
 
SECTION-A 

1- a) Show that ℓimit      x-∞ 



1 + 

1
x 

x
 = ℮               5 

    b) Discuss the continuity at x = 0 if  f (x) =   Sinax
Sinbx 

 
b
a 

 if

if
     

x ≠ 0

x = 0
           5 

2- a) Let f (x) = |x| + |x – 1|. Show that the function f is continuous for every value of x but is not 
        differentiable at x = 0 and x = 1.               5 
 

   b) If f (x) = (Sinx)Cosx + (Cosx)Sinx. Fins f ′(x), (Sin x > 0, Cos x > 0)         5 

 

3- a) If y = ℮m arc sinx  Show that (1 – x2) y(n + 2) – (2n + 1) xy(n + 1) – (n2 + m2)y(n) = 0       5 

b) Let  f (x, y) =  x3 + y3

x2 + y2 

0
0

   if
0
if

 
(x, y) ≠ (0, 0)

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

   Examine the continuity at (0, 0). 

    Do fx(0, 0) and fy(0, 0) exist?                5 
 

4- a) If x > 0, prove that  x – ℓn(1 + x) > 
x2

2(1 + x)              5 

    b) Evaluate   ℓim
x0 







1

x arc Sin x - 
1
x2                5 

 

5- a) Use mean value theorem to show that   (1 + x)a > 1 + ax where  a > 1 and x > 0.       5 

b) Find Macluarin Series of the function   f (x) = tan x            5 
 

SECTION-B 
6- a) Find a reduction formula for  ∫xm (ℓn x)n dx,  m ≠ -1 and n is an integer greater than 1. 

     Hence evaluate ∫x3 (ℓn x)2 dx.                5 

  b) Evaluate  ∫ 1
(℮x - 1)

2 dx.                 5 

 

7- a) Evaluate  ∫ Cot x
1 + Sin x dx.                5 

    b) Evaluate   ℓim
n∞  



1 + 

1
n  



1 + 

2
n  … 



1 + 

n
n  

1/n

             5 

 

8- a) Show that 
0
∫

π/4

 Sec2 θ dx
tan x - tan θ , θ > 

π
4              5 

     b) Evaluate  
0
∫

π/3

 Sin26x Cos43x dx.              5 
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