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Questions 
7.1) Is it possible for a body to be accelerated if its speed is constant? 

Answer: 

Yes, it is possible if a body is moving with constant speed in a circular path, its direction 

of velocity changes but its magnitude and speed remains constant. Hence the body is 

said to be accelerated. 

 

7.2) Explain what is meant by centripetal acceleration. 

Answer: 

CENTRIPETAL ACCELERATION: 

“When a body is moving in a circle it is acted upon by centripetal force. The centripetal 

force produces acceleration in its own direction called centripetal acceleration.” 

EXPLANATION:                                

Consider a body of mass “m” moving with constant speed in a circle of radius “r.” At any 

instant the direction of velocity is directed along the tangent to the circular path. As the 

body moves along the circumference of the circle the direction of velocity is 

continuously changing, it has an acceleration. According to Newton’s law of motion a 

force must be acting upon it. If the magnitude of velocity (speed) remains, constant this 

force must have no component in the direction of motion, so this force must be at right 

angle to the tangent to the circle, and it is directed towards the center of the circle called 

centripetal force (force directed towards the center of circle). According to Newton’s 

Second Law of Motion, the centripetal force produces acceleration in its own direction 

as shown in the figure. 
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It can be shown that the magnitude of centripetal acceleration is equal to the 

square of the speed divided by the radius of the circle. The magnitude of this 

acceleration “ac” is given by 

                                             ac = v2/r 

This equation shows the centripetal acceleration. 

 

7.3) What is centripetal force? Give examples of a body moving in a 

circular path. 

Answer: 

CENTRIPETAL FORCE: 

“The force which acts towards the Centre along the radius of a circular path on which 

the body moves with a uniform velocity is called centripetal force”. 

EXPLANATION: 

In uniform circular motion, there must be a net force that must be applied to an object 

towards the Centre of a circle to make the object move round the circle called 

centripetal force, without this force the object does not move in a circular path. 

According to Newton’s Second Law of Motion, this force produces acceleration towards 

the Centre of the circle called centripetal acceleration. To find the magnitude of the 
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centripetal force, consider an object of mass “m” moving in a circle of radius “r” with 

constant speed “v” as shown in figure. 

 

From Newton's 2nd Law of Motion, we have                                                         

                                                               F = mac 

Where "ac” is the centripetal acceleration produced by centripetal force “F” 

Substituting the value of “ac” in the above equation, we have a centripetal force 

                                               F = mv2/r                      as               ac = v2/r 

Thus, the centripetal force is directly proportional to the mass of the object, to the 

square of its linear speed and inversely proportional to the radius of a circular 

path. 

7.4) Why is the acceleration of a body moving uniformly in a circle, 

directed towards the Centre? 

Answer: 

Because when a body moves in a circle under the influence of centripetal force as a 

reaction a centrifugal force acts on the body which compels it to go out the circular path 

so in order to keep it moving in the circular path the acceleration of a body moving 

uniformly in a circle, must be directed towards the Centre. 
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7.5) When a moving car turns around a corner to the left, in what 

direction does the acceptance tend to fall? 

Answer: 

When a moving car turns around a corner to the left, the acceptance tends to fall to the 

left. The reason is that when the car is moving in the straight line the acceptant are in 

the state of linear motion i.e. they are in the state of inertia, so on taking the right turn 

the acceptance fall to the left due to straight line motion. 

 

7.6) What is a centrifuge? Give some practical applications of a 

centrifuge. 

Answer: 

CENTRIFUGE: 

“It is an appliance used to separate heavier particles from lighter particles in a liquid. 

The liquid is rotated in a cylindrical vessel at high speed with the help of an electric 

motor. The heavier particle moves away from the axis of rotation and lighter particles 

move near to the axis of rotation.” 

PRACTICAL APPLICATIONS OF A CENTRIFUGE: 

i) WASHING MACHINE DRYER:                          

In the washing machine dryer, the wet clothes are rotated at high speed. The water 

particles due to centrifugal force throw outward through the holes in the wall of the outer 

vessel as the drum containing wet clothes rotates. 

ii) CREAM SEPARATOR: 
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A cream separator is a type of centrifuge in which milk is rotated at high speed, the 

lighter cream particles collect near the axis while the skimmed milk moves away from 

the axis. 

iii) SUGAR INDUSTRY: 

Sugar crystals are separated from molasses with the help of a centrifuge. When sugar 

solution is rotated in a cylindrical vessel the sugar crystals move away from the axis of 

rotation and are collected on the net around the vessel drum. 

 

 

 

7.7) State and explain Newton’s law of gravitation. 

Answer: 

LAW OF UNIVERSAL GRAVITATION: 

 According to Newton’s law 

“Everybody in this universe attracts every other body with a force which is directly 

proportional to the product of their masses and inversely proportional to the square of 

distance between their centers.” 

EXPLANATION: 

Consider two bodies “A” and ``B” of masses ‘m1’ and ‘m2’ respectively that are placed 

with their centers at distance “r” from each other as shown in the figure. 
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According to Newton's law of gravitation the force of attraction exerted by body 

‘A’ on ‘B’ body is same in magnitude but opposite in direction to the force exerted 

by body ‘B’ on ‘A’ body. 

                                                                     F ∝ m1m2 …………………………… 

(1) 

                                                                     F ∝ 1/ r2 ……………………………… 

(2) 

 Combining (1) and (2) then 

                                                                     F ∝ (m1m2)/r2 …………………….. (3) 

                                                                     F = (G m1m2)/r2 …………………….. 

(4) 

The “G” is called the gravitational constant and its value is 6.67x10-11 N-m2/kg2. 

 

7.8) How one can determine the mass of earth. 

https://www.perfect24u.com/


 

7 

Answer: 

MASS OF EARTH 

The mass of earth can be determined with the help of Newton’s law of universal 

gravitation. We know that the earth attracts the bodies towards its Centre. Consider a 

body of mass ‘m’ placed on the surface of earth as shown in figure. 

 

If ‘Me’ be the mass of the earth and ‘Re’ its radius then the force with which the 

earth attracts the body towards its Centre is given by the equation. 

                                             F = (GmMe)/Re
2  …………………… (1) 

But the force of attraction is equal to the weight of the body. So\ 

                                              F = W 

                                              mg= (GmMe)/Re
2 

                                              g= (GMe)/Re
2 

                                             Me = gRe
2/G         ………………………. (2) 

Since 

 g = 9.8m/sec2, 

G = 6.67x10 11 N-m2/Kg2 and 

Re = 6.38 x 106m 
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After substituting these values in above equation, we find the mass of earth 5.98 

x 1024Kg or                                      

                                             Me = 6 x 1024Kg 

7.9) How would the value of 'g’ and ‘G’ be affected, if the mass of 

earth becomes four times? 

Answer: 

“G” is a gravitational constant and it remains unchanged by changing the mass of earth. 

But “g” increases four times since g = (GMe)/R2. 

 

7.10) Explain how the value of 'g' decreases with a change in the 

altitude. 

Answer: 

VALUE OF ‘g’ DECREASES WITH ALTITUDE: 

The acceleration of gravity ‘g’ is the acceleration imparted to a body by its own weight. 

Consider a body of mass ‘m’ on earth’s surface as shown in figure. 

 

The gravitational force of attraction between the body and earth is equal to the 

weight of the body. So, 

                            F = W = (GmMe)/R2 

Or 
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                                mg = (GmMe)/R2 

Or 

                                g = (G Me)/R2 ............... (1) 

Since “G” and “Me” are constant, the acceleration of gravity “g” decreases with 

increasing distance “R” from the Centre of the earth 

                                          g ∝ 1/R2 

The “g” at any point above the surface of the earth will vary inversely as the 

square of the distance from that point to its centre. 

If a body is moved up to “h” distance from earth surface the acceleration due to 

gravity at that point is 

                                 gh=GMe/(R+h)2 ........... (2) 

Divide equation (2) by (1), we get 

or 

                                gh/g = G Me / (R+h)2 + GMe / R2 

                                gh/g = G Me / (R+h)2 x R2 / GMe = R2 / (R+h)2  

                                gh/g = 1 / (R+h)2 / R2 

                                gh/g = 1/(1+2h/R + h2/R2) 

As h2/R2 is very small so neglecting it we get 

                                gh/g = 1/(1+2h/R ) 

                                gh/g = (1+2h/R )-1 

Using binomial theorem and neglecting higher powers 

                                gh/g = (1-2h/R ) 

                                 gh = g (1-2h/R ) 
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This equation shows that greater the value of “h” the smaller is the value of ‘gh’ or 

the value of “g” decreases with altitude. 
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