Class- 6

Sub: Science – 11
Force And Simple Machines

Questions – Answers to the Exercise
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1.

The man showed in the figure is finding it difficult to lift the oil drum. In this circumstances, he alone has to raise up the drum by any means.

a) What is pivot (fulcrum)?


b) How does a simple machine make a piece of work easy to do?


c) Determine the length from A to B.


d) Discuss the advantages of the technique applied by the man to lift the drum.

Answer to the question no.1


a) The point at which the supporting body resists the strong bar to freely ascent and descent or to rotate is the pivot (fulcrum) of the lever.

b) The simple machines can make work easier in one or more than one way mentioned below. Such as –


i. multiplying the applied force by many times (multiplication).


ii. performing a work applying less force.


iii. applying force in one advantageous direction.


iv. performing work in a particular way, which would be dangerous to do in another way.


v. increasing motion and speed.


c) In the a

passage mentioned above, the distance from A to B is the length of the inclined plane. That means the length of the inclined plane will be the distance from A to B.


In the passage, the height of the inclined plane = 5 metre.


We know,


The mechanical efficiency = 
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Hence length of the inclined plane = mechanical efficiency ( height of the inclined plane



= 6 ( 5 metre


= 30 metre


That means, the distance from A to B is 30 metre.


d) The technique which the man will apply to lift the drum is the technique of inclined plane.


Inclined plane is a simple machine, with the help of it a heavy body veritically. The work can be done quite easily by using an inclined plane. To raise a body by sliding over an inclined plane. To raise a body by sliding over an inclined plane, although the distance traversed by the body is more but it requires a small amount of force.


The mechanical efficiency of an inclined plane is:


mechanical efficiency = 
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From this equation it can be understood that to raise a body over the same height the more the length of the inclined plane increases, the more mechanical efficiency is availed.
2.
Moni and Shilpi were stapling some papers using a stapler. Moni was working by applying pressure on the front portion of the stapler. On the other hand, Shilpi was working by pressing on the middle of the stapler.

a) What is lever?


b) How can the mechanical efficiency of class III lever be increased?


c) Explain the fundamental principle of the machine used by Moni and Shilpi.

d) Who should change the way of working in order to make the work much easier between Moni or Shilpi. Analyse and answer.

Answer to the question no.2

a) Level is a simple machine in which a strong bar can freely move upward and downward or rotate on a supporter.

b) In the case of class III lever, the applied force remains in the middle of load and pivot. So, the mechanical efficiency of class III lever can be increased by increasing the length of force arm or decreasing the length of load arm.

c) The stapler machine used by Moni and Shilpi is one kind of lever. So, the principle of the lever will be the principle of the stapler. The mechanical efficiency of the machine is = 
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The formula of the mechine is as follows:


Applied force ( the length of force arm = weight ( the length of load-arm

Or, 
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This machine is formed on the basis of the above mentioned formula.


d) By changing the type of work and doing it by the same way of Moin, this work can made easier. Because stapler is a class III lever and the applied force is effective in the middle. The load and the pivot remain on the two edges. In this case, the load remains on the front portion and the pivot remains on the back portion of the stapler. So, when the applied force will be as close to the load, that means the more the length of the load-arm is shorter the more will be the work easier. As Moni is working by applying pressure on the front portion of the stapler meaning close to the load, that's why he can do the work with minimum application of force. But Shilpi is doing the work by applying pressure on the middle of the stapler; as the length of its load arm is larger than Moni she needs to work with maximum application of force.

Thats why if Shilpi changes her way of working, her work will be easier.
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See the picture above. Here the length of the force arm is 75 centimeters, the length of the load arm is 25 centimeter and the weight of the load is 300 newtons.

a) What is force?


b) To lift the load, on which side will the man apply the force?


c) How much force will be applied by the man to lift the load?


d) In this machine, is the direction of the force changing? Explain.
Answer to the question no.3

a) The unit of force is Newton.

b) In the picture, to lift the load, the man will apply force downwards.


c) We know, the principle of lever, Applied force ( the length of force-arm = load ( the length of load-arm.

Here, the length force-arm = 75 centimetres


the length of load – arm = 25 centimetres


and the weight of the load = 300 newtons

Hence, force ( 75 c.m. = 300 netwton ( 25 cm


or, force = 
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= 100 newton

Hence te applied force is 100 newton.


d) Yes, the direction of force is changing here. Here, the pivot remains in the middle of the force-arm and the load-arm. In the picture, the man is applying force downward to lift the load, but the load is being lifted upwards. Hence the direction of force is changing.

4.
As the class teacher asked to bring a simple machine from home, Bokul brought a scissor and Mukul brought a nut-cracker.

a) How many classes of lever are there?


b) How do pincers make work easier?


c) How can mechanical efficiency be availed from the machines?

d) Which machine is classified as which type? Explain.

Answer to the question no.4

a) Levers are of three classes.

b) In case of gripping a substance by pincers the closer the pressure of the finger to the substance, it will be easier to grab the substance. Here also basically increasing the length of the force-arm, that is by decreasing the length of the load-arm that the work is made rather easy.


c) At the time of cutting clothes by scissors it will be much easier to cut the thing placing it closer to the fulcrum. That means, the shorter the length of the load-arm, the less force will be required to apply to cut the cloth.

In case of nut-cracker, the closer the pivot is to the load and the further the hands are from the pivot to give pressure on the handless, the less force will e required to apply to cut the hard body. That means, the shorter the length of the load-arm and the longer the length of the force-arm, the less force will be required to apply to cut the hard body.

d) In case of those levers where the pivot is in the middle of applied force and the load-are class I levers. Scissors are class I lever as the pivot remains in the middle of the load-arm and the force-arm. In case of those lever where the load remains in the middle and the position of the pivot is on the edge are class II levers. In class II lever, the length of the load-arm is always shorter than the length of the force-arm. The pivot of nut-cracker remains on the edge, the hard body which is to be cut remains in the middle and the force is applied to the opposite edge of the pivot. That is why nut cracker is a class I lever.
MCQ
1. Which one is a lever of class-II?


(a) scissors 
(b) forceps 
(c) pincers 
(d) nut-cracker 
2. How is the mechanical efficiency availed from inclined plane?


(a) increasing length 


(b) decreasing  length 

(c) increasing height 


(d) decreasing height 

3. What is force?


(a) Push 
(b) Pressure
(c) Energy
(d) Work
4. Why is the shape of an eraser changed if it is palled?


(a) For the influence of force 
(b) For the influence of temperature 

(c) For the influence of power
(d) For the influence of power


Another marble is thrown off to the target of a fixed marble. This marble takes the fixed marble far. 


Answer the question nos. 5 and 6 according to above information.

5. Which one is applied in the stated situation?


(a) Heat 
(b) Force 
(c) Pressure 
(d) Push 

6. In the stated situation, the fixed marble can be ---


i. changed from rest to motion

ii. changed direction of the motion 

iii. changed is size

Which one of the following is correct?


(a) i and ii
(b) ii and iii
(c) i and iii
(d) i, ii and iii 
7. Which  one is a simple machine?


(a)  Sewing machine 
(b) Cycle
(c) Tractor 
(d) Scissor
8. Simple machine ---


i. increases the applied force

ii. decreases speed and distance 

iii. applies force to a convenient direction 

which one of the following is correct?


(a) i and ii
(b) ii and iii
(c) i and iii 
(d) i, ii and iii
9. Which is mechanical efficiency?


(a) 
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10. Which is the principle of lever?


(a)  eq \f(Weight,force) =  eq \f(length of force - arm,length of load - arm)  
  
(b)  eq \f(Work,Applied force) =  eq \f(length of force - arm,length of load - arm) 

(c)  eq \f(Load,Applied force) =  eq \f(length of force - arm,length of load - arm) 

(d)  eq \f(Force,Weight) =  eq \f(length of force - arm,length of load - arm) 
11. What is the point called at which the supporting body resists the strong bar to freely ascent and descent?


(a) Halcrum
(b) Force 
(c) Lever
(d) Pivot 
12. What will be the mechanical efficiency if minimum load is lifted using maximum force?


(a) 1
(b) Less than 1 
(c) More than 1
(d) Zero
13. With the help of lever ----


i. heavy objects can be lifted 

ii. e-mails can be sent

iii. mechanical efficiency can be availed 

Which one of the following is correct?


(a) i and ii
(b) ii and iii
(c) i and iii 
(d) i, ii and iii

14. In case of lever the mechanical efficiency is --


i. length of the force-arm/length of the load-arm

ii. load/applied force 

iii. applied force/load

Which one of the following is correct?


(a) i and ii 
(b) ii and iii
(c) i and iii
(d) i, ii and iii
15. On the basis of applied force, load and pivot the lever can be classified into how many types?


(a) 2
(b) 3 
(c) 4
(d) 5

16. In which case of following pivot is in the middle of applied force and the load?


(a) Nut cracker 
(b) Bottle opener
(c) Pincers
(d) husking pedal 
17. Which one is class I lever?


(a) Nut cracker 
(b) Pincers 
(c) Fishing pole 
(d) Scissors 
18. In which one is applied force and the pivot remain on the two edges?


(a) Pincers 
(b) Bottle opener 
(c) Scissors 
(d) Hammer
19. Which are the levers of class II?


(a) Scissons
(b) Forceps 
(c) Pincers
(d) Nut cracker 
20. Force is applied in the middle of which class of lever?


(a) First 
(b) Second 
(c) Third 
(d) Fourth
21. Class III lever is ----


i. pincers 

ii. hammer

iii. bottle opener

Which one of the following is correct?


(a) i and ii 
(b) ii and iii
(c) i and iii
(d) i, ii and iii

22. In case of class III lever, mechanical efficient can be increased ---


i. by increasing the length of the force-arm

ii. by decreasing the length of the load-arm

iii. by increasing the length of the load-arm

which one of the following is correct?


(a) i and ii 
(b) ii and iii
(c) i and iii
(d) i, ii and iii

Answer to the question nos. 23-25 based on the figure given below:


23. The picture is an example of which class of lever?


(a) Class I 
(b) Class II
(c) Class III
(d) Class IV
24. Where is the position of the pivot of this lever?


(a) In the middle of the load and the force 

(b) In the opposite end of the load

(c) In the opposite end of the force 

(d) Near to the opposite end of the force 
25. Works can be done easily by the machine ----


i. by increasing  the length of the force-arm

ii. by moving away the point of applying force from the pivot.

iii. by decreasing the length of the force-arm

which one of the following is correct?


(a) i and ii 
(b) ii and iii
(c) i and iii
(d) i, ii and iii
26. What types of lever  is forceps?


(a) Class  I 
(b) Class  II
(c) Class III
(d) Class IV

27. An inclined plane is -----


(a) Lever 
(b) Pulley
(c) Simple machine 
(d) Wheel –rod axis

28. Which simple machine can be compared to the staircases of buildings?


(a) Lever 
(b) Pulley
(c) Inclined plane 
(d) Wheel-rod axis
29. Which one follows the principle of lever and inclined plane at the same time?


(a) Pulley
(b) Jack screw 
(c) Wheel-rod axis
(d) Harrmer
30. The twisted portion of the jack screw works as what?


(a) Lever 
(b) Pump
(c) Pulley
(d) Inclined 
31. What is called the height of the twisted portion of the jack-screw?


(a) Height of the inclined plane  
(b) Length of the inclined  plane

(c) Length of the load-arm
(d) Length of the force-arm
32. What is called the distance travelled through the twisted path by screw in jack screw? 


(a) Height of the inclined plane 
(b) Length of the inclined plane 

(c) Length of the load-arm
(d) Length of the force-arm
33. Which principle does jack-screw follow?


i. principle of lever 

ii. principle of inclined plane

iii. principle of pulley

which one of the following is correct?


(a) i and ii 
(b) ii and iii
(c) i and iii
(d) i, ii and iii

34. Pulley ----


i. is a simple machine 

ii. a machine with two grooved wheels 

iii. rotates around an axis-rod 

which one of the following is correct?


(a) i and ii
(b) i and iii
(c) ii and iii 
(d) i, ii and iii
35. In the extract if the point A is moved to the point D of the lever then?


i. the load can be lifted with minimum effort 

ii. mechanical efficiency will be decreased 

iii. length of the force-arm will be increased

which one of the following is correct?


(a) i and ii
(b) ii and iii
(c) i and iii 
(d) i, ii and iii
36. Which  one of the following acts as wheel-rod axis?


(a) The wheel of motor car 
(b) Jack-screw

(c) Forceps

(d) Pulley
37. In the wheel-rod axis, the rod-axis acts as what?


(a) Force-arm

(b) Load-arm 

(c) Mass-arm

(d) Inclined plane
38. The mechanical efficiency of wheel and rod-axis depends on what?


(a) Load

(b) Force 

(c) Radius of the wheel

(d) Radius of the wheel and rod-axis 
39. Which one follows the principle of the wheel and rod-axis?


(a) Wheel of motor car 
(b) Nut cracker

(c) Jack-screw

(d) Inclined plane 
40. Which one is used to lift up water from the well?


(a) Wheel-rod axis 
(b) Pulley 
(c) Jack-screw
(d) Inclined plane 

41. In wheel-rod axis ---


i. the wheel is the force-arm

ii. the rod-axis is the load-arm

iii. mechanical efficiency depends on the radius of the wheel and the rod-axis

which one of the following is correct?


(a) i and ii
(b) ii and iii
(c) i and iii
(d) i, ii and iii 

Read the passage given below and answer to the question nos. 42 and 43:


Aslam was driving a screw into a soft wood with two screw drivers of different size. Rahim notice that it is easier to drive the screw with long handled screw driver than the small handled. 

42. The machines mentioned in the passage do work like what?


(a) Wheel-rod axis 
(b) Lever
(c) Jack-screw
(d) Inclined plane 
43. Why was it easier to work with the long handled machine than the short handled?


(a) Mechanical efficiency is increased with the increasing of the ratio of radius of the wheel and the rod-axis 

(b) Mechanical efficiency is decreased with the increasing of the radius of the wheel

(c) Mechanical efficiency is decreased with the increasing of the radius of the rod-axis

(d) Mechanical efficiency is increased with the decreasing of the radius of he wheel and the rod-axis

44. Which organ of human body works as the simple machine?


(a) Jaw of mouth 
(b) Eyes 
(c) Brain 
(d) Kidney
45. Human body is ____


(a) Simple machine 
(b)  Complex machine 
(c) None 
(d) Both 
46. In human body, it works like the simple machine____


i. jaw of mouth 

ii. brain 

iii. hands 

which one of the following is correct?


(a) i and ii
(b) ii and iii
(c) i and iii 
(d) i, ii and iii
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