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INTERNATIONAL INDIAN SCHOOL BURAIDAH 

Worksheet for the Academic Year 2026-27 

CLASS: 12             SUBJECT: MATHEMATICS           DATE: 26/O5/26 

LESSON: CONTINUITY AND DIFFERENTIABILITY 

  

LEVEL – 1 

1). If 𝑓(𝑥) = 𝑥 tan−1(𝑥), 𝑡ℎ𝑒𝑛 𝑓′ (1)𝑖𝑠 
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2) The value of a for which the function ,  f(x) =   5x – 4  , 0 < 𝑥 ≤ 1 

                                                                                  4x2 + 3ax  , 1<x<2 

Is continuous at every point of its domain. Find the value of  a . 

3) Is the function f(x) =  𝑥  ;   𝑥 ≥ 1 

                                               5   ;   𝑥 < 1           , continuous at x = 0, 1, 2 ?. 

4) Find the value of k , if f(x) =  2𝑥2 + 𝑘   ; 𝑥 ≥ 0 

                                                       −2𝑥2   ; 𝑥 < 0           , is continuous at x = 0 . 

5) Differentiate w. r. to x 

i) tan(𝑥10)            𝑖𝑖) log(7𝑥 + 10)           𝑖𝑖𝑖) 𝑒cos 𝑥           𝑖𝑣) 7𝑥5
          𝑣) sin (𝑙𝑜𝑔𝑥)  

6) Differentiate:  𝑒−𝑥2
log(𝑐𝑜𝑠𝑥)  𝑤. 𝑟. 𝑡𝑜 𝑥 

7)  If y = log (√𝑥 + 
1

√𝑥
), 𝑓𝑖𝑛𝑑 

𝑑𝑦

𝑑𝑥
.  

8) Find the second order derivative of 𝑙𝑜𝑔𝑒𝑠𝑖𝑛𝑥
 

LEVEL – 2 

1) Find whether f(x) = 
2𝑥2−3𝑥−2

𝑥−2
  , 𝑥 ≠ 2 

                                      5                , x=2   , is continuous or discontinuous at x=2.  

2) Show that the function f(x) =   𝑥3 + 3  ;   𝑥 ≠ 0 

                                                              3 − 7𝑥   ;   𝑥 = 0           , is continuous at x = 0  

3) Find the value of a , if f(x) =  
𝑠𝑖𝑛2𝑎𝑥

2𝑥2       ; x ≠ 0 

                                                         1             ; x  = 0,                   is continuous at x = 0 . 

4) Differentiate w. r. to 𝑥  
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i)  √
1−𝑥

1+𝑥
            ii) 𝑠𝑖𝑛3(𝑐𝑜𝑠𝑥7)         iii)  log tan(

𝜋

4
+

𝑥

2
)          iv) 𝑐𝑜𝑡25(𝑒3𝑥)          v)  

2𝑥

𝑥−log 𝑥
  

5) If y = 𝑐𝑜𝑠𝑥𝑠𝑒𝑐𝑥 + 𝑥𝑙𝑜𝑔𝑥  , 𝑓𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
.  

6) If 𝑥 = 𝑏2𝑠𝑖𝑛2𝜃 , 𝑦 =  𝑎3𝑐𝑜𝑠2𝜃, 𝑓𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
 . 

7) Differentiate  tan−1 √1+𝑥2

𝑥
 𝑤. 𝑟. 𝑡𝑜 𝑥 

8) Differentiate 𝑒𝑡𝑎𝑛𝑥 𝑤. 𝑟. 𝑡𝑜 . 𝑐𝑜𝑠𝑥 

 9) Find the second order derivative of 𝑒8𝑥cos(4x) 

10) If y = log tan(
𝜋

4
+

𝑥

2
), then prove that  

𝑑𝑦

𝑑𝑥
− 𝑠𝑒𝑐𝑥 = 0 

LEVEL -3 

1) Discuss the continuity of the function   f(x)  =   
1−𝑥𝑚

1−𝑥
  ;   𝑥 ≠ 1 

                                                                                              𝑚 − 1  ;   𝑥 = 1           ,  at  x =  1 

2) Show that the function 𝑓(𝑥) = 𝐼𝑥 − 2𝐼 + 𝐼𝑥 − 3 𝐼 is continuous but not differentiable at x = 2  

 and x = 3 

3) If x = a(𝜃 −  sin 𝜃) 𝑎𝑛𝑑 𝑦 = 𝑎(1 + cos 𝜃) , find  
𝑑2𝑦

𝑑𝑥2.  

4) If  y = (cot−1 𝑥 )2 ,then show that  (x2+1)2  
 𝑑2𝑦

𝑑𝑥2 +  2𝑥(𝑥2 +  1)
𝑑𝑦

𝑑𝑥
= 2 

5) If  log (
𝑥2−𝑦2

𝑥2+𝑦2)  = a, find 
𝑑𝑦

𝑑𝑥
 

6) If 𝑒𝑦 = 𝑒𝑥−𝑦, 𝑡ℎ𝑒𝑛 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 
𝑑𝑦

𝑑𝑥
=

𝑙𝑜𝑔𝑥

(𝑙𝑜𝑔𝑥𝑒)2 , 𝑎𝑛𝑑 ℎ𝑒𝑛𝑐𝑒 𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑎𝑡 𝑥 = 𝑒. 

LEVEL – 4 

1) Show that the function   f(x)  =   
1−𝑐𝑜𝑠2𝑥

2𝑥2   ;   𝑥 ≠ 0 

                                                                   1 + 3𝑥  ;    𝑥 = 0           , is continuous at x = 0  

2) Find the value of a and b  , if f(x) =  3𝑎𝑥 + 𝑏 ;     𝑥 > 1                                                          

                                                                        11               x = 1 

                                                                     5ax – 2b        x < 1  ,   is continuous at x = 1  

3) Differentiate tan−1(
√1−𝑥2

𝑥
) 𝑤. 𝑟. 𝑡𝑜 cos−1(2𝑥√1 − 𝑥2)  

4) If 𝑒𝑥 + 𝑒𝑦 = 𝑒𝑥+𝑦: prove that 
𝑑𝑦

𝑑𝑥
+ 𝑒𝑦−𝑥 = 0 

5) If 𝑥𝑚𝑦𝑛 = (𝑥 + 𝑦)𝑚+𝑛  : prove that 
𝑑𝑦

𝑑𝑥
=

𝑦

𝑥
 . 

6) If 𝑦 = 𝑥3 log (
1

𝑥
) , then show that  x 

 𝑑2𝑦

𝑑𝑥2 −  2
𝑑𝑦

𝑑𝑥
+ 3𝑥2 = 0 
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