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INDIAN SCHOOL AL WADI AL KABIR  
Class XII, Mathematics Worksheet 2- Continuity and Differentiability 

28-06-20 

Short answer type (2 marks) 

Q.1. 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑒  𝑠𝑖𝑛2𝑥 𝑤𝑖𝑡ℎ 𝑟𝑒𝑠𝑝𝑒𝑐𝑡 𝑡𝑜 𝑒𝑐𝑜𝑠𝑥 . 

Q.2 Find the value of k so that the function is continuous at the given value: 

𝑓(𝑥) =  {
𝑘𝑥 + 1, 𝑥 ≤ 𝜋
𝑐𝑜𝑠𝑥 , 𝑥 >  𝜋

 

Q.3 
𝐹𝑖𝑛𝑑 

𝑑𝑦

𝑑𝑥
, 𝑖𝑓 𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠𝑥𝑦 = 𝜋 

Q.4 
𝐹𝑖𝑛𝑑 

𝑑𝑦

𝑑𝑥
, 𝑖𝑓 𝑦 = 𝑠𝑖𝑛−1𝑥 + 𝑠𝑖𝑛−1√1 − 𝑥2 

Q.5 
𝐹𝑖𝑛𝑑 

𝑑𝑦

𝑑𝑥
, 𝑖𝑓 𝑦 = 𝑡𝑎𝑛−1 (

3𝑥 − 𝑥3

1 − 3𝑥2
) 

Q.6 
𝐹𝑖𝑛𝑑 

𝑑𝑦

𝑑𝑥
, 𝑖𝑓 𝑥3 + 𝑦3 + 𝑥𝑦 = 10 

Q.7 Find the values of a and b if the function f defined by  

𝑓(𝑥) =  {
𝑥3 + 3𝑥 + 𝑎, 𝑥 ≤ 1
𝑏𝑥 + 2 , 𝑥 > 1

 𝑖𝑠 𝑑𝑖𝑓𝑓𝑒𝑟e𝑛𝑡𝑖𝑎𝑏𝑙𝑒 𝑎𝑡 𝑥 = 1 

Q.8 Verify Rolle’s theorem for the function 𝑓(𝑥) =  𝑥2 + 2𝑥 + 8, 𝑥 ∈ [−4, 2] 

Q.9 Verify mean value theorem for the function 𝑓(𝑥) =  2𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛2𝑥, 𝑥 ∈ [0, 𝜋] 

Q.10 
𝐼𝑓 𝑥 =  𝑒𝑐𝑜𝑠2𝑡  𝑎𝑛𝑑 𝑦 = 𝑒𝑠𝑖𝑛2𝑡 , 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 

𝑑𝑦

𝑑𝑥
=  −

𝑦𝑙𝑜𝑔𝑥

𝑥𝑙𝑜𝑔𝑦
 

 Long answer type (4 Marks) 

Q.11 

𝐼𝑓 𝑓(𝑥) =  

{
 
 

 
 
sin(𝑎 + 1)𝑥 + 2𝑠𝑖𝑛𝑥

𝑥
, 𝑥 < 0

2,     𝑥 = 0

√1 + 𝑏𝑥 − 1

𝑥
, 𝑥 > 0

𝑖𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑎𝑡 𝑥 = 0, 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝑎 𝑎𝑛𝑑 𝑏. 

  



2 | P a g e 3  
 

 

Q.12 
𝐼𝑓 𝑥 √1 + 𝑦 + 𝑦 √1 + 𝑥 = 0, 𝑡ℎ𝑒𝑛 𝑝𝑟𝑜𝑣𝑒: 

𝑑𝑦

𝑑𝑥
= −

1

(1 + 𝑥)2
 

Q.13 
𝐼𝑓 𝑥 = 𝑎 (𝑐𝑜𝑠𝜃 + 𝑙𝑜𝑔 𝑡𝑎𝑛

𝜃

2
) , 𝑦 = 𝑎 𝑠𝑖𝑛𝜃, 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 

𝑑𝑦

𝑑𝑥
 

Q.14 
𝐼𝑓 𝑥𝑝𝑦𝑞 = (𝑥 + 𝑦)𝑝+𝑞 , 𝑡ℎ𝑒𝑛 𝑝𝑟𝑜𝑣𝑒: 

𝑑𝑦

𝑑𝑥
=
𝑦

𝑥
 𝑎𝑛𝑑 

𝑑2𝑦

𝑑𝑥2
= 0 

Q.15 

𝐼𝑓 𝑓(𝑥) =  √
𝑠𝑒𝑐𝑥 − 1

𝑠𝑒𝑐𝑥 + 1
 , 𝑓𝑖𝑛𝑑 𝑓′(

𝜋

2
) 

Q.16 
𝐼𝑓 𝑥 = 𝑎 𝑠𝑖𝑛𝑝𝑡, 𝑦 = 𝑏 𝑐𝑜𝑠𝑝𝑡, 𝑡ℎ𝑒𝑛 𝑝𝑟𝑜𝑣𝑒  (𝑎2 − 𝑥2) 𝑦

𝑑2𝑦

𝑑𝑥2
+ 𝑏2  = 0 

Q.17 
𝐼𝑓 𝑦 = 𝑥3(𝑐𝑜𝑠𝑥)𝑥 + 𝑠𝑖𝑛−1√𝑥, 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 

𝑑𝑦

𝑑𝑥
. 

Q.18 
𝐼𝑓 𝑥 cos(𝑎 + 𝑦) = 𝑐𝑜𝑠𝑦, 𝑡ℎ𝑒𝑛 𝑝𝑟𝑜𝑣𝑒: 

𝑑𝑦

𝑑𝑥
=
𝑐𝑜𝑠2(𝑎 + 𝑦)

𝑠𝑖𝑛𝑎
 𝑎𝑛𝑑 𝑠𝑖𝑛𝑎.

𝑑2𝑦

𝑑𝑥2
+ 𝑠𝑖𝑛2(𝑎 + 𝑦)

𝑑𝑦

𝑑𝑥
= 0 

Q.19 
𝐼𝑓 𝑦 =  

𝑥

2
√𝑎2 − 𝑥2 +

𝑎2

2
𝑠𝑖𝑛−1

𝑥

𝑎
, 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 

𝑑𝑦

𝑑𝑥
 

Q.20 
𝐼𝑓 𝑦 = (𝑡𝑎𝑛−1𝑥)2 𝑡ℎ𝑒𝑛 𝑝𝑟𝑜𝑣𝑒: (1 + 𝑥2)2

𝑑2𝑦

𝑑𝑥2
− 𝑥

𝑑𝑦

𝑑𝑥
= 2 

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

A
n

sw
er

s 

1 −2𝑐𝑜𝑠𝑥. 𝑒−𝑐𝑜𝑠𝑥  2 −
2

𝜋
 3. 

𝑠𝑖𝑛2𝑥 − 𝑦𝑠𝑖𝑛𝑥𝑦

𝑥𝑠𝑖𝑛𝑥𝑦
 4 0 

5 
3

1 + 𝑥2
 6 −

(3𝑥2 + 𝑦)

(3𝑦2 + 𝑥)
 7 𝑎 = 4, 𝑏 = 6 8 −1 ∈ (−4, 2) 

9 
𝜋

3
∈ (0, 𝜋) 11 𝑎 = −1, 𝑏 = 4 13 𝑡𝑎𝑛𝜃 15 1 

17 𝑥2(𝑐𝑜𝑠𝑥)𝑥[3 − 𝑥2𝑡𝑎𝑛𝑥 + 𝑥𝑙𝑜𝑔𝑐𝑜𝑠𝑥] +
1

2√𝑥 − 𝑥2
 19 √𝑎2 = 𝑥2 

 

  

 

 

 

  


