
Application Of Derivatives 

 

1. The derivative of sin (x2) w.r.t. x, at x = √𝛑 is :  (2024) 

(A) 1 

(B) – 1 

(C) −𝟐√𝛑 

(D) 𝟐√𝛑 

Ans. (C)  −𝟐√𝛑 

2. Show that the function f(x) = 4𝒙3 – 18𝒙2 + 27𝒙 – 7 has neither maxima nor 

minima.  (2024) 

Ans. f′ (x) = 12𝒙2 − 36𝒙 + 27 

= 3 (2 x -3)2 ≥ 0 for all 𝒙 ∈ R 

∴ f is increasing on R . 

Hence f(x) does not have maxima or minima. 

3. Case Study Based Question : (2024) 

The traffic police has installed Over Speed Violation Detection (OSVD) system at 

various locations in a city. These cameras can capture a speeding vehicle from a 

distance of 300 m and even function in the dark.  

   

A camera is installed on a pole at the height of 5 m. It detects a car travelling away 

from the pole at the speed of 20 m/s. At any point, x m away from the base of the 

pole, the angle of elevation of the speed camera from the car C is θ. 

On the basis of the above information, answer the following questions :  

(i) Express θ in terms of height of the camera installed on the pole and x. 

(ii) Find dθ/dx. 
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(iii) (a) Find the rate of change of angle of elevation with respect to time at an 

instant when the car is 50 m away from the pole. 

(b) If the rate of change of angle of elevation with respect to time of another car 

at a distance of 50 m from the base of the pole is 3/101 rad/s, then find the speed 

of the car.  

Ans. 

 

 

 

Hence the speed is 15 m/s 
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