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Q. 1 Answer the following questions.  

1) State and prove Rolle’s theorem. 

2) State and prove Cauchy’s mean value theorem. 

3) For  풇(풙) = 풍풐품풙  show that 풃 풂
풃

< 풍풐품 풃
풂

< 풃 풂
풂

 , where ퟎ < 풂 < 풃. 

4) Prove that if 풇 (풙) < ퟎ,∀ 풙 ∈ (풂,풃), then 풇 is strictly increasing in (풂,풃). 

5) Expand  풆풙 in ascending powers of (풙 − ퟐ). 
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Q. 1 Answer the following questions. 

1) Evaluate 퐥퐢퐦
풙→흅

ퟐ

푪풐풕ퟐ풙 − ퟏ
풙ퟐ

.  

2) If 퐥퐢퐦
풙→흅

ퟐ

풄풐풔ퟐ풙
풂 풃풄풐풔풆풄풙

= ퟏ, then find value of  풂 and  풃. 

3) Solve 풙ퟐ + 풚ퟐ 풅풙+ ퟐ풙풚풅풚 = ퟎ. 

4) Prove that the necessary and sufficient conditions for the differential equation 

 푴(풙,풚)풅풙+ 푵(풙,풚)풅풚 = ퟎ to be exact is 흏푴
흏풚

= 흏푵
흏풙

. 

5) Solve 풚 − ퟐ풑풙 = 풕풂풏 ퟏ 풙풑ퟐ . 
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Q. 1 Answer the following questions.   

1) Solve:  풅
ퟒ풚
풅풙ퟒ

− ퟐ 풅ퟑ풚
풅풙ퟑ

+ ퟓ 풅ퟐ풚
풅풙ퟐ

− ퟖ 풅풚
풅풙

+ ퟒ풚 = ퟎ. 

2) Solve:  푫ퟒ + ퟒ 풚 = ퟎ. 

3) Solve:  풅
ퟐ풚
풅풙ퟐ

− ퟕ 풅풚
풅풙

+ ퟏퟐ풚 = 풆ퟓ풙. 

4) Solve: 풅
ퟑ풚

풅풙ퟑ
− ퟏퟐ 풅ퟐ풚

풅풙ퟐ
+ ퟔ 풅풚

풅풙
− ퟖ풚 = 풆ퟐ풙.   

5) Prove that ퟏ
푫ퟐ 풂ퟐ

풄풐풔풂풙 = 풙
ퟐ풂
풔풊풏풂풙, ퟏ

푫ퟐ 풂ퟐ
풔풊풏풂풙 = − 풙

ퟐ풂
풄풐풔풂풙.  
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Q. 1 Answer the following questions. 

1) Solve:  풙ퟐ 풅
ퟐ풚

풅풙ퟐ
+ 풚 = ퟑ풙ퟐ. 

2) Solve:  풙ퟐ 풅
ퟐ풚

풅풙ퟐ
+ ퟕ풙 풅풚

풅풙
+ ퟓ풚 = 풙ퟓ. 

3) Solve:  (풙ퟑ푫ퟑ + ퟐ풙ퟑ푫ퟐ + ퟐ)풚 = ퟏퟎ 풙+ ퟏ
풙

.  

4) Solve: 풙ퟐ 풅
ퟐ풚

풅풙ퟐ
− 풙 풅풚

풅풙
+ 풚 = ퟐ 퐥퐨퐠풙.   

5) Solve: 풙ퟑ 풅
ퟑ풚

풅풙ퟑ
+ ퟑ풙ퟐ 풅

ퟐ풚
풅풙ퟐ

− ퟔ풙 풅풚
풅풙

+ ퟔ풚 = 풙ퟐ − ퟏ
풙ퟐ

ퟐ
. 

 

 

 

 

 


