
UNIT - I  

CO-1 - Differential Calculus 

1.If ∅ be the angle between the tangent and radius vector  at any point on the curve 𝑟 = 𝑓(𝜃) 
then 𝑡𝑎𝑛∅ equals to ________________ 

a)
ௗ௥

ௗ௦
          b)𝑟

ௗఏ

ௗ௦
         c)𝑟

ௗఏ

ௗ௥
        d ) 

ௗఏ

ௗ௥
  

 

2.The angle between the radius vector  and tangent for the vector 𝑟 = 𝑎𝑒ఏ௖௢௧ఈ  is 
_____________ 

a)𝑡𝑎𝑛𝛼           b)𝑐𝑜𝑡𝛼          c)𝛼          d)𝜃 

3.The radius of curvature of the curve 𝑦 = 𝑒௫ at the point where it crosses the y-axis 
is______________ 

a)2√2           b)√2    c)2      d)
√ଶ

ଶ
     

4)Curvature of a straight line is______________ 

a)∞     b)0     c)1    d)none of these 

5)If the angle between the radius vector and the tangent is constant then the curve is 
________ 

a)𝑟 = 𝑎𝑐𝑜𝑠𝜃        b)𝑟ଶ = 𝑎ଶ𝑐𝑜𝑠ଶ𝜃        c)𝑟 = 𝑎𝑒௕ఏ    d) none of these 

6)The curvature of the curve 𝑥 = 𝑎𝑐𝑜𝑠𝑡 , 𝑦 = 𝑎𝑠𝑖𝑛𝑡   is 

a)
గ

ଶ
        b) 

௔

ଶ
        c)√గ

ଶ
           d)a 

7)The angle between the radius vector  and tangent for the vector 𝑟 = 𝑎𝜃  is _____________ 

a)𝜃           b)
ଵ

ఏ
          c)𝑟          d)

௔

ఏ
 

8) The radius of curvature to the curve 𝑥 = 𝑎𝑡ଶ, 𝑦 = 2𝑎𝑡 at the origin is ____________ 

a)2𝑎                    b)𝑎                    c)2          d)
௔

ଶ
 

9)The derivative of arc for the curve 𝑦 = 𝑓(𝑥) is  
ௗ௦

ௗ௫
 = _______________ 

a)ට1 + (
ௗ௬

ௗ௫
)ଶ     b)1 + (

ௗ௬

ௗ௫
)ଶ       c) 1 + (

ௗ௫

ௗ௬
)ଶ        d)ට1 + (

ௗ௫

ௗ௬
)ଶ 

 



10)The derivative of arc for the curve 𝑥 = 𝑓(𝑦) is  
ௗ௦

ௗ௬
=____________ 

a)ට1 + (
ௗ௬

ௗ௫
)ଶ     b)1 + (

ௗ௬

ௗ௫
)ଶ       c) 1 + (

ௗ௫

ௗ௬
)ଶ          d)ට1 + (

ௗ௫

ௗ௬
)ଶ 

11)The radius of curvature for the curve 𝑥 = 𝑒௧ , 𝑦 = 𝑒ି௧ at t=0 is ___________ 

a)
ଵ

√ଶ
            b)√2          c)2         d)

ଵ

ଶ
 

12.The curvature of a function 𝑓(𝑥) is zero, which of the following functions could be 𝑓(𝑥)? 

a)𝑎𝑥 + 𝑏        b)𝑎𝑥ଶ + 𝑏𝑥 + 𝑐            c)𝑠𝑖𝑛𝑥     d)𝑐𝑜𝑠𝑥 

13.The derivative of arc for the curve 𝑥 = 𝑓(𝑡), 𝑦 = 𝑔(𝑡) is 
ௗ௦

ௗ௧
 =_____________ 

a)(
ௗ௫

ௗ௧
)ଶ + (

ௗ௬

ௗ௧
)ଶ               b)

ௗ௫

ௗ௧
+

ௗ௬

ௗ௧
              c)ට

ௗ௫

ௗ௧
+

ௗ௬

ௗ௧
              d)ට(

ௗ௫

ௗ௧
)ଶ + (

ௗ௬

ௗ௧
)ଶ 

14.The curvature of the function 𝑓(𝑥) = 𝑥ଷ − 𝑥 + 1  at 𝑥 = 1 is __________ 

a) 
଺

ହ
       b)

଺

ହ
      c)   

଺

ହ
య

మൗ
     d)

ଷ

ହ
య

మൗ
 

15.The derivative of arc for the curve 𝑟 = 𝑓(𝜃) is 
ௗ௦

ௗఏ
=_____________ 

a) ට(𝑟ଶ + (
ௗ௥

ௗఏ
)ଶ)             b)ට(𝑟ଶ + (

ௗఏ

ௗ௥
)ଶ)     c)ට(1 + 𝑟ଶ(

ௗఏ

ௗ௥
)ଶ)    d) ට(1 + 𝑟ଶ(

ௗ௥

ௗఏ
)ଶ) 

16.The derivative of arc for the curve 𝜃 = 𝑓(𝑟) is 
ௗ௦

ௗ௥
=_____________ 

a) ට(𝑟ଶ + (
ௗ௥

ௗఏ
)ଶ)             b)ට(𝑟ଶ + ((

ௗఏ

ௗ௥
)ଶ)     c)ට(1 + 𝑟ଶ(

ௗఏ

ௗ௥
)ଶ)    d) ට(1 + 𝑟ଶ(

ௗ௥

ௗఏ
)ଶ) 

17.The radius of curvature for the curve 𝑦 = 𝑓(𝑥) is 𝜌 =___________ 

a)
(ଵା௬మ

మ)
య

మൗ

௬భ
        b)     

(ଵା௬భ
మ)

య
మൗ

௬మ
     c)

(ଵା௬భ
మ)

మ
యൗ

௬మ
   d)

(ଵି௬భ
మ)

య
మൗ

௬మ
 

18) The radius of curvature for the curve 𝑥 = 𝑓(𝑡), 𝑦 = 𝑔(𝑡) is 𝜌 =_____________ 

 a) 
(௫ᇲమ

ା௬ᇲమ
)

య
మൗ

௫ᇲ௬ᇲᇲା௬ᇲ௫ᇲᇲ                b)
(௫ᇲమ

ି௬ᇲమ
)

య
మൗ

௫ᇲ௬ᇲᇲି௬ᇲ௫ᇲᇲ                   c)    
(௫ᇲమ

ା௬ᇲమ
)

మ
యൗ

௫ᇲ௬ᇲᇲି௬ᇲ௫ᇲᇲ                        d)
(௫ᇲమ

ା௬ᇲమ
)

య
మൗ

௫ᇲ௬ᇲᇲି௬ᇲ௫ᇲᇲ ) 

 

19)The radius of curvature for the curve 𝑟 = 𝑓(𝜃) is 𝜌 =____________ 

a) 
(௥మା௥భ

మ)
య

మൗ

௥మାଶ௥భ
మି௥௥మ

           b)
(௥మା௥భ

మ)
య

మൗ

௥మିଶ௥భ
మି௥௥మ

         c)
(௥మି௥భ

మ)
య

మൗ

௥మାଶ௥భ
మି௥௥మ

       d)
(௥మା௥భ

మ)
మ

యൗ

௥మାଶ௥భ
మି௥௥మ

 



20)If the curvature of a curve increases  then , the radius of curvature 

a)increases   b)decreases    c)constant    d)none of these 

21)For the curve in polar form  ට
௥

௔
= sec (𝜃

2ൗ )  the value of 
ௗ௦

ௗఏ
 is __________ 

a) 𝑟𝑠𝑒𝑐𝜃       b)  𝑟sec (𝜃
2ൗ )    c)𝑟𝑠𝑒𝑐2𝜃     d)𝑟cosec (𝜃

2ൗ ) 

22)The angle between the radius vector 𝑟 = 𝑎(1 − 𝑐𝑜𝑠𝜃) and tangent to the vector is 
∅ =_____________ 

a)
ఏ

ଶ
             b)  𝜃         c)0        d)

గ

ଶ
 

23.For the  polar curve 𝑟 = 𝑓(𝜃) , the relation between 𝜃  and coordinates (x,y) is________ 

a)𝑡𝑎𝑛𝜃 =
௫

௬
     b)1 + 𝑠𝑖𝑛𝜃 =

௬

௫
     c)1 + 𝑠𝑒𝑐ଶ𝜃 =

௬మ

௫మ   d)1 + 𝑐𝑜𝑠𝜃 =
௫

௬
 

24. For the curve 𝑎𝑙𝑜𝑔(sec (
௫

௔
))   the value of 

ௗ௦

ௗ௫
 is____________ 

a)𝑐𝑜𝑠∅     b)𝑠𝑒𝑐∅        c) 𝑡𝑎𝑛∅       d)𝑐𝑜𝑡∅ 

25.If the parametric equation of the curve is given by 𝑥 = 𝑎𝑒௧𝑠𝑖𝑛𝑡 and 𝑦 = 𝑎𝑒௧𝑐𝑜𝑠𝑡  then 
ௗ௦

ௗ௧
 

=__________ 

a)𝑎𝑒௧      b)2𝑎𝑒௧         c)√3𝑎𝑒௧        d)√2𝑎𝑒௧ 

26) For the curve 𝑦 = 𝑥ଶ  the value of   
ௗ௦

ௗ௫
  at the point (1,1)  is ________ 

a)√5      b)5       c)√4    d)4 

27) For the curve  𝑟𝜃 = 𝑎,  
ௗ௦

ௗ௥
 =__________ 

a)√1 − 𝜃ଶ    b)√1 + 𝜃ଶ    c)ඥ(1 + 𝜃)ଶ   d)ඥ(1 − 𝜃)ଶ 

28) For the curve = 𝑎(1 − 𝑐𝑜𝑠𝜃) , 
ௗ௦

ௗఏ
 is ________ 

a)2𝑎𝑐𝑜𝑠
ఏ

ଶ
    b)2𝑎𝑠𝑖𝑛

ఏ

ଶ
       c)√2𝑎𝑠𝑖𝑛

ఏ

ଶ
    d)√2𝑎𝑐𝑜𝑠

ఏ

ଶ
 

29) For the curve 𝑥ଶ = 𝑦ଷ , 
ௗ௦

ௗ௬
 is ___________ 

a)ට1 −
ଽ௬

ସ௔
    b)ට1 +

ଽ௬

ସ௔
       c)ට1 −

ଽ௫

ସ௔
     d)ට1 +

ଽ௫

ସ௔
     

30) The radius of curvature of the curve 𝑦 = 𝑥ଶ at the point (0,1) is _____ 



a)2         b) 1    c)1/2    d)1/4 

31.Rolle’s theorem can be applied to f(x) = x 2 in the interval  

i) [1 2]      ii) [0 1]          iii)[−1 1]           iv) none of these 

32. The value of c got by applying Rolle’s theorem to f(x) = sin x e x (0 ≤ x ≤ π) is 

 i) π/2 ii) π/4 iii) π/3 iv) none of these  

33. If f(x) is differentiable for all x ∈ (−∞ ∞) and if x = a and x = b(b > a) are two distinct real 
roots of f(x) = 0 then there exists 

 i) at least one value of x ∈ [a b] such that f 0 (x) = 0 

 ii) at least one value of x ∈ [−∞ a] such that f 0 (x) = 0  

iii) at least one value of x ∈ [b ∞] such that f 0 (x) = 0 

 iv) none of these 

34. If g(x) is differentiable for all x ∈ (−∞ ∞), g(a) = g(b) and if f(x) = g(x)+ (x 2/2) then 
there exists  

i) at least one fixed point of f 0 (x) in [a b] 

 ii) exactly one fixed point of f 0 (x) in [a b] 

 iii) no fixed point of f 0 (x) in [a b] 

 iv) none of these  

35. If f : R → R is everywhere differentiable function such that f(0) = f(1) = f(2) then there 
exists 

 i) at least two values of x ∈ [0 2] such that f 0 (x) = 0  

ii) exactly two values of x ∈ [0 2] such that f 0 (x) = 0 

 iii) at most two values of x ∈ [0 2] such that f 0 (x) = 0  

iv) none of these 

36. If f : R → R is such that it is differentiable in [1 3], continuous in [2 4] and f(1) = f(2) = 
f(3) = f(4) then there exists  

i) at least one value of x ∈ (3 4) such that f 0 (x) = 0 

 ii) at least two values of x ∈ (1 3) such that f 0 (x) = 0 

 iii) at least two values of x ∈ (2 4) such that f 0 (x) = 0 



 iv) none of these   

37. If f : R → R is such that it is differentiable in [1 2], continuous in [3 4] and f(1) = f(2) = 
f(3) = f(4) then there exists  

i) at least one value of x ∈ (1 4) such that f 0 (x) = 0  

ii) at least three values of x ∈ (1 4) such that f 0 (x) = 0  

iii) at least two values of x ∈ (1 4) such that f 0 (x) = 0  

iv) none of these  

38. If g(x) is everywhere differentiable function such that g(a) = g(b) = 0 and if f(x) = g(x) + 
x then there exists  

i) at least one value of x ∈ (a b) such that f 0 (x) = 1  

ii)at least one value of x ∈ (a b) such that g 0 (x) = 3 

iii) at least one value of x ∈ (a b) such that f 0 (x) = g 0 (x)  

iv) none of these  

39. If f(x) is everywhere differentiable function such that f(0) = 1,f(1) = 3 and if f(2) = 5 then 
there exists 

 i) at least two values of x ∈ (0 3) such that f 0 (x) = 2  

ii)exactly two values of x ∈ (0 3) such that f 0 (x) = 2  

iii) at most two values of x ∈ (0 3) such that f 0 (x) = 2 

 iv) none of these  

40. If f : R → R is such that it is differentiable in [2 4], continuous in [3 5] and f(2) = 5, f(3) = 
10, f(4) = 16 and f(5) = 25 then there exists 

 i) at least one value of x ∈ [4 5] such that f 0 (x) = 5  

ii) at least one value of x ∈ [2 3] such that f 0 (x) = 5  

iii)at least one value of x ∈ [3 4] such that f 0 (x) = 5  

iv) none of these  

41. If f : R → R is differentiable in [1 3] and if f(1) = 4, f(2) = 7, f(3) = 10 and f(4) = 13 then 
there exists i) at least two values of x ∈ [1 4] such that f 0 (x) = 3 

 ii) at least three values of x ∈ [1 4] such that f 0 (x) = 3 

 iii)at most one value of x ∈ [1 4] such that f 0 (x) = 3  



iv) none of these  

42. The value of c got by applying Lagrange’s mean value theorem to the function f(x) = x 2 
in [0 4] is i) 1       ii) 2       iii) 3       iv) none of these 3  

43. Lagrange’s mean value theorem can be applied to the function f(x) =| x | in the interval 

 i) [−1 1]      ii) [−2 1]     iii) [1 2]         iv) none of these  

44. The value of c got by applying Cauchy’s mean value theorem for the functions f(x) = e x 
and g(x) = e −x in [0 1] is 

 i) 1/2      ii) 2/3     iii) 1/3       iv) none of these  

45. Cauchy’s mean value theorem can be applied to the functions f(x) = x 3 − 2x 2 and g(x) = 
x 2 in the interval 

 i) [−1 1]       ii) [−2 1]        iii) [2 3]      iv) none of these  

46. If f, g : R → R are everywhere differentiable functions such that f 0 (x) 6= 0 in (a b), f(a) 
= g(a) and f(b) = g(b) then there exists  

i) at least one value of x ∈ [a b] such that f 0 (x) = g 0 (x) 

 ii) at most one value of x ∈ [a b] such that f 0 (x) = g 0 (x)  

iii) no value of x ∈ [a b] such that f 0 (x) = g 0 (x) 

 iv) none of these 

 47. If f, g : R → R are functions such that f(n) = g(n) for all n ∈ N, f 0 (x) exists in [1 4] and 
g 0 (x) > 0 in [2 5] then there exists  

i) at least one value of x ∈ [1 5] such that f 0 (x) = g 0 (x)  

ii) at most one value of x ∈ [1 5] such that f 0 (x) = g 0 (x)  

iii) no value of x ∈ [1 5] such that f 0 (x) = g 0 (x)  

iv) none of these  

48. If f : [1 4] → R is a differentiable function and if f(2) = f(3) then 

 i) f (c) = 0 for some c ∈ (1 4)     ii) f  (c) = 0 for some c ∈ (1 2)  

iii) f (c) = 0 for some c ∈ (3 4)      iv) none of these  

49. If f : [0 5] → R is a differentiable function then  

i) f (c) = f(2)−f(1) for some c ∈ (1 2)  

ii) f(c) = f(3)−f(1) for some c ∈ (1 3)  



iii) f(c) = f(4) − f(1) for some c ∈ (1 4)  

iv) none of these  

50. If f, g : [0 3] → R are differentiable functions such that g 0 (x) ≥ 0 in (1 2) then 4  

i) f  (c) /g  (c) = (f(2) − f(1)) /(g(2) − g(1))for some c ∈ (1 2) 

 ii)(f  (c)/ g  (c) = (f(3) − f(2))/( g(3) − g(2) )for some c ∈ (2 3) 

 iii) f  (c) /g  (c) = (f(1) − f(0))/( g(1) − g(0)) for some c ∈ (0 1) 

 iv) none of these 

 

Answer:  1 ) c       2)c       3)a         4)b         5 )c      6)a       7) a      8)b         9) a   10)d     11)b   
12)a    13)d 

14)d   15)a   16) c    17)b    18)d   19)a   20)b  21)b    22)a  23)c  24)d  25)d  26)a     27)b       
28) b  29)b  30) c  31) iii  32) ii   33) i     34) i        35) i         36) ii           37) i          38)i         
39)i           40) ii      41) i     42) ii      43) iii     44) i      45) iii      46) i     47) i      48) i     49) i      
50) iv 


