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42. The equation of the path traced by a roller-coaster is given by the polynomial 

 𝑓(𝑥) =  𝑎(𝑥 +  9)(𝑥 +  1)(𝑥 −  3). If the roller-coaster crosses y-axis at a point (0, 1), answer the 

following : 

(a) Find the value of a. 

(b) Find second derivative of f(x) at x=-1 

43. 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
. 

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. 

OR 

(c) 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 
101

3
 rad/s,  then find the speed of the car. 

______________________ 

44. A tank,  formed using a combination of a cylinder and a cone, offers better drainage as compared to 

a flat bottomed tank. A tap is connected to such a tank whose conical part is full of water. 

Water is dripping out from a tap at the bottom at the uniform rate of 2 cm3/s. The semi-vertical 

angle of the conical tank is 450 . 

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

(i) Find the volume of water in the tank in terms of its radius r. 

(ii) Find rate of change of radius at an instant when r = 2 √2 cm. 

(iii) (a) Find the rate at which the wet surface of the conical tank is decreasing at an instant 

when radius r = 2 √2 cm.   OR  

(b) Find the rate of change of height h at an instant when height is 4 cm. 
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Answers 
 

1 C  2 A  3 C  4 B 

5 C  6 B  7 C  8 C 

9 B  10 B  11 D  12 B 

13 D  14 A  15 C  16 C 

17 B  18 B  19 A  20 A 

21 B  22 B  23 A  24 D 

25 C  26 A  27 A  28 A 

 

29 
 

 30 1.5cm/s 

31 
 

 32 

 

33   34  

36   37 12 & 12 

38 
     

39   40 
 

41 8 and 8  42 −1

27
, 

−8

27
 

43 i) 𝜃 = 𝑡𝑎𝑛−1 (
5

𝑥
) 

ii) 
𝑑𝜃

𝑑𝑥
=  

−5

𝑥2+25
 

iii) −0.0396 rad/s  OR  

−170551.67m/s 

 44 i) V= 
1

3
𝜋𝑟3 

ii) 
−1

4𝜋
 𝑐𝑚/𝑠 

iii) a) −2cm2/s     OR b) 
−1

8𝜋
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