Class- 6

Sub: Science – 10
Let Us Know Motion

1.
Khusbu, Hridita and Swadichsa starts for school from their houses. The time taken to reach the school by Khusbu was 15 minutes, by Hridita was 20 minutes and by Sawdichsa was 30 minutes. The distance of the school from the house of Khusbu is 1500 meters, of Hridita is 1800 meters and that of Swadichsa is 2100 meters.


a. What is periodic motion? 



b. What kind of motion is the motion of wall clock's pendulum. Explain it. 


c. Determine the speed of Khusbu. 



d. Whose speed is faster between Hridita and Sawdichsa? Give your comment by mathematical           analysis. 


Answer to the question no. 1

a. 
If a moving object passes certain point of its path repeatedly, then the motion is called periodic motion. 

b. 
The motion of wall clock's pendulum is oscillatory motion. Vibratory or oscillatory motion is the motion. Vibratory or oscillatory motion is that motion, where an object is in to and fro periodic motion of its position. The pendulum of a wall clock is also in to and fro periodic motion of its position. That's why the motion of wall clock's pendulum is vibratory or oscillatory motion.

c. 
The distance travelled by a running object in unit time is called its speed. That means, speed = distance/time


In the passage,


The distance of the school from Khusbu's house is 1500 meters, and the time taken to reach the school by Khusbu is 15 minutes = 15 ( 60 seconds

                                                       = 900 seconds

	(
	Khusbu’s speed
	=
	 eq \f(distance travelled by Khusbu,time) 

	
	
	=
	 eq \f(1500m,900sec) 

	
	
	=
	 eq \f(15,9) m/s

	
	
	=
	1.67 m/s



Ans: 1.67 m/s                

d. 
The distance of the school from Hriditas house is 1800 meter. The time taken to reach the school by Hridita is 20 minutes. 


                                             
= 20 ( 60 seconds

                                                    
= 1200 seconds.

	(
	Hridita’s speed
	=
	 eq \f(distance travelled by Hridita,the taken time) 

	
	
	=
	 eq \f(1800meter,1200second) 

	
	
	=
	 eq \f(18,12) m/s

	
	
	=
	1.5 m/s



Again, distance of the school from Sawdicha's house is 2100 meters and the time taken to reach the school by sawdichsa is 30 minutes.

                                                       = 30 ( 60 seconds

                                                       = 1800 seconds

	(
	Sawdichsa’s speed
	=
	 eq \f(distance travelled by Sawdichsa,the taken time) 

	
	
	=
	 eq \f(2100meter,1800second) 

	
	
	=
	 eq \f(21,18) m/s

	
	
	=
	1.17 m/s



From the mathematical result it is seen that, Hridita's speed is 1.5 m./s. and Sawdichsa's speed is 1.17 m./s. That means Hridita's speed is faster.
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One particle is going from point A to the point C


a. What is rest? 



b. What do you mean by reference frame? 



c. What is the average velocity of the particle when moving from point A to point C, determine by calculation. 



d. Whether the time will be more or less if the particle reaches the point C from the point B by  moving with uniform acceleration? Give argument in favour of your answer. 


Answer to the question no. 2

a. 
When an object does not change its position with time, relative to an observer then the object is at rest.

b. 
The observer relative to whom motion or rest is determined is called reference frame. Hence, the reference frame is such a specified object or point, relative to which the rest or motion of an object is determined. The reference name may be a person, an object or a place. Like: to know the distance of the sun from the earth, the earth will be the reference frame.

c. 
While the particle mentioned in the extract was going from A to point C the displacement occured-


= 8 meter + 4 meter


= (8 + 4) meters


= 12 meters


and the total taken time (3 + 1) second = 4 second 


Hence, the particle’s average velocity



=  eq \f(Particle's total displacement,total taken time) 


=  eq \f(12 meter,4 second) 


= 3 m/s (Ans)

d. 
If the particle runs in a balanced acceleration, it will take less time to go from point A to the point C. Because we know that, acceleration is the rate of increase in velocity with time. That's why, while going of the particle from A to C its velocity will be increasing per second, that means, acceleration will be added with its velocity per second and the velocity will be increased. As a result, it will take less time for an object to go from A to C in a balanced acceleration.

3.
The annual sports competetion is going on at school. Participating in 100 meters sprint with Rashid, Karim, Subash and others, Karim became first. At the begining of the game, Karim was behind the three other runners. So, he started to increase his speed and became first. When he finished his running after 10 seconds, his velocity was 12 m./s.


a. What is called this rate of increase in velocity with time?
 


b. What is the difference between speed andvelocity? 



c. Determine the acceleration of Karim by calculation. (Stable velocity = 0) 



d. What change will be occurred in Karim's acceleration if he continues his running in same

          speed? Explain. 

Answer to the question no. 3

a. 
This rate of increase in velocity with time is called acceleration.

b. 
The distance travelled by an object in any direction in unit time is called its speed and the in particular direction in distance travelled by an object/in unit time is called velocity.


Velocity has a particular direction but speed does not have any direction.

c. 
Karim was in the state of rest at first. So, his primary velocity = 0 and after 10 seconds his velocity 12 m/s. Hence, in this time his change of velocity is (12 - 0) m/s = 12 m/s.


So, in l second the change of velocity or acceleration =  eq \f(12 m/s,10 s)  = 1.2 m/s2  
d. 
If Karim continues his running at a same speed his primary velocity and final velocity will be equal. That means change in velocity is zero. That's why the rate of change in velocity is zero. As the rate of change in velocity is called acceleration, so the object that runs in same speed does not have acceleration. So, if Karim continues his running in same speed, the rate of increase in his velocity, that means, acceleration will be zero.

4. 
Shefali sat by the driver of their private car. While the car started to move she noticed that the hand of the speedometer was increasing gradually from zero. She also noticed, the speed of the car was increasing in a rate of 3 m/s. After progressing at the same rate for 10 seconds, she asked the driver to decrease the speed. By decreasing some speed, the driver started to move at the speed of 20 m/s. After a little while, seeing a child at the middle of the road the car was made stopped almost near the child. Thus the child was saved from an accident.


a. What is called motion? 



b. What do you mean by reference frame? 



c. After first 10 seconds, what was the velocity of the car? Determine by calculation. 



d. What would happen to the child if the driver drove the car at the same speed instead of decreasing it? Describe the demerits of driving a car at high speed. 


Answer to the question no. 4

a. 
When an object changes its position with time that is relative to the observer, the object is said to be in motion and the object is in a state of motion.

b. 
To determine the position of an object whether it is at rest or in motion, it is to be compared with another object of the surrounding. That means, the observer relative to whom motion or rest is determined is called reference frame.

c. 
Given that, The velocity of the car is increasing from zero at the rate of 3m./s per second.


 That means, the velocity of the car is increasing 3 metre in l second

                                    (                (             (                            10   (      (3 ( 10) m

                                                                                                              = 30 m.


That means, the velocity of the car after first 10 seconds is 30 metre/second.

d. 
Vehicles with high speed takes more time to be stopped and stop alter going far. Because of decreasing the speed of the car from earlier, the distance where the car was possible to be stopped just after seeing the child, it could not be possible if the car was in high speed. As a result, the child would become the victim of an accident. Because of the low-speed, it was possible to save the child. Hence, we can say that, high speed is one of the causes of accidents. Maximum road accidents happen in our country because of unskilled drivers and driving vehicles at a high speed. So, everyone should drive the vehicle at the speed that can be controlled.
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Dilip participated in 100 meters sprint in his school's annual sports competition. It took him 20 seconds to complete 100 meters race. Instead of going any side, he was running straight. That means, his direction was definite.


a. What is the unit of velocity? 



b. Write two differences between velocity and speed 



c. According to the figure above, what was the velocity of Dilip while going from A to B?
 


d. If Dilip goes from A to B in 50 seconds, then how less will be his velocity? 


Answer to the question no. 5

a. 
The unit of velocity is metre per second.

b. 
The two differences between velocity and speed are shown below:

	
Velocity
	Speed

	i.
	The distance travelled by an object to a particular direction in unit time is called velocity. 
	i. 
	The distance travelled by an object to any direction in unit time is called speed. 

	ii. 
	To determine velocity, the rectilinear distance is measured. 
	ii. 
	To determine speed, the total distance including both rectilinear and curvilinear distances are measured. 


c.
If a person travels 5 metres distance in 20 seconds, what will be his velocity?

d. 
A person travels a distance of 100 metres in 50 seconds and another person travels a distance of 100 metres in 20 seconds. Now, compare the velocity of those two persons.
MCQ

1. What is called, the rate of change of displacement with time?


(a) speed
(b) velocity 
(c) distance
(d) acceleration 
2. What kind of motion is that of the clock’s second hand?


(a) Translational motion 
(b) rotational motion 

(c) oscillatory

(d)  periodic motion 


Read the paragraph below and give answer of the questions no. 3 and 4:


Rimi travelled a linear distance of 8 metres in a particular direction from a fixed position. From there she came back 6 metres the same way.

3. What  distance was traversed by Rimi?

(a) 2 metres 

(b) 10 metres 


(c) 8 metres 

(d) 48 metres 

4. What was Rimi’s displacement?


(a) 2 metres 

(b) 6 metres

(c) 8 metres

(d) 14 metres

5. Which thing is at rest?


(a) Moving bus 

(b) Running rickshaw

(c) Walking people 

(d) Houses 
6. Which thing is in motion?


(a) House 

(b) Buildings 

(c) Trees 

(d) Walking people 
7. What will be called to the stat e of an object when it does not change its position with time, relative to an observe?


(a) Rest  

(b) Motion 

(c) Relative 

(d) Absolute rest 

8. An object can be said in motion or at rest ---


i. by determining position, relative to the time 


ii. by determining position, relative to the observe 


iii. by determining position, in absence 


which one of the following is correct?


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

9. What is called to the observe to whom motion or rest is determined?


(a) Reference frame 

(b)  Position point 

(c) Absolute frame 

(d) Reference point 
10. What is determined relative to reference frame?


(a) Volume 
(b) Force 
(c) Motion  
(d) Temperature

11. How many kinds of motion are there?


(a) 2
(b) 3
(c) 4 
(d) 5
12. Which one is not a classification of motion?


(a) Translational motion

(b) Mix motion 

(c) rotational motion

(d) Periodic motion

13. Translational motion can be divided into how many kinds?


(a) Three
(b) Two 
(c) Four
(d) Five
14. Which one is a classification of translational motion?


(a) Rotational motion

(b) Complex motion

(c) Rectilinear motion 
(d) Periodic motion
15. What is called to the motion when an object travels in a curve line?


(a) Periodic motion

(b) Rotational motion

(c) Rectilinear motion

(d) Curvilinear motion 
16.  Part of motion--


i. translational motion


ii. rotational motion


iii. complex motion


which one of the following is correct?


(a) i and ii
(b) i and iii
(c) ii and iii
(d) i, ii and iii 
17. Motion of clock hands---


i. rotational motion


ii. Periodic motion


iii. transla-rotatory motion


which one of the following is correct?


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


Read the passage given below and answer to the question nos. 18 &19:

At first Rana moved 25 meters towards the east. Then turned back and moved 35 meters in backward direction. It took his 20 seconds in total.

18. What was Rana’s displacement?


(a) 10 meters towards the east 
(b) 10 meters towards the west 

(c) 60 meters towards the east
(d) 60 meters towards the west
19. What was Rana’s speed?


(a) 0.5 m/s.
(b) 3 m/s. 
(c) 200 m/s.
(d) 600 m/s.

20. Which one is an example of rotational motion?


(a) Motion of electric fan 

(b) Motion of table’s drawer

(c) Motion of the hand while writing

(d) Motion of a box sliding along an inclined plane

21. The motion of electric fan is the example of which type of motion?


i. rectilinear motion


ii. complex motion


iii. periodic motion


which one of the following is correct?


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


See the figure given below and answer to the question nos. 22 & 23:


22. Which type of motion is indicated in the figure?


(a) Translational motion

(b) Transla-rotatory motion

(c) Rotational motion 

(d) Oscillatory motion
23. In case of the figure--


i. every points travel in the same way


ii. every points revolve round the centre


iii. every points revolve round the centre with different radius


which one of the following is correct?


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

24. Which motion has both translational and rotational motion?


(a) Complex motion 

(b) Periodic motion

(c) Vibratory motion 

(d) Oscillatory motion
25. What is the another name of complex motion?


(a) Periodic- rotatory motion
(b) Transla- rotatory motion 

(c) Vibra- rotatory motion
(d) Rest- rotatory motion

26. In which motion an object travels a certain path repeatedly?


(a) Translational motion

(b) Complex motion

(c) Curvilinear motion

(d) Periodic motion 
27. Which type of motion is the motion of drill machine?


(a) Translational motion 
(b) Rotational motion

(c) Periodic motion

(d) Transla-rotatory motion

28. The example of periodic motion is--


i. motion of the earth around the sun 


ii. motion of electric fan 


iii. motion of a thin stick


which one of the following is correct?


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


Read the passage given below and answer to the question nos. 29-31:


There is a pendulum clock in Abir’s reading room. Abir noticed that, all the time the second’s hand of the clock remains on rotating fast and the pendulum is moving both on left and right sides. 

29. The motion of Abir’s clock’s hand is what type of motion?


(a) Translational motion

(b) Complex motion

(c) Oscillatory motion

(d) Periodic motion 
30. What is the type of motion of the pendulum?


(a) Translational motion

(b) Complex motion

(c) Oscillatory motion 
(d) Periodic motion
31. What is the type of motion of the pendulum?


(a) Zero 
(b) 2 cm
(c) 10 cm
(d) 20 cm

32. What is the another name of vibratory motion?


(a) Periodic motion

(b) Oscillatory motion 

(c) Rotational motion

(d) Translational motion
33. In which motion an object is in to and fro periodic motion of its position?


(a) Rotational motion

(b) Rectilinear motion

(c) Periodic motion

(d) Vibratory motion 
34. In a vibratory motion an object--


i. is in to and fro periodic motion of its position


ii. travels the same path repeatedly


iii. always travels distance in a straight line


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. What would be the displacement of a person if he takes a round in a circular path of 10 metre circumference?


(a) 0 metre 
(b) 5 metres
(c) 10 metres
(d) 15 metres
36. What is called to the total length travelled by an object in the linear distance covered in a particular direction?


(a) Distance
(b) Displacement 
(c) Velocity
(d) Speed

37. Distance is---


i. primary expression


ii. the length traveled in any direction


iii. the length traveled in a particular direction


which one of the following is correct?


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


Read the passage below and answer to the question nos. 38 & 39:


Rimi started from a place and walked for 8 minutes straight in a particular direction. Then  she returned 6 meters in the backward direction in the same way.

38. What was the distance traveled by Rimi?


(a) 2 meters

(b) 10 meters

(c) 14 meters 

(d) 48 meters
39. What is the displacement of Rimi?


(a) 2 

(b) 6

(c) 8

(d) 14

40. Which one of the following is obtained expression?


(a) Distance

(b) Time

(c) Mass

(d) Speed 
41. Which is the S.I unit of speed?


(a) meter/minute

(b) meter/second2

(c) meter/second 

(d) centimeter/s
42. Which is the S.I unit of distance?


(a) Meter 

(b) Centimeter

(c) Inch

(d) Feet

43. Speed is --


i. travelled distance in particular direction


ii. travelled distance in unit time


iii. ratio of distance and time


which one of the following is correct?


(a) i and ii

(b) i and iii 

(c) ii and iii

(d) i, ii and iii

44. It depends on other expression--


i. distance


ii. speed


iii. velocity


which one of the following is correct?


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


Answer to the question nos. 45 and 46 based on the passage given below:


Rakib and Sakib started for school from their home. Rakib reached at school in 20 minutes and Sakib reached in 40 minutes. The distance of their school from home are 1600 meters and 200 meters respectively.

45. What is the distance travelled by Rakib in one minute?


(a) 100 meters

(b) 80 meters 

(c) 50 meters

(d) 40 meters
46. In the passage, how many speed does Rakib have more than Sakib?


(a) 0.5 m./c. 

(b) 0.40 m./c.

(c) 0.35 m./c.

(d) 0.30 m./c.

47. The change of which per second is called acceleration?


(a) Speed

(b) Displacement

(c) Distance

(d) Velocity 
48. What is called the rate of decrease in velocity?


(a) Retardation 

(b) Acceleration

(c) Velocity

(d) Displacement
49. The velocity of a vehicle in a balanced way decreased from 25 meters/second to 9 meters/second in 4 seconds. What was the acceleration of the vehicle?


(a) Positive

(b) Negative 

(c) Zero

(d) Both A and B
50. The velocity of a vehicle decreased from 30 ms./s to 15 ms./s in 5 seconds. What is the acceleration of the vehicle?


(a) -4 m./s2

(b) -3 m/s2 

(c) 2 m./s2

(d) 1.5 m./s2
51. In respect of acceleration?


i. acceleration
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ii. acceleration(
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iii. acceleration(
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which one of the following is correct?


(a) i and ii 

(b) i and iii


(c) ii and iii

(d) i, ii and iii
52. In case if acceleration--


i. it is the rate of displacement relative to time


ii. if is an obtained expression


iii. its unit is the unit of velocity/time


which one of the following is correct?


(a) i and ii

(b) i and iii 

(c) ii and iii

(d) i, ii and iii

53. What is the reason of happening excessive accidents?


(a) Traffic jam on road

(b) Excessive velocity of vehicle 

(c) Noise of vehicle

(d) Excessive population
54. The chances of accidents are more --


i. in a narrow road


ii. on the turning point of road


iii. on the bridge


which one of the following is correct?


(a) i and ii

(b) i and iii


(c) ii and iii

(d) i, ii and iii
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