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Attempt any four questions. All questions carry equal marks. 

 
1. Find all the points of discontinuity of the function 𝑓 given by 
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Also, examine the nature of discontinuity in each case.  
Show that the function  

𝑔(𝑥) = 𝑥 sin
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is differentiable when sin 𝑥 = 0. 
Find the points at which the function ℎ is not differentiable, where 

ℎ(𝑥) = |𝑥 + 1| + 12|2𝑥 + 5| . 
 

2. Find the 𝑛  differential coefficient of tan 𝑥. 
If 𝑦 = 𝑒 , then show that 

(1 − 𝑥 )𝑦 − (2𝑛 + 1)𝑥𝑦 − (𝑛 + 𝑎 )𝑦   . 

If 𝑧 = sin
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3. Find the equation of tangents and normal to the curve 

𝑥 = 2𝑎 cos 𝜃 − 𝑎 cos 2𝜃  ,    𝑦 = 2𝑎 sin 𝜃 − 𝑎 sin 2𝜃     𝑎𝑡   𝜃 =
𝜋

2
 . 

For the curve  
𝑦 (𝑎 + 𝑥 ) = 𝑥 (𝑎 − 𝑥 ) 

show that origin is a node and that the nodal tangents bisect the angles made by the axes.  Also, 
trace this curve. 
 

4. Find the radius of curvature at the origin for  
2𝑥 + 3𝑦 + 4𝑥 𝑦 + 𝑥𝑦 − 𝑦 + 2𝑥 = 0  . 

Trace the curve 𝑦 = 𝑥 − (𝑥 + 1) .  Also find the asymptotes of the following curve 



(𝑥 − 𝑦 ) − 4𝑥 + 𝑥 = 0 . 
 

5. Show that there is no real number 𝑝 for which the equation 𝑥 − 3𝑥 + 𝑝 = 0 has two distinct roots 
in [0,1].  

Show that 𝑒  lies between 1 − 𝑥 and 1 − 𝑥 +  for all ∈ ℝ . 

In the Cauchy’s Mean Value Theorem on [𝑎, 𝑏](0 < 𝑎 < 𝑏) 
(i) If 𝑓(𝑥) = √𝑥   and  𝑔(𝑥) = 1 √𝑥⁄ , then 𝑐 is the geometric mean between 𝑎 and 𝑏. 
(ii) If 𝑓(𝑥) = 1 𝑥   ⁄ and  𝑔(𝑥) = 1 𝑥⁄ , then 𝑐 is the harmonic mean between 𝑎 and 𝑏. 
 

6. Find maxima and minima of the function 

𝑓(𝑥) = sin 𝑥 +
sin 2𝑥

2
+

sin 3𝑥

3
     𝑜𝑛   [0, 𝜋] . 

Show that the maximum value of  

𝑔(𝑥) =
1

𝑥
     𝑖𝑠     𝑒 ⁄   . 

Evaluate the function ℎ for maximum and minimum values and separate the intervals of increasing 
and decreasing, where ℎ is given by 

ℎ(𝑥) = 2𝑥 − 10𝑥 + 10𝑥 − 15,       𝑥 ∈ ℝ  
 


