
 

֢
 

ᮧᮓ֐-I ֐ᱶ 
ᮧᮓ֐-II ֐ᱶ 
ᮧᮓ֐-III ֐ᱶ 
ᮧᮓ֐-IV ֐ᱶ 

֢
 

չ֚֨  ᳇֞֒֞ ᳰշ֑֞ չ֑֞ շ֑֞ᭅ ֢֘᭠֑ ֛ ֨
չ֚֨  շ֞ ֆ֞֌֞֐֊  ֎ֈ֔ֆ֞ ֛ ֨ 
 չ֚֨ ն֒ ֌ᳯ֧֒֗֘ շ֧ ֎֠ռ լ᭬֞֐ ᮧ֛֗֞  

֛֫ֆ֞ ֛ ֨ 
չ֚֨  ᳇֞֒֞ ᳰշ֑֞ չ֑֞ շ֑֞ᭅ ͸ ଴ܲ ଴ܸ ֛ ֨

 

(A)   
(B)   
(C)   
(D)   
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Q.18 ֊֠ռ֧ ֈ֠ չ֑֠ ֢֚ռ֠-I  ֐ᱶ, ձշ շօ շ֧ ռ֞֒ ֟֗֟֏᳖ ֌և, ֑֚֐ շ֧ ֟֗֟֏᳖ ֍֔֊ᲂ (functions) շ֧ ᱨ֌  ֐ᱶ 
ᳰֈ֑֧ չ֑֧ ֛ᱹ | թ֊ ֍֔֊ᲂ ֐ᱶ Ƚ ն֒ Ⱦ ի֟ռֆ ֟֗֞֐Ა ֧֗֞֔ ։֊֞᭜֐շ ֟֊֑ֆ ե֞շ (positive constants)  ֛,ᱹ 
վ֛ դ֞ Ƚ ് Ⱦ | ᮧ᭜֑֧շ ֌և ֐ᱶ շօ ֌֒ ֔չ֊֧ ֗֞֔֞ ֎֔ ֑֞ ֆ֫ ֢֘᭠֑ ֛ ֑֨֞ ե֚֒ᭃ֠ (conservative) ֛ ֨| ֢֚ռ֠-
II ֐ᱶ շօ շᳱ ֌ դ֞ռ ֏֬֟ֆշ ֑֒֞֟֘ᲂ շ֞ ֟֗֗֒օ ᳰֈ֑֞ չ֑֞ ֛:֨  ݌Ԧ  ֧֒ո֑֠ ե֧֚֗չ (linear momentum) 
չ֟ֆվ իվ ܭ ֨,֛ ᳲ֎եֈ ֡(origin) շ֧ ֚֞֌֧ᭃ շ֫օ֑֠ ե֧֚֗չ (angular momentum) ֢֔֐ ሬԦܮ ֨,֛ ᭅ֞ (kinetic 
energy) ֛,֨ ܷ ֟᭭և֟ֆվ իվ ᭅ֞ (potential energy) ֛ ֨ն֒ ܧ շ֡֔ իվ ᭅ֞ (total energy) ֛ ֨| ֢֚ռ֠-I շ֧ 
ᮧ᭜֑֧շ ֌և շ֞ ֚ ֢ռ֠-II ֐ᱶ ᳰֈ֑֧ չ֑֧ ի֊ ֒ ֑֞֟֘ᲂ ֚ ֧ ֚ ֧  ,շᳱ֟վ֑֧ ֧֔֐֡ ե
֛ ᱹ| 
 

֢
ሻݐԦሺݎ  ൌ ଓƸ	ݐߙ ൅ ሻݐԦሺݎ ଔƸ	ݐߚ ൌ 	ߙ cos߱ݐ 	ଓƸ ൅ 	ߚ sin߱ݐ 	ଔƸ ݎԦሺݐሻ ൌ ݐሺcos߱	ߙ 	ଓƸ ൅ 	sin߱ݐ 	ଔƸሻ ݎԦሺݐሻ ൌ ଓƸ	ݐߙ ൅ ఉଶ  ଔƸ	ଶݐ

֢֚
 ܧ ܷ ܭ ሬԦܮ Ԧ݌ 
 

(A)  
(B)  P ൺ 1, 2, 3, 4, 5;    Q ൺ 3, 5;    R ൺ 2, 3, 4, 5;    S ൺ 2, 5 
(C)   
(D)   
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ϭͬϭϰ 
 

JEE (ADVANCED) 2018 PAPER 2 
PART II- CHEMISTRY 

ոե ե

 թ֚ ոեփ ֧֐  ᮧ᭫ ֊  ֛ ᱹ|
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ ֛֚֠ իᱫ֒ (իᱫ֒ᲂ) շ֧ ֟֔ձ  ֟֗շ᭨֌ ᳰֈձ չձ ֛ ᱹ| թ֊ ռ֞֒ ֟֗շ᭨֌ᲂ ֐ᱶ ֧֚ ֧  ֟֗շ᭨֌ ֛֚֠ 

֛(֛֨)ᱹ| 
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ ֟֔ձ, ᮧ᭫ ֊ շ֞ (շ֧) իᱫ֒ ֈ֊֧֧ ֛ֆ֧֡ ֛֚֠ ֟֗շ᭨֌ (֟֗շ᭨֌ᲂ) շ֫ ռ֡֊֧  | 
 ᮧ᭜֑֧շ ᮧ᭫ ֊  շ֧ իᱫ֒ շ֞ ֢֐᭨֑֞եշ֊ ֟֊᳜ էեշ֊ ֑֫վ֊֞ շ֧ է֊֚֡֞֒ ֛֫չ֞:  

֌֢օᭅ էեշ :   ֑ᳰֈ շ֧֗֔ (֧֚֞֒) ֛֚֠ ֟֗շ᭨֌ (֟֗շ᭨֌ᲂ) շ֫ ռ֡֊֞ չ֑֞ ֛ ֨| 

ըե֟ ֘շ էեշ :  ֑ᳰֈ ռ֞֒֫ ֟֗շ᭨֌ ֛֚֠ ֛ ᱹ֌֒᭠ֆ֡ շ֧֗֔ ֆ֠֊ ֟֗շ᭨֌ᲂ շ֫ ռ֡֊֞ չ֑֞ ֛ ֨| 

ըե֟ ֘շ էեշ : ֑ᳰֈ ֆ֠֊ ֑֞ ֆ֠֊ ֧֚ է֟։շ ֟֗շ᭨֌ ֛֚֠ ֛ ᱹ֌֒᭠ֆ֡ շ֧֗֔ ֈ֫ ֟֗շ᭨֌ᲂ շ֫ ռ֡֊֞ չ֑֞ ֛ ֨ն֒ ռ֡֊֧ ᱟձ ֈ֫֊ᲂ ֟֗շ᭨֌ 

֛֚֠ ֟֗շ᭨֌ ֛ ᱹ| 
ըե֟ ֘շ էեշ : ֑ᳰֈ ֈ֫ ֑֞ ֈ֫ ֧֚ է֟։շ ֟֗շ᭨֌ ֛֚֠ ֛ ᱹ֌֒᭠ֆ֡ շ֧֗֔ ձշ ֟֗շ᭨֌ շ֫ ռ֡֊֞ չ֑֞ ֛ ֨ն֒ ռ֡֊֞ ᱟը ֟֗շ᭨֌ ֛֚֠ 

֟֗շ᭨֌ ֛ ᱹ| 
֢֘᭠֑ էեշ     :    ֑ᳰֈ ᳰշ֚֠ ֏֠ ֟֗շ᭨֌ շ֫ ֊֛ᱭ ռ֡֊֞ չ֑֞ ֛ ֨(էև ᭅ֞ֆ֭ ᮧ᭫ ֊  է֊֡ᱫᳯ֒ֆ ֛)֨ | 

խօ էեշ     :  է᭠֑ ֚֏֠ ֌ᳯ֒֟᭭և֟ֆ֑ᲂ ֐ᱶ  |  

  ֑ᳰֈ ᳰշ֚֠ ᮧ᭫ ֊ շ֧ ֟֔ձ շ֧֗֔ ֌֛֔֞, ֆ֚֠֒֞ ձ ե֗ ռ֬և֞ ֛֚֠ ֟֗շ᭨֌ ֛ ᱹն֒ ֈ֢֚ ֒֞ ֟֗շ᭨֌ չ֔ֆ ֛;֨ ֆ֫ շ֧֗֔ 
֚֏֠ ֆ֠֊ ֛֚֠ ֟֗շ᭨֌ᲂ շ֞ ռ֑֊ շ֒֊֧ ֌֒ ֛֠ +4 էեշ ֟֐ ᱶ֔չ ֧| ֟֎֊֞ շ֫ժ չ֔ֆ ֟֗շ᭨֌ ռ֡֊֧ (թ֚ իֈ֛֞֒օ ֐ᱶ ֈ֢֚ ֒֞ ֟֗շ᭨֌), 
ֆ֠֊ ֛֚֠ ֟֗շ᭨֌ᲂ ֐ᱶ ֧֚ ֚֟֍ᭅ  ֈ֫ շ֫ ռ֡֊֊֧ ֌֒ (իֈ֛֞ ե֒ֆզ ֌֛֔֞ ֆև֞ ռ֬և֞ ֟֗շ᭨֌) +2 էեշ ֟֐ ᱶ֔չ֧ | ֟֎֊֞ շ֫ժ չ֔ֆ ֟֗շ᭨֌ 
ռ֡֊֧ (թ֚ իֈ֛֞֒օ ֐ᱶ ֈ֢֚ ֒֞ ֟֗շ᭨֌), ֆ֠֊ ֛֚֠ ֟֗շ᭨֌ᲂ ֐ᱶ ֧֚ ֚֟֍ᭅ  ձշ շ֫ ռ֡֊֊֧ ֌֒ (֌֛֔֞ ֑֞ ֆ֚֠֒֞ ֑֞ ռ֬և֞ ֟֗շ᭨֌) +1 
էեշ ֟֐ ᱶ֔չ֧ | շ֫ժ ֏֠ չ֔ֆ ֟֗շ᭨֌ ռ֡֊֊֧ ֌֒ (թ֚ իֈ֛֞֒օ ֐ᱶ ֈ֢֚ ֒֞ ֟֗շ᭨֌),  -2 էեշ ֟֐ ᱶ֔չ֧, ռ֛֞ ֧֛֚֠ ֟֗շ᭨֌ (֟֗շ᭨֌ᲂ) շ֫ 
ռ֡֊֞ չ֑֞ ֛֫ ֑֞ ֊ ռ֡֊֞ չ֑֞ ֛֫ | 
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Ϯͬϭϰ 
 

Q.1 ե֚շ֡֔ [Co(en)(NH3)3(H2O)]3+ (en = H2NCH2CH2NH2) շ֧ ֑֟֗֙ ֐ᱶ ֛֚֠ ֟֗շ᭨֌ ֛ ֨(֛)ᱹ 

    

(A) թ֚շ֧ ֈ֫ ᭔֑֞֟֐ֆ֑֠ ֑֚֗֗֞֐ (ŐĞŽŵĞƚƌŝĐĂů ŝƐŽŵĞƌƐ) ֛֫ֆ֧ ֛ ᱹ

(B) թ֚շ֧ ֆ֠֊ ᭔֑֞֟֐ֆ֑֠ ֑֚֗֗֞֐ ֛ᲂչ֧ ֑ᳰֈ ֟᳇ֈեֆ֡֒ (bidentate) ಫenಬ շ֫ ֈ֫ ֑֚֞֊֞թփ ֟֔չ᭠փᲂ 

(ĐǇĂŶŝĚĞ ůŝŐĂŶĚƐ) ֧֚ ֎ֈ֔֞ վ֞ձ 

(C) ֑֛ է֊֡ռ֡᭥֎շᳱ֑ (paramagnetic) ֛ ֨

(D) ֑֛ [Co(en)(NH3)4]3+ շᳱ ֆ֡֔֊֞ ֐ᱶ ե֔֎֠ ֆ ե֒չ-ֈ֨᭐֑ᭅ (wavelength) շ֞ ᮧշ֞֘ է֗֘֫֟֙ֆ շ֒ֆ֞ ֛ ֨

 

Q.2 է֔չ ֧֚ ֟֔ձ չձ Mn2+ ն֒ Cu2+ շ֧ ֊֞թᮝ֧ց ֔֗օᲂ շ֧ ֟֗֏֧ֈ֊ շ֧ ֟֔ձ ֛֚֠ ֟֗շ᭨֌ ֛ ֨(֛)ᱹ 

    

(A) ᭔֗֞֔֞ ֌֒֠ᭃօ (flame test) ֐ᱶ Mn2+ է֟֏֔ᭃ֟օշ (characteristic) ֛֒֞ ե֒չ ᳰֈո֞ֆ֞ ֛ ֨

(B) է᭥֑֔֠ ֞֐᭟֑֐ ֐ᱶ H2S ᮧ֛֗֞֟ֆ շ֒֊֧ ֌֒ շ֧֗֔ Cu2+ է֗ᭃ֧֌ շ֞ ֎֊֊֞ ᳰֈո֞ֆ֞ ֛ ֨

(C) ֛᭨շ֧ ᭃ֞֒շᳱ֑ ֞֐᭟֑֐ ֐ᱶ H2S ᮧ֛֗֞֟ֆ շ֒֊֧ ֌֒ շ֧֗֔ Mn2+ է֗ᭃ֧֌ շ֞ ֎֊֊֞ ᳰֈո֞ֆ֞ ֛ ֨ 

(D) Cu2+/Cu շ֞ է֌ռ֑֊ ֟֗֏֗ (reduction potential) Mn2+/Mn ֧֚ իᲬֆ֒ ֛ ֨(֚֐ᱨ֌ է֗᭭և֞ ֌֒ 

 (֌֞ չ֑֞֞֐
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ϯͬϭϰ 
 

Q.3 ղ֟֊֟֔֊ ֟֐᮰ է᭥֔ (֚֞᭠ᮤ HNO3 ֆև֞ ֚֞᭠ᮤ H2SO4) շ֧ ֚֞և 288 K ֌֒ է֟֏ᳰᮓ֑֞ շ֒շ֧ P (51%), Q

(47%) ն֒ R (2%) ֈ֧ֆ֞ ֛ ֨| ֟֊᳜֟֔֟ոֆ է֟֏ᳰᮓ֑֞ է֊֡ᮓ֐ᲂ շ֞(շ֧) ֡֐᭎֑ ի᭜֌֞ֈ (major product(s)) 

֛ ֨(֛)ᱹ 

        

 

 (A) 

            

(B) 

                    

 

(C) 

            

 

 

(D) 

              

 

 

 

R 



w
w
w
.c
a
re
e
ri
n
d
ia
.c
o
m

JEE ;AĚǀĂŶĐĞĚͿ ϮϬϭϴ                                   PĂƉĞƌ Ϯ 

 
 

ϰͬϭϰ 
 

Q.4 D-᭏֢֔շ֚֫ շ֞ ᳰ֍֘֒ ᮧ᭭ֆ֡ֆ֠շ֒օ (FŝƐĐŚĞƌ ƉƌĞƐĞŶƚĂƚŝŽŶ) ֊֠ռ֧ ᳰֈ֑֞ չ֑֞ ֛ ֨| 

 

D-᭏֢֔շ֚֫ 

˟-L-᭏֢֔շ֫֌֞թ֒֨֊֚֫ (˟-L-glucopyranose) շᳱ ֛֚֠ ֚ե֒ռ֊֞ ( ե֚֒ռ֊֞ձդ) ֛ ֨(֛)ᱹ 

 

(A) 

              

(B) 

                 

 

(C) 

             

(D) 
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Q.5 ֟᭭և֒ ը֑ֆ֊ ձ ե֗ 300 K ֌֒ ձշ ᮧև֐ շ֫ᳯց շᳱ է֟֏ᳰᮓ֑֞ A(g) ൺ 2B(g) + C(g) շ֧ ֟֔ձ, ᮧ֞ ե֒֏ 

ᱶ ֚֟֍ᭅ֐ զ ଴ܲ ն֒ ௧ܲ ֛ ᱹ| ֘֡ᱨ֘֐֌֒ ե֚֌֢օᭅ ֈ֞֎ ᮓ ݐ ֑֐֚ ն֒ (0 = ݐ)  A, [A]0 ֚ ե֞ᮤֆ֞ շ֧ ֚֞և ի֌֟᭭ևֆ 

֛,֨ ն֒ A շ֧ ըե֟֘շ ֈ֞֎ (ƉĂƌƚŝĂů ƉƌĞƐƐƵƌĞ) շ֫ ᮧ֞ ե֒֟֏շ ֢֐᭨֑ (initial value) շ֧ 1/3 ֆշ ֌ᱟռ֊֧ շ֞ 

 շ᭨֌ ֛ ֨(֛)ᱹ֗֟ ֛֚֠ |֨ ֛ 1/3ݐ  ֑֐֚

ᳰշ ֑֧ ֚֞֒֠ չ֨ ֧֔ ֊֞֐) ᱶ֚ ըֈ֘ᭅ չ֚֨ᲂ վ֚֨֞ ᳞֛֗֞֒ շ֒ֆ֠ ֛)ᱹ  

 

(A)  

     

(B) 

     

(C) 

    

 

 

(D)  
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ϲͬϭϰ 
 

Q.6 է֟֏ᳰᮓ֑֞ A	֖	P շ֧ ֟֔ձ, [A] ն֒ [P] շ֧ ֑֚֐ շ֧ ֚֞և ֆ֞֌֞֐֊ T1 ն֒ T2 ֌֒ ը֧֔ո ֊֠ռ֧ ᳰֈձ չձ 

֛ ᱹ

 
֑ᳰֈ ଶܶ > ଵܶ, ֆ֫ ֛֚֠ ᮧշև֊ ֛ ֨(֛)ᱹ  

(H੓ ն֒ S੓ շ֫ ֆ֞֌֞֐֊ ֟ ֊֏ᭅ֒ֆ֞ ֚ ֧ ᭭ ֗ֆեᮢ ֟֞֐֊֑֧ ն֒ ܶ ଵ ֌֒ lnሺKሻ ֆև֞ ܶ ଶ ֌֒ lnሺKሻ շ֞ է֊֡֌֞ֆ ଶܶ ଵܶൗ  ֧֚ է֟։շ ֛|֨ ֑֛ դ֞ H, S, G ն֒ K, ᮓ֘֐զ ձ᭠և֨᭨֌֠, ձ᭠ᮝ֞֌֠, ֟չ᭣վ (Gibbs) լվ ᭅ֞  ն֒ 

֚֞᭥֑֞֗᭭և֞ ֟᭭և֒֞եշ ֛|ᱹ) 

 

(A) H੓ < 0, S੓ < 0 

(B) G੓ < 0, H੓ > 0 

(C) G੓ < 0, S੓ < 0 

(D) G੓ < 0, S੓ > 0 
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ոե ե

 թ֚ ոեփ ֐ᱶ  ᮧ᭫ ֊ ֛ ᱹ| ᮧ᭜֑֧շ ᮧ᭫ ֊  շ֞ իᱫ֒ ձշ ֚ե  ֛ ֨|  
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ իᱫ֒ շ֧ ֛֚֠ ե֚᭎֑֞᭜֐շ ֞֐֊ (ֈ֘֗֔֐ էեշ֊ ֐ᱶ, ֈ֘֗֔֐ շ֧ ֟᳇ֆ֑֠ ᭭և֞֊ ֆշ ᱨ֟᭛փֆ/֟֊շᳯցֆ; իֈ֛֞֒օֆզ 6.25, 

7.00, -0.33, -.30, 30.27, -127.30) շ֫ ֞֐իֶ (MOUSE) ն֒ ճ֊ ᭭ᮓᳱ֊ (ON-SCREEN) ֗ռ֡ᭅէ֔ ᭠֑֢֧֐ᳯ֒շ շᳱ֌֨փ 
(VIRTUAL NUMERIC KEYPAD) շ֧ ᮧ֑֫չ ֧֚ իᱫ֒ շ֧ ֟֔ձ ֟֊᳸ֈᭅ᳥  ᭭և֞֊ ֌֒ ֈվᭅ շ ᱶ֒ | 

 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ իᱫ֒ շ֞ ֢֐᭨֑֞եշ֊ ֟֊᳜ էեշ֊ ֑֫վ֊֞ շ֧ է֊֚֡֞֒ ֛֫չ֞ :-  
֌֢օᭅ էեշ  : +3 ֑ᳰֈ ᭅ  ֛֚֠ ե֚᭎֑֞᭜֐շ ֞֐֊ (Numerical value)  իᱫ֒ ᭭֗ᱧ֌ ֈվᭅ ᳰշ֑֞ չ֑֞ ֛ ֨|    

    ֢֘᭠֑ էեշ : 0  է᭠֑ ֚֏֠ ֌ᳯ֒֟᭭և֟ֆ֑ᲂ ֐ᱶ  |  

 

Q.7 ֊֠ռ֧ ᳰֈձ չձ էօ֡Ა ֐ᱶ ֧֚, շ֐ ֧֚ շ֐ ձշ ֧֚ֆ֡֎ե։ (bridging) ճ᭍֚֫ ֛֢֚֐ ֧֗֞֔ ֑֬֟չշᲂ շᳱ շ֡֔ 

ե֚᭎֑֞ ____ ֛|֨   

N2O3,  N2O5,  P4O6,  P4O7,  H4P2O5,  H5P3O10,  H2S2O3, H2S2O5 

 

 

 

Q.8 իᲬ ֆ֞֌֞֐֊ ֌֒ ֛֗֞ շ֧ ᮧ֛֗֞ ֧֚ չ֧֔֊֞ (Galena) (ձշ է֑᭭շ) շ֞ ըե֟֘շ ճ᭍֚֠շ֒օ ֛֫ֆ֞ ֛ ֨| շ֡ս 

 շ֒֊֞ ռ֢֞֔ ֒ո֞ չ֑֞ ֆ֞ᳰշ ֐ֈ ֛֗֞ շ֞ ᮧ֛֗֞ ֎եֈ շ֒ ᳰֈ֑֞ չ֑֞, ᳰշ᭠ֆ֡ ֎եֈ ֏Ჵ֠ շ֫ չ֒֞֎ ֑֐֚

էեֆ ᭅ֗᭭ֆ֡Ა (contents) շ֞ ֑᭭֗ե-է֌ռ֑֊ (self-reduction) ֛֫ | O2 շ֧ ᮧ֟ֆ kg ᮕ֛օ ֌֒ ի᭜֌֞ᳰֈֆ 

Pb շ֞ (kg ֐ᱶ) ֏֞֒ ֛ ֨____ | 

(֌֒֞֐օ֡ ֏֞֒ g mol෥1 ֐ᱶ: O = 16, S = 32, Pb = 207) 
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Q.9 ձշ վ֑֔֠ ֑֟֗֔֊ ֐ᱶ պ֡֟֔ֆ MnCl2 շᳱ ֞ᮢ֞֐ շ֧ ֞֐֌֊ շ֧ ֟֔ձ, թ֧֚ է֟֏ᳰᮓ֑֞  

MnCl2 + K2S2O8 + H2O  KMnO4 + H2SO4 + HCl (֚֠֐շ֒օ ե֚ֆ֡֟֔ֆ ֊֛ᱭ ֛)֨  

շ֧ է֊֚֡֞֒ ֌֢օᭅֆ֑֞ KMnO4 ֐ᱶ ֌ᳯ֒֗ᳶֆᭅֆ ᳰշ֑֞ չ֑֞ | ֚֞᭠ᮤ HCl շᳱ շ֡ս ֎֢դֈᱶ թ֚ ֑֟֗֔֊ ֐ᱶ փ֞֔֠ չ֑֠ 

ն֒ ի֧֚ ֛᭨շ֧ ֧֚ չ֒֐ ᳰշ֑֞ չ֑֞ | ըչ֧, ֌֒֐ᱹչ֊֨ց ը֑֊ շ֞ ե֒չ չ֑֞֎ ֛֫֊֧ ֆշ յ᭍֚֞֟֔շ է᭥֔ 
(225 mg) շ֫ էե֘ᲂ ֐ᱶ փ֞֔֞ չ֑֞ | ᮧ֞ ե֒֟֏շ ֑֟֗֔֊ ֐ᱶ MnCl2 շᳱ ֞ᮢ֞֐ (mg ֐ᱶ) _____ ֛ ֨| 

(֌֒֞֐օ֡ ֏֞֒ g mol෥1 ֐ᱶ: Mn = 55, Cl = 35.5) 

 

Q.10 ᳰֈձ չձ ֑֬֟չշ X շ֧ ֟֔ձ ᮥ֡֗օ պ֢օᭅշ ֟ᮢ֑֑֟֗֠֗֗֞֐֚ ֐ᲂ (optically active stereoisomers) 

շᳱ ե֚֌֢օᭅ ե֚᭎֑֞ ____ ֛|֨  
 

 

Q.11 ֟֊᳜֟֔֟ոֆ է֟֏ᳰᮓ֑֞ է֊֡ᮓ֐ ֐ᱶ, ղ֚֠ցֹ֫ᳱ֊֩֊ շ֧ 10 ֔֫֐ ֧֚ ᮧ᳙֞ D շᳱ ֎֊֠ ֞ᮢ֞֐ (ᮕ֞֐ ֐ᱶ) ____ 

֛|֨  

(ᳰֈ֑֞ չ֑֞ ֛,֨ ֌֒֞֐օ֡ ֏֞֒ g mol෥1 ֐ᱶ: H = 1, C = 12, N = 14, O = 16, Br = 80 | ᮧ᭜֑֧շ ռ֒օ 

 ֨(֛ ᱶ ֈ֠ չ֑֠֐ ᱶ ի᭜֌֞ֈ շᳱ ի֌վ (%) շ᳧֫շ֐
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Q.12 շ֩֌֒ շ֞ ֌᳧֣, շ֩֌֒ ճ᭍֚֞թփ շ֧ ֎֊֊֧ ֧֚ ֔֟֐֊ ֛֫ֆ֞ ֛ ֨| շ֩֌֒ շ֫ 1250 K ֌֒ չ֒֐ շ֒ֆ֧ ֑֚֐ 

ճ᭍֚֞թփ ֎֊֊֧ ֧֚ ֒֫շ֊֧ շ֧ ֟֔ձ ֊֞թᮝ֫վ֊ չ֚֨ շ֞ ᮧ֛֗֞ ᳰշ֑֞ չ֑֞ | ᳰշ᭠ֆ֡ ֊֞թᮝ֫վ֊ չ֚֨ ֐ᱶ  1 ֔֫֐ 

% վ᭬֔֗֞֌ շ֞ է֌ᮤ᳞ ֛ ֨| վ᭬֔֗֞֌ շ֩֌֒ շ֞ ֊֠ռ֧ ᳰֈձ չձ է֟֏ᳰᮓ֑֞ շ֧ է֊֚֡֞֒ ճ᭍֚֠շ֒օ շ֒ֆ֞ 

֛ ֨:  
2Cu(s) + H2O(g)  Cu2O(s) + H2(g) 

1250 K ֌֒ ճ᭍֚֠շ֒օ ֒֫շ֊֧ շ֧ ֟֔ձ H2 շ֞ ᭠֑֢֊ֆ֐ ըե֟֘շ ֈ֞֎ (bar ֐ᱶ) ݌ୌమռ֛֞֟ձ | lnሺ݌ୌమሻ	շ֞ 

  ֨|֛ ____ ֊֞֐
(ᳰֈ֑֞ չ֑֞ ֛,֨ ֌֢օᭅ ֈ֞֎ = 1 bar, R (֚֞ ᭅ֗վ֟֊շ չ֚֨ ֟֊֑ֆ ե֞շ) = 8 J K෥1mol෥1, ln(10) = 2.3 ; 

Cu(s) ն֒ Cu2O(s) ֌֒᭭֌֒ է֟֐᮰օ֑֠ ֛֨ | 

1250 K ֌֒: 2Cu(s) + ½ O2(g)  Cu2O(s);  G੓ = ෥ 78,000 J mol෥1 

        H2(g) + ½ O2(g)  H2O(g);   G੓ = ෥ 1,78,000 J mol෥1; G ֟չ᭣վ իվ ᭅ֞ ֛)֨ 

                                                                                                  

 

Q.13 ֟֊᳜֟֔֟ոֆ ի᭜ᮓ֐օ֑֠ է֟֏ᳰᮓ֑֞ (reversible reaction) ֌֒ ֟֗ռ֞֒ շ ᱶ֒ | Aሺgሻ ൅ Bሺgሻ ֖ ABሺgሻ 
ᮧֆ֠֌ է֟֏ᳰᮓ֑֞ (backward reaction) շᳱ ֚ᳰᮓ֑օ լվ֞ᭅ (activation energy) էᮕ է֟֏ᳰᮓ֑֞ 

(forward reaction) շᳱ ֚ᳰᮓ֑օ լվ ᭅ֞ ֧֚ 2RT (J mol෥1 ֐ᱶ) է֟։շ ֛ ֨| ֑ᳰֈ էᮕ է֟֏ᳰᮓ֑֞ շ֞ ֌֢ ᭅ֗ 

ռ֒պ֞ֆ֞եշᳱ չ֡օշ (pre-exponential factor) ᮧֆ֠֌ է֟֏ᳰᮓ֑֞ շ֧ ֌֢ ᭅ֗ ռ֒պ֞ֆ ե֞շᳱ չ֡օշ ֧֚ 4 չ֡օ֞ ֛,֨ 

ֆ֫ 300 K ֌֒ է֟֏ᳰᮓ֑֞ շ֧ G੓ (J mol෥1 ֐ᱶ) շ֞ ֟֊֒֌֧ᭃ (absolute) ֞֐֊ ____ ֛|֨ 

(ᳰֈ֑֞ չ֑֞ ֛,֨ ln(2) = 0.7, 300 K ֌֒ ܴܶ  = 2500 J mol෥1, G ֟չ᭣վ իվ ᭅ֞ ֛)֨ 
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Q.14 ձշ ֗֨᳒֡ֆ֑֚֒֞֞֟֊շ ֧֚֔: A(s) | An+ (aq, 2 M) || B2n+ (aq, 1 M) | B(s) ֌֒ ֟֗ռ֞֒ 

շᳱ֟վձ | 300 K ֌֒ ֧֚֔ է֟֏ᳰᮓ֑֞ շ֧ H੓ շ֞ ֢֐᭨֑ ի֚շ֧ G੓ ֧֚ ֈչ֡֊֞ ֛ ֨| ֑ᳰֈ ֧֚֔ շ֞ emf ֢֘᭠֑ 

֛,֨ ֆ֫ 300 K ֌֒ ֧֚֔ է֟֏ᳰᮓ֑֞ ֐ᱶ B շ֧ ᮧ֟ֆ ֔֫֐ ֎֊֊֧ շ֧ ֑֧֟֔ S੓ (J K෥1 mol෥1 ֐ᱶ) շ֞ ֞֐֊ 

____ ֛|֨  

(ᳰֈ֑֞ չ֑֞ ֛,֨ ln(2) = 0.7, ܴ (֚֞ ᭅ֗վ֟֊շ չ֚֨ ֟֊֑ֆ֞եշ) = 8.3 J K෥1 mol෥1 | H, S ն֒ G, ᮓ֘֐զ 

ձ᭠և֨᭨֌֠, ձ᭠ᮝ֞֌֠ ն֒ ֟չ᭣վ (Gibbs) լվ ᭅ֞ ֛|ᱹ) 
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ոե ե
 թ֚ ոեփ ֐ᱶ  ᮧ᭫ ֊ ֛ ᱹ| ᮧ᭜֑֧շ ᮧ᭫ ֊ ֐ᱶ  ֧֚֡֔֐֊ ֢֚֟ռ֑ դ֞ (matching lists) ֛:ᱹ ֢֚  ն֒ ֢֚  | 
 ֢֚  ն֒ ֢֚  շ֧ ֆᱬ֗ᲂ շ֧ ֧֚֡֞֔֐֊֫ շ֫ ֈ֘ ᭅ֞ֆ֧ ᱟձ  ֟֗շ᭨֌ ᳰֈձ չձ ֛ ᱹ| թ֊ ռ֞֒ ֟֗շ᭨֌ᲂ ֐ᱶ ᭅ ֟֗շ᭨֌ ֛֠ ֛֚֠ 

ᮧֈᳶ ֊֧֔֐֚֡ ᭅ֘ֆ շ֒ֆ֞ ֛ ֨| 
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ ֟֔ձ ֛֚֠ ֧֚֡֔֐֊ ᮧֈᳶ ᭅ֘ֆ շ֒֊֧ ֧֗֞֔ ֟֗շ᭨֌ շ֫ ռ֡֊ᱶ | 
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ իᱫ֒ շ֞ ֢֐᭨֑ ե֞շ֊ ֟֊᳜ էեշ֊ ֑֫վ֊֞ շ֧ է֊֚֡֞֒ ֛֫չ֞ :-  
     ֌֢օᭅ էեշ   :+3 ֑ᳰֈ ֚֟֍ᭅ  ֛֚֠ ֟֗շ᭨֌ շ֫ ֛֠ ռ֡֊֞ չ֑֞ ֛ ֨| 
     ֢֘᭠֑ էեշ :  0 ֑ᳰֈ շ֫ժ ֏֠ ֟֗շ᭨֌ ֊֛ᱭ ռ֡֊֞ չ֑֞ ֛ ֨(էև ᭅ֞ֆ֭ ᮧ᭫ ֊  է֊֡ᱫᳯ֒ֆ ֛)֨ | 
     խօ էեշ : -1 է᭠֑ ֚֏֠ ֌ᳯ֒֟᭭և֟ֆ֑ᲂ ֐ᱶ  |  

 

Q.15 ֢֚ռ֠-I (List-I) շ֧ ᮧ᭜֑֧շ ֚եշ֒ շᭃշ (hybrid orbitals) շ֧ ֧֚ց շ֫ ֢֚ռ֠-II (List-II) ֐ᱶ ᳰֈձ չձ ե֚շ֡֔ 

( ե֚շ֡֔ᲂ) շ֧ ֚֞և ֧֚֡֔֐ շ ᱶ֒ |  

dsp2 

sp3 

sp3d2 

d2sp3 

[FeF6]4෥ 

[Ti(H2O)3Cl3] 

[Cr(NH3)6]3+ 

[FeCl4]2෥ 

Ni(CO)4 

[Ni(CN)4]2෥ 

֛֚֠ ֟֗շ᭨֌ ֛ ֨

(A) 5; 4,6; 2,3; 1 

(B) 5,6; 4; 3; 1,2 

(C) 6; 4,5; 1; 2,3 

(D) 4,6; 5,6; 1,2; 3 
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ϭϮͬϭϰ 
 

Q.16 ֢֚ռ֠-I (List-I) շᳱ է֟֏ᳰᮓ֑֞Ა շ֧ ֡֐᭎֑ ի᭜֌֞ֈ շ֞ ֢֚ռ֠-II (List-II) ֐ᱶ ᳰֈձ չձ ձշ ֑֞ է֊֧շ ֑֚֡֫᭏֑ 

է֟֏շ֞֒շᲂ շ֧ ֚֞և է֟֏ᳰᮓ֑֞ շ֒֊֧ ֌֒ թ֟᭒սֆ ի᭜֌֞ֈ X ֎֊֑֞֞ վ֞ ֚շֆ֞ ֛ ֨|  

(ᳰֈ֑֞ չ֑֞, է֟֏չ֞֠֐ է֟֏֣֗֟ᱫ (migratory aptitude) շ֞ ᮓ֐: ղᳯ֒֔ > ղ֟᭨շ֔ > ֛֞թᮟ֫վ֊) 

 

֛֚֠ ֟֗շ᭨֌ ֛ ֨

(A)  1; 2,3; 1,4; 2,4 

(B)  1,5; 3,4; 4,5; 3 

(C)  1,5; 3,4; 5; 2,4 

(D)  1,5; 2,3; 1,5; 2,3 
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ϭϯͬϭϰ 
 

Q.17 ֢֚ռ֠-I (List-I) ֐ᱶ է֟֏ᳰᮓ֑֑֞ᱶ ֛ ᱹն֒ ֢֚ռ֠-II (List-II) ֐ᱶ ֡֐᭎֑ ի᭜֌֞ֈ ֛ ᱹ|  

 

֢֚ռ֠-I շᳱ ᮧ᭜֑֧շ է֟֏ᳰᮓ֑֞ շ֞ ֢֚ռ֠-II շ֧ ձշ ֑֞ է֊֧շ ի᭜֌֞ֈᲂ շ֧ ֚֞և ֧֚֡֔֐ շ ᱶ֒ ն֒ ֛֚֠ ֟֗շ᭨֌ 

ռ֡֊ᱶ | 

(A)  1,5;  2; 3; 4 

(B)  1,4; 2; 4; 3 

(C)  1,4; 1,2; 3,4; 4 

(D)  4,5; 4; 4; 3,4 
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ϭϰͬϭϰ 
 

Q.18 ֢֚ռ֠-I (List-I) ֐ᱶ է֔չ է֔չ վ֑֔֠ ֑֟֗֔֊ᲂ շ֞ վ֔ շ֧ ֚֞և ֆ֊֡շ֒օ շ֒֊֧ շ֧ ᮧᮓ֐ ᳰֈձ չձ ֛ ᱹ| 

֑֟֗֔֊ շ֧ ֆ֊֡շ֒օ ֧֚ [H+] ֌֒ ᱟձ ᮧ֏֞֗ ֢֚ռ֠-II (List-II) ֐ᱶ ᳰֈձ չձ ֛ ᱹ|  

(᭟֑֞֊ ֈᱶ, ֈ֎֡ᭅ֔ է᭥֔ ն֒ ֈ֎֡ᭅ֔  ᭃ֞֒ շᳱ ֑֟֗֫վ֊ ֞ᮢ֞֐ () (degree of dissociation) << 1 ֛;֨ 

֔֗օ շ֧ վ֔-է֌պց֊ շᳱ ֞ᮢ֞֐ (degree of hydrolysis of salt) <<1 ֛ ;֨ [H+], H+ ը֑֊ᲂ շᳱ ֚ ե֞ᮤֆ֞ 

շ֫ ֟֊ᱨ֟֌ֆ շ֒ֆ֞ ֛)֨  

List-I 

(0.1 M NaOH շ֞ 10 mL + 0.1 M ձ֚֟ᳯցշ 
է᭥֔ շ֞ 20 mL) շ֞ 60 mL ֆշ ֆ֊֡շ֒օ 
(0.1 M NaOH շ֞ 20 mL + 0.1 M ձ֚֟ᳯցշ 
է᭥֔ շ֞ 20 mL) շ֞ 80 mL ֆշ ֆ֊֡շ֒օ 
(0.1 M HCl շ֞ 20 mL + 0.1 M է֟֫֐֊֑֞ 
֑֟֗֔֊ շ֞ 20 mL) շ֞ 80 mL ֆշ ֆ֊֡շ֒օ
10 mL Ni(OH)2 շ֞ ֚եֆ֣᳙ ֑֟֗֔֊ 

(saturated solution) վ֫ ը֟։᭍֑ ւ֚֫ 
Ni(OH)2 շ֧ ֚֞և ֚֞᭥֑֞֗᭭և֞ ֐ᱶ ֛,֨ ի֚շ֞ 20 
mL ֆշ ֆ֊֡շ֒օ ᳰշ֑֞ չ֑֞ (ւ֚֫ Ni(OH)2 
ֆ֊֡շ֒օ շ֧ ֌᳟֞ֆ ֏֠ ի֌֟᭭ևֆ ֛)֨| 

List-II 

ֆ֊֡շ֒օ շ֒֊֧ ֌֒ [H+] շ֧ ֐ ֊֞֐ᱶ շ֫ժ 

֎ֈ֔֞֗ ֊֛ᱭ ֛֫ֆ֞ ֛ ֨
ֆ֊֡շ֒օ շ֒֊֧ ֌֒ [H+] շ֞ ֞֐֊ ֎ֈ֔շ֒ 

թ֚շ֧ ᮧ֞ ե֒֟֏շ ֞֐֊ շ֞ ը։֞ ֛֫ֆ֞ ֛ ֨
ֆ֊֡շ֒օ շ֒֊֧ ֌֒ [H+] շ֞ ֞֐֊ ֎ֈ֔շ֒ 

թ֚շ֧ ᮧ֞ ե֒֟֏շ ֞֐֊ շ֞ ֈ֫ չ֡օ֞ ֛֫ֆ֞ ֛ ֨
ֆ֊֡շ֒օ շ֒֊֧ ֌֒ [H+] շ֞ ֞֐֊ ֎ֈ֔շ֒ 

թ֚շ֧ ᮧ֞ ե֒֟֏շ ֞֐֊ շ֞ ଵξଶ չ֡օ֞ ֛֫ֆ֞ ֛ ֨

 ֆ֊֡շ֒օ շ֒֊֧ ֌֒ [H+] շ֞ ֞֐֊ ֎ֈ֔շ֒ 

թ֚շ֧ ᮧ֞ ե֒֟֏շ ֞֐֊ շ֞ ξʹ չ֡օ֞ ֛֫ֆ֞ ֛ ֨
 

֢֚ռ֠-I ֐ᱶ ᳰֈձ չձ ᮧ᭜֑֧շ ᮧᮓ֐ շ֫ ֢֚ռ֠-II ֐ᱶ ᳰֈձ չձ ձշ ֑֞ է֊֧շ ᮧ֏֞֗ (ᮧ֏֞֗ᲂ) շ֧ ֚֞և ֧֚֡֔֐ 
շ ᱶ֒| ֛֚֠ ֟֗շ᭨֌ ֛ ֨
(A)  4; 2; 3; 1 

(B)  4; 3; 2; 3 

(C)  1; 4; 5; 3 

(D)  1; 5; 4; 1 
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JEE (ADVANCED) 2018 PAPER 2 

PART III- MATHEMATICS 

ոեփ 1 (է֟։շֆ֐ էեշ: ) 

 թ֚ ոեփ ֐ ֧  (06) ᮧ᭫ ֊  ֛ ᱹ|  
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ ֛֚֠ իᱫ֒ (իᱫ֒ᲂ) շ֧ ֟֔ձ  ֟֗շ᭨֌ ᳰֈձ չձ ֛ ᱹ| թ֊ ռ֞֒ ֟֗շ᭨֌ᲂ ֐ᱶ ֧֚ ձշ ֑֞ ձշ ֚ ֧է֟։շ ֟֗շ᭨֌ ֛֚֠ 

֛(֛֨)ᱹ| 
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ ֟֔ձ, ᮧ᭫ ֊ շ֞ (շ֧) իᱫ֒ ֈ֧֊֧ ֛ֆ֧֡ ֛֚֠ ֟֗շ᭨֌ (֟֗շ᭨֌ᲂ) շ֫ ռ֡֊֧  | 
 ᮧ᭜֑֧շ ᮧ᭫ ֊  շ֧ իᱫ֒ շ֞ ֐᭨֢֑ ե֞շ֊ ֟֊᳜ էեշ֊ ֑֫վ֊֞ շ֧ է֊֚֡֞֒ ֛֫չ֞:  

֌օ֢ᭅ էեշ      :  +4  ֑ᳰֈ շ֧֗֔ (֧֚֞֒) ֛֚֠ ֟֗շ᭨֌ (֟֗շ᭨֌ᲂ) շ֫ ռ֡֊֞ չ֑֞ ֛ ֨| 

ըե֟ ֘շ էեշ : +3  ֑ᳰֈ ռ֞֒֫ ֟֗շ᭨֌ ֛֚֠ ֛ ᱹ֌֒᭠ֆ֡ շ֧֗֔ ֆ֠֊ ֟֗շ᭨֌ᲂ շ֫ ռ֡֊֞ չ֑֞ ֛ ֨| 

ըե֟ ֘շ էեշ : +2 ֑ᳰֈ ֆ֠֊ ֑֞ ֆ֠֊ ֧֚ է֟։շ ֟֗շ᭨֌ ֛֚֠ ֛ ᱹ֌֒᭠ֆ ֡շ֧֗֔ ֈ֫ ֟֗շ᭨֌ᲂ շ֫ ռ֡֊֞ չ֑֞ ֛ ֨ն֒ ռ֡֊֧ ᱟձ ֈ֫֊ᲂ ֟֗շ᭨֌ 

֛֚֠ ֟֗շ᭨֌ ֛ ᱹ| 
ըե֟ ֘շ էեշ :  ֑ᳰֈ ֈ֫ ֑֞ ֈ֫ ֧֚ է֟։շ ֟֗շ᭨֌ ֛֚֠ ֛ ᱹ֌֒᭠ֆ ֡շ֧֗֔ ձշ ֟֗շ᭨֌ շ֫ ռ֡֊֞ չ֑֞ ֛ ֨ն֒ ռ֡֊֞ ᱟը ֟֗շ᭨֌ ֛֚֠ 

֟֗շ᭨֌ ֛ ᱹ| 
֢֘᭠֑ էեշ     : 0   ֑ᳰֈ ᳰշ֚֠ ֏֠ ֟֗շ᭨֌ շ֫ ֊֛ᱭ ռ֡֊֞ չ֑֞ ֛ ֨(էև ᭅ֞ֆ֭ ᮧ᭫ ֊  է֊֡ᱫᳯ֒ֆ ֛)֨ | 

խօ էեշ     : −  է᭠֑ ֚֏֠ ֌ᳯ֒֟᭭և֟ֆ֑ᲂ ֐ᱶ  |  

 իֈ֛֞֒օ ᭭֗ᱧ֌: ֑ᳰֈ ᳰշ֚֠ ᮧ᭫ ֊ շ֧ ֟֔ձ շ֧֗֔ ֌֛֔֞, ֆ֚֠֒֞ ձ ե֗ ռ֬և֞ ֛֚֠ ֟֗շ᭨֌ ֛ ᱹն֒ ֈ֢֚ ֒֞ ֟֗շ᭨֌ չ֔ֆ ֛;֨ ֆ֫ շ֧֗֔ 
֚֏֠ ֆ֠֊ ֛֚֠ ֟֗շ᭨֌ᲂ շ֞ ռ֑֊ շ֒֊֧ ֌֒ ֛֠ +4 էեշ ֟֔֐ᱶչ֧ | ֟֎֊֞ շ֫ժ չ֔ֆ ֟֗շ᭨֌ ռ֡֊֧ (թ֚ իֈ֛֞֒օ ֐ᱶ ֈ֢֚ ֒֞ ֟֗շ᭨֌), 
ֆ֠֊ ֛֚֠ ֟֗շ᭨֌ᲂ ֐ᱶ ֧֚ ֚֟֍ᭅ  ֈ֫ շ֫ ռ֡֊֊֧ ֌֒ (իֈ֛֞ ե֒ֆզ ֌֛֔֞ ֆև֞ ռ֬և֞ ֟֗շ᭨֌) +2 էեշ ֟֔֐ᱶչ֧ | ֟֎֊֞ շ֫ժ չ֔ֆ ֟֗շ᭨֌ 
ռ֡֊֧ (թ֚ իֈ֛֞֒օ ֐ᱶ ֈ֢֚ ֒֞ ֟֗շ᭨֌), ֆ֠֊ ֛֚֠ ֟֗շ᭨֌ᲂ ֐ᱶ ֧֚ ֚֟֍ᭅ  ձշ շ֫ ռ֡֊֊֧ ֌֒ (֌֛֔֞ ֑֞ ֆ֚֠֒֞ ֑֞ ռ֬և֞ ֟֗շ᭨֌) +1 
էեշ ֟֔֐ᱶչ ֧| շ֫ժ ֏֠ չ֔ֆ ֟֗շ᭨֌ ռ֡֊֊֧ ֌֒ (թ֚ իֈ֛֞֒օ ֐ᱶ ֈ֢֚ ֒֞ ֟֗շ᭨֌),  -2 էեշ ֟֔֐ᱶչ,֧ ռ֛֞ ֧֛֚֠ ֟֗շ᭨֌ (֟֗շ᭨֌ᲂ) շ֫ 
ռ֡֊֞ չ֑֞ ֛֫ ֑֞ ֊ ռ֡֊֞ չ֑֞ ֛֫ | 
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Θ.1  ᳰշ֚֠ ֏֠ ։֊֞᭜֐շ ֌֢օ ᲈ֞շ (positive integer) ݊ շ֧ ֑֧֟֔, ௡݂ǣ ሺͲǡ λሻ ՜  Թǡ    
௡݂ሺݔሻ ൌ  σ tanିଵ ቀ ଵଵାሺ௫ା௝ሻሺ௫ା௝ିଵሻቁ௡௝ୀଵ ݔ ֠֏֚   א ሺͲǡ λሻ շ֧ ֑֧֟֔,  

շ֧ ᳇֞֒֞ ֌ᳯ֒֏֞֟֙ֆ ֛ ֨ | (֑֛ դ֞ ᮧ֟ֆ֔֫֐ ֟ᮢշ֫օ֟֐ֆ֑֠ ֍֔֊ (inverse trigonometric function) tanିଵݔǡ  ቀെ గଶ ǡ గଶቁ ֐ᱶ ֞֐֊ ։֞֒օ շ֒ֆ֞ ֛ ֨|) ֆ֎ ֟֊᳜֟֔֟ոֆ ֐ᱶ ֧֚ շ֬֊ ֚֞ (֧֚) շև֊ ֚᭜֑ ֛ ֨(֛)ᱹ? 

(Α)  σ tanଶሺ ௝݂ሺͲሻሻ ൌ ͷͷହ௝ୀଵ  

(Β)  σ ൫ͳ ൅ ௝݂ᇱሺͲሻ൯ secଶሺ ௝݂ሺͲሻሻ ൌ ͳͲଵ଴௝ୀଵ  

(Χ)  ᳰշ֚֠ ֏֠ ֟֊֑ֆ (fixed) ։֊֞᭜֐շ ֌֢օ ᲈ֞շ ݊ շ֧ ֑֧֟֔, lim௫՜ஶ tan ሺ ௡݂ሺݔሻሻ ൌ  ଵ௡ 

(D)  ᳰշ֚֠ ֏֠ ֟֊֑ֆ (fixed) ։֊֞᭜֐շ ֌֢օ ᲈ֞շ ݊ շ֧ ֑֧֟֔, lim௫՜ஶ secଶሺ ௡݂ሺݔሻሻ ൌ ͳ 

 

Θ.2  ֞֐֊֞ ᳰշ ܶ, ᳲ֎եֈᲐ֡ ܲሺെʹǡ ͹ሻ ն֒ ܳሺʹǡ െͷሻ ֧֚ չ֡վ֒֊֧ ֗֞֔֠ ֧֒ո֞ (line) ֛ ֨| ֞֐֊֞ ᳰշ ܨଵ ի֊ ֚֏֠  

֣֗ᱫ ֑֡᭏֐ᲂ (pairs of circles) ሺܵଵǡ ܵଶሻ շ֞ ֚֡֐Წ֑ (set) ֛  ֨ᳰշ ֒ ֧ո֞ ܶ, ܵଵ շ֧ ᳲ֎եֈ ֡ܲ ֌֒ ն֒ ܵଶ շ֧  ᳲ֎եֈ ֡ܳ ֌֒ ᭭֌֘ᱮ (tangent) ֛ ֨ֆև֞ ֣֗ᱫ ܵଵ ֗ ܵଶ ձշ ֈ֢֚ ֧֒ շ֫ ᳲ֎եֈ,֡ ֞֐֊֞ ᳰշ ܯǡ  ֌֒ ᭭֌ ᭅ֘ շ֒ֆ ֧֛ ᱹ| վ֎ 

֑֡᭏֐ ሺ ଵܵǡ ܵଶሻ , ܨଵ  ֐ᱶ ֟֗ռᳯ֒ֆ (varies) շ֒ֆ֞ ֛ ֨ֆ֫ ֞֐֊֞ ᳰշ ֚֡֐Წ֑ (set) ܧଵ , ᳲ֎եֈ ֡ܯ  շ֧ ᳲ֎եֈ֌֡և 

(locus) շ֫ ֈ֘ ᭅ֞ֆ֞ ֛ ֨| ֞֐֊֞ ᳰշ ܨଶ ի֊ ֚֒֔ ֧֒ո֞-ո᭛փᲂ (straight line segments) շ֞ ֚֡֐Წ֑ ֛,֨ 

վ֫ ᳲ֎եֈ ܴ֡ሺͳǡ ͳሻ ֧֚ չ֡վ֒ֆᱭ ֛ ᱹֆև֞ ܧଵ շ֧ ֈ֫ ֟֏᳖ ᳲ֎եֈᲐ֡ շ֧ ֑֡᭏֐ (pair of distinct points) շ֫ վַ֫ֆᱭ 

֛ ᱹ| ֞֐֊֞ ᳰշ ܧଶ, ֚֡֐Წ֑ ܨଶ շ֧ ֧֒ո֞ո᭛փᲂ շ֧ ֐᭟֑ ᳲ֎եֈᲐ֡ շ֞ ֚֡֐Წ֑ ֛ ֨| ֆ֎ ֟֊᳜֟֔֟ոֆ ֐ᱶ ֧֚ շ֬֊ ֚֞ 

(֧֚) շև֊ ֚᭜֑ ֛ ֨(֛)ᱹ?         

(Α)  ᳲ֎եֈ ֡ሺെʹǡ ͹ሻ ֚֡֐Წ֑ ܧଵ ֐ᱶ ֟᭭ևֆ ֛ ֨ (Β)  ᳲ֎եֈ ֡ቀସହ ǡ ଻ହ ቁ  ֚֡֐Წ֑ ܧଶ ֐ᱶ ֟᭭ևֆ ֊֛ᱭ ֛ ֨ 

(Χ)  ᳲ֎եֈ ֡ቀଵଶ ǡ ͳቁ ֚֡֐Წ֑ ܧଶ ֐ᱶ ֟᭭ևֆ ֛ ֨ (D)  ᳲ֎եֈ ֡ቀͲǡ ଷଶ ቁ  ֚֡֐Წ֑ ܧଵ ֐ᱶ ֟᭭ևֆ ֊֛ᱭ ֛ ֨
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Θ.3  ֞֐֊֞ ᳰշ ܵ  ի֊ ֚֏֠ ᭭ֆ᭥֏ ը᳞֢֛ᲂ (column matrices)൥ܾଵܾଶܾଷ൩  շ֞ ֚֡֐Წ֑ (σετ) ֛ ֨ ֟վ֊շ֧ ֟֔ձ 

ܾଵǡ ܾଶǡ ܾଷ א Թ  ն֒ ֗֞᭭ֆ֟֗շ ռ֒ᲂ (real variables) ֗֞֔ᱶ ֚֠֐շ֒օ ֟֊շ֑֞ (σψστεm οφ 

εθυατιονσ)    െݔ ൅ ݕʹ ൅ ͷݖ ൌ ܾଵ  ʹݔ െ Ͷݕ ൅ ݖ͵ ൌ ܾଶ 

ݔ   െ ݕʹ ൅ ݖʹ ൌ ܾଷ 

շ֞ շ֐ ֧֚ շ֐ ձշ ֛֔ (solution) ֛ ֨| ֆ֎ ֟֊᳜֟֔֟ոֆ ֗֞᭭ֆ֟֗շ ռ֒ᲂ ֧֗֞֔ ֟֊շ֑֞ᲂ ֐ᱶ ֧֚ ᳰշ֚ (շ֬֊ 

֧֚) ֟֊շ֑֞ (֟֊շ֑֞ᲂ) շ֞ ֏֠ ᮧ᭜֑֧շ ൥ܾଵܾଶܾଷ൩ א ܵ շ֧ ֟֔ձ շ֐ ֧֚ շ֐ ձշ ֛֔ ֛?֨ 

(Α) ݔ ൅ ݕʹ ൅ ݖ͵ ൌ ܾଵǡ Ͷݕ ൅ ͷݖ ൌ ܾଶ ն֒ ݔ ൅ ݕʹ ൅ ͸ݖ ൌ ܾଷ 

(Β) ݔ ൅ ݕ ൅ ݖ͵ ൌ ܾଵǡ ͷݔ ൅ ݕʹ ൅ ͸ݖ ൌ ܾଶ ն֒  െʹݔ െ ݕ െ ݖ͵ ൌ ܾଷ 

(Χ) െݔ ൅ ݕʹ െ ͷݖ ൌ ܾଵǡ ݔʹ െ Ͷݕ ൅ ͳͲݖ ൌ ܾଶ ն֒ ݔ െ ݕʹ ൅ ͷݖ ൌ ܾଷ 

(D) ݔ ൅ ݕʹ ൅ ͷݖ ൌ ܾଵǡ ݔʹ ൅ ݖ͵ ൌ ܾଶ ն֒ ݔ ൅ Ͷݕ െ ͷݖ ൌ ܾଷ 
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Θ.4  ղ֚֠ ֈ֫ ֚֒֔ ֧֒ո֞Ა (straight lines) ֌֒ ֟֗ռ֞֒ շᳱ֟վ֑֧, ֟վ֊֐ᱶ ֚ ֧ᮧ᭜֑֧շ, ֣֗ᱫ (χιρχλε) ݔଶ ൅ ଶݕ ൌ ଵଶ  

ն֒ ֌֑֒֗֔ (parabola)  ݕଶ ൌ Ͷݔ  ֈ֫֊ᲂ ֌֒ ֛֠ ᭭֌֘ᱮ (tangent) ֛ ֨| ֞֐֊֞ ᳰշ ֑֧ ֧֒ո֞ձե ᳲ֎եֈ ֡ܳ ֌֒ 

ᮧ֟ֆ᭒ս֧ֈ (intersect) շ֒ֆ֠ ֛ ᱹ| ձշ ղ֧֚ ֈ֠պᭅ֣֗ᱫ (ellipse) ֌֒ ֟֗ռ֞֒ շᳱ֟վ֑֧ ֟վ֚շ֞ շᱶ ᮤ (centre) 

 ᳲ֎եֈ ֡(origin) ܱሺͲǡͲሻ ֌֒ ֛ ֨ն֒ ֟վ֚շ֞ է։ᭅ-ֈ֠պ֞ᭅᭃ (semi-major axis) ܱܳ ֛ ֨| ֑ᳰֈ թ֚ ֈ֠պᭅ֣֗ֆ֢֔֐

շ֧ ֔պ֡ էᭃ (minor axis) շᳱ ֔᭥֎֞ժ ξʹ  ֛,֨ ֆ֎ ֟֊᳜֟֔֟ոֆ ֐ᱶ ֧֚ շ֬֊ ֚֞ (֧֚) շև֊ ֚᭜֑ ֛ ֨(֛)ᱹ?    

(Α) ֈ֠պᭅ֣֗ᱫ շᳱ ի᭜շ֧᭠ᮤֆ֞ (εχχεντριχιτψ) ଵξଶ ֛ ֨ն֒ ֊֞֟֏֔᭥֎ վ֠֗֞ (latus rectum) շᳱ ֔᭥֎֞ժ ͳ ֛ ֨ 

(Β) ֈ֠պᭅ֣֗ᱫ շᳱ ի᭜շ֧᭠ᮤֆ֞ ଵଶ ֛ ֨ն֒ ֊֞֟֏֔᭥֎ վ֠֗֞ շᳱ ֔᭥֎֞ժ ଵଶ ֛ ֨

(Χ) ֧֒ո֞Ა ݔ ൌ ଵξଶ ֗ ݔ ൌ ͳ շ֧ ֎֠ռ ֈ֠պᭅ֣֗ᱫ ᳇֞֒֞ ֌ᳯ֒֎᳍ (bounded) ᭃ֧ᮢ (region) շ֞ ᭃ֧ᮢ֍֔ 

(area) ଵସξଶ ሺߨ െ ʹሻ ֛ ֨

(D) ֧֒ո֞Ა ݔ ൌ ଵξଶ ֗ ݔ ൌ ͳ շ֧ ֎֠ռ ֈ֠պᭅ֣֗ᱫ ᳇֞֒֞ ֌ᳯ֒֎᳍ ᭃ֧ᮢ շ֞ ᭃ֧ᮢ֍֔ ଵ
16

ሺߨ െ ʹሻ ֛ ֨    

     

Θ.5  ֞֐֊֞ ᳰշ ݏǡ ǡݐ ᮰ ֚ե᭎֑֞֐᭠֑֧ᱫ֒ (non-zero) ֚֟᭥֢֘  ݎ ᱶ֑ (χοmπλεξ νυmβερσ) ֛ ᱹ ն֒ ֠֐֚  ܮշ֒օ 

(εθυατιον) ݖݏ ൅ ҧݖݐ ൅ ݎ ൌ Ͳ  շ֧ ֛֔ᲂ (solutions) ݖ ൌ ݔ ൅ ǡݔ൫ ݕ݅ ݕ א Թǡ ݅ ൌ ξെͳ ൯ շ֞ ֚֡֐Წ֑ 

֛,֨  վ֛ դ֞  zത ൌ ݔ െ     ?ᱶ ֧֚ շ֬֊ ֚֞ (֧֚) շև֊ ֚᭜֑ ֛ ֨(֛)ᱹ֐ ֆ֎ ֟֊᳜֟֔֟ոֆ | ݕ݅

(Α) ֑ᳰֈ ֐ ܮᱶ ւ֠շ ձշ է֑֗֗ (ελεmεντ) ֛,֨ ֆ֎ ȁݏȁ ് ȁݐȁ 
(Β) ֑ᳰֈ ȁݏȁ ൌ ȁݐȁ, ֆ֎ ֐ ܮᱶ է֊᭠ֆ (ινφινιτελψ mανψ) է֑֗֗ ֛ ᱹ  

(Χ) ܮ ݖሼ ת ׷ ȁݖ െ ͳ ൅ ݅ȁ ൌ ͷሽ ֐ᱶ է֑֗֗ᲂ շᳱ է֟։շֆ֐ ֚ե᭎֑֞ ʹ  ֛ ֨  

(D) ֑ᳰֈ ֐ ܮᱶ ձշ ֧֚ ᭔֑֞ֈ֞ է֑֗֗ ֛,ᱹ ֆ֎ ֐ ܮᱶ է֊᭠ֆ է֑֗֗ ֛ ᱹ  
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Θ.6  ֞֐֊֞ ᳰշ ݂ǣ ሺͲǡ ሻߨ ՜ Թ  ձշ ղ֚֞ ֟᳇է֗շ֔֊֑֠ (τωιχε διφφερεντιαβλε) ֍֔֊ (φυνχτιον) ֛ ֨ᳰշ  lim௧՜௫  ௙ሺ௫ሻ ୱ୧୬ ௧ି௙ሺ௧ሻ ୱ୧୬ ௫௧ି௫ ൌ sinଶ ݔ ֠֏֚  ݔ א ሺͲǡ  | ֧֑֔֟ ሻ շ֧ߨ

֑ᳰֈ ݂ ቀగ଺ቁ ൌ  െ గ
12

 , ֆ֎ ֟֊᳜֟֔֟ոֆ ֐ᱶ ֚ ֧շ֬֊ ֚֞ (֧֚) շև֊ ֚᭜֑ ֛ ֨(֛)ᱹ? 

(Α) ݂ ቀగସቁ ൌ  గସξଶ   
(Β) ݂ሺݔሻ ൏  ௫ర଺ െ ݔ ֠֏֚ ଶݔ א ሺͲǡ   ֧֑֔֟ ሻ շ֧ߨ

(Χ) ձշ ղ֧֚ ߙ א ሺͲǡ ሻߙሻ շ֞ է֟᭭ֆ᭜֗ (existence) ֛ ֨֟վ֚շ֧ ֑֧֟֔ ݂Ԣሺߨ ൌ Ͳ 

(D)  ݂ᇱᇱ ቀగଶ ቁ ൅ ݂ ቀగଶ ቁ ൌ Ͳ 
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ոեփ 2 (է֟։շֆ֐ էեշ: ) 

 թ֚ ոեփ ֐ᱶ ըւ ( ) ᮧ᭫ ֊ ֛ ᱹ| ᮧ᭜֑֧շ ᮧ᭫ ֊  շ֞ իᱫ֒ ձշ ֚ե᭎֑֞᭜֐շ ֞֐֊ ΥΜΕΡΙΧΑΛ ςΑΛΥΕ) ֛ ֨|  
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ իᱫ֒ շ֧ ֛֚֠ ե֚᭎֑֞᭜֐շ ֞֐֊ (ֈ֘֗֔֐ էեշ֊ ֐ᱶ, ֈ֘֗֔֐ շ֧ ֟᳇ֆ֑֠ ᭭և֞֊ ֆշ ᱨ֟᭛փֆ/֟֊շᳯցֆ; իֈ֛֞֒օֆզ 6.25, 

7.00, −0.33, −.30, 30.27, −127.30) շ֫ ֞֐իֶ (ΜΟΥΣΕ) ն֒ ճ֊ ᭭ᮓᳱ֊ (ΟΝ−ΣΧΡΕΕΝ) ֗ռ֡ᭅէ֔ ᭠֑֢֧֐ᳯ֒շ շᳱ֌֨փ 
(ςΙΡΤΥΑΛ ΝΥΜΕΡΙΧ ΚΕΨΠΑD) շ֧ ᮧ֑֫չ ֧֚ իᱫ֒ շ֧ ֟֔ձ ֟֊᳸ֈᭅ᳥  ᭭և֞֊ ֌֒ ֈվᭅ շ ᱶ֒ | 

 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ իᱫ֒ շ֞ ֐᭨֢֑ ե֞շ֊ ֟֊᳜ էեշ֊ ֑֫վ֊֞ շ֧ է֊֚֡֞֒ ֛֫չ֞ :-  
֌֢օᭅ էեշ  : +3 ֑ᳰֈ ֚֟֍ᭅ  ֛֚֠ ե֚᭎֑֞᭜֐շ ֞֐֊ (Νυmεριχαλ ϖαλυε)  իᱫ֒ ᭭֗ᱧ֌ ֈվᭅ ᳰշ֑֞ չ֑֞ ֛ ֨|    

    ֢֘᭠֑ էեշ : 0  է᭠֑ ֚֏֠ ֌ᳯ֒֟᭭և֟ֆ֑ᲂ ֐ᱶ  |  
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Θ.7  ֚  շ֔ (integral)֞֐

න ͳ ൅ ξ͵ሺሺݔ ൅ ͳሻଶሺͳ െ ሻ଺ሻଵସݔ
ଵଶ

଴  ݔ݀ 

  շ֞ ֞֐֊ ֛ ֨_____ | 
 

Θ.8  ֞֐֊֞ ᳰշ ܲǡ ͵ ൈ ͵ շ֫ᳯց (order) շ֞ ձշ ղ֚֞ ը᳞֢֛ (matrix) ֛ ֨ᳰշ ܲ շᳱ ֚֏֠ ᮧ᳥֑֟֗֟ դ֞  (entries) 

Წ֑ (set) ሼെͳǡ֡֐֚ Ͳǡ ͳሽ ֐ᱶ ֚ ֧ ֛ ֨ | ֆ֎ ܲ շ֧ ֚֞֒֟օշ (determinant) շ֞ է֟։շֆ֐ ֚ե֏֞֟֗ֆ ֞֐֊ 

(maximum possible value) ֛ ֨_____ |  

 

Θ.9  ֞֐֊֞ ᳰշ ֚֡֐Წ֑ (set) ܺ ֐ᱶ ւ֠շ 5 է֑֗֗ (elements) ֛ ᱹն֒ ֚֡֐Წ֑  ܻ ֐ᱶ ւ֠շ 7 է֑֗֗ ֛ ᱹ| ֑ᳰֈ ܺ 

 ᱶ ը᭒ս֞ֈշ (onto) ֍֔֊ᲂ֐ ܺ ֧֚ ܻ ն֒֨ ֛ ߙ ᱶ ձշ֨շᳱ ֍֔֊ᲂ (one-one functions) շᳱ ֚ե᭎֑֞֐ ܻ ֧֚

շᳱ ֚ե᭎֑֞ ߚ ֛,֨ ֆ֎ ଵହ Ǩ  ሺߚ െ  | _____֨ ֛ ֊֞֐ ሻ շ֞ߙ
 

 

Θ.10  ֞֐֊֞ ᳰշ ݂ǣ Թ ՜ Թ  ձշ  ղ֚֞  է֗շ֔֊֑֠  ֍֔֊ (differentiable function) ֛ ֨ ֟վ֚շ֧ ֑֧֟֔  ݂ሺͲሻ ൌ Ͳ | ֑ᳰֈ ݕ ൌ ݂ሺݔሻǡ է֗շ֔ ֚֠֐շ֒օ (differential equation)      ݀ݔ݀ݕ ൌ  ሺʹ ൅ ͷݕሻሺͷݕ െ ʹሻ 

շ֫ ֚եֆ᳥֡ շ֒ֆ֞ ֛֨, ֆ֎ lim௫՜ ିஶ ݂ሺݔሻ  շ֞ ֞֐֊ ֛ ֨_____ |  

Θ.11  ֞֐֊֞ ᳰշ ݂ǣ Թ ՜ Թ  ձշ ղ֚֞ է֗շ֔֊֑֠ ֍֔֊ (differentiable function) ֛ ֨ ֟վ֚շ֧ ֑֧֟֔       ݂ሺͲሻ ൌ ͳ, ն֒ վ֫ ֚֏֠ ݔǡ ݕ א Թ շ֧ ֑֧֟֔ ֚֠֐շ֒օ  ݂ሺݔ ൅ ሻݕ ൌ ݂ሺݔሻ݂ᇱሺݕሻ ൅ ݂ᇱሺݔሻ݂ሺݕሻ   

շ֫ ֚եֆ᳥֡ շ֒ֆ֞ ֛ ֨| ֆ֎ log௘ሺ ݂ሺͶሻሻ շ֞ ֞֐֊ ֛ ֨_____ | 
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Θ.12  ֞֐֊֞ ᳰշ ܲ ᮧև֐ է᳧ ե֞֘ (first octant) ֐ᱶ ձշ ᳲ֎եֈ ֛֡,֨ ֟վ֚շ֞ ֚ ݔ ֆ֔ (plane)֐ ൅ ݕ ൌ  ֎ᱶ ᮧ֟ֆ֟֎᭥֐ ͵

(image) ܳ  (էև֞ᭅֆ  ֧֒ո֞ո᭛փ ܲܳ  ֚ ݔ ֆ֔֐ ൅ ݕ ൌ ͵  շ֧ ֔᭥֎֗ֆ ֛ ֨ ն֒ ܲܳ  շ֞ ֐᭟֑ ᳲ֎եֈ ֡ ݔ  ֆ֔֐֚ ൅ ݕ ൌ էᭃ ֧֚ ֈ֢֒−ݔ ᳰշ ܲ շᳱ ֞֊֞֐ |֨ ֛ էᭃ (axis)  ֌֒ ֟᭭ևֆ−ݖ  ֨(֛ ᱶ ֟᭭ևֆ֐ ͵ ֠ ͷ ֛ ֨ | ֑ᳰֈ ܲ շ֞ ֐֚-ݕݔֆ֔ ֐ᱶ ᮧ֟ֆ֟֎᭥֎ ܴ ֛,֨ ֆ֎ ܴܲ շᳱ ֔᭥֎֞ժ ֛ ֨_____ | 

 

Θ.13   ᮧև֐ է᳧ ե֞֘ (first octant) ֐ᱶ ձշ ղ֧֚ պ֊ (χυβε) ֌֒ ֟֗ռ֞֒ շᳱ֟վ֑֧, ֟վ֚շᳱ ֏֡վ֞Ა (σιδεσ) ܱܲ, ܱܳ ն֒ ܱܴ շᳱ  ֔᭥֎֞ժ ͳ ֛ ֨ն֒ վ֫ ᮓݔ :֘֐-էᭃ (αξισ), ݕ -էᭃ ն֒ ݖ−էᭃ շ֧ է֊֡ᳰֈ֘ (along) ֛,ᱹ 

վ֛ դ֞ ܱሺͲǡͲǡͲሻ ֢֔֐ᳲ֎եֈ ֡(origin) ֛ ֨| ֞֐֊֞ ᳰշ պ֊ շ֞ շᱶ ᮤ (centre) ܵ ቀଵଶ ǡ ଵଶ ǡ ଵଶቁ ֛,֨ ն֒ ֘֠֙ᭅ (vertex) ܶ ֢֔֐ᳲ֎եֈ ܱ֡ շ֧ ֚᭥֡֐ո (opposite) ֗֞֔֞ ֛֗ ֘֠֙ᭅ ֛ ֨ᳰշ ᳲ֎եֈ ֡ܵ ֟֗շօᭅ (diagonal) ܱܶ ֌֒ ֟᭭ևֆ ֛ ֨| 

֑ᳰֈ ݌Ԧ ൌ ܵܲሬሬሬሬԦ, ݍԦ ൌ ܵܳǡሬሬሬሬሬሬԦ ݎԦ ൌ  ܴܵሬሬሬሬሬԦ ն֒ ݐԦ ൌ  ܵܶሬሬሬሬԦǡ ֆ֎ หሺ݌Ԧ ൈ Ԧሻݍ ൈ ൫ݎԦ ൈ   | ___֨ ֛ ֊֞֐ Ԧ൯ห շ֞ݐ

 

Θ.14  ֞֐֊֞ ᳰշ ܺ ൌ ൫ C1
10 ൯ଶ ൅ ʹ൫ C2

10 ൯ଶ ൅ ͵൫ C3
10 ൯ଶ ൅ ڮ ൅ ͳͲ൫ C10

10 ൯ଶǡ 
վ֛ դ֞ ,10

Cr ݎ  א ሼͳǡ ʹǡ ǥ ǡ ͳͲሽǡ ֟᳇֌ֈ չ֡օ ե֞շᲂ (binomial coefficients) շ֫ ֈ֘ ᭅ֞ֆ֧ ֛ ᱹ| ֆ֎ ଵଵସଷ଴  ܺ շ֞ 

     | _____֨ ֛ ֊֞֐
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ոեփ (է֟։շֆ֐ էեշ: ) 

 թ֚ ոեփ ֐ᱶ ռ֞֒ ( ) ᮧ᭫ ֊ ֛ ᱹ| ᮧ᭜֑֧շ ᮧ᭫ ֊ ֐ᱶ ֈ֫ ( ռ֑֢֚֟ ֊֧֔֐֚֡ ( դ֞ (mατχηινγ λιστσ) ֛:ᱹ ֚ռ֢֠ ದ Ι ն֒ ֚ռ֢֠ ದ  | 
 ֚ռ֢֠ ದ Ι ն֒ ֚ռ֢֠ ದ  շ֧ ֆᱬ֗ᲂ շ֧ ֧֚֡֞֔֐֊֫ շ֫ ֈ֘ ᭅ֞ֆ֧ ᱟձ  ֟֗շ᭨֌ ᳰֈձ չձ ֛ ᱹ| թ֊ ռ֞֒ ֟֗շ᭨֌ᲂ ֐ᱶ ֚֟֍ᭅ  ձշ ֟֗շ᭨֌ ֛֠ ֛֚֠ 

ᮧֈᳶ ֊֧֔֐֚֡ ᭅ֘ֆ շ֒ֆ֞ ֛ ֨| 
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ ֟֔ձ ֛֚֠ ֧֚֡֔֐֊ ᮧֈᳶ ᭅ֘ֆ շ֒֊֧ ֗֞֔ ֧֟֗շ᭨֌ շ֫ ռ֡֊ᱶ | 
 ᮧ᭜֑֧շ ᮧ᭫ ֊ շ֧ իᱫ֒ շ֞ ֐᭨֢֑ ե֞շ֊ ֟֊᳜ էեշ֊ ֑֫վ֊֞ շ֧ է֊֚֡֞֒ ֛֫չ֞ :-  
     ֌֢օᭅ էեշ   :+3 ֑ᳰֈ ֚֟֍ᭅ  ֛֚֠ ֟֗շ᭨֌ շ֫ ֛֠ ռ֡֊֞ չ֑֞ ֛ ֨| 
     ֢֘᭠֑ էեշ :  0 ֑ᳰֈ շ֫ժ ֏֠ ֟֗շ᭨֌ ֊֛ᱭ ռ֡֊֞ չ֑֞ ֛ ֨(էև ᭅ֞ֆ֭ ᮧ᭫ ֊  է֊֡ᱫᳯ֒ֆ ֛)֨ | 
     խօ էեշ : −1 է᭠֑ ֚֏֠ ֌ᳯ֒֟᭭և֟ֆ֑ᲂ ֐ᱶ  |  
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Θ.15  ֞֐֊֞ ᳰշ  ܧଵ ൌ  ቄݔ א Թ ׷ ݔ ് ͳ ն֒ ௫௫ିଵ ൐ Ͳ ቅ  

  ն֒      ܧଶ ൌ  ൜ݔ א ଵܧ ׷  sinିଵ ൬log௘ ቀ ௫௫ିଵቁ൰  ձշ ֗֞᭭ֆ֟֗շ ֚ե᭎֑֞ ሺreal numberሻ ֛ ֨ൠ   
(֑֛ դ֞ ᮧ֟ֆ֔֫֐ ֟ᮢշ֫օ֟֐ֆ֑֠ ֍֔֊ (ινϖερσε τριγονοmετριχ φυνχτιον) sinିଵ ቂെ గଶ , ݔ ǡ గଶቃ   ֐ᱶ ֞֐֊ 

։֞֒օ շ֒ֆ֞ ֛ ֨|)  
ଵܧ ᳰշ ֍֔֊ ݂ǣ ֞֊֞֐ ՜ Թ, ݂ሺݔሻ ൌ log௘ ቀ ௫௫ିଵቁ շ֧ ᳇֞֒֞ ֌ᳯ֒֏֞֟֙ֆ ֛ ֨  

ն֒       ֍֔֊ ݃ǣ ܧଶ ՜ Թǡ  ݃ሺݔሻ ൌ sinିଵ ൬log௘ ቀ ௫௫ିଵቁ൰ շ֧ ᳇֞֒֞ ֌ᳯ֒֏֞֟֙ֆ ֛ ֨| 

 ֚ռ֢֠ ದ I 

Π. ݂ շ֞ ֌ᳯ֚֒֒ (range) ֛ ֨ ݃ շ֧ ֌ᳯ֚֒֒ ֐ᱶ ֛֚֟֞֐ֆ (contained) ֛ ֨  

Ρ. ݂ շ֧ ᮧ֞᭠ֆ (domain) ֐ᱶ ֛֚֟֞֐ֆ ֛ ֨   

Σ. ݃ շ֞ ᮧ֞᭠ֆ ֛ ֨

֚ռ֢֠ ದ II 

1. ቀെλǡ ଵଵି௘ቃ ׫  ቂ ௘௘ିଵ ǡ λቁ 

2. ሺͲǡ ͳሻ 

3.  ቂെ ଵଶ ǡ ଵଶቃ 
4.  ሺെλǡ Ͳሻ ׫ ሺͲǡ λሻ 

5.  ቀെλǡ ௘௘ିଵቃ 
6.  ሺെλǡ Ͳሻ ቀଵଶ ׫ ǡ ௘௘ିଵቃ 

ᳰֈձ ᱟձ ֟֗շ᭨֌ᲂ ֧֐ ֧֚ ֛֚֠ ֟֗շ᭨֌ ֛:֨ 

(Α)  P ൺ   4; Q ൺ  2; R ൺ  1; S ൺ 1     

(Β)  P ൺ   3; Q ൺ  3; R ൺ  6; S ൺ 5   

(Χ)  P ൺ   4; Q ൺ  2; R ൺ  1; S ൺ 6   

(D)  P ൺ   4; Q ൺ  3; R ൺ  6; S ൺ 5   
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Θ.16  ձշ ֛֞ժ ᭭շ֢֔ (high school) ֐ᱶ, ͸ ֎֞֔շᲂ ܯଵǡ ଶǡܯ  ଷǡܯ  ସǡܯ   ହǡܯ  ଵǡܩ  ଺ ն֒ ͷ ֎֞֟֔շ֞Აܯ ଷǡܩଶǡܩ       |֨ ֛ ֠֊ֆ (committee) ֎֊֞ժ վ֞֟֐֚֟ ᱶ ֧֚ ձշ֐ (group) ֛֢֐֚ ହ շ֧ܩ ,ସܩ 

(ι) ֞֐֊֞ ᳰշ ߙଵ ֚֟֟֐ֆ շ֫ թ֚ ᮧշ֞֒ ֧֚ ֎֊֞֊ᱶ շ֧ ֆ֒֠շᲂ (ways) շᳱ շ֡֔ ֚ե᭎֑֞ ֛ ֨ ᳰշ ֚֟֟֐ֆ ֐ᱶ ͷ 

֚ֈ֑᭭ ֛,ᱹ ֟վ֊֐ᱶ ֧֚ ւ֠շ (exactly) ͵ ֎֞֔շ ն֒ ʹ ֎֞֟֔շ֞ձե ֛ ᱹ|  

(ιι) ֞֐֊֞ ᳰշ ߙଶ ֚֟֟֐ֆ շ֫ թ֚ ᮧշ֞֒ ֧֚ ֎֊֞֊ᱶ շ֧ ֆ֒֠շᲂ շᳱ շ֡֔ ֚ե᭎֑֞ ֛ ֨ᳰշ ֚֟֟֐ֆ ֐ᱶ շ֐ ֧֚ շ֐ (at 

least) ʹ ֚ֈ֑᭭ ֛,ᱹ ն֒ ֎֞֔շᲂ ն֒ ֎֞֟֔շ֞Ა շᳱ ֚ե᭎֑֞ ֎֒֞֎֒ (equal) ֛ ֨|   

(ιιι) ֞֐֊֞ ᳰշ ߙଷ ֚֟֟֐ֆ շ֫ թ֚ ᮧշ֞֒ ֧֚ ֎֊֞֊ᱶ շ֧ ֆ֒֠շᲂ շᳱ շ֡֔ ֚ե᭎֑֞ ֛ ֨ᳰշ ֚֟֟֐ֆ ֐ᱶ ͷ ֚ֈ֑᭭ ֛,ᱹ 

֟վ֊֐ᱶ ֧֚ շ֐ ֧֚ շ֐ ʹ ֎֞֟֔շ֞ձե ֛ ᱹ| 

(ιϖ) ֞֐֊֞ ᳰշ ߙସ ֚֟֟֐ֆ շ֫ թ֚ ᮧշ֞֒ ֧֚ ֎֊֞֊ᱶ շ֧ ֆ֒֠շᲂ շᳱ շ֡֔ ֚ե᭎֑֞ ֛ ֨ᳰշ ֚֟֟֐ֆ ֐ᱶ Ͷ ֚ֈ֑᭭ ֛,ᱹ 

֟վ֊֐ᱶ ֧֚ շ֐ ֧֚ շ֐ ʹ ֎֞֟֔շ֞ձե ֛ ᱹն֒ ܯଵ ֗ ܩଵ ֚֟֟֐ֆ ֐ᱶ ձշ ֚֞և ֊֛ᱭ ֛ ᱹ| 

֚ռ֢֠ ದ I 

Π. ߙଵ շ֞ ֞֐֊ ֛ ֨ 

  ֨ ֛ ֊֞֐ ଶ շ֞ߙ 

Ρ. ߙଷ շ֞ ֞֐֊ ֛ ֨  

Σ. ߙସ շ֞ ֞֐֊ ֛ ֨ 

 ֚ռ֢֠ ದ II 
1.  ͳ͵͸ 

2.  ͳͺͻ 

3.  ͳͻʹ 

4.  ʹͲͲ 

5.  ͵ͺͳ 

6.  Ͷ͸ͳ 

ᳰֈձ ᱟձ ֟֗շ᭨֌ᲂ ֧֐ ֧֚ ֛֚֠ ֟֗շ᭨֌ ֛:֨ 

(Α)  P ൺ   4; Q ൺ  6; R ൺ  2; S ൺ 1   

(Β)  P ൺ   1; Q ൺ  4; R ൺ  2; S ൺ 3   

(Χ)  P ൺ   4; Q ൺ  6; R ൺ  5; S ൺ 2   

(D)  P ൺ   4; Q ൺ  2; R ൺ  3; S ൺ 1 
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Θ.17   ֞֐֊֞ ᳰշ ܪǣ ௫మ௔మ െ ௬మ௕మ ൌ ͳǡ  վ֛ դ֞  ܽ ൐ ܾ ൐ Ͳǡ  ᱶ ձշ ղ֚֞ է֟ֆ֌֑֒֗֔֐ ֆ֔ (plane)֐֚ - yݔ 

(ηψπερβολα) ֛ ֨֟վ֚շ֞ ֚ե֑֡᭏֠֐ էᭃ (χονϕυγατε αξισ) ܯܮ ի֚շ֧ ձշ ֘֠֙ᭅ (vertex) ܰ ֌֒ ͸Ͳ଴ շ֞ 

շ֫օ (angle) էեֆᳯ֒ֆ (subtend) շ֒ֆ֞ ֛ ֨  ֔֍շ֞ ᭃ֧ᮢ  ܰܯܮ ᳰշ ֟ᮢ֏֡վ (triangle) ֞֊֞֐ |

(area)  Ͷξ͵  ֛ ֨|  

֚ռ֢֠ ದ I 

              ֨ ֛ էᭃ շᳱ ֔᭥֎֞ժ ֠֐շ֧ ֚ե֑֡᭏ ܪ 

 ֨ ֛ շᳱ ի᭜շ֧᭠ᮤֆ֞ (εχχεντριχιτψ) ܪ

Ρ. ܪ շᳱ ֊֞֟֏֑ᲂ (foci) շ֧ ֎֠ռ շᳱ ֈ֢֒ ֠ ֛ ֨ 

Σ. ܪ շ֧ ֊֞֟֏֔᭥֎ վ֠֗֞ (latus rectum) շᳱ 

֔᭥֎֞ժ ֛ ֨ 

֚ռ֢֠ ದ II 

 1.   ͺ 

2.   
ସξଷ 

    ଶξଷ 

4.   Ͷ 

 

ᳰֈձ ᱟձ ֟֗շ᭨֌ᲂ ֧֐ ֧֚ ֛֚֠ ֟֗շ᭨֌ ֛:֨ 

(Α)  P ൺ  4; Q ൺ  2; R ൺ  1; S ൺ 3  

(Β)  P ൺ  4; Q ൺ  3; R ൺ  1; S ൺ 2 

(Χ)  P ൺ  4; Q ൺ  1; R ൺ  3; S ൺ 2  

(D)  P ൺ  3; Q ൺ  4; R ൺ  2; S ൺ 1 
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Θ.18  ֞֐֊֞ ᳰշ ֍֔֊ ଵ݂ǣ Թ ՜  Թ, ଶ݂ ǣ ቀെ గଶ ǡ గଶቁ  ՜ Թ,  ଷ݂ ǣ ቀെͳǡ   ݁ഏమ െ ʹቁ  ՜ Թ  ն֒  ସ݂ǣ Թ ՜  Թ  թ֚ 

ᮧշ֞֒ ֌ᳯ֒֏֞֟֙ֆ ֛ ᱹᳰշ  

(ι) ଵ݂ሺݔሻ ൌ  sin ቀඥͳ െ ݁ି௫మቁ,  

(ιι) ଶ݂ሺݔሻ ൌ ቊ ȁୱ୧୬ ௫ȁ୲ୟ୬షభ ௫  ֑ᳰֈ  ݔ ് Ͳ    ͳ      ֑ᳰֈ  ݔ ൌ Ͳ ǡ  վ֛ դ֞ ᮧ֟ֆ֔֫֐ ֟ᮢշ֫օ֟֐ֆ֑֠ ֍֔֊ (ινϖερσε      τριγονοmετριχ φυνχτιον) tanିଵ ቀെ గଶ ,ݔ ǡ గଶቁ ֐ᱶ ֞֐֊ ։֞֒օ շ֒ֆ֞ ֛,֨  

(ιιι) ଷ݂ሺݔሻ ൌ ሾ sinሺlog௘ሺݔ ൅ ʹሻሻሿ; վ֛ դ֞ ݐ א Թ շ֧ ֑֧֟֔, ሾݐሿ, ݐ ֧֚ ս֫ց֞ ֑֞ ݐ շ֧ ֎֒֞֎֒       ֛֐ᱫ֐ ֌֢օ ᲈ֞շ (greatest integer) շ֫ ֈ֘ ᭅ֞ֆ֞ ֛,֨ 

(ιϖ) ସ݂ሺݔሻ ൌ ቊ ଶݔ sin ቀଵ௫ቁ     ֑ᳰֈ ݔ  ് Ͳ      Ͳ                 ֑ᳰֈ  ݔ ൌ Ͳ    
֚ռ֢֠ ದ I 

Π.  ֍֔֊ ଵ݂  

 ֍֔֊ ଶ݂   
Ρ.  ֍֔֊ ଷ݂    

  ֍֔֊ ସ݂    

֚ռ֢֠ ದ II 

ݔ .1 ൌ Ͳ ֌֒ ֚եֆֆ (continuous) ֊֛ᱭ ֛ ֨ 
ݔ .2 ൌ Ͳ ֌֒ ֚եֆֆ ֛ ֨ն֒ ݔ ൌ Ͳ ֌֒ է֗շ֔֊֑֠  

(differentiable) ֊֛ᱭ ֛ ֨ 
ݔ .3 ൌ Ͳ ֌֒ է֗շ֔֊֑֠ ֛ ֨ն֒ ݔ ൌ Ͳ ֌֒ թ֚շ֞ 

է֗շ֔վ (δεριϖατιϖε) ֚եֆֆ ֊֛ᱭ ֛ ֨ 
ݔ .4 ൌ Ͳ ֌֒ է֗շ֔֊֑֠ ֛ ֨ն֒ ݔ ൌ Ͳ ֌֒ թ֚շ֞ 

է֗շ֔վ ֚եֆֆ ֛ ֨ 

ᳰֈձ ᱟձ ֟֗շ᭨֌ᲂ ֧֐ ֧֚ ֛֚֠ ֟֗շ᭨֌ ֛:֨ 

(Α)  P ൺ  2;   Q ൺ  3; R ൺ  1; S ൺ  4   

(Β)  P ൺ  4;   Q ൺ  1; R ൺ  2; S ൺ  3  

(Χ)  P ൺ  4; Q ൺ  2; R ൺ  1; S ൺ  3 

(D)  P ൺ  2; Q ൺ  1; R ൺ  4; S ൺ  3 

ᮧ᳤ ֌ᮢ շ֞ էեֆ  


