






















UNIT-1 
DIFFERENTIAL CALCULUS



SYLLABUS

 REPRESENTATION OF FUNCTIONS

 LIMIT OF  A FUNCTION

 CONTINUITY OF A FUNCTION

 DERIVATIVES OF A FUNCTION

MAXIMA AND MINIMA OF A FUNCTION OF SINGLE VARIABLE.



Objective: To provide the basic tools of calculus mainly for the purpose of modelling

the engineering problems mathematically and obtaining solutions. Single variable and

multivariable calculus plays an important role in the understanding of science,

engineering, economics and computer science, among other disciplines.

Outcomes: Able to use both the limit definition and rules of differentiation to

differentiate functions and apply differentiation to solve maxima and minima

problems.



DIFFERENTIAL CALCULUS

Definition



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS

1.



Definition



EXAMPLE



EXAMPLE



EXAMPLE



EXAMPLE

x 0 x 0 x 1 x 1
lim g(x), lim g(x), lim g(x), lim g(x).

2.



PROBLEM



EXAMPLE

x 1 x 2
limf (x), lim f (x).



PROBLEM

Left hand limit ≠ Right hand limit

3.



PROBLEM

4.



PROBLEM

5.



PROBLEM

6.



PROBLEM

7.



PROBLEM

x -1 -0.5 -0.2 -0.1 -0.05 -0.01 -0.001 0 1 0.5 0.2 0.1 0.05 0.01 0.001

f(x) 1 4 25 100 400 10,000 1,000,000 - 1 4` 25 100 400 10,000 1,000,000

f(x)

8.



PROPERTIES



PROBLEMS

9.



PROBLEMS

10.



EXCERCISES

11.

12.

13.

14.

15.

16.



SANDWICH THEOREM



CONTINUITY OF A FUNCTION

lim ( ) ( ).
x a

f x f a




A function f is said to be continuous in an interval [a,b] if it is continuous at each

and every point of the interval.

A function f (x) is said to be discontinuous at a if it is not continuous at a.

Function f has a discontinuity at a if any one of the following occurs.

.(ii) lim ( )does not exist or lim ( ) lim ( )
   


x a x a x a

f x f x f x

(iii) lim ( ) ( )



x a

f x f a

.lim ( ) ( )



x a

f x f a

Note: If f is defined only on one side of end point of the interval [a,b] then

continuous at the end point mean f is continuous from the right or continuous from

the left.

A function f is continuous from the right at a number a if   .lim ( ) ( )



x a

f x f a

A function f is continuous from the left at a number a if

i.e. lim ( ) ( ) and lim ( ) ( ).
x a x b

f x f a f x f b
  

 

A function f (x) is continuous at a number a if 

(i) f (a) is not defined in the domain of f .



Examples of continuous function 
The following functions are continuous at every point in their domains:

 constant functions   

 polynomials

 rational functions

 root functions

 trigonometric functions

 inverse trigonometric functions

 exponential functions

 logarithmic functions



Results of continuous function 
If f (x) and g (x) are two continuous functions at a and if c is any constant then the 

following functions are also continuous at a .  

(i) ( ) ( )f x g x

(ii) ( ) ( )f x g x

(iii) ( )c f x

(iv) ( ) ( )f x g x

( )
(v) , ( ) 0.

( )

f x
g x

g x


(vi)

In other words,

(vii)



Graphical representation of 
continuous function

The graph of continuous function can be drawn without removing your pen from the

paper.



Graphical representation of 
discontinuous function

The graph of discontinuous function can’t be drawn without lifting the pen from the

paper because a hole or break or jump occurs in the graph.



Examples for
continuous function



Examples for
continuous function



Examples for
continuous function



Examples for
continuous function



Examples for continuous function

Solution:



1)



Examples for continuous function

Solution:

Show that the function                            is continuous in  (-,3]( ) 2 3g x x 2)



Examples for continuous function

Solution:

Show that the function                           is continuous in  (2,)
2 3

( )
2

x
f x

x





3)



Examples for continuous function

Solution:

Show that the function                                                       is continuous in  (-,)

We know that trigonometric functions are continuous. 

Therefore sin x is continuous in (-, /4) and cos x is continuous in (/4, ).

Thus f (x) is continuous  in (-, /4)  (/4, ).

Also, f (/4) = 

4)



Examples for continuous function

Solution:

apply result (vi)

1 1
Take ( ) arcsin and ( ) ( ( )) arcsin .

1 1

x x
f x x g x f g x

x x

  
        

Use continuity to evaluate 

Practice problems:

Use continuity to evaluate  (i)                                         (ii) 

5)



Examples for continuous function

Solution:

2 2( )Take ( ) sin and ( ) ( ( )) sin( ) ( ).a f x x g x x f g x x h x    

Since f(x) is trigonometric function then it is continuous everywhere.

Since g(x) is polynomial then it is also continuous on R.

Thus by result (vii) h(x) = f (g(x)) is also continuous on R.

( )Take ( ) In and ( ) 1 cos ( ( )) In (1 cos ) ( ).b f x x g x x f g x x F x      

Since f(x) is logarithmic function then it is continuous for x > 0.

Since g(x) is the sum of  constant and trigonometric functions then it is also continuous.

Thus by result (vii) F(x) = f (g(x)) is also continuous when (1+cosx) > 0.

i.e. F(x) is not defined when 1+cos x = 0 and this happens when x =   , =  3, ….

Thus F(x) has discontinuities when x is an odd multiples of  and it is continuous on the

intervals between these values.

6)



Examples for continuous function

Solution:

Since logarithmic functions and inverse trigonometric functions are continuous in their domain then

the function In x is continuous for x > 0 and tan-1 x is continuous on (-, )

Thus, by result (i) In x + tan-1 x  is continuous on (0,).

f is continuous at all positive numbers x except x = 1.

Continuous function

Results on cont. funs.

The denominator x2-1 is a polynomial, so it is continuous everywhere. Therefore, by result (v)

Practice problem:

Show that 

7)



Examples for
discontinuous function

Solution:

The above graph has a hole (break) at x = 1 and f (1) is not defined. So f is

discontinuous at 1.

But

8)



Examples for
discontinuous function

Solution:

Solution:



Note:

The kind of discontinuity discussed in (b) is called infinite discontinuity because it

takes the limit value as infinity.

9)



Examples for
discontinuous function

Solution:

Note:

The kind of discontinuity discussed in (c) is called removable discontinuity because 

it could be removed by redefining f (x) = 3 at x =2.



Examples for discontinuous function

Solution:



Note:

The kind of discontinuity discussed in (d) is called jump discontinuity because the

function “jumps” from one value to another.

Definition: The absolute difference between the right hand limit and the left hand limit at a 

finite discontinuous point is called jump of the function at the discontinuous point.



Examples for
discontinuous function

Solution:

(e)

Given f (0) = 0.

0 0
lim ( ) lim cos cos0 1.
x x

f x x
  

  

2

0 0
lim ( ) lim (1 ) 1 0 1.
x x

f x x
  

    

00 0
lim ( ) lim ( ) lim ( ) exist which is =1.

xx x
f x f x f x

   
  

0
But lim ( ) (0).

x
f x f




is discontinuousat 0.f x 



Examples for
discontinuous function

Practice problems: Discuss the discontinuity of the following functions 

1
( ) ( ) (Hint: proceed as problem(a))

2
i f x

x




1
, 2

( ) ( ) (Hint: proceed as problem(b))2

1, 2

x
ii f x x

x


 

 
  

Solution:

Solution:

10)



Examples for
discontinuous function

2

2
, 1

( ) ( ) (Hint: proceed as problem(c))1

1, 1

x x
x

iii f x x

x

 


 
 

Solution:



Examples for
discontinuous function

00 0

Here, (0) 1 is defined at 0.

lim ( ) 1 and lim ( ) 1 lim ( )does not exist.

( ) is discontinuousat 0.

xx x

f f x

f x f x f x

f x x

   

   

   

 

11)



Examples for discontinuous function

12)



Examples for discontinuous function

Solution:

Find the domain of where the following function f is continuous. Also find the numbers at which the function f is 

discontinuous.  

 The domain of continuity is (-,0) (0,).

13)



Examples for discontinuous function

Practice problems:

Solution:

14)



Examples for discontinuous function

Solution:

15)



Examples for discontinuous function

Solution:

is continuous.

16)



Examples for discontinuous function

The above problem may also be asked in the following manner

Note:



Derivative of a function



Derivative of a function

using definition of the derivative.17)



Derivative of a function

using the first principle of derivative.18)



Derivative of a function

Solution:

Theorem: If f is differentiable at a, then f  is continuous at a.

Note: The converse of the above theorem is not true.

19)



Derivative of a function

If  x > 0 then and .  x h x h





Solution: We know that,

Since x and –x are polynomial then  x is continuous in the interval (-,0) and (0,).

Now check the continuity at x = 0.

 at

To check the differentiability

20)





Derivative of a function

If  x < 0 then and ( ).   x h x h





If  x = 0 then 0x





DIFFERENTIATION FORMULA



DIFFERENTIAL CALCULUS

1.



DIFFERENTIAL CALCULUS

Solution:

2.

4.

3.



DIFFERENTIAL CALCULUS

a. b.

5.



DIFFERENTIAL CALCULUS

6.



DIFFERENTIAL CALCULUS

7.



DIFFERENTIAL CALCULUS

8.



DIFFERENTIAL CALCULUS

9.



DIFFERENTIAL CALCULUS

10.



DIFFERENTIAL CALCULUS

11.

12.



DIFFERENTIAL CALCULUS

13.



DIFFERENTIAL CALCULUS

14.
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DIFFERENTIAL CALCULUS

15.



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS

16.



DIFFERENTIAL CALCULUS

17.



DIFFERENTIAL CALCULUS

18.



TANGENT LINE

19.
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1.



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS

2.



DIFFERENTIAL CALCULUS

3.



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS

4.



DIFFERENTIAL CALCULUS

5.



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS

6.



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS

7.



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS

8.



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS

9.



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS

10.



DIFFERENTIAL CALCULUS
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DIFFERENTIAL CALCULUS
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DIFFERENTIAL CALCULUS
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DIFFERENTIAL CALCULUS



DIFFERENTIAL CALCULUS
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DIFFERENTIAL CALCULUS
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PRIYADARSHINI ENGINEERING COLLEGE 
(Listed in 2(f) & 12(B) Sections of UGC, 

Approved by AICTE, New Delhi, and Affiliated to Anna University, Chennai) 

             MA8151-ENGINEERING MATHEMATICS-I 

UNIT-I  DIFFERENTIAL CALCULUS 

MULTIPLE CHOICE QUESTIONS 

1.The Domain of the function  f(x) = 3x  

A) (  , )   B) [  ,3 )   C) ),2[    D) ( 2,3 ) 

2. The Domain of the function  f(x) = xx  34  

    A) ]4,2[    B) ( 4,3 ]          C) )4,2[   D) [ ]4,3     

3.The Domain of the function  f(x) =
6

52
2

2





xx

x
 

A)  ( ),3()3,3()3,        B) ( ),2()2,3()3,   

C( ),2()2,         D) None of the above 

4.The function f(x) =
12 x

x
  is 

    A)Odd function      B)Even function 

    C) neither odd nor Even              D) Not define 

5. The function f(x) = xx   is 

    A)Odd function        B)Even function 

    C) neither odd nor Even                                        D) Not define 

6.The function f(x) =
1x

x
  is 

    A)Odd function      B)Even function 

    C) Neither odd nor Even      D) Not define 

 

 



7.Which of the following statement is true? 

A) A function f(x) is called increasing on an interval I if  f(x1) < f(x2)  whenever x1<x2 in I   

B) A function f(x) is called Decreasing on an interval I if  f(x1) < f(x2)  whenever x1<x2 in I 

C) A function f(x) is called increasing on an interval I if  f(x1) < f(x2)  whenever x1>x2 in I 

D) A function f(x) is called Decreasing on an interval I if  f(x1) < f(x2)  whenever x1>x2 in I 

8.The value of  )2(lim 2

2



xx

x
 

     A) 0   B) 6    C)     D) 4  

9.The value of  
1

1
lim

2

1 



 x

x

x
 

      A) 0   B) 6    C)     D) 2  

10.The value of  
2

2

0

39
lim

x

x

x




 

     A) 0           B) 
8

1

    
C) 

2

1

   
D) 

6

1

    
 

11.The value of  
x

xx

x

59
lim

0




 

    A) 
5

9
log

    
  B) 

9

5
log

   
C) 

2

1
log

  
D)   

12.The value of  
x

x

x 0
lim


 

    A) 0   B) 1    C) 
2

1
log

  
D) Does not exist    

13. The value of  
x

x

x sin

sin
lim

0
 

    A) 0     B) 1      C) 
2

1
log

  
D) Does not exist 

 

14. The value of  
3

lim
2





 x

xx

x
 



   A)-2   B) 6    C)     D) -     

15. The value of  
h

h

h

9)3(
lim

2

0




 

    A)-2   B) 6     C) 4   D) -  

16.Which of the following statement is true According to Sequeeze theorem? 

A) If  f(x) )(xg )(xh  when x is near a and Lxhxf
axax




)(lim)(lim  then Lxg
ax




)(lim
  
 

B) If  f(x) )(xh )(xg  when x is near a and Lxhxf
axax




)(lim)(lim  then Lxg
ax




)(lim  

C) If  g(x) )(xf )(xh  when x is near a and Lxhxf
axax




)(lim)(lim  then Lxg
ax




)(lim  

D) If  h(x) )(xf )(xg  when x is near a and Lxhxf
axax




)(lim)(lim  then Lxg
ax




)(lim  

17.Discuss the continuity of the function 

f(x) =















21

2
2

22

xif

xif
x

xx

 

A) The function f is continuious at x =2 

B) The function f is discontinuious at x =2     

C) The function f is continuious Everywhere. 

D) The function f is discontinuious Everywhere. 

18.The value of constant ‘c’ is the function continuous on( ),   

f(x)= 




2

22

3

2





xifcxx

xifxcx
 

     A) 
5

3

   
B) 

3

5

    
C) 

3

2

    
   D) 

3

4
 

 

19.The value of a and b that makes the function continuous everywhere 



f(x)=























32

323

2
2

4

2

2

xifbax

xifbxax

xif
x

x

 

         A) a =
2

3
,b=

2

1

      
B) a =

3

2
,b=

2

1
 

         C) a =
2

1
,b=

2

1

   
      D) a =

2

3
,b=

2

3
 

20.The value of constant ‘c’ is the function continuous on( ),   

f(x)= 




2

2
2

22








xifc

xif
x

xx

 

     A) 3      B) 4   C) 5    D) 6 

21.If f(x) = x , then the derivative of  f(x) is 

     A) x
2

1

    
B) 

x2

1

   
  C) 

x3

1

   
D) 

x

1
 

22. If f(x) = cotx, then the derivative of  f(x) is 

    A) cosec x2

   B) sec x2

  C)- cosec x2

       D) -sec x2  

23. If f(x) = x xe , then the derivative of  f(x) is 

     A) x xe + x     B) xe + x  C) x- xe + x   D) x- x xe  

24. If f(x) = (
2

2 1

x
x  )tanx ,  then the derivative of f(x) is 

       A)  (
2

2 1

x
x  )sec x2

     B) (
2

2 1

x
x  )sec x2 +tanx(2x-

2

2

x
)      

       C) (
2

2 1

x
x  )sec x2 +tanx(2x+

2

2

x
)   D) (

2

2 1

x
x  )sec x2 +tanx(2x-

2

2

x
) 

25. If f(x) = 
24

2

x

x


 ,  then the derivative of  f(x) is 



     A) 
)4(

26
2

2

x

x





  
B) 

)4(

28
2

2

x

x





   
C) 

22

2

)4(

26

x

x





   
D) 

22

2

)4(

28

x

x





   
 

26.If  y = 102 )1( x ,  then the derivative of  y  is 

      A)-10x 92 )1( x       B) -30x 92 )1( x   

      C)-40x 92 )1( x       D) -20x 92 )1( x    

27. If  y = tan(sinx),  then the derivative of  y  is 

         A)-cosx sec )(sin2 x      B) cosx sec )(sin2 x     

         C) sinx sec )(sin2 x      D) tanx  sec )(sin2 x  

28.The derivative of y = cosec 1 x   is 

     A) 
)1

1

2 xx   

B)  
)1

1

2 


xx    

 C) 
)1

1

2 xx   

D) 
)1

1

2 


xx
 

29. If f(x) = 
x

x

tan1

sec


 ,  then the derivative of f(x) is 

       A) 
2)tan1(

)1(tansec

x

xx





      
B)  

2)tan1(

)1(tansec

x

xx




 

        C) 
2)tan1(

)1(tansec

x

xx





   
      D) 

2)tan1(

)1(tansec

x

xx




 

30. The derivative of y = xx   is  

      A) 
xx (2+logx)       B) xx (1-logx) 

      C) xx (1+logx)        D) xx (2-logx) 

31.The derivative of y = sechx is 

       A) sechx tanhx                                                             B)cosechx tanhx 

        C) -sechx tanhx         D)- cosechx tanhx 

 

32.The equation of tangent at a given point (x1,y1)  is 

       A) (x-x1) = m (y-y1)     B) (y-y1)  = )(
1

1xx
m




 



       C) (y-y1)  = )(
1

1xx
m


     

D)(y-y1) = m (x-x1)   

33..The equation of normal at a given point (x1,y1)  is 

      A) (x-x1) = m (y-y1)     B) (y-y1)  = )(
1

1xx
m




   
 

      C) (y-y1)  = )(
1

1xx
m


     

D)(y-y1) = m (x-x1) 

34. The equation of tangent  line  to the curve 29 xy   at the point (2,1) is 

       A) 4x-y = 9   B) 4x+y = 9    C) 4x+y = 6  D)3x+2y = 6 

35.The equation of tangent  line  to the parabola curve 2xy  at the point (1,1) is 

         A) 2x-y = 1  B) 2x+y = -1  C) 2x-y = -1    D)2x+2y = 1 

36.The equation of tangent  line  to the curve 2cxy  at the point (a,b) is 

         A) 1
a

y

b

x

  
B) 1

b

y

a

x

   
C) 2

b

y

a

x

    
 D) 2

b

y

a

x
 

37.Which of the following statement is true? 

Let c be a point in a domain D of a function f .Then )(' cf  is the local maximum value if 

A) )()( xfcf   when x is near c   B) )()( xfcf   for all x in D 

C) )()( xfcf   when x is near c     D) )()( xfcf   for all x in D 

38. Which of the following statement is true? 

Let c be a point in a domain D of a function f .Then )(' cf  is the Absolute minimum value if 

     A) )()( xfcf   when x is near c    B) )()( xfcf   for all x in D    

      C) )()( xfcf   when x is near c    D) )()( xfcf   for all x in D 

 

39.The critical numbers of the function f(x) = xx 45 2   is 

       A) x  =  
5

4
    B) x  =  

5

2

   
C) x  =  

5

2


   
 D) x  = 

5

4
  

 



40. The critical point of the function f(x) = xxx 3632 23   is 

       A) x  =  3, 2    B) x  =  -3,2    C) x  =  3,-2     D) x  =  -3,-2   

41.Suppose 11f  is continuous near c 

i)If  )(' cf  = 0 and 11f  > 0, then f has a local maximum at c 

ii) If  )(' cf  = 0 and 11f  < 0, then f has a local minimum at c its According to 

A) Rolle’s theorem                                                       B) Concavity Test 

C) First derivative Test                                                D) Second  derivative Test   

42.In which interval the function f(x) = 51243 234  xxx  is increasing 

        A) x < -1                      B)  -1< x < 0 and  x > 2    

         C) 0 < x < 2         D) (  , ) 

43. The critical point of the function f(x) = x+2sinx,   20  x  

        A) x =
3

5
,

3

7

       
B) x =

3

2
,

3

4

   
 

         C) x =
2


,

2

3

       
D) x =

3


,

3

2
 

44.The Absolute minimum value of  the function f(x) = 13 23  xx  is 

        A)Minimum value f(4) = 17   B)Minimum value f(2) = 17 

        C)Minimum value f(2) = -3      D)Minimum value f(4) = -3 

45.If f(2) =10.where  )()( 2' xfxxf   for all x, then the value of )2(11f  is 

        A) 100   B) 175   C) 165   D) 200    

46.Afunction f is defined by f(x) =














12

11

11

2

xifx

xifx

xifx

 then the value of  f(-2) is 

     A) 0                         B) 3                             C) -1                                D) 4 

 



47. If a function f is continuous on the closed interval [a, b] and differentiable on the 

open interval (a, b) such that f(a) = f(b), then f′(c) = 0 for some c with a ≤ c ≤ b. it’s 

according to 

A)Langrange’s mean value theorem                                  B)sequeeze theorem 

C)First derivative Test                                                        D)Rolle’s theorem     

48.Find the constant ‘c’ if f(x) = 822  xx  on [-1,3] By using rolle’s theorem 

        A) -8                       B) 2             C) -1               D) 1    

49.If xy 1sinh    then 
dx

dy
 

   A) 
21

1

x    

             B)  
)1

1

2 


xx               

C) 
1

1

2 


x                

D) 
)1

1

2 


xx
 

50.If )(limthen  10
1

8)(
lim

11
xf

x

xf

xx 






     

     A) 8                         B) 11                            C) 16                                D) 10 

51.For the function f(x) = sin(x)/x2 How many points exist in the interval [0, 7π]       Such  

that f'(c) = 0. 

      A) 8                               B) 0                                C) 7                             D) 6     

52.For second degree polynomial it is seen that the roots are equal. Then what is the 

relation between the Rolles point c and the root x? 

A)c = x              B) c = x2                   C) They are independent                     D) c = sin(x) 

53.Rolle’s Theorem tells about the 

A) Existence of point c where derivative of a function becomes zero      

B) Existence of point c where derivative of a function is positive 

C) Existence of point c where derivative of a function is negative 

D) Existence of point c where derivative of a function is either positive or negative 

54. Rolle’s Theorem is a special case of 

A) Lebniz Theorem    B) Mean Value Theorem       

C) Taylor Series of a function   D) Leibnit’x Theorem 

 

 

https://www.britannica.com/science/continuity


55. Find the value of c(a point where slope of a tangent to curve is zero)  

 if f(x) = Sin(x) is continuous over interval [0,π] and differentiable over interval      (0, π) 

and c ∈(0,π) 

       A) π                        B) π⁄2                                    C) π⁄6                                           D) π⁄4 

56. f (x) = 3Sin(2x), is continuous over interval [0,π] and differentiable over interval 

(0,π) and c ∈(0,π) 

       A) π   B) π⁄2     C) π⁄4    D) π⁄8 

57. Evaluate   

A)-3/7                            B)0                            C)½                            D)Undefined 

58. Evaluate   

    A) e          B)1    C)0     D)Undefined 

59. A value of c for which the Mean value theorem holds for the function  

     f(x) = logex on the interval [1, 3] is 

  A) 2log3e      B) 12loge3   C) log3e     D) loge3 

60. The value of c in Mean value theorem for f(x) = x(x – 2), x ∈ [1, 2] is 

  A) 3/2                                B) 2/3                                 C) ½                           (D) 5/2 

61. The value of c in Rolle’s theorem for the function, f(x) = sin 2x in [0, π/2] is 

   A) π/2   B) π/4        C) π/3         D) π/6 

62. The value of c in Rolle’s Theorem for the function f(x) = ex sin x, x ∈ [0, π] is 

  A) π/6   B) π/4    C) π/2       D) 3π/4    

63. The value of c in Mean value theorem for the function f(x) = x(x – 2),  

      x ∈ [1, 2] is 

 A) 32       B) 23    C) 12        D) 52 

 

 



64. Find both the maximum and minimum values respectively of 

     3x4 – 8x3 + 12x2 – 48x + 1 on the interval [1, 4]. 

     A) -63, 257  B) 257, -40      C) 257, -63         D) 63, -257 

65.The equation of the normal to the curves y = sin x at (0, 0) is 

  A) x = 0   B) x + y = 0     C) y = 0  D) x – y = 0 

66.Find all the points of local maxima and local minima of the function  

      f(x) = (x – 1)3 (x + 1)2 

    A) 1, -1, -1/5        B) 1, -1  C) 1, -1/5  D) -1, -1/5 

67.If y = x3 + x2 + x + 1, then y 

  A) has a local minimum          B) has a local maximum 

  C) neither has a local minimum nor local maximum       D) None of these 

69.Find the points of inflection of the function f(x) = sin2x + x2 on the    

interval 0 ≤ x ≤ π /2 . 

A)0, π /4     B)0, π /2  C) π /6 , 5π /6  D)   π/ 12, 5π /12    

 

70.Find the extreme values of the function & where they occur f(x) = x2 + 2x - 3                    

     A) Absolute minimum is -1 at x = 4.       B) Absolute minimum is 1 at x = 4.  

     C) Absolute minimum is 1 at x = -4.       D) Absolute minimum is -4 at x = -1.  

71.The maximum and minimum values of  f(x)=2x3-24x+4  is  

          A). max value= 17 , min value =-28 B) a. max value= 36 , min value =-28   

          C). max value= 36 , min value =-16 D). max value= 36 , min value =-15 

72. Mean Value theorem is also known as  

A) Rolle’s Theorem     B) Lagrange’s Theorem   

C) Taylor Expansion     D) Leibnitz’s Theorem 

73 .The point of inflection of  f(x)= x3-6x2+8x+5 are  

A)x=1      B) x= 2  

C)x= -1       D) None of these 

74.Value of limx → 0⁡(1+Sin(x))Cosec(x) 

          A) e     B) 0   C) 1      D) ∞ 

75. The tangent to the curve y = e2x at the point (0, 1) meets x-axis at 

          A) (0, 1)  B) (-1/2, 0)    C) (2, 0)     D) (0, 2) 

76. The interval on which the function f (x) = 2x³ + 9x² + 12x – 1 is decreasing is 

          A) [-1, ∞]  B) [-2, -1]   C) [-∞, -2]     D) [-1, 1] 

77. Which of the following functions is decreasing on(0, π/2)? 

       A) sin 2x   B) tan x  C) cos x   D) cos 3x 



78. The function f (x) = 1 – x³ – x5 is decreasing for 

       A) 1 < x < 5       B) x < 1 

       C) x > 1        D) all values of x  

79. The function f(x) = x + cos x is 

      A) always increasing      B) always decreasing 

      C) increasing for certain range of x   D) None of these 

80.The equation of the tangent to the curve y = 4 + sin2 x at x = 0 is 

A) y = 2    B)y = 3  C) y = 4   D) y = 6 

81. Find the slope of x2y = 8 at the point (2, 2) 

     A) 2    B)-1   C) -1/2  D) -2  

82. Find the equation of the normal to x2 + y2 = 5 at the point (2, 1) 

     A) y = 2x     B)x = 2y  C) 2x + 3y = 3 D) x + y = 1 

83. In the curve 2 + 12x – x3, find the critical points. 

A) (2, 18) and (-2, -14)       B) (2, 18) and (2, -14) 

C)(-2, 18) and (2, -14)    D)(-2, 18) and (-2, 14) 

84. Locate the points of inflection of the curve y = f(x) = x2 ex. 

A)-2 ± √3   B) 2 ± √2  C) -2 ± √2  D)2 ± √3 

85. What is the equation of the normal to the curve x2 + y2 = 25 at (4, 3)? 

A) 5x + 3y = 0   B) 3x – 4y = 0  C) 3x + 4y = 0 D)5x – 3y = 0 

86. The function f(x) = x3 - 6x2 + 9x + 25 has 

A) a maxima at x =1 and a minimum at x=3  

B) a maxima at x =3 and a minimum at x=1  

C)No maxima butba minima at x= 1 

D) a maxima at x =1 but no minima 

 

 

87.The function f(x) = 3x(x-2) has a 

A) minimum at x=1        B) maximum at x=1 



C) minimum at x=2     D) minimum at x=2 

 

88. If f(x) = x  in the interval [-1,1] then f(x) 

A) Satisfied all the conditions of  Rolle’s theorem 

B) Satisfied all the conditions of  Mean value theorem 

C) Does not Satisfied all the conditions of  Mean value theorem  

D) None of these 

89.
x

x

x

2

0

sin
lim


 is equal to 

    A)0     B)     C)1    D)-1 

90.The value of  ‘c’ of the Mean value theorem for the function  f(x) = x(x-2)        

    when  a=0,  b=3/2 is 

    A)3/4    B)1/2    C)3/2    D)1/4 

91.  If f(x) = 3x4 -4x2 +5, then the interval for which f(x) satisfied all the  

      condition of Rolle's Theorem is  

    A) [0, 2]                 B) [-1, 1]                            C) [-1,0]                D) [1, 2] 

92. The greatest and least value of  f(x) = x4- 8x3 + 22x2 - 24x +1 in [0, 2] are  

      A) 0, 8                 B) 0, -8                                    C) 1,8                   D) 1, -8   

93. If a function is continuous at a point, then its first derivative 

        A) may or may not exist                          B) exists always 

        C) will not exist                                        D) has a unique value     

94. The value of   in the mean value theorem of   f(b) - f(a) = (b - a)f' (ξ) 

       for f(x) = Ax2 + bx + C in (a, b) is 

     A) b + a            B) b – a                        C)                    D)  



95. Which of the following is correct? 

       A) f (a) is an extreme value of f(x) if f '(a)=0 

       B) If f (a) is an extreme value of f(x), then f '(a) = 0 

       C) If f '(a) = 0, then f (a) is an extreme value of f(x) 

        D) All of these    

   96. If x + y = k, x > 0, y > 0, then xy is maximum when 

        A) x = ky         B) kx = y           C) x = y        D) None of these 

   97. For second degree polynomial it is seen that the roots are equal. Then      

         what is the relation between the Rolle’s point c and the root x? 

      A)  c = x         B) c = x2                 c) They are independent        d) c = sin(x) 

98. Mean Value theorem is applicable to the 
A) Functions differentiable in closed interval [a, b] and continuous in open       interval (a, b) 

B) Functions continuous in closed interval [a, b] only &having same value at point ‘a’ and ‘b’ 

C) Functions continuous in closed interval [a, b] and differentiable in open interval (a, b)   

D) Functions differentiable in open interval (a, b) only &having same value at point ‘a’ &‘b’ 

  99.  Mean Value Theorem tells about the 

A) Existence of point c in a curve where slope of a tangent to curve is equal to the slope of 

line joining two points in which curve is continuous and differentiable    

B) Existence of point c in a curve where slope of a tangent to curve is equal to zero 

C) Existence of point c in a curve where curve meets y axis 

D) Existence of point c in a curve where curve meets x axis 

100. Find the point c in the curve f(x) = x3 + x2 + x + 1 in the interval [0, 1] where slope of a 

tangent to a curve is equals to the slope of a line joining (0,1)  

   A) 0.64                  B) 0.54                        C) 0.44                           D) 0.34 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



















 

MULTIPLE CHOICE QUESTIONS 

Subject Name: Engineering Mathematics-I                                                                      Subject Code: MA8151 

Year: I Year (All Branches)                                                                                                              Semester: I 

Assignment – II 

UNIT I – DIFFERENTIAL CALCULUS  

Differential Calculus-Functions 

1 The domain of the function   2 1f x x   is 

a) [0, )         b) ( , )         c)  ( ,0]          d) None of these 

2 Which one of the following is the domain of the function   3 2 .f x x x     

a) [–2,3]         b) [2,3]            c) ( ,3]            d) ( , )   

3 The domain and range of the function   24f x x   are 

a) Domain: 2 2 & Range:0 2x y             b)   Domain:0 2 &Range: 0 2x y     

       c)   Domain: 2 2 &Range: 2 2x y           d)   Domain:0 & Range: 0x y       

4 From the graphical representation of a function  y f x , the domain and range are 

 

a) Domain: [0, )& Range: [0, )                 b)      Domain: 0,7 &Range: 2,4       

       c)   Domain: ( , )&Range: ( , )             d)    None of these 

5 Which one of the following function has the domain      , 3 3,3 3,      ? 



a)  
3

2

2 5

6

x
f x

x x




 
      b)   3 1f x x x          c)   2

4

9

x
f x

x





         d)  

3

2

2

9

x
f x

x



 

6 Which of the following function is not an even function? 

a) 2 1x        b)   cos x         c)    4 2x x       d)   3x x  

7 Which of the following statements are true: 

(i) The function 2x x is an even function 

(ii) The function 
2xe  is odd function 

a) (i) is true and (ii) is false       b)    (i) is false and (ii) is true 

       c)   Both are true                             d)     Both are false  

8 Which one of the following is an increasing function over the real line R? 

a)   1f x x             b)   2f x x          c)   f x x          d) None of the these 

9 Which one of the following is decreasing function over  ,   ? 

a) y x            b) cosy x           c)  siny x         d) y x   

10 From the graphical representation of a function  y f x , The open intervals on which  f x  is 

increasing are 

 

a) (1,3), (4,6)         b) (0,1),  (3,4)           c) (1,4), (5,6)         d) None of these 

 

Limit of a Function 

11 
The  

2

22

4
lim

4x

x

x




 is 

a) 1         b)    0           c)     -1           d)     2  

12 
Which of the following is the value of

0
lim
x

x

x
? 

a) 1        b)    0           c)     -1           d)      

13 
The 

2

2

4
lim

1x

x

x




is  

a) 1         b)    0            c)     -1          d)       

14 
The value of 

0

tan
lim
x

x

x
 

a) 0          b)    1            c)               d)     does not exist  



15 
The 

0

1 cos
lim
x

x

x


is equal to 

a) 1           b)    0            c)    -1          d)      2  

16 
The value of 2 1

lim sin
x

x
x

 

a) 0           b)     1           c)              d)    does not exist 

17 If      f x g x h x   when x  is near a  (except possibly at a ) and    lim lim
x a x a

f x h x L
 

   then 

 lim .g x L
x a




 

a) Sandwich theorem                 b)    Fermat’s theorem     

       c)   Extreme value theorem        d)    Mean value theorem 

18 
Which of the following is the value of

20

sin
lim

3x

x

x x 
? 

a) 1          b)    0           c)                d)     
1

3
 

19 Which of the following is the limit of a function yields limit value 5?   

a) 
5

1
lim

x

x

e

x


       b) 

5

50

1
lim

x

x

e

x


       c) 

5

0

1
lim

x

x

e

x


         d) 

5

0

5 1
lim

x

x

e

x


 

20 
Which of the following is the value of 

0
lim ?
x

x

x
 

a) 0          b)    1           c)              d)    does not exist 

Continuity of a Function 

21 A function   f x   is said to be continuous at 0x   for  x R , if 

(i)    0f x  is defined 

(ii)    
0

lim
x x

f x


 exists      
0 0

. lim lim
x x x x

i e f x f x
  

  

(iii)    
0

lim   
x x

f x


=  0f x  

a) (i) and (ii) holds      b) only (ii) holds    c)  only (iii) holds      d)   (i), (ii) and (iii) holds 

22 A function   f x   is said to be not continuous at 0x   for  x R , if 

(i)    f x   is  not defined at 0x  

(ii)    
0

lim
x x

f x


  does not exists 

(iii)      
0

0lim   
x x

f x f x


  

a) all the Above holds     b) only (ii) holds    c) only (iii) holds     d) only (i) and (ii) holds 

23 A function   f x   is said to be continuous for  x R , if 

a) it is continuous at 0x          b)    differentiable at 0x   

       c)   continuous at two points     d)    differentiable for x R  



24 
The function   

1
 

5
f x

x



 for  x R  

a) continuous at 5x    b)   not continuous at 5x   

       c)   continuous everywhere  d)   nowhere continuous 

25 
The function  

2 16
,

4

x
f x

x





 4,x     for  x R is 

a) continuous everywhere  b)   not continuous at 4x   

       c)   continuous at 4x    d)   nowhere continuous 

26 The function   22 1f x x   for x R  is  

a) continuous only at x=0  b)   not continuous at 0x   

       c)   continuous on  ,   d)   nowhere continuous 

27 Which of the following function has discontinuity at 0x   

a)   xe         b)   
1

xe          c)   sin x         d)   5x  

28 Which of the following function has discontinuity at 3x   

a)   3x       b) cos  x       c)
1

 
3x 

       d) 3 3x   

29 
A function  

2  ,   0

,    0

x x
f x

kx x

 
 


  is  

a) continuous everywhere  b)   nowhere continuous  

      c)   continuous at 0x    d)   not continuous at 0x   

30 
Given functions  

2 4

2

x
f x

x





 and   2,g x x   x R . Then which of the following is correct? 

a) f is continuous at 2,x   g  is continuous at 2x   

b) f is continuous at 2, x g  is not continuous at 2x   

c) f is not continuous at 2, x g  is continuous everywhere. 

d) f is not continuous at  2, x g  is not continuous at 2x   

31 

A function  
5 

       0
3

                        0

sin x
cos x if x

f x x

k if x


 

 
 

  is continuous at 0x   for 

a) 1k         b) 
8

3
k   c)   1k    d) 

4

3
k   

32 

A function  
 

       0

2                         0

sin x
cos x if x

f x x

k if x


 

 
 

  is continuous at 0x   for 

a) 1k     b)     2k   c)   
1

2
k   d)  

3

2
k   

33 
Find the value of k , so that the function  

2      if   1
 

4         if   1

kx x
f x

x

 
 


 is continuous 



a) 2k         b)    3k        c)      4k         c)     2k    

34 

For what value of the constant k , is the function  f x  continuous at x=0  
,    0

3,        0

kx
x

xf x

x




 
 

  

a) 3k          b)    3k    c)     0k           c)     1k   

35 Which of the following is true for the continuity of the function   f x is defined by 

 

1 ,   2

2 ,   2 2.

2 4,  2

x if x

f x x if x

x if x

  


    
  

 

a) continuous at 2, 2x     

b) continuous 2     x and discontinuousat   2x   
c) continuous at 2     x and discontinuousat  2x    
d) discontinuous at x 2,  2   

36 The functions x  is  

a) continuous at 0x                  b)      discontinuous at 0x   

       c)   continuous everywhere       d)     nowhere continuous 

37 The function  f x x a   is  

a) continuous everywhere         b)   nowhere continuous 

       c)   discontinuous at x a             d)   continuous at x a  

38 

If  

1 1

            0

0                             0

x x
xe xf x

if x

 
   
 


  
 

 is then  f x  is  

a) continuous everywhere          b)    nowhere continuous 

       c)   continuous at 0x                     d)    discontinuous at 0x   

Derivative 

39 The functions x  is 

a) differentiable at 0x            b)     not differentiable at 0x    

       c)   Everywhere continuous      d)     discontinuous at 0x   

40 The function  f x x a   is  

a) differentiable at x a         b)     not differentiable at  x a   

       c)   Everywhere continuous    d)     discontinuous at x a  

41 

If  

1 1

            0

0                             0

x x
xe xf x

if x

 
   
 


  
 

 is then  f x  is 

a) differentiable at 0x            b)     not differentiable at  0x    

       c)   Everywhere continuous      d)     discontinuous at 0x   

42 If  2cosy x  then its derivative is  



a)  2' siny x         b)    2' 2 siny x x     c)     2' 2 siny x x        d)   2' 2siny x   

43 
If  

1
f x

x
 , then derivative of  f x  is 

a)  
1

'
2

f x
x x

        b)      
1

'
2

f x
x

      c)      
2

'f x
x

           d)   
1

'
2

f x
x x

   

44 The derivative of  a function f at a point x is 

a)  
   

0
' lim

h

f x h f x
f x

h

 
            b)  

   
0

' lim
h

f x h f x
f x

h

 
                        

       c)     
   

0
' lim

h

f x h f x
f x

h

 
           d)  

   
' lim

h

f x h f x
f x

h

 
                                                     

Tangent and Normal 

45 
The tangent line to the hyperbola

1
y

x
  at the point (1,1) is 

a) 2 0.x y            b)   2 0.x y             c)    4 0.x y        d)    1 0.x y                              

46 Which of the following is the equation of the tangent line to the curve  y f x at  1 1,x y ? 

a)  1 1y y m x x      b)  1 1y y m x x      c)  1 1y y m x x     d)  1 1

1
y y x x

m
     

47 What are the points on the curve 4 26 4y x x    where the tangent line is horizontal? 

a)      0,4 , 3, 5 , 3, 5 .                  b)          4,0 , 3, 5 , 3, 5 .    

       c)         0,4 , 3,5 , 3, 5 .                   d)           0,4 , 5, 3 , 3, 5 .   

48 Which of the following is the equation of the normal line to the curve  y f x at  1 1,x y ? 

a)  1 1

1
y y x x

m
       b)  1 1y y m x x       c)  1 1y y m x x      d)  1 1

1
y y x x

m
      

49 The equation of the normal line to the curve 4 2 xy x e   at the point (0,2) is 

a) 2 0.x y         b)  2 4 0.x y         c)   2 4x y          d)    2 4x y                              

Rules of Derivatives 

50 Which one of the following is the first derivative of  sin ?xy e x  

a) sinxe x         b)     cos sinxe x x        c)     sin cosxe x x        d)    None of these 

51 The first derivative of 
xey e is  

a) 
xe xe e         b)    

xee        c)     log
xee x       d)   None of these 

52 The derivative of the function )1()( 2  xxxf  

a) ' 2y x       b)     2' 3y x       c)     ' 2 1y x         d)     2' 3 2y x x   

53 
Which one of the following is the derivative of the function 







 
3

2

z

z
 



a) 
4

26

z

z
         b)    

23

1

z
          c)   

4

62

z

z 
       d)     

6

2 )2(3

z

zz 
` 

54 
The derivative of 

x

x
xf

sin
)(   is  

a) 
2

sin cos

sin

x x

x


        b)    

2

sin cos

sin

x x x

x


       c)    

2

sin cos

sin

x x x

x


       d)     

sin cos

sin

x x x

x


 

55 
The derivative of the  given function 1 1 cos

tan
1 cos

x
y

x


 

    
 

a) 
1

2
         b)      

3

2
        c)     1       d)     3 

56 The derivative of the  given function 2xy x y   is 

a) 
1

2





x

y
         b)      

1

2





x

y
          c) 

1

2





x

y
         d)    None of these 

57 
The 

dx

dy
of the function 23 log5log xxy   

a) 
x

13
        b) 3log x – 10log x         c) 

x

13
        d)    









x

x

10

3
log

2

 

58 
The 

dx

dy
of the function xxy )(sin  

a) ]sinlogcot[)(sin xxxx x                          b) xxx sinlogcot   

c) ]sinlogcot[)(sin xxxx x                           ]sinlogcot[sin) xxxxd   

59 What is  ' 6f  if   2 3f x x x   

a) 6      b)   5     c)    7    d)    8 

60 Consider the velocity of a car 3 22 3 2V t t t   what is the acceleration for 2?t   

a) 28    b)    30     c)    16     d)    34 

61 
The derivative of the function  ......xxxy  

a) 
12

1

y
          b)      

12

1

y
         c)       

12

1





y
            d)     

12

1





y
 

62 What is the second derivative of the function 12102 234  xxxy  

      xxxa 2064) 23      20612) 2  xxb   201212) 2  xxc       xxd 1212) 2   

63 Which one of the following is the first derivative of the function 3cosx a t  and 3siny a t  

a) tan t       b)    sin t       c)    sin t        d)     tan t                                       

64 If  ln lnxy e x then what is 𝑦′ 

a) 1    b)   
1

1
x

      c)    
1

x
     d)     ln xe  



65 
What is 

2

2

d y

dx
 for x ct   and  

c
y

t
  

a) 
3

1

ct
        b)    

3

2

ct
       c)     3ct       d)     

3

2

ct
  

66 What is the differentiation of 
1sin xe


 with respect to 1sin x  

a) 
1sin xe


      b)    sin xe       c)     sin x       d)     1sin x  

Derivatives of Trigonometric Functions 

67 
The derivative of ( ) cos

2

x
f x ec

 
   

 
 is  

a) 2s
2

x
ec

 
 
 

     b)    2cos tan
2 2

x x
ec
   
   
   

    c)      
1

cos cot
2 2 2

x x
ec
   
   
   

     d)    2cos
2

x
ec

 
  

 
 

68 What is the derivative of  ( ) sinf x x   ? 

a) sin x     b)    cosx       c)    cos x     d)    sin x  

69 
If the rate of change of derivative of ( )y f x  is 

2

1

1 x



, then y is  

a) cot x       b)    2cosec x      c)    tan x    d)     2sec x  

70 If  ( ) sec4y x x  then ( )y x  is 

a) cos 4ec x     b)   4sec4 tan 4x x      c)    4cos 4 cot 4ec x x     d)    4 tan 4x  

71 
What is ( )f x given 

1
( ) 4 tan

2
f x x

 
  

 
? 

a) 2 1
4sec

2
x

 
 

 
       b)    2 1

4cos
2

ec x
 

  
 

      c)     2 1
4sec

2
x

 
  

 
       d)     2 1

4cos
2

ec x
 

 
 

 

72 What is the derivative of cos(sin )y x ? 

a) sin(sin )cosx x      b)    sin(sin )cosx x      c)    cos(sin )sinx x       d)     sin(sin )sinx x  

73 If 3( ) sin (2 )f x x  then ( )f x  is 

a) 3cos2x       b)   3sin 2 2x     c)    23sin (2 )cos2x x     d)    26sin (2 )cos2x x  

74 What is the derivative of arctan xe at 0x  ? 

a) 
1

4
       b)    

1

4
    c)    0     d)    1 

75 The derivative of 3sin 3x  is 

a) 
2 1

3 3(3 ) cos(3 )x x         b)    33cos 3x       c)      

1

3

2

3

cos(3 )

(3 )

x

x

      d)    
2

3sin(3 ) cos3x x


 

76 What is the derivative of 2sec( 2)y x  ? 

      a)   22 cos( 2)x x       b)    2 2cos( 2)cot( 2)x x      c)   2 22 sec( 2) tan( 2)x x x     d)  2cos( 2)x   



77 What is y if arcsin(cos )y x ? 

a) 1       b)    2         c)    1       d)     2  

78 The derivative of ( ) sinh coshf x x x   is 

a) sinh coshx x        b)    cosh 2x        c)    sinh 2x       d)     cosh sinhx x  

79 
What is  the derivative of

tan

2 3

x
y

x



? 

       a) 
2

(2 3)sec tan 2tan

(2 3)

dy x x x x

dx x

 



          b)   

2

2

(2 3)sec 2 tan

(2 3)

dy x x x

dx x

 



    

       c)  
2

2

sec 2tan

(2 3)

dy x x

dx x





                                  d)   

2

2

(2 3)cos 2 tan

(2 3)

dy x ec x x

dx x

 



 

80 
If ( ) cosh

3

x
f x

 
  

 
 then ( )f x is 

a) sinh
3

x 
 
 

        b)     
1

sinh
3 3

x 
 
 

       c)     sinh
3

x 
  

 
        d)     cosh

3

x 
 
 

 

81 The derivative of ( ) sinh3 cosh5f x x x    is 

a) sinh3 cosh5x x        b)   3cosh3 5sinh5x x    c)    3cosh3 5sinh5x x    d)   sinh3 cosh5x x  

Absolute Maximum and Minimum & Local Maximum and Minimum 

82 A critical point of a function  f x  is a point c  in the domain of  f x  such that either  

a)   0f c   or   f c  does not exist       b)    ' 0f c   or  'f c  does not exist 

c)     0f c  or   'f c  does not exist       d)    None of these 

83 It is given that at 1,x   the function   4 262 9f x x x ax     attains its maximum value on the 

interval  0,2 . Then the value of a is  

a) 100        b)   120          c)   200         d)    None of these 

84 The critical number of the function   26 3f x x x   is  

a) 
2

3
           b)   

1

4
             c)   

1

4
          d)     None of these  

85 
If 

2

5
 is the critical number of a function  ,f x  then  f x  is  

a) 25 4x x      b)   25 4x x         c)   10 4x          d)    None of these 

86 The critical number of the function   3 2f x x x x    is  

a) 1,3         b)   
1

1,
3

         c)   
1

1,
3

        d)  1, 3   

87 The absolute maximum value of    
3

2 1f x x   on  1,1  is  

a) 1         b)    0         c)    2         d)      None of these 

88 The absolute minimum value of 3 23 1y x x    in 0 4x   is  



a) 1         b)    17      c)    3         d)   –3  

89 The absolute maximum value of 3 3 2y x x    in 0 2x   is  

a) 4         b)    6         c)      2        d)     0 

90 If    
2

1 10f x x    , then the maximum value is 

a) 12       b)    10         c)     11        d)     None of these 

91 The extreme values if any of the function given by   sin2 5f x x   is 

a) Maximum value 4 and minimum value 6 

b) Maximum value 6 and minimum value -6 

c) Maximum value 6 and minimum value 4 

d) Maximum value 4 and minimum value 4 

92 The function   3 2 1f x x x x     as 

a) Maximum value      b)   Minimum value    c)   Extreme values     d)   No Extreme values 

93 The stationary point of the function   , 0xf x x x   is 

a) 
1

e
       b)     e         c) 

1

e
          d)   e  

94 The function   4 3 23 4 12 5f x x x x     is increasing in  

a) 1x           b)    1 0x        c)    0 2x        d)    None of these 

95 The function   2sinf x x x   is decreasing in  

a) 
2

0
3

x


        b)     
2 4

3 3
x

 
      c)     

4
2

3
x


       d)    None of these 

96 If   sin cos ,f x x x   then interval in which function is decreasing in 0 2 ,x    is  

a) 
5 3

,
6 4

  
 
 

       b)   ,
4 2

  
 
 

         c)   
3 5

,
2 2

  
 
 

       d)    None of these 

97 Which of the following statement is not correct? 

a) The function   4 3,f x x x R    is an increasing function 

b) The function    log cosf x x  is increasing function for 0,
2

 
 
 

 

c) The function 4 9y x   is increasing for all x R  

d) The function   sinf x x  is strictly decreasing in ,
2




 
 
 

 

98 The local minimum value of the function   4 4sin cos ,f x x x   0
2

x


   is 

a) 
1

2
        b)   2          c)   

1

2
       d)   2  

99 Let   3 22 3 36f x x x x   . Then the interval of concave downward is  



a)  
1

2
x         b)    

1

2
x        c)     both 

1

2
x    and 

1

2
x         d)    None of these 

100 Let   2 42 2f x x x   . Then the interval of concave upward is  

a)  
1

3
x       b)    

1 1

3 3
x       c)    

1

3
x          d)     None of these 

101 Let   4 34f x x x  . Then the point of inflection is  

a) (0, 0) and (2, –16)       b)   (0, 1) and (2, 16)     c) (1, 1) and (1, –16)   d) (1, 1) and (2, 16) 

102 Let    2 6f x x x  . Then the point of inflection is  

a) (16, 2)         b)    (1, 16)         c)    (–2, 16)       d)     (2, 16) 

103 The points of inflection of the function   4 312 6 9f x x x x     on the interval 2 10x    is 

a) 0,6x       b)    0, 6x          c)   6x           d)   12x    

104 The points of inflection of the function   2sin2f x x x   on the interval 0
2

x


   is 

a) 0,
4


             b)    0,

2


         c)    

5
,

6 6

 
          d)    

5
,

12 12

 
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