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Group-A 
1. Answer all the questions from the following.     Choose Correct Options:          10 X 1 = 10  

i. 𝐥𝐢𝐦
𝒙→𝟎

|𝒙|

𝒙
 𝒊𝒔 

a) -1 b) 1 c) does not exist  d) None of these 

 

ii. The function 𝒇(𝒙) =  
𝒙−|𝒙|

𝒙
 is  

a) continues everywhere b) continues for all except Zero    c) discontinues everywhere 

 d) None of these 

 

iii. The function 𝒇(𝒙) =  𝒙|𝒙| is  

a) discontinues b) continues but not differentiable at origin    c) differentiable but not continuous at 

origin  d) None of these 

 

iv.  The conditions of Roll’s theorem are 

a) sufficient  b) necessary  c) sufficient and necessary  d) None of these 

 

v. The value of ∫
𝒅𝒙

𝟐𝒙𝟐 + 𝟑𝒙 + 𝟏

𝟏

𝟎
 is 

a) log 
3

8
  b) log 

3

2
   c) log 

2

3
   d) None of these 

 

vi. The Value of 𝐥𝐢𝐦
𝒏→∝

𝟏+𝟐𝟏𝟎+𝟑𝟏𝟎…….+𝒏𝟏𝟎

𝒏𝟏𝟏  is 

a) 
1

10
  b) 

1

21
  c) 

1

11
 d) None of these 

 

vii. The degree of the differential equation 𝒙
𝒅𝒚

𝒅𝒙
+ (

𝒅𝟐𝒚

𝒅𝒙𝟐)
𝟐

𝟑⁄

= 𝟎  𝒊𝒔 

a) 1  b) 2  c) 3  d) None of these 

 

viii. y=x2 +x is the solution of the differential equation  

a) (x +1)dx –dy=0  b) (2x +1)dx + dy =0 c) (2x+1)dx-dy=0 d) None of these 

 

ix. The sequence {
𝟑+𝟐√𝒏

√𝒏
} 

a) converges to 3 b) converges to 2 c) diverges d) None of these 

 

x. The series 1 + r + r2 + r3 + ………… converges for  

a) r>1  b) r=1  c) r<1  d) None of these 

 



 

Group-B 
 

2. Answer any ten questions from the following.               10 X 2 = 20  

i. Show that 𝐥𝐢𝐦
(𝒙,𝒚)→(𝟎,𝟎)

𝒙𝒚
𝒙𝟐−𝒚𝟐

𝒙𝟐+𝒚𝟐 = 𝟎 

ii. Examine the equality of𝑓𝑥𝑦 𝑎𝑛𝑑 𝑓𝑦𝑥   , where 𝑓
(𝑥,𝑦)=𝑥3𝑦+ 𝑒𝑥𝑦2

  
 

iii. Examine the validity of the hypothesis and conditions of Roll’s theorem for f(x) =x3-4x on [-2,2]?  

iv. Show that 𝐥𝐢𝐦
𝒙→𝟎

𝒆𝟏/𝒙−𝟏

𝒆𝟏/𝒙+𝟏
 does not exist? 

v. Is f(x) continuous at x=1 where 

     F(x) = 2x, when 0 ≤ 𝑥 < 1  

             = 3 when x=1 

             = 4x when 1<x ≤ 2 ? 

vi. If y=log(1 + x), find nth derivative yn . 

vii. Examine the convergence of improper integral  ∫
𝑑𝑥

√1−𝑥

1

0
   

viii. Evaluate :∫ √
𝑥−1

𝑥+1
 𝑑𝑥 ? 

ix. Evaluate : ∫
√𝑠𝑖𝑛 𝑥

√sin 𝑥 + √cos 𝑥
 𝑑𝑥

𝜋/2

0
 

x. Show that {xn}, where xn=1 + 
1

2
+ ⋯ +

1

𝑛
 cannot converge. 

xi. Show that the infinite series 
1

12 −  
1

22 +  
1

32 −  
1

42 + ⋯ … 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠.  

xii. Show that for any real number x lim
𝑛→∝

𝑥𝑛

𝑛!
= 0 

xiii. Solve the differential equation:  
𝑑𝑦

𝑑𝑥
=  

𝑦−𝑥

𝑦+𝑥
  

xiv. If 𝑓′(𝑥) + 𝑓(𝑥) = 0 𝑎𝑛𝑑 𝑓(0) = 2, 𝑓𝑖𝑛𝑑 𝑓(𝑥) 

xv. Find the differential equation from the relation 𝑥 = 𝑎 cos 𝑡 + 𝑏 sin 𝑡 where a & b are arbitrary 

constant. 

Group-C 
 

3.  Answer any four questions from the following.             5 X 4 = 20  

i. Discuss the derivability of the following function : 

        𝑓(𝑥) = 2𝑥 − 3, 0 ≤ 𝑥 ≤ 2 

      = 𝑥2 − 3, 2 ≤ 𝑥 ≤ 4  

at x=2,4 

ii. State Lagrange’s mean value theorem and verify for the function 𝑓(𝑥) = 2𝑥2 − 7𝑥 + 10 on [ 2 , 5 ]. 

iii. Show that the series∑
3.6.9⋯3𝑛

7.10.1⋯(3𝑛+4)
 𝑥𝑛, (𝑥 > 0∝

𝑛=1 ) converges for x≤ 1 𝑎𝑛𝑑 𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠 𝑓𝑜𝑟 𝑥 > 1. 

 

 



 

 

iv. If 𝑓(𝑥, 𝑦) =  
𝑥2−𝑥𝑦

𝑥+𝑦
 , 𝑤ℎ𝑒𝑛 (𝑥, 𝑦) ≠ (0,0) 

                         = 0 when (x,y)=(0,0) 

find 𝑓𝑥 (0,0) 𝑎𝑛𝑑 𝑓𝑦(0,0) 

v. Evaluate ∫ log(1 + 𝑡𝑎𝑛𝜃) 𝑑𝜃
𝜋/4

0
 

vi. Solve the diff. equations: - 

a) ( x + y ) ( dx   – dy ) = dx + dy 

b) y ( 1 +xy ) dx + x ( 1 –xy ) dy =0        5 

 

Group-D 

 
4.  Answer any three questions from the following.             10 X 3 = 30  

a. i. Solve : 

 
𝑑2𝑦

𝑑𝑥2 − 4
𝑑𝑦

𝑑𝑥
+ 4𝑦 = 𝑥2; 𝑤ℎ𝑒𝑛 𝑥 = 0, 𝑦 =

3

8
 𝑎𝑛𝑑 

𝑑𝑦

𝑑𝑥
= 1  

ii. Evaluate : 

 ∫
𝑑𝑥

√(𝑥−1)(5−𝑥)

3

2
 

b. i. Show that the series 1 −  
1

3.22 +  
1

5.32 −  
1

7.42  ⋯ ⋯ 𝑖𝑠 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑛𝑡.  

ii. Show that lim
𝑛→∝

[
1

√𝑛2+1
+ 

1

√𝑛2+2
+ ⋯ ⋯ +

1

√𝑛2+𝑛
 ] = 1 

c. i. Examine for convergence the improper integral ∫ 𝑥3𝑒−𝑥2
𝑑𝑥

𝛼

0
 

 ii. Solve:  

  (6𝑥 − 5𝑦 + 4)𝑑𝑦 + (𝑦 − 2𝑥 − 1) 𝑑𝑥 = 0 

d. i. Establish the inequality:  

  𝑥 −
𝑥2

2
+  

𝑥3

3(1+𝑥)
< log(1 + 𝑥) < 𝑥 −  

𝑥2

2
+  

𝑥3

3
 , 𝑥 > 0 

     ii. Evaluate : lt
𝑥→0

√4+𝑥−2

𝑥
 𝑎𝑛𝑑 lim

𝑥→1

𝑥2−1

𝑥−1
 

e. i. Assuming the validity of expansion, show that 

  𝑒𝑥 cos 𝑥 = 1 + 𝑥 −  
2𝑥3

3!
−

22𝑥4

4!
−

23𝑥5

5!
+ ⋯ 

   ii. State and prove Euler’s theorem for homogeneous function of two variables.  

f.  i. Show that the equation of the curve whose slope at any point is equal to  y + 2x and which passes 

through the origin is y=2(ex –x+1) 

ii. Evaluate : 

 ∫
𝑥 sin 𝑥

1+ cos2 𝑥
𝑑𝑥

𝜋

0
  

 

_______ 


