
 

            MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics 1 

 

 

Topics : Continuity & Differentiability                         Max. Marks : 50 
---------------------------------------------------------------------------------------------------------------------------- 
 Select the correct option in the followings. Each question carries 1 mark. 

Q01. The value of 1d
sin (cos x)

dx
    is 

 (a) x
2


   (b) 1    (c) 1   (d) 0  

Q02. The value of  10

d
log x

dx
 is 

 (a) 
1

x
   (b) elog 10

x
  (c) 10log e

x
  (d) 

e

x

log 10
 

Q03. Let f (x) x . Then Lf (0)    

 (a) Not defined  (b) 0    (c) 1   (d) 1  

Q04. Let f (x) [x] , where [  ] is a greatest integer function. Then Rf (1)    

 (a) 0    (b) 1   (c) 1    (d) Not defined  

Q05. If 
e

2cos x, x 0
f (x)

log k, x 0


 


 is continuous at x 0 , then value of k is 

 (a) 2    (b) 2e    (c) e2    (d) 
1

2
 

Q06. If 

sin x x cos x
, x 0

f (x) cos x

, x 0




 
 

 is continuous at x 0 , then value of   is 

 (a) 0    (b) 1    (c) 1   (d) 2  

Q07. Let y sin t , x t . Then 
dy

dx
 is given by 

 (a) sin t   (b) sec t   (c) cos t   (d) cos t  

Q08. For xf (x) x , f (1)   

 (a) 1    (b) 2    (c) 0    (d) 1 

Q09. If 1

2

2x
f (x) sin , 1 x 1

1 x
   


, then f (x)   

 (a) 
2

1

1 x
  (b) 

2

1

2(1 x )
  (c) 

2

2

1 x
  (d) 

2

2

1 x



 

Q10. Total number of points at which the function xf (x) e log x  is discontinuous, is 
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 (a) 0    (b) 1   (c) 2    (d) R {0}  

Q11. Value of the constant ‘k’ so that the function 

k x
, if x 0

f (x) x

3, if x 0




 
 

 is continuous at x 0 , is 

 (a) 3    (b) 3    (c) 
1

2
   (d) 

4


  

Q12. Let 

log (1 2x) log (1 3x)
, if x 0

f (x) x

k, if x 0

  


 
 

 be continuous at x 0 . Then k   

 (a) 1   (b) 5    (c) 0    (d) 5  

Q13. If x R ( 1, 1)   , then 1d
(cosec x)

dx
    

 (a) 
2

1

x 1 x



 (b) 

2

1

x x 1
  (c) 

2

1

x x 1



 (d) 

2

1

x 1 x
 

Q14. If x 2    , then 1d 1 cos x
tan

dx 1 cos x


 
   

 

 (a) 
1

2
   (b) 1    (c) 

1

2
   (d) 1 

Q15. The function 

1
2x 1, x

2f (x)
1

3 6x, x
2


 

 
  


 is  

 (a) differentiable at 
1

x
2

  as, 
1 1

Lf 2 Rf
2 2

        
   

 

 (b) not differentiable at 
1

x
2

  as, 
1 1

Lf 2 Rf 2
2 2

          
   

   

 (c) not differentiable at 
1

x
2

  as, 
1 1

Lf 2 Rf 6
2 2

          
   

   

 (d) discontinuous at 
1

x
2

  as, 
1

x
2

1
f lim f (x)

2 

 
 

 
 

Q16. If the function given by 
2x 3x a, if x 1

f (x)
bx 2, if x 1

   
 

 
 is differentiable at x 1 , then 

 (a) a b 2 0    (b) a b 2 0    (c) a b 2 0    (d) a 2b 0   

Q17. Let 
sin x

x sin x
, if x 0

sin (k 1)x

f (x) 2, if x 0

e 1
2 , if x 0

x




    


 
  
 

 be a continuous function at x 0 . Then k   
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 (a) 0    (b) {0}   (c)     (d) 1 

Q18. If 

2

2 2cos 2x
; x 0

x

f (x) k; x 0

x
; x 0

4 x 2


 




 

 
  

 is continuous function at x 0 , then k   

 (a) 16    (b) 4    (c) 4    (d) 1 

Q19. If 
2xey x



 , then 
at x 1

dy

dx 

 
 
 

 is 

 (a) e    (b) e    (c) 0    (d) 1e  

Q20. If y logx logx logx ... to     , then 
dy

(2y 1)
dx

   

 (a) x    (b) 
x

2
   (c) 

x

2
   (d) 

1

x
 

Q21. If x a sec , y b tan    , and 
2 4

2 2 3

d y b
k

dx a y

 
  

 
, then k must be 

 (a) 1   (b) 1    (c) 0    (d) 2  

Q22. If 
3

1

2

3x x
y tan

1 3x
 




, then 
dy

dx
  

 (a) 
2

3

1 x



  (b) 

2

3

1 x
  (c) 

2

1

1 x
  (d) 

2

1

1 x



 

Q23. If y sin t , then 
2

2

d y

dt
 at t

4


  is 

 (a) 
1

2
   (b) 

1

2
  (c) 1    (d) 1 

Q24. For 
2 2

2t 2t
tan y , sin x

1 t 1 t
 

 
, 

dy

dx
  

 (a) 2    (b) 0    (c) 1   (d) 1  

Q25. If x cos t  and y log t  then, 
22

2

d y dy

dx dx

 
  
 

 at t
2


  will be 

 (a) 2    (b) 0    (c) 1   (d) 1  

Q26. If 1y cot x , then 

 (a) 
2

dy 1

dx 1 x



 (b) 

2

2 2 2

d y 2x

dx (1 x )
 


 (c) 

2

2 2 2

d y 2x

dx (1 x )



 (d) 

2

dy 1

dx 1 x
 


 

Q27. The derivative of 
2

1 1 x
tan

x

 
 
 
 

 with respect to 1 2cos [2x 1 x ]  , 
1

0 x
2

   is 
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 (a) 
1

2
   (b) 1   (c) 0    (d) 

1

2
  

Q28. If 2 2 4 4 2
2

1 1
x y t , x y t

t t
       and 

dy 1

dx x y
 , then    

 (a) 1   (b) 2    (c) 3    (d) 4  

Q29. If 
1 1sin t cos tx a , y a
 

  , then 
dy

dx
  

 (a) 
y

x
   (b) 

y

x
   (c) 

x

y
   (d) 

x

y
  

Q30. If x 2cosθ cos 2θ and y 2sin θ sin 2θ    , then 
dy

dx
  

 (a) 
θ

tan
2

  (b) 
3θ

tan
2

  (c) tan 3θ   (d) 
3θ

cot
2

 

Q31. If x a sin pt and, y b cos pt  . Then 
2

2

d y
at t 0

dx
  is 

 (a) 
2

b

a
   (b) 

2

b

a
   (c) 

2a

b
   (d) 

2a

b
  

Q32. If ye (x 1) 1   and 
k2

2

d y dy

dx dx

 
  
 

 then k   

 (a) 0    (b) 1   (c) 2    (d) 3  

Q33. If 1y sin x , then 
2

2

2

d y dy
(1 x ) x

dx dx
    

 (a) 0    (b) 1   (c) 2    (d) 3  

Q34. 1 1d x 1 x 1
tan tan

dx x 1 x 1
       

          
 

 (a) 1    (b) 1   (c) 2    (d) 0  

Q35. If sin xy log sin x , then 
dy

dx
  

 (a) 0    (b) 1   (c) 2    (d) 1  

Q36. The derivative of f (x) x 5   at x 2   

 (a) is 0   (b) is 1   (c) is 1   (d) does not exist 

Q37. The derivative of 2 2sin (x )  w.r.t. 2x  is 

 (a) 2sin (2x )   (b) 22sin (x )   (c) 2sin (2x )   (d) 22sin (x )  

Q38. If f (x) x 1  , then  
d

(fof )(x)
dx

  

 (a) 0    (b) 1   (c) 2    (d) 1  

Q39. The differential coefficient of f ( x)ln  where f (x) x ln  is 

 (a) 1(x x)ln   (b) x xln   (c) 1( x)ln   (d) 1x xln  

Q40. Given that ef (x) x log x , then the value of f (e)  is 
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 (a) e    (b) 
1

e
   (c) e    (d) 

1

e
 

Q41. If ye (x 1) 1  , then 
dy

dx
  

 (a) ye     (b) ye   (c) ye    (d) ye  

Q42. The function f (x) [x], where [x]  is the greatest integer function that is less than or equal to x,  

 is continuous at 

 (a) 4    (b) 2    (c) 1.5    (d) 1 

Q43. If 2 3

(1, 1)

dy
y (2 x) x , then

dx

 
   

 
 is equal to 

 (a) 2    (b) 2    (c) 3    (d) 
3

2
  

Q44. If 
2

x

2

d y
y e , then

dx
  is equal to 

 (a) y    (b) y    (c) x    (d) x  

Q45. If 
2

2

2

d y
x t 1, y 2at , then at t a is

dx
     

 (a) 
1

a
   (b) 

2

1

2a
   (c) 

2

1

2a
  (d) 0  

Q46. The function 
2x for x 1

f (x)
2 x for x 1

 
 

 
 is  

 (a) not differentiable at x 1  

 (b) differentiable at x 1  

 (c) not continuous at x 1  

(d) neither continuous nor differentiable at x 1  

Question numbers 47 to 50 are Assertion and Reason based questions. Two statements are given, 
one labelled Assertion (A) and the other labelled Reason (R). Select the correct answer from the 
codes (a), (b), (c) and (d) as given below. 
 (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A). 
 (b) Both Assertion (A) and Reason (R) are true and Reason (R) is not the correct explanation of Assertion (A). 
 (c) Assertion (A) is true but Reason (R) is false. 
 (d) Assertion (A) is false but Reason (R) is true. 

Q47. Assertion (A) : If 1y sin (2sin x) , then 2
2 1(1 x )y xy 4y   . 

 Reason (R) : 
2

d 1 x 2
log

dx 1 x 1 x

   
     

. 

Q48. Assertion (A) : The function f :     given by f (x) x 1    is continuous but not 

differentiable at x 1 . 

 Reason (R) : If a function f (x)  is discontinuous at x c , then it may or may not be 

differentiable at this point x c . 

Q49. Assertion (A) : If 1 1 x
sec a

1– y
  

 
 

, then 
dy y 1

dx x 1





. 
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 Reason (R) : 1

2

d 1
sec x

dx x x 1

   


, where x R [ 1, 1]   . 

Q50. Assertion (A) : If t tx e sin t, y e cos t  , then the value of 
dy

dx
 at t

4


  is 0. 

 Reason (R) : Second order derivative of a function y w.r.t. x can be denoted as 
2

2

d y d dy

dx dx dx

 
  

 
. 
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