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Applications of Differentiation
1. If a line y = x + 1 is a tangent to the curve y2= 4x ,find the point the of contact ? 

2. Find the point on the curve y = 2x2– 6x – 4 at which the tangent is parallel to the x – axis 

3. Find the slope of tangent for y = tan x + sec x at x = π/4 

4. Show that the function f(x) == x3– 6x2 +12x -99 is increasing for all x. 

5. Find a, for which f(x) = a(x+sinx)+a   is increasing 

6. Find the intervals in which the function f ( x ) = x3 - 6x2 + 9x + 15 is  





 (i) increasing               (ii) decreasing. 

7. Find the equation of the tangent line to the curve x = θ + sinθ, y = 1+cosθ a=π/4 

8. Prove that curves y² = 4ax  and xy = c² cut at right angles If c4 = 32 a4 

9. Discuss applicability Rolle’s Theorem for the function f(x) = cosx + sinx in [0,2π ] 
        and hence find a point at which tangent is parallel to X axis. 

10. Verify Lagrange’s mean value theorem for the function f(x) = x + 1/x in [1,3]. 

11. Find the intervals in which f(x) = sin x + cos x , o ≤ x ≤ 2 π, is increasing or decreasing. 

12. Find the interval in which the function given by f(x)=   [image: image2.png](4 sinx — 2x — x cosx)
(2 + cosx)



   is increasing. 

13. Find the local maximum & local minimum value of function x3– 12x2 + 36x – 4 

14. For the curve y = 4x3 - 2x5, find all the points at which the tangent passes through the origin. 

15. Find the interval in which the function f(x)= 2x3 -9x2 -24x-5 is Increasing or decreasing. 

16. Find the equation of the tangents to the curve y = √3x-2 which is parallel to the line 4x-2y+5=0. 

17. Find the interval in which the function f is given by f(x)=sin x – cos x ,o ≤ x ≤ 2 π
            (i) Increasing               (ii) Decreasing. 

18. Find the equation of the tangent to the curve x² + 3y – 3 = 0, which is perpendicular to 
        the line y = 4x – 5. 

19. Find the eq^ of  of the tangent and normal to the curve x= a sin3t, y= b cos3t at the point t= π/4

20. It is given for the function  f(x)=x3+ bx2–ax, x[image: image4.png]


  [1,3]Rolle’ theorem helds with  c = [image: image6.png]


 
         find a, b.   Type 2 

1.      Find the intervals on which the following functions are (a) strictly increasing    (b) strictly decreasing:                     

        (i) f(x) = (x+2)e-x.        (ii) f(x) = x4 – 4x3 + 4x2 + 15

2. Show that the rectangle of maximum perimeter which can be inscribed in a circle of radius
        a is square  of side √2 a. 

3.Show that the volume of the greatest cylinder which can be inscribed in a cone of height h and 
      semi-vertical angle 300 is  [image: image8.png]2|



πh3. 

4. A window is in the form of a rectangle surmounted by a semi circular opening . The total perimeter 
      of the window is 10m. Find dimensions of the window to admit maximum light through the whole opening. 

5. An open box with a square base is to be made out of a given quantity of sheet of area a2 . 
       Show that the maximum volume of the box is [image: image10.png]


 .

6. An open tank with square base and vertical sides is to be constructed from a metal sheet so as
       to hold given quantity of water. Show that the cost of the material will be least when the depth of 
7.        the tank is half of its width.

8. Show that the height of a closed circular cylinder of given total surface area and maximum volume 
        is equal to the diameter its base. 

9. Show that the volume of the largest cone that can be inscribed in sphere of radius R is  [image: image12.png]


 of 
       the volume of the sphere

10. Show that the right circular cone of least curved surface and given volume has an altitude equal to
      √2 times the radius of the base. 

11. Prove that the radius of the right circular cylinder of greatest curved surface area which can 
       be inscribed in a given cone is half that of the cone. 

12. A wire of length 36cm is cut into two pieces. One of them is turned into square and other is
       into equilateral triangle. Find the length of each piece so that the sum of the areas of two is minimum 

13. Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius 
       R is [image: image14.png]|



 

14. Show that the right circular cone of least curved surface and given volume has an altitude equal to 
       √2 time the radius of the base. 

15. Show that the semivertical angle of a cone of maximum volume and given slant height is tan-1√2. 

16. A wire of length 28m is to be cut into two pieces. One of the pieces is to be made into a square 
       and the other into a circle. What should be the length of the two pieces so that the combined area 
       of the square and the circle is minimum. 

17. Show that semi-vertical angle of right circular cone of given surface area and maximum volume is     
     Sin-1(1/3) 
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