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MATHEMATICS (CORE) 

Time: 2:30 Hours            Marks:70                                                                                                                         
Instructions:  
1.  All questions are compulsory. 

  2.  Figures to the right indicate marks.  
Que.1(A) Attempt any two out of three (10) 
 1) State and prove Rolle’s theorem    
 2) Show that 𝑥

1+𝑥
< 𝑙𝑜𝑔𝑒(1 + 𝑥) < 𝑥; 𝑥 > 0.  

 3) Assuming the validity of expansion; expand 𝑙𝑜𝑔𝑒(1 + 𝑠𝑖𝑛𝑥) up to first five 
terms; where −𝜋

2
< 𝑥 <

3𝜋

2
. 

 

Que.1(B) Answer any one out of two (04) 
 1) State and prove Cauchy’s mean value theorem.  
 2) Expand sin (𝑥) in ascending powers of (𝑥 −

𝜋

2
).  

Que.2(A) Answer any two out of three (10) 
 

1) Evaluate: lim
𝑥→0

(
𝑠𝑖𝑛𝑥

𝑥
)

6
𝑥2⁄

.  
 

 2) Prove that the necessary and sufficient conditions for the differential equation 
𝑀(𝑥, 𝑦)𝑑𝑥 + 𝑁(𝑥, 𝑦)𝑑𝑦 = 0 to be exact is 𝜕𝑀

𝜕𝑦
=

𝜕𝑁

𝜕𝑥
.  

 

 3) Evaluate: lim
𝑥→

𝜋

2

(𝑐𝑜𝑡2𝑥 −
1

𝑥2).  

Que.2(B) Attempt any one out of two (04) 
 1) Evaluate: lim

𝑥→0

𝑠𝑖𝑛𝑥−𝑥+(𝑥3 6⁄ )

𝑥5 .  

 2) Solve: 𝑥 𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥3𝑦6.  

Que.3(A) Attempt any two out of three (10) 
 1) Solve: 𝑦 = 2𝑝𝑥 + 𝑦2𝑝3.  
 2) Solve: 𝑑𝑦

𝑑𝑥
−

𝑑𝑥

𝑑𝑦
=

𝑥

𝑦
−

𝑦

𝑥
.  

 3) Discuss the complementary function of 𝑓(𝐷)𝑦 = 𝑋,  when all the roots of 
auxiliary equation are real and distinct. 

 

Que.3(B) Attempt any one out of two (04) 
 1) Solve: 𝑦 = 𝑝𝑥 + 𝑝 − 𝑝2.  
 2) Solve: 𝑑

2𝑦

𝑑𝑥2 − 4
𝑑𝑦

𝑑𝑥
+ 13𝑦 = 0.  

Que.4(A) Attempt any two out of three (10) 
 1) In usual notation prove that 1

𝑓(𝐷)
𝑒𝑎𝑥 =

1

𝑓(𝑎)
𝑒𝑎𝑥; 𝑓(𝑎) ≠ 0.  

 2) Solve: (𝐷2 + 3𝐷 + 2)𝑦 = 𝑒2𝑥sin (𝑥).  
 3) Solve: 𝑑

2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
= 𝑥2 + 2𝑥 + 4.  

Que.4(B) Attempt any one out of two (04) 
 1) In usual notation, prove that 1

𝐷−𝑎
𝑋(𝑥) = 𝑒𝑎𝑥 ∫ 𝑋(𝑥)𝑒𝑎𝑥𝑑𝑥.  

 2) Find the particular integral of the differential equation 𝑑
2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
+ 𝑦 = sin (2𝑥). 

 
 
 

 
 
 



Que.5(A) Attempt any two out of three   (10) 
 1) Solve: 𝑥2 𝑑2𝑦

𝑑𝑥2 + 𝑦 = 3𝑥2.  

 2) Solve: 𝑥2 𝑑2𝑦

𝑑𝑥2 + 4𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 𝑒𝑥.  

 3) Solve: 𝑥3 𝑑3𝑦

𝑑𝑥3 − 𝑥2 𝑑2𝑦

𝑑𝑥2 + 2𝑥
𝑑𝑦

𝑑𝑥
− 2𝑦 = 𝑥3 + 3𝑥.  

Que.5(B) Answer any one out of two (04) 
 1) Find the complementary function of 𝑥4 𝑑3𝑦

𝑑𝑥3 + 2𝑥3 𝑑2𝑦

𝑑𝑥2 − 𝑥2 𝑑𝑦

𝑑𝑥
+ 𝑥𝑦 = 1.  

 2) In usual notation prove that 1

𝑓(𝜃)
𝑥𝑚 =

𝑥𝑚𝑙𝑜𝑔𝑥

𝜑(𝑚)
; where 𝑓(𝜃) = (𝜃 − 𝑚) 𝜑(𝜃) and 

𝜑(𝑚) ≠ 0. 

 

*************************  


