Application of Derivatives    Maths     Class XII
1.  Find the intervals in which the following functions are (i) increasing  (ii) decreasing  

(i) f(x)   =    5 + 36x + 3x2  - 2x3     ( Ans:  increasing on [-2,3]

decreasing  on (-α, -2]  U  [3,α)

(ii) f(x)  = x3  + 3x2  - 105x +25      (  Ans: increasing on (-α, -7]U[5,α)

decreasing on [-7,5]

         (iii)      f(x)  =  x4  - 4x3  +4x2  +15         ( Ans:  increasing on [0,1] U [2,α)

                                                                                  Decreasing on (-α,0]U[1,2]

2. Find the intervals in which the following  functions are (i) strictly increasing (ii) strictly decreasing

(i) f(x)  =  - 2x3  -9x2   - 12x  +1     (Ans: increasing on (-2,-1)

decreasing on (-α,-2) U (-1,α)

(ii) f(x)  =   2x3  - 3x2  - 36x  +7      (Ans: stincre on (-α,-2) U (3,α)

stdecr on  (-2,3)

3. Find all the points of local maxima  and minima and hence find  values.

(i) f(x) =  - ¾ x4  - 8x3  - 45/2 x2   + 105.  (Ans: L.Max at x = -5 is 295/4

L.Min at x =-3 is 231/4

          (ii)       f(x)  = sin 4  x   +  cos4  x   , 0 < x < ∏/2  (Ans: L.Min at x = ∏/4 is ½

(iii) f(x)        =  2cosx +x  ,  0<x<∏    (Ans:  L.Maxatx = ∏/6 is ∏/6 + √3

L.Min at x = 5∏/6 is 5∏/6 - √3

  4.  If the sum of the lengths of the hypotenuse and a side of a right triangled Δ   

is given, show that the area  of the Δ is maximum when the angle between 

them is ∏/3. 

5.Ast-line is drawn through a given point P(1,4). Determine the least value of the 

sum of the intercepts on the coordinate axes.                  (Ans:  9)
6.  A jet plane of an enemy is flying along the curve y = x2  + 2.  A soldier is placed 

at the point (3,2) . What is the nearest distance between the soldier and the jet

plane?                                   (Ans: √5 units
7.A given quantity of metal is to be cast into a solid half cylinder ( i.e. with 

rectangular base and semi circular ends) . Show that the total surface area may 

be minimum, the ratio of the length of the cylinder  to the diameter of the 

circular ends is  ∏:  (∏ + 2).  
8.  A wire 50 cm in length is to be cut into two parts and then bent into two 

circles. Find the length of each part so that the sum of the areas of two circles 

is least.                              (Ans: 25 cm, 25 cm)
9. Using differentials, find the approximate value of    1
( 2.002)2   .    (Ans:   0.2495

10. Use Lagrange’s theorem to determine a point P on the curve y = √(x2  - 4) 
which is  defined in [2,4] where the tangent is parallel to the chord  joining  
the end points on the curve.         (Ans:  (c, f(c ) )  =  (  √6,√2).

11. An open box with a square base is to be made out of a given quantity of 

cardboard of area c2square units. Show that the maximum volume of the 
box is c2
6√3.
12. Find the equation of the tangent and normal to the curve 

y(x -2)(x -3)  - x +7 =0  at the point where  it cuts the axis of x.

                                 (Ans:  (7,0),  20y –x +7 =0, y + 20x -140 =0.

13.  At what points the tangent of the curve  y = 2x3- 15x2+36x – 21  be parallel 

to x axis?  Also, find the equations of tangents to the curve at those points.

                                                             (Ans : (2,7), (3,6): y-7=0, y-6=0)

14.Show that the function f given by f(x)= tan -1 (sinx+cosx), x>0 is always an 

increasing function in the interval (0, ∏/4).

15. Show that the cone of greatest volume  which can be inscribed in a given  

sphere  has an altitude   equal to  2/3 of the diameter of the sphere.

16. The section of a corner window is a rectangle   surmounted by an equilateral

triangle. Given the perimeter  of the figure , find the width  of the window in 

order that  the maximum  amount of light may be admitted.

