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1. ( See the following data and answer the related questions. 

	Time in see

Name for

distance
	3
	6
	9
	12
	15

	Distance of Rumi
	30m
	60m
	95m
	140m
	150m

	Distance Joni
	35m
	75m
	90m
	125m
	165m

	Distance Roni
	35m
	75m
	100m
	135m
	155m




[Sylhet Cadet-2015]
a.
Define least count?
1

b.
"The unit of a physical quantity can be measured from its dimension"- Explain.
2

c.
Calculate the velocity of Rumi, Joni and Roni for last three interval of time.
3

d.
Who is maintaning the maximum average velocity and who is maintaining the maximum linearity in his velocity? Give prediction after drawing their distance vs time graph.
4

Answer to the question no. 1
eq \o((,a) The distance through which the screw advances when the circular scale is rotated through only 1 division is called least count. 

eq \o((,b) By now, we know that a physical quantity is a combination of one or more fundamental quantities. So, any physical quantities may be expressed as the product of one or more fundamental quantities of different powers. The power of fundamental quantities in a physical quantity is called its dimension. So, the unit of a physical quantity can be measured from its dimension. 

eq \o((,c) The velocity of Rumi,

at 9th second, =  eq \b(\f(95 − 30,9 − 3)) = 10.83 ms−1
at 12th second, =  eq \b(\f(140 − 30,12 − 3)) = 12.22 ms−1
at 15th second, =  eq \b(\f(150 − 30,15 − 3)) = 10 ms−1
The velocity of Joni,

at 9th second, =  eq \b(\f(90 − 35,9 − 3)) = 9.16 ms−1
at 12th second, =  eq \b(\f(125 − 35,12 − 3)) = 10 ms−1
at 15th second, =  eq \b(\f(165 − 35,15 )) = 10.83 ms−1
The velcity of Roni,

at 9th second, =  eq \b(\f(100 − 35,9 − 3)) = 10.83 ms−1
at 12th second, =  eq \b(\f(135 − 35,12 − 3)) = 11.11 ms−1
at 15th second, =  eq \b(\f(155 − 35,15 − 3)) = 10 ms−1         

eq \o((,d) Distance vs time graph:

[image: image112.wmf]
From the graph, we can see that Roni maintaining the maximum average velocity. And Rumi is maintaining the maximum linear velocity. 

2=

eq \o(((((,Ques.(1) Kamal with his family members started for visiting Jaflong in Sylhet by microbus. He recorded the magnitude of velocity i.e. speed of the car from the speedimeter after every 5 min throughout the journey. The magnitude of velocity, he got per hour was 18, 36, 54, 36 and 18 kilometer.
[Mirzapur Cadet-2015]
a.
What is instantaneous speed?
1

b.
Explain the acceleration of an object moving with uniform velocity.
2

c.
Find the distance traveled by the car in first 5 min.
3

d.
Draw and explain the velocity time graph by the collected data.
4

Answer to the question no. 1
eq \o((,a) The speed of a moving body at any instant is called instantaneous speed. 
eq \o((,b) The rate of change of non-uniform velocity of an object with time is called its acceleration. If the initial velocity of the object is u and final velocity is v after time t then(
Change in velocity in time t = v − u

( Change in velocity in unit time =  eq \f(v − u,t)
( Rate of change of velocity = acceleration, a =  eq \f(v − u,t)
      But in uniform velocity means velocity does not change over time. So v = u

( Acceleration =  eq \f(v − u,t) =  eq \f(v − v,t) = 0

( An object moving with uniform velocity have zero acceleration. 
eq \o((,c) For the first 5 minutes the reading from speedometer was 18 km/ hour

                          =  eq \f(18,60)km/min = 0.3 km/min

( In the first 5 minutes the distance they travel s = v.t 

                                                            = 0.3 ( 5 = 1.5 km. 
eq \o((,d) Here from the curve, we can notice that for first 15 minutes the car ran on uniform accelration. The first five minutes the velocity is 18 km/hour = 0.3 km/min. For the second five minutes velocity is 36 km/ hour = 0.6 km/min. So the acceleration(
a =  eq \f(0.6 − 0.3,5) = 0.06km min−2
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and continues next five minutes with same acceleration. 

After passing 15 minutes of the journey the car achieve uniform velocity and run in 54 km h−1 = 1.2 km min−1. Then for the next 10 minutes the car declerates at the same rate (a = −0.06 km min−2) and achieve 0.3 km min−1 after half an hour of travelling. 
eq \o(((((,Ques.(1) When a rat was 15 m ahead of a cat. The cat started running to catch the rat with a uniform acceleration of 2 ms-2. The rat was running with a uniform velocity of 14 ms-1.
[Rajshahi Cadet-2015]
a.
What is uniform velocity?
1

b.
Friction is a necessary evil- give argument in favor of it.
2

c.
Find out the time when the velocity of the cat will be equal to that of the rat.
3

d.
Will the cat be able to catch the rat? Represent logical analysis in favor of your answer.
4

Answer to the question no. 1
eq \o((,a) If the magnitude and direction of the velocity of a moving body remains unchanged, then the velocity of the body as called uniform or equal velocity. The velocity of sound is a good example of natural phenomenon of uniform velocity. 
eq \o((,b) Friction has both advantage and disadvantages. Due to friction, it is possible to construct buildings or to stop a moving body once it is in motion. On the other hand, moving body wears out because of excess friction. The energy wasted for friction converts to heat energy. So in an engine controlled machine, excess friction can overheat engine or parts of it. But we cannot discard friction totally. We need to increase or decrease friction by some process in our daily life. For this reason friction is called necessary evil. 
eq \o((,c) Let after t seconds from starting, the velocities of cat and rat are equal. The rat was running at a uniform velocity. So after t second the velocity of rat is v = 14ms−1.

Here initial velocity of cat u = 0 ms−1 

Acceleration a = 2ms−2.

Velocity of cat after t second,

v( = u + at


= 0 + 2t = 2t

According to the question, the cat will catch the rat when   v( = v.

( 2t = 14

( t = 7s

( After 7 seconds from starting the velocities of cat and rat are equal. 

eq \o((,d) 

[image: image3.emf] 
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The cat will be able to catch the rat.

Because cat was running with uniform acceleration of 

2 ms−2 while the poor rate was running with uniform velocity (no acceleration).So, cat's velocity increased every second and gradually came closer to rat. 

t, time letter the rat will be caught. 

Mathematically−

cat's running distance

AC = ut +  eq \f(1,2)at2

= 0 +  eq \f(1,2).2t2 = t2
rat's running distance BC = vt = 14t and AB = 15m.

( AB + BC = AC

      14t + 15 = t2 

( 
t2 − 14t − 15 = 0

(
t2 − 15t + t − 15 = 0

(
t(t − 15) + 1(t − 15) = 0

(
(t − 15) (t + 1) = 0

( t = 15s.

Since, there in a real value of time can be found to catch the rat, the cat will be able to catch the rat. 

3. ( Mr. Ruhan started from his house to the office by a jeep. The distance between the house and office is 3 km. Starting from rest the car moves with uniform acceleration and it crosses 1st kilometer in 4 minutes. Then the car moves with uniform velocity.
[Pabna Cadet-2015]
a.
Draw a velocity vs. time graph in which a body moves with uniform retardation.
1

b.
State the laws of falling bodies.
2

c.
Find out the total time taken by Mr. Ruhan to reaches his office?
3

d.
In 6 minutes Mr. Ruhan crosses 66.67% of the total distance. Verify this statement mathematically according to stem.
4

Answer to the question no. 3
eq \o((,a) 
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Figure: velocity vs time graph for uniform retardation. 

eq \o((,b) Laws of falling bodies are : 

First law : All bodies falling form rest and from the same height without any resistance traverse equal distance in equal time. 

Second law: The velocity (v), acquired by a freely falling body form rest in a given time (t) is directly proportional to time that is, v ( t. 

Third law: The distance (h) traversed by a freely falling body form rest in a given time (t) is directly proportional to the square of the time, that is h ( r2. 

eq \o((,c) For first 1 Kilometer with uniform acceleration

distance s = 1 km = 1000 m 

( time t = 4 min = 240s 

now s =  eq \f(u + v,2) . t1
( =  eq \f(1000,240) ( 2 = O + v 

( v =  eq \f(25,3) ms–1 = final velocity 

( time taken for rest of (3 – 1) =  2 km = 2000 m is t2 =  eq \f(s,v) =  eq \f(2000,\f(25,3)) = 240 s = 4 min 

total time needed t1 + t2 = 4 min + 4 min = 8 min 

eq \o((,d) 66.67% of the total distance 3 km  =  eq \f(66.67,100) ( 3000


= 2000 m 

First 1000 m is reached in 4 min 

Then to cross 66.67% of 6 km, the rest (2000 – 1000) m 

= 1000 must be reached in 2 minutes = 120 s 

 In this 120s distance reached s = vt 


=  eq \f(25,3) ( 120 


= 1000 m 

( 66.67% of total distance can be reached in 6 minutes. 

eq \o(((((,Ques.(1) A body of mass 950 kg is moving with the velocity of 50 km/h meets with another body of mass 700 kg. Which is coming from the opposite side with the velocity of 65 km/h and collide each other. After the collision they become a single body.


[Joypurhat Girls' Cadet-2015]
a.
What is called non-contact force?
1

b.
What is meant by momentum?
2

c.
Calculate the velocity of the combined body?
3

d.
Does the above stimulus support the principal of conservation of momentum? Give your opinion with mathematically.
4

Answer to the question no. 1
eq \o((,a) The force which acts without direct contact between two bodies is called non-contact force.
eq \o((,b) Momentum is a measure of how difficult it is to stop something that is moving. Momentum is related to the force. This relation is obtained quantitatively in Newton's second law of motion.

Momentum is the product of the mass and velocity of a moving body.

Let, the mass of a body = m


    Velocity = v


( Momentum = mv

Momentum is a vector quantity. Its direction is in the direction of velocity. It is observed from equation that the momentum of a body will be large if the body has a large mass and moving faster.

Unit: The unit of momentum is, unit of mass ( unit of velocity, i.e. kg ( ms−1 or kg ms−1. If a body of 1 kg moves with a velocity of 1 ms−1, its momentum will be 1 kg ms−1+. 
eq \o((,c) According to, conservation of momentum 

	       m1u1 + m2u2 = (m1 + m2)v

( (950 ( 13.89) + 700(−18.056)


= v(950 + 700)

( v =  eq \f(13195.5 − 12.638.5,1650)

= 0.337 ms−1
Since final velocity is of positive sign so combined body will move in the direction of first body. 
	Given,

a body of mass, 


m1 = 950kg

velocity u1 = 50 kmh−1

=  eq \f(50 ( 1000,60 ( 60)

= 13.89 ms−1
another body of mass m2 

= 700 kg

( velocity u2 = 65 kmh−1
= −  eq \f(65 ( 1000,60 ( 60)
= − 18.056 ms−1
[since opposite direction so negative sign]

Final velocity, v = ?


eq \o((,d) According to the law of conservation of momentum, if there is no external force acting on two or more bodies then the momentum will not change and the bodies will move along the same straight line.
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We know, momentum of a body = mass of that body ( velocity of that body. 

Momentum before collision:

Pass of first body m1 = 950 kg

Velocity of first body u1 = 13.89 ms−1
Mass of second body m2 = 700 kg

Velocity of second body u2 = −18.056 ms−1 [due to its opposite direction]

( Momentum before collision m1u1 + m2u2
= (950 ( 13.89) − (700 ( 18.056)

= 556.03 kg ms−1
Momentum after collision:

Mass of combined body m = m1 + m2 = 950 + 700


= 1650 kg

Velocity of combined body v = m1 + m2 = 950 + 700 


= 1650 kg

( Momentum after collision mv = 1650 ( 0.337


= 556.05 kg ms−1
eq \o(((((,Ques.(2) 
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[Joypurhat Girls' Cadet-2015]
a.
What is retardation?
1

b.
The acceleration of a body is 5 ms‑2 What does it mean?
2

c.
Calculate the acceleration from the graph.
3

d.
Explain mathematically total distance from A to C.
4

Answer to the question no. 2
eq \o((,a) The rate of decrease of velocity of a body with time is called negative acceleration or retardation. 
eq \o((,b) The acceleration of a body is 5ms−2 in a straight line means the velocity of the body increases by 5 ms−1 in 1 second. Acceleration is a vector quantity. So, it demands to be measured in a straight line. 
eq \o((,c) Acceleration from A to B =  eq \f(change of velocity,time)

=  eq \f(10,5) = 2 ms−2
Acceleration from B to C =  eq \f(change of velocity,time)

=  eq \f(0,5) = 0 ms−2
[image: image6.png]



If at 15s velocity is at point D.

( Acceleration from C to D =  eq \f(change of velocity,time)

=  eq \f(−10,5) [decrease of velocity]

( Average acceleration for whole path a =  eq \f(2 + 0 − 2,3)

= 0 ms−2
eq \o((,d) 
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From A to B, the body is in uniform acceleration and it initial velocity is zero, final velocity 10 ms−1
( v = u + at

( 10 = 0 + a.5

( a =  eq \f(10,5) = 2 ms−2
( Distance S = ut +  eq \f(1,2)at2 = 0 +  eq \f(1,2).2.(5)2 = 25m

From B to C, the body is in uniform velocity and the velocity is 10 ms−1
(Distance S = vt = 10 ( 5 = 50 m.

( Distance from A to C = (25 + 50)m = 75m. 
5. ( A car is moving with velocity 72km/h. Suddenly driver of the car observed a child just ahead at a distance 11m.The driver immediately applies break and the car stops only 1m ahead of the children.
[Rangpur Cadet-2015]
a.
Define uniform velocity.
1

b.
“Acceleration due to gravity does not depend on mass”. Explain it.
                                                 2

c.
After applying break, find out the acceleration of the car.
3

d.
If the acceleration remains same but the initial velocity of the car becomes 108 km/h, is it possible to save the child? Why explain it.
4

Answer to the question no. 5
eq \o((,a) If the magnitude and the direction of the velocity of a moving body remain unchanged, then the velocity of the body is called uniform velocity. 

eq \o((,b) We know that, the equation for gravitational force,

F = G  eq \f(Mm,R2)
Where M = mass of earth


m = mass of the object


g = acceleration due to gravity

           G=universal gravitational constant.    

We know gravitational force,F acted on a body of mass, m is mg and F=mg= G  eq \f(Mm,R2)
         mg = G  eq \f(Mm,R2)     [( F = mg]

( g =G  eq \f(M,R2) .................. (1)

We can see there is no m in the equation (1). So, we can say acceleration due to gravity does not depend on mass. 
eq \o((,c) Here,


Initial velocity, u = 72 km/h


= 20 ms−1
Final velocity, V = 0 ms−1

distance, S = 11 m


acceleration, a = ?

We know that,

       V2 = u2 + 2aS

( O = u2 + 2aS

( 2aS = − u2
( a =  eq \f(−u2,2S)

=  eq \f(−(20)2,2 ( 11) ms−2

= −18.18 ms−2
After applying break, the acceleration of          

the car is = − 18.18 ms−2.  
eq \o((,d) If the acceleration remains same but the initial velocity of the car becomes 180 km/h or 50 ms−1. Then the distance travelled by the car is S1.

We know that, 

      V2 = u2 + 2aS

( 2aS = −u2
( S =  eq \f(−u2,2a)

=  eq \f(−(50)2,2(−18.18))m


= 68.76m.

So, the car will ran over the child. And it is not possible to save the car in this condition. 
1. ( 
	Time
	Velocity (kmh(1)

	0
	0

	8
	14.4

	16
	28.8

	24
	43.2

	32
	57.6

	40
	72.0




[Comilla Cadet-2015]
a.
What is rectilinear motion?
1

b.
Why the drivers wear seat for safety during car driving?
2

c.
Find the acceleration of the car in 24 s.
3

d.
The acceleration of the car in every will be same or not? Explain mathematically.
4

Answer to the question no. 1
eq \o((,a) Rectilinear Motion : A continuous change of position of a body so that every particle of the body follows a straight line path is called rectilinear motion.

eq \o((,b) When a driver driving a car, he has the same velocity as the car. But when the car stops, the driver wants to keep the previous velocity due to inertia. Cars usually stop slowly. Buy when it is needed to break hard and will be injured badly. To avoid this, drivers wear seat belts which keeps them in the seat and saves them from getting injured.

eq \o((,c) Here,

The initial velocity of the car, u = O ms(1
The final velocity of the car, v = 43.2 ms(1

The time spent, t = 24 s

The acceleration = ?

a
=  eq \f(v ( u,t) =  eq \b(\f(43.2 ( 0,24)) ms(2

= 1.8 ms(2
( The acceleration will be 1.8 ms(2
eq \o((,d)  From the chart above, we can write acceleration after 

8s is =  eq \f(14.4 ( 0,8)  = 1.8 ms(2

acceleration after 16s is =  eq \f(28.8 ( 0,24)  = 1.8 ms(2
acceleration after 24s is =  eq \f(43.2 ( 0,24) = 1.8 ms(2
After 32 and 40 second, acceleration is also 1.8 ms(2

So, mathematically, the acceleration of the car is every time will be same.

1. ( The  motion of Car A moving from rest and another car B moving with velocity is shown by following graph.

[image: image73.png]ma=10g






[Faujdarhat Cadet-2015]
a.
Define instantaneous acceleration.
1

b.
No rest or no motion is absolute. Explain it.
2

c.
Find out the distance travelled by the car B.
3

d.
Under the condition the distance traveled by the car A equals to the same of the car B. Analyze it mathematically.
4

Answer to the question no. 1
eq \o((,a) The acceleration of a moving particle at any instant is called instantaneous acceleration.

eq \o((,b) Actually whether an object is at rest or not depends on the reference object. If the reference frame is actually in rest, the object will be actually in rest with respect to that frame. This type of rest is called absolute rest. A body is said to be in absolutely rest when it is in rest with respect to an absolutely rest object.

Similarly absolute motion of a body is its motion with respect to a reference object absolutely at rest. But in this universe it is not possible to get a reference object, which is at absolute rest. Since the earth is continuously moving round the sun, while the sun itself is moving round the sun, while the sun itself is moving along the galaxy with its planets and satellites. Thus when we say that a body is at rest or in motion, we mean it is to be so with respect to a body apparently at rest. So we can say that in this universe all rest and all motion are relative. No rest or no motion is absolute.  

eq \o((,c) Car-B is moving with a constant velocity and Car-A is moving with a constant acceleration, a.

For Car-A, distance upto t = 12 sec. at Point-P

	S1 = ut +  eq \f(1,2)  at2

= 0 + t +  eq \f(1,2) ( 1 ( (12)2
= 72 m
	a =  eq \f((v,(t) = tan(
= tan45( = 1

and u = 0


Velocity at point P

v2 = u2 + 2as

( v2 = 9 + 2 ( 1 ( 72

( v2 144

( v = 12 ms(1
So, the unoform velocity of B at point P is = 12 ms(1
Total distance travel by the Car-B

S2 = vt = 12 ( 20 = 240m (Ans.)

eq \o((,d) Let, t time letter both car's distance will be same.

Total distance travelled by Car-A


SA 0 + t +  eq \f(1,2)  at2
total distance travelled by Car-B


SB = vt


= 12 t

( SA = SB
(  eq \f(1,2)  at2 = 12t

(  eq \f(1,2) ( 1 ( t2 = 12t  [( a = 1]

( t2 = 24t

( t = 24 sec

After 24 sec. both car will travel some distance.

1. ( A bullet of mass 10gm was fired from an efficient hunters gun of 6kg  mass at a velocity of 300ms(1 and during firing back ward reaction of gun was created.


[Mirzapur Cadet-2014]

a.
What is momentum?
1

b.
Explain how the concept of inertia is obtained from New tons first law of motion.
2

c.
Calculate the back ward velocity of the gun.
3

d.
Does this even obey the conservation principle of momentum? Explain with mathematical analysis.
4

Answer to Ques. No. 1

eq \o((,a) Momentum is the product of the mass and velocity of a moving body.
eq \o((,b) From Newton's first law of motion we observe that a body cannot change its state on its own. If the body is at rest, it tends to remain at rest forever and if it's in motion it tends to keep on motion with uniform speed for all time. This property of a body is termed as inertia. Thus from the Newton's first law of motion we get the concept of inertia.
eq \o((,c) Let velocity of bullet is positive. From the law of conservation of momentum. 

We know, 

	m1u1 + m2u2 = m1v1 +                         m2v2
or, 0 + 0 = (10 ( 10-3)kg ( 300 ms-l + 6 kg ( v2

or, v2 =  eq  \f(10-2kg ( 300 ms-1, 6kg)
or, v2 = - 0.5ms-1

	Here,
mass of the bullet, m, = l0g
= (10 ( l0-3)kg 

mass of the rifle, m2 = 6 kg

initial velocity of the bullet, 

U1 = 0 ms-1
initial velocity of the rifle, u2 = 0 ms-1
final velocity of the bullet, V1 = 300 ms-1 final velocity of the rifle, v2 = ? 


So, the rifle's velocity is negative therefore the velocity of the rifle is opposite to the velocity of the bullet.
eq \o((,d) This event obey the conservation principle of momentum. According to the law of conservation, if there is no external force acting on two or more bodies then the momentum will not change and the bodies will move along the same straight line.

We know, momentum of a body = mass of that body 
                                                      ( velocity of that body.

Momentum before the shot : Mass of the gun = 6kg,
Velocity of the gun = 0 ms-1.
(
Momentum of the gun = 6(0 = 0 kgms(1

Mass of the bul let = 10 gm = 0.01 kg

Velocity of the bullet, v = 0 ms-1. 

(
Momentum of the bullet = 0.01 ( 0 = 0 kgms(1
The total momentum before the gun shot = 0 kg ms-1. 

Momentum after the shot: Mass of the gun = 6 kg, velocity = -0.5 ms-1
[From question c the backward velocity of the gun = 0.5 ms-1]
(
Momentum of the gun = 6 x (- 0.5) = - 3 kg ms-1 mass of the bullet = 10 gm = 0.01 kg; velocity = 300 ms-1.

(
Momentum of the bullet = (0.01 x 300) = 3 kg ms-1 

(
Total momentum after the gun shot = -3 + 3 = 0 kg ms-1 So, the momentum after and before the gun shot is equal. Therefore the conservation of momentum is maintained.

1. ( The picture of two bodies moving in a straight line and having collisions
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[Mymensingh Girls' Cadet-2014]
a.
What is impulse force?
1

b.
'Displacement is proportional to the square of the duration of time' How?
2

c.
Determine the cobined velocity of the two bodies after the collision.
3

d.
In the above mentioned event the kinetic energy is not conserved. 
4

Answer to Ques. No. 1
eq \o((,a) The product of force and time is defined as impulse of force.
eq \o((,b) We know, from the equation of motion,
s = ut + eq \f(1,2) at2 where, s = displacement, u = initial velocity a = acceleration and t = time.
If, u = 0 then we get, s =  EQ \F(1,2) at2 ( (1) consider,a is uniform acceleration, then a will be constant. From formula (1) we get,
s ( t2, It means- "Displacement is proportional to the square of the duration of time".

eq \o((,c) Given that,

m1 = 40 kg

u1 = 10 ms(1

m2 = 60 ms(1

U2 = 5 ms~

v = combined velocity = ?

According to the conservation of momentum,

m1u1 + m2u2 = v(m1 + m2)

40 ( 10 + 60 ( 5 = v(40 + 60) 

or,
v =  eq \f(400 + 300,100) = 7ms-1
So, the combined velocity of the two bodies after the collision will be 7 ms-1.

eq \o((,d) In the above mentioned event kinetic energy is not conserved.
Proof: Mass of m1 = 40 kg and velocity, u1 = 10 ms-1
(
Kinetic energy of m1 is =  eq \f(1,2)  m1u12

=  eq \f(1,2) ( 40 ( (10)2

= 2000 J
Again mass of m2 = 60 kg and velocity, u2 = 5 ms-1
( Kinetic energy of m2 is
=  eq \f(1,2) m2u22

=  eq \f(1,2) 60 ( (5)2 = 750 J

Before collision, total kinetic energy

E1 = (2000 + 750) J = 2750 J 

After collision the combined velocity is, v = 7 ms(1 and combined mass, m = (40 + 60) kg = 100 kg

( After collision total kinetic energy
E2  =  eq \f(1,2) mv2


=  eq \f(1,2)  ( 100 ( (7)2

= 2450 J.

Here, e1 # E2.
So, due to collision the kinetic energy of these two cars was not conserved.
2. ( A truck driver of mass 105kg was driving his truck with velocity 60m/s. He saw a boy 40m away from him. He breaks the car and stops 1m ahead of the boy.


[Mymensingh Girls' Cadet-2014]
a.
What is instantaneous speed?
1

b.
What do you mean by uniform acceleration?
2

c.
Calculate the force from above stem.
3

d.
Will the driver save the boy if he breaks the car with 45ms(2? Explain mathematically.
4

Answer to Ques. No. 2
eq \o((,a) the speed of a moving particle at any instant is called instantaneous speed.
eq \o((,b) If the rate of increase of velocity of a moving body in a particular direction is maintained constantly all the time, then the acceleration is said to be uniform. An example of uniform acceleration is the acceleration of a freely falling body due to gravity. The acceleration of a freely falling body is 9.8 ms-2, that is, its velocity increases by 9.8 ms-1 for each successive seconds. In the case of uniform acceleration if we draw a graph of velocity-time then we will find a straight line.
eq \o((,c) Here,
Initial velocity, u = 60 ms-1
final velocity, v = 0 ms-1
distance, s = (40 - 1) m = 39 m
Acceleration, a = ?
Force, F = ?
Mass, m= 105 kg

We know, v2 = u2 + 2as
or, a =  eq  \f(v2 - u2,2s) 

=  eq \f((60)2,2 ( 39) ms-2
or, a = 46.153 ms2
F 
= ma = (105x46.153) N 


= 4846.065 N
eq \o((,d) The accident can be avoided, if the bus is stopped exact 40 m away from the passenger. 

Here, initial velocity, u = 60 m/s
Final velocity, v = 0 ms-1
acceleration, a = ( 45ms(2
distance, s = ?

We know, v2 = u2 + 2as

or, s =  eq  \f(v2 - u2,2a) 

=  eq \f(02 - (60)2,2(-45 ms-2)) 

( s = 40m

It means the bus will be stopped at 40 m. So the accident can be avoided.

1.( A body is thrown from the top of a tower of 180m height. At the same time another body is thrown vertically upward with a velocity of 60ms-1.


[Rangpur Cadet-2014]
a.
What is called gravitational acceleration? 
1

b.
If a piece of stone and paper are dropped from the same height, which will reach the ground first? Explain. 
2

c.
How long will the falling body to reach the ground?
 3
d.
“Two bodies will meet at a particular time”- Explain with mathematical logic when they will meet.
 4

Answer to Ques. No. 1
eq \o((,a) The rate of increase of velocity of a freely falling body on earth due to force of gravity is called gravitational acceleration.
eq \o((,b) A piece of stone and a piece of paper are dropped from the same height, it is seen that the stone reaches the ground first. Since the acceleration due to gravity does not dropped on the mass of the body, the acceleration of the stone and that of the paper would be the same. So they should reach at the same time on the earth, but due to the resistance of air two bodies reach at different time on the earth. If there is no resistance of the air, they would fall at the same time.
eq \o((,c) Let the required time for the body to reach the ground be't1 initial velocity 'u' and final velocity V. We know in case of falling bodies,
	v2
= u2 + 2gh

= 0 + 2 ( 9.8 ( 180 m2 s-2

or,v2 = 3528 m2 s-2

( v2 = 59.4 ms -1

	From the passage,

v = ?

u = 0

g = 9.8 ms -2
h = height of the tower

  = 180 m


Again, we know,

	   v
= u + gt

or, v = gt 

or, t
=  eq \f(v,g)  

or, t
=  eq \f(59.8,9.8) s.  

( t
= 6.1 s.
                                      
	here,

u
= 0

g
= 9.8 ms -2

v
= 59.8 ms -1


So, it will take 6.1 second to reach the ground.

eq \o((,d) Let the falling body be 'A' and the body thrown up
be 'B'.
Let, after throwing B upwards they will meet each other
in position h and will take time t.
In the case of A,

Height = u1t +  eq \f(1,2) gt2
or, (180 – h) = 0 +  eq \f(1,2) gt2

or, 180 – h =  eq \f(1,2) gt2 ...........................(i)

In the case of B,

Height = u2t -  eq \f(1,2) gt2
or, h = u2t -  eq \f(1,2) gt2...........................(ii)

By adding equation (i) and (ii) we get,


180 – h + h =  eq \f(1,2) gt2 + u2t -  eq \f(1,2)  gt2

or, 180 = u2t

or, u2t = 180

or, 60 m s-1 ( t = 180   [ ( u2 = 60 m s -1]

or, t =  eq \f(180 m,60 ms -1) 
( t = 3s

Now putting the value of in equation (i)


180 – h =  eq \f(1,2)  ( 9.8 m s-2 ( (3s)2
or,  180 –h = 44.1

or, h = (180-44.1) m

( h = 135.9 m

( After throwing B upward, they will meet each other 135.9 m up from the ground in 3s. 
2.(The distance between point A and B is 45 m. Particle P started from A moving with uniform velocity of 40ms-1 while particle Q started from B moving with initial velocity 16ms-1 and uniform acceleration of 6ms-2.


[Rangpur Cadet-2014]
a.
What is uniform acceleration?
1

b.
Is it possible to have acceleration if the body moves at uniform speed? Explain.
2

c.
How much distance the Q particle will pass in 6s?
3

d.
Can P & Q meet together at any point after start moving? Explain mathematically. 

Answer to Ques. No. 2
eq \o((,a) If the rate of increase of velocity of a moving body in a particular direction is maintained constant all the time then it is called uniform acceleration.
eq \o((,b) The body that is moving with a uniform speed does not have acceleration. Acceleration is the rate of change of velocity. So if the velocity of a body changes in time to time then it has acceleration. But when a body is moving with a uniform speed the magnitude of velocity does not change. So there is no change in velocity which means there is no acceleration.
eq \o((,c) From equation of motion we know,

	S = ut +  eq \f(1,2) at2

- (16 ( 6) +  eq \f(1,2)  {6 ( (6)2}

= (96 + 108)m

= 204
	From the passage we get,
initial velocity, u = 16 ms-1 uniform acceleration, 

a = 6 ms-2

time, t = 6 s 

distance, S = ? 




So, Q particle will pass 204 m in 6 s.

eq \o((,d) Let, P and Q will meet in x after time t.

final velocity v = 40 ms-1

[image: image8.png]45 m

y




( Distance travelled by P in time t = vt

( Ax = 40 t
Again, In the case of Q,

initial velocity, v = 16 ms-1; uniform acceleration, a = 6 ms-2
( Distance travelled by Q in time t, Bx = ut +  eq \f(1,2) at2 = 16t =  eq \f(1,2) 6 ( t2 = 16t + 3t2
Now, Ax = AB + Bx

or, 40t = 45 + 16t + 3t2
or, 3t2 – 24t + 45 = 0

or, t2 – 5t – 3t + 15 = 0

or, t(t – 5) – 3(t – 5) = 0

or, (t – 5) (t – 3) = 0

Either, t – 5 = 0
or, t – 3 = 0

( t = 5
or, t = 3

Here both of the magnitude of t are real. So they will meet twice in the way.
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1. ( 

[Feni Girls' Cadet-2014]
a.
State the Third law of falling bodies. 
1

b.
Is the acceleration due to gravity depend on mass of the body? 
2

c.
Calculate the distance traversed in first 4 second.  
3

d.
By explaining the graph, calculate the total distance.
4

Answer to Ques. No. 1
eq \o((,a) The distance (h) by a freely falling body  from rest in a given time (t) is directly proportional to the square of the time that is, h ( t2 .
eq \o((,b) The rate of increase of velocity of a freely falling body on earth due to force of gravity is called the acceleration due to gravity. The acceleration due to gravity is represented by the letter g.

The quantities of magnitude of 'g' any place on earth is 

g =  eq \f(GM,R2)  ...............................(i)
Here, M = mass of the earth
G = a universal constant, which is called gravitational constant
R = Radius of the earth
So, from equation (i) we can see there is no mass of the body.  From  above  discussion  we  can  say  that acceleration due to gravity does not depend on mass of the body.
eq \o((,c) Here,
velocity, v= 32 ms-1

 time, t = 4 sec

initial velocity, u = 0
acceleration, a =  eq \f(32,4)  = 8 ms-1
( S = ut +  eq \f(1,2)  at2 =  eq \b(0 + eq \f(1,2) 8 ( 16) ms-2


= 64m.

So, the distance transversed in first 4 second is 64 m.
eq \o((,d) In this graph time t was put in x axis and velocity v was put in y-axis. The graph is velocity - time graph from which we can calculate the total distance easily.
Here the body starts moving from rest, that is why it starts from O in the graph, and in 4 sec it's velocity increases.
Here, acceleration, a1 = 8 ms-1. So, the distance travelled in first 4 second in, S, = u, t1 +  eq \f(1,2) a1t12 = 64 m.

Next 4 second it moved with uniform velocity. So, distance, S2 = v ( t = 32 ( 4 = 128 m. In last 4 second its velocity decreased.
So, retardation, a2 =  eq \f(16,4)  = 4 ms-1
Here, u2 = 32ms-1 

time, t2 = 4 second
So, distance, S3 = u2t2 +  eq \f(1,2)  a2t22

= 32 ( 4 +  eq \f(1,2) 4 ( 16


= 128 + 32= 160m

So, total distance, S = S1 + S2 + S3
= (64 +128 + 160) m
= 352m.

So, the total distance S = 352 m.
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[Faujdarhat Cadet-2014]
a.
Define instantaneous speed.
1

b.
No rest or no motion is absolute. Explain it.
2

c.
How far has C travelled when B passes A?
3

d.
Which of the three is travelling the fastest? Analyze mathematically.
4

Answer to Ques. No. 1
eq \o((,a) The speed of a moving particle at any instant is called instantaneous speed,
eq \o((,b) Actually whether an object is at rest or not depends on the reference object. If the reference frame is actually in rest, the object will be actually in rest with respect to that frame. This type of rest is called absolute rest. A body is said to be in absolutely rest when it is in rest with respect to an absolutely rest object. Similarly absolute motion of a body is its motion with respect to a reference object absolutely at rest. But in this universe it is not possible to get a reference object, which is at absolute rest. Since the earth is continuously moving round the sun, while the sun itself is moving along the galaxy with it's planets and satellites. Thus when we say that a body is at rest or in motion, we mean it is to be so with respect to a body apparently at rest. So we can say that in this universe all rest and all motion are relative. No rest or no motion is absolute.

eq \o((,c)
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From the graph we can see that B passes A in S position.  From  the  graph,  in  5  position  time  is  eq \b(\f(14 ( 0.4,5)) h = 1.12 hours. At that time the line of travel of C in y-axis is in 8 km.
So, C travels 8 km when B passes A.
eq \o((,d) From the graph, A travels 12 km in (24 x 0.08) hour = 1.92 hours
B travels 12 km in (17 x 0.08) hour = 1.36 hours
C travels 12 km in (23 x 0.08) hour = 1.84 hours
So, if the velocity of A, B and C are VA, VB and Vc then we know, S = Vt

or, V =  eq \f(S,t) 
( In case of A, Va =  eq \f(12 ( 1000 m, 1.92 ( 60 ( 60 s)  = 1.74 ms-1
 In case of B, VB =  eq \f(12 ( 1000 m, 1.36 ( 60 ( 60 s)  = 2.45 ms-1

In case of V, Vc =  eq \f(12 ( 1000 m, 1.84 ( 60 ( 60 s)  = 1.81 ms-1
So, from the above discussion it is apparent that B is travelling the fastest.

2. ( Energy changes which occur when we draw a pendulum bob of mass 50g to one side and allow it to oscillate in the following way. (h = 0.40m)
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[Faujdarhat Cadet-2014]
a.
Define periodic motion.
1

b.
Why does the bob eventually come to rest? Explain.
2

c.
Find out the maximum velocity of the bob.
3

d.
What happens to its energy eventually? Is it a violation of law of conservation of energy? Analyze mathematically.
4

Answer to Ques. No. 02

eq \o((,a) If the motion of a moving particle is such that it passes through a definite point along the path of its motion in the same direction in a definite interval of time, this type of motion is called periodic motion.

eq \o((,b) The body eventually come to rest cause of balanced force. It is seen in figure that an object is suspended with a thread, The force of attraction of earth on the object i.e. the weight of the object W is acting vertically downward. The tension of the thread T is acting vertically upward. Here the two forces are equal is magnitude but opposite in direction thus cancelling each other's action and producing a balanced condition. Only the attractive force of the earth i.e. the force of gravity will act on the object if the thread is cut. Then the object will fall down with acceleration due to gravity. Here, the force of gravity or weight of the object is the unbalanced force. If the body is displaced slightly along one side, the tension of the thread T and the weight W will not be in a straight line. Then a resultant force will act on the body without creating balanced condition. Due to this, the body will oscillate. This is an example of unbalanced force.

eq \o((,c) Here

u = 0 [bob state from rest]

g = 9.8

h = 0.40m

We know

v2 = u2 + 2gh

or, v =  eq \r(0 + 2 ( 9.8 ( 0.40) ms-1

= 2.8ms-1
So, the maximum velocity is 2.8 ms-1
eq \o((,d) It does not viotat of law of conservation of energy. Let on be the pendulum. Its initial velocity become O for an instant at OB. So, at point B all of its energy is potential energy.
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So to reach point B it travels AN length.
Total potential energy = mg ( AN
( Total energy at B = potential energy + kinetic energy
= mg ( AN + 0 = mg ( AN
When bob returns but it reaches C and at that point it will
have both potential and kinetic energy.
( Potential energy it, C = mg ( Am and
kinetic energy at, C =  eq \f(1,2) mv2 =  eq \f(1,2) m ( 2g mw
[( v2 = O2 + 2 gh = 2g ( mw]
= mg(mn) = mg(AN - AM)
( Total energy at, C = mg x AM + mg(AN ( AM)
= mg x AN = total energy at B.
So, energy at any moment is constant in case of
pendulum which is the law of conservation of energy.

1. ( Ratul travels 500 m in 2 minutes and Rumi travels 750 m distance in 5 minutes. Both of them are traveling with the uniform speed and they are travelling in a straight line. 
[Sylhet Cadet-2014]
a.
What is instantaneous speed?
1

b.
Explain any two laws of falling body.
2

c.
Find the minimum speed from the above data?
3

d.
Generate data for both persons of their speed for 5-second interval. Putting this data in line curves predict about the speed of Ratul and Rumi by analysing the slope of the lines.
4

Answer to Ques. No. 1

eq \o((,a) The speed of a moving particle at any instant is called instantaneous speed.

eq \o((,b) Second and third law of falling body is explained below : Second law : The velocity (V), acquired by a freely falling body from rest in a given time (t) in directly proportional to time. That is V ( t. Third law : The distance (h) traversed by a freely falling body from rest in a given time (t) is directly proportional to the square of the time. That is, h ( t2.

eq \o((,c) We know,

V =  eq \f(S,t)  where, V = velocity/speed, S = distance, t = time.

In the case of Ratul,

	V =  eq \f(500 m,2 ( 60 s) 
= 4.17 ms-1
	From the stem,

S = 500 m

t = 2 min = 2 ( 60s


In case of Rumi,

	V =  eq \f(750 m,5 ( 60 s) 
= 2.33 ms-1
	From the stem,

S = 750 m

t = 5 min = 5 ( 60s


So, the minimum speed is 2.33 ms-1.

1. ( A bullet of 5g was shot from a gun with velocity of 400ms(1. The backward velocity of gun was 2ms (1.


[Jhenidah Cadet-2014]
a.
What is force?
1

b.
What do you know about fundamental force?
2

c.
Calculate the mass of the gun?
3

d.
Why did the gun give backward velocity- Explain.
4

Answer to Ques. No. 1
eq \o((,a) A meaningful or expressive change in the position of any object over time with respect to fixed reference is called motion.
eq \o((,b) The rate of increase of velocity of a freely falling body on earth due to force of gravity is called the acceleration due to the gravity. The acceleration due to gravity is represented by the letter g. The quantities of magnitude of'g' at any place on earth is

g =  eq \f(GM,R2) .................(i)

Here, M = mass of the earth
G = a universal constant, which is called gravitational constant
R = Radius of the earth
eq \o((,c) Given that,
Initial velocity of the bullet, u = 300 ms-1
Final velocity of the bullet, v=  eq \b(\f(1,2) ( 300) 17 x 300J ms-1
                                       = 200 ms-1
Traveled distance, s = 5 cm = 0.05 m

Acceleration, a = ?
We know, Opposite force = mass of the body ( acceleration working on the body
Here, mass of the bullet = 10 gm = 0.01 kg, Now,
V2 = u2 + 2 as

or, 2 as = v2 - u2
or, a =  eq \f(v2 - u2, 2s)
or, a =  eq \f((300)2 - (200)2, 2 ( 0.058) ms-1
= -5x I05ms-2
( Acceleration of the bullet is = - 5 ( I05 ms-2

So opposite force, = (0.01 kg ( 5 ( 105) N

= 5x 103N
eq \o((,d) In first case,
Let, initial velocity, u = 300 ms-1

Final velocity, v =  eq \b(300 ( \f(2,3)) ms-1 = 200 ms-1
distance, s, = 5 cm = 0.05 m

Let, retardation is a

We know,
v2 = u2 - 2a S1
or, S2 = eq \f( u2 - v2, 2a) 

=  eq \f((200)2, 2 ( 5 ( 103) m


= 0.04m

So, the total distance is, (0.05 + 0.04) m 

= 0.09 m. The bullet can enter 0.09 m of wood.

1. ( Mr. Hasan started from his house to the office by a car. The distance between the house and office is 3km. Starting from rest the car moves with uniform acceleration and it corsses 1st kilometer in 4 minutes. 


[Barisal Cadet-2014]
a.
Draw a velocity vs. time graph in which a body moves with uniform  retardation.
1

b.
State the laws of falling bodies.
2

c.
Find out the total time taken by Mr. Hasan to reaches his office?
3

d.
In 6 minutes Mr. Hasan crosses 66.67% of the total distance Verify this statement mathematically according to stem.  
4

Answer to Ques. No. 1
eq \o((,a)
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eq \o((,b) First Law : All bodies falling from rest and from the same height without any resistance traverse equal distance in equal time.
Second Law : The velocity (y), acquired by a freely falling body from rest in a given time (t) is directly proportional to time that is, v α t.
Third Law ; The distance (h) traversed by a freely falling body from rest in a given time (t) is directly proportional to the square of the time, that is, h ( t2.

eq \o((,c) In case of uniform acceleration we know,

v =  eq \f(S,t) Here, V = velocity, S = distance, t = time

From the stem, S = 1 km = 1000 m

t = 4 minutes = 4 ( 60 s = 240 s
( v =  eq  \f(1000 m,240 s) = 4.17 ms -1

Again,

	
v =  eq \f(S,t) 
or,
t =  eq \f(S,V) 
or,
t =  eq \f(3000m,4.17 ms -1) 
(
t = 720 s


 = 12 min
	Here,

V = 4.17 ms -1

S = 3 km = 3000m

T = time = ? 


It takes 12 minutes to reach Mr. Hanan’s office.

eq \o((,d) The cars moves in uniform acceleration. So, here, 

velocity =  eq \f(distance, time) 
From the stem, the car travels 1 km in 4 minutes.

So, in 6 minutes Mr Hasan crosses.

	v =  eq \f(S,t) 
or, S = Vt


=1501.2 m


= 1.5 km
	Here,

V = 4.17 ms -1

t = time, 6 min = 6 ( 60s = 360s 

S = distance = ?


Now, in 6 minutes Mr.. Hasan Crosses 1.5 km which is half of the total distance.

So, the statement ( “ In 6 minutes Mr Hasan corsses 66.67% of the total distance” in not correct.

3=

eq \o(((((,Ques.(6) An expert shooter shot a bullet of mass 10 g from his gun of 6 kg with a velocity of 300 m/s. At the time of shooting the gun creates a reaction force.


[Mymensingh Girls' Cadet-2015]
a.
What is pitch?
1

b.
Friction is a necessary evil-give argument in favour of it?
2

c.
What is the backward velocity of the gun?
3

d.
Is it maintaining the conservative law of momentum? Explain mathematically.
4

Answer to the question no. 6
eq \o((,a) The characteristics of musical sound by which we can differentiate between a shrill sound and a dull sound of same intensity is called pitch. 
eq \o((,b) Though friction has many disadvantages it is considered as a necessary evil. What causes it? WE cannot do anything without the force of friction. If there was no friction, the motion of a body would not cease at all and continue perpetually. Due to friction, a nail is fixed in a wall. It became possible to construct buildings and houses because of friction. Friction has made it possible to write on a paper with a pencil or a pen. We can walk as there is a friction between our shoes and the ground. We can change the direction of motion of a car owing to friction. Using a parachute it is possible to descend safely to the ground by harnessing the air resistance. In spite of having so many advantages we have to suffer a lot for friction. Because of excess friction the vehicles cannot move easily. Any device that has moving parts can wear out and tear due to friction. In any type of vehicles-may be car, boat or airplane, extra fuel has to be spent to overcome the excess friction. Fuel energy is being wasted because of friction. 

The energy that is wasted for friction mainly appears as heat energy. Not only that energy is converted to heat due to friction, but also the parts of, an engine may be overheated. As a result of friction, the soles of your shoes wear and tear out. So to make the life and works easier we need friction but excess friction is the cause of many losses too. Therefore to produce the necessary friction, we have to control it. Sometimes we need to increase or decrease friction by some processes. Therefore, we cannot discard friction totally; also friction is beneficial to us in many cases. For this reason friction is called a necessary evil.
eq \o((,c) From conservation of momentum

      m1u1 + m2u2 = m1v1 + m2v2
	Since the initial velocity of both bullet and gun u1, u2 = 0.

( m​​1​v1 + m2v2 = 0

( v2 = −  eq \f(m1v1,m2)

= −0.5 ms−1
	Given,

mass of bullet m1 = 10g


= 0.01kg

mass of gun m2 = 6kg

velocity of bullet

v1 = 300 ms−1


( Backward velocity = 0.5 ms−1.
eq \o((,d) Here in this system initial momentum,

m1u1 + m2u2
= (0.01 ( 0) + (6 ( 0) = 0

So, to conserve momentum final momentum should be zero. 

( Final momentum = m1v1 + m2v2

= (0.01 ( 300) + (6 ( −0.5)


= 3 − 3 = 0

( The system is maintaining the conservative law of momentum. 

3. ( A cricket ball of mass 30 g coming with a velocity of 40 ms(1 and hits by bat then move in opposite direction with a velocity of 60 ms(1.
[Comilla Cadet-2015]
a.
What is frictional force?
1

b.
Why a person feels a backward push when fire with a gun?
2

c.
Find the impulse on the ball.
3

d.
If the collide time 0.01 s then what will be the applied force by the cricket bat?
4

Answer to the question no. 3
eq \o((,a) When a body moves or tends to move over another body, then a resistance is developed between two surfaces in contact, which is known as the friction or friction force. 

eq \o((,b) When a person fires with a gun he feels a backward push at that time. This is called the backward velocity of the gun. In this case action and reaction force of the bullet and gun exists for the same time. According to Newton's second law of motion, the bullet and the gun acquire equal and opposite momentum. As a result, the bullet moves forward with a particular momentum and the gun moves backward with a momentum of same magnitude but opposite in direction. Due to this, the person will feel a backward thrust. The backward velocity of the gun will be smaller in comparison to that of the bullet as the mass of the gun is large. 

eq \o((,c) Here,

mass, m = 30g = 0.03 kg

]initial velocity, u = 40 ms−1
final velocity, V = 60 ms−1
Now,

The impulse on the ball J = Ft = mv − mu = m(v − u)


= {0.03(60 − 40)} Ns


= 0.6 Ns

So, impulse on the ball will be 0.6 Ns. 

eq \o((,d) If the collide time is 0.01s then the applied force by the cricket bat will be F.

We know that,

F = ma

Where m = mass and a = acceleration.

Now, F = m eq \b(\f(v − u,t))      eq \b\bc\[(( a = \f(v − u,t))
or, F =  eq \f(mv − mu,t)
Here,

mass, m = 0.03kg

Final velocity V = 60 ms−1
initial velocity, u = 40 ms−1
So, F =  eq \b\bc\{(\f(0.03(60 − 40),0.01))N


= 60 N

( the appliee force by cricket bat is 60 N.  
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[Feni Cadet-2015]
a.
What is force?
1

b.
What do you mean by inertia of motion?
2

c.
Calculate the impulse of force of the first body of above stem.
3

d.
Analyze the law of conservation of momentum in the light of above stem.
4

Answer to the question no. 1
eq \o((,a) A force is that which acting on a body at rest produces or tends to produce motion or acting on a moving body changes or tends to change its state of motion. 

eq \o((,b) Everybody has the tendency to remain in the same state as it is. If the body is at rest it continues to be at rest. On the other hand, if the body is in motion it continues to be in motion. This tendency or property of a body to maintain its own state is called inertia. Thus the tendency of a body to maintain its own state forever in which the body is at present or the property of a body to preserve that state is defined as inertia. The inertia of a body depends on its mass.

That is mass is the measure of its inertia. The more the mass, the more the inertia of a body.

eq \o((,c) Here, for first body we can write mass, m = 4 kg

initial velocity, u = 30 ms−1
final velocity, v = 25 ms−1
If impulse of force is J,

We know that,

J = mv − mu


= m(v − u)


= {4(30 − 25)} Ns


= 20 Ns

The impulse of force of thef irst body is 20 Ns. 

eq \o((,d) Following the s tem, we can draw figure to analyze the law of conservation of momentum. 
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2. ( In the following table the velocity of car is given in every alternate five second.

	Time ((Sec)
	0
	5
	10
	15
	20
	25
	30
	35
	40

	Velocity (ms(1)
	0
	10
	20
	30
	30
	30
	30
	15
	0




[Feni Cadet-2015]
a.
What is force?
1

b.
Is velocity a scalar or vector quantity? Expalin it.
2

c.
What distance will travel the car in 20 sec?
3

d.
What distance will travel by the car from the beginning?
4

Answer to the question no. 2
eq \o((,a) A force is that which acting on a body at rest produces or tends to produce motion or acting on a moving body changes or tends to change its state of motion. 

eq \o((,b) We can express scalar quantity only by magnitude but we also need direction to express vector quantity. For the definition of velocity we know that velocity contains direction. That's why velocity is a vector quantity. 

eq \o((,c) Here,

initial velocity, u = 0 ms−1
final velocity, v = 30 ms−1
After 15s the distance travelled by the car is,

s1 = ut( +  eq \f(1,2)at(2
where t( = 15s

acceleration, a =  eq \f(v − u,t) =  eq \f(30 − 0,15) = 2ms−1
( s1 = 0 +  eq \f(1,2)2(15)2

= 225m.

After 5 second the travelled distance will be,

s2
= vt


= (30 ( 5)m


= 150m

( after 20 sec. the car will travel (225 + 150)m = 375m.
eq \o((,d) From (c), we see the distance travelled in 20 sec. is = 375m.

Now, distance travelled from 20th second to 30th second is = velocity ( spent time = (30 ( 10)m = 300m

Again,

The distance travelled by the car from 30th to 40th second will be, S( = ut1 +  eq \f(1,2)a1t12
Where, t1 = 10s


u1 = 30ms−1

a1 =  eq \f(v1 − u1,t1)

    =  eq \f(0 − 30,10) = −3ms−2
( S( =  eq \b\bc\{(30 ( 10 + \f(1,2) (−3) ( (10)2)m


= (300 − 150) m


= 150m

So, total distance travelled by the car from beginning is


= (375 + 300 + 150) m


= 825m. 
5.(
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[Jhenidah Cadet-2015]
a.
What is force?
1

b.
Explain-inertia of motion?
2

c.
Calculate the impulse of force of the first body of above stem.
3

d.
Analyze the law of conservation of momentum from the above stem.
4

Answer to the question no. 5
eq \o((,a) The force is something that works on an stationary body to create or tends to create motion, or which works on a motion body to change the motion of the body or tries to change its velocity.

eq \o((,b) Everybody has the tendency to remain in the same state as it is. If the body is in motion it continues to be in motion. The tendency of a body to maintain its own state is called inertia. And the tendency of a moving body to continue to be in motion is called inertia of motion.

eq \o((,c) The product of force and time is defined as impulse of force. If a body of mass 'm' is moving  with an inital velocity u and a force f acts on it fro t time resulting in changed velocity v, then impulse of force = Ft.

	= mat

= m  eq \f(v ( u,t) t

mv ( mu

= (4 kg ( 25 ms (1) ( (4 ( 30 ms(1)

= ( 20 kg ms(1
	form the stem,

m = 4 kg

u = 30m(1
v = 25 ms(1



So, impulse of force of first object in 20kg ms(1
eq \o((,d) According to the figure, two bodies A and B having masses m1 and m2 are moving with velocities u 1 and u2 respectively along a straight line. If the velocity of A is greater then that of B, at any time the object A will collide with the object B. The force exerted on B by A is the action force F1. The object B will also exert a force F2 in A, this F2 is the reaction force. According to Newton's third law of motion, F1 = ( F2
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During collision, the action and reaction force exists for the same time. Let the time duration of action and reaction be t. After the collision, the two objects will continue to move along the same straight line with their changed velocities. Let v1 and v2 be the changed velocities of A and B respectively. If due to action and reaction, the accelerations of A and B are a1 and a2 respectively, then


F1 = ( F2
or, 
m1a1 = ( m2a2
or, 
m1  eq \f(v1 ( u1,t)  = ( m2  eq \f(v2 ( u2,t) 
or,
m1  eq \f(v1 ( u1,t) = m2  eq \f(v2 ( u2,t) 
or,
m1v1 ( m1u1 = ( m2v2 + m2u2
or,
m1u1 + m2u2 = m1v1 + m2v2
Therefore, the sum of the momentum of the objects A and B remains same before and after the collision. It is the law of conservation of law of momentum.

6.(
Collision exists in

One second.

[image: image80.bmp]

[Barisal Cadet-2015]
a.
What is called frictional force?
1

b.
What do you mean by unbalanced force? Explain.
2

c.
Find out the final velocity after collision according to above stem.
3

d.
In which condition of m2, after collision m1 will be back to the opposite direction with the same velocity? Give your opinion with mathematical analysis.
4

Answer to the question no. 6
eq \o((,a) When a body moves or tends to move over another body, then a resistance is developed between the two surfaces in contact, which is known as friction. This resistive force is called frictional force. 

eq \o((,b) It is seen in figure-1 that an object is suspended with a thread. The force of attraction of earth on the object i. e. the weight of the object W is acting vertically downward. The tension of the thread T is acting vertically upward. Here the two forces are equal in magnitude but opposite in direction. 
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Only the attractive force of the earth i.e. the force of gravity will act on the object if the thread is cut. Then the object will fall down with acceleration due to gravity. Here, the force of gravity or weight of the object is the unbalanced force. 

eq \o((,c) From the law of conservation of mass-velocity,

	     m1u1 + m2u2 = v(m1 + m2) 

( (50 ( 10) + (80 ( 0) = v(50 + 80)

( 130v = 500

( v =  eq \f(500,130)

= 3.85 ms−1 
	Given,

m1 = 50kg

m2 = 80 kg

u1 = 10 ms−1
u2 = 0 ms−1


( final movement of the stem will be in forward direction and final velocity will be 3.85 ms−1. 

eq \o((,d) When m2, after collision will be back to the opposite direction with the same velocity i.e. 10 ms−1 then the velocity after collision will be V = −10ms−1.

It is consdidered negative because m1 and m2 are going in opposite direction of m1's initial direction.

( m2's initial velocity u2 should be changed for the incidence,

( m1u1 + m2u2 = v(m1 + m2)V

( (50 ( 10) + 80u2 = (50 + 80) (−10)

( 80u2 = −1300 − 500


= −1800

( u2 = −  eq \f(1800,80)

= − 22.5 ms−1
( m2's initial velocity must be 22.5 ms−1 in opposite direction of m1 to occur aforementioned incident.  

3. ( 
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[Mymensingh Girls' Cadet-2014]
a.
What is Newton's 2nd law of motion?
1

b.
Write two difference of force and weight.
2

c.
How much distance will the particle travel in 10 seconds from up?
3

d.
A falling particle is a perfect example for uniform velocity Show it mathematically?
4

Answer to Ques. No. 3
eq \o((,a) Newton's 2nd law of motion: The rate of change of momentum of a body is proportional to the applied force acting on it and takes place in the direction in which the force acts.
eq \o((,b) Two differences of force and weight are given below:
Force

                Weight

	(i)
Force is something that makes a stationary body to move or tends to move.
	(i)
Weight is the multiply of mass of a body and the acceleration due to gravity.

	(ii)
Force does not depend on gravity.
	(ii)
Weight depends on gravity.


eq \o((,c) In the case of falling body, travelled distance, 

h = ut + eq \f(1,2) gt2

	( h = 0 ( 10 +  eq \f(1,2)  ( 9.8 ( (10)2
= (0 + 4.9 ( 100)m

= 490 m
	Here,

uniform velocity, u = 0 ms-1
time, t = 10 s acceleration    due    to gravity, g = 9.8 ms-2
h = ?


So in first 10 seconds the falling body will travel 490m.
eq \o((,d) A body falling from a upper point because of gravity is a real example of uniform acceleration.
Explanation with logic: We know that, the magnitude of gravity is 9.8 ms-2.
From fig,
Velocity of the body in 10th second = 98 ms-1
( „    „  „   „ 11th second = 107.8 ms-1 The change in velocity in one second is (107.8 - 98) ms-1 =9.8ms-1
If we say it differently, the gravity is same at B and C.
In point B, u = 0 ms  ; v = 9.8 ms(1 and t = 10s
( v = u + gt
or,  98 = 0 + g ( 10

or, g =  eq  \f(98,10)  = 9.8 ms-2
In point C, u = 0ms-1; v= 107-8 ms-1 and t= 11s
(  v = u + gt
or, 107.8 = 0 + g ( 11
or,  g =  eq \f(107.8,11)  =9.8ms-1
So from the above discussion we can say that the acceleration of a falling body due to gravity is a real example for uniform acceleration.

1. ( 
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[Mymensingh Girls' Cadet-2014]
a.
What is force?
1

b.
What do you mean by inertia of motion?
2

c.
Calculate the impulse of force of the first body of above stem.
3

d.
Analyze the law of conservation of momentum in the light of above stem.
4

Answer to Ques. No. 1
eq \o((,a) Force is something that works on a stationary body to create or tends to create motion, or that which works on a body to change the motion of the body or tries to increase its velocity.
eq \o((,b) Everything has the tendency to remain in the same state as it is. If the body is in motion it continues to be in motion. The tendency of a body to maintain its own state is called inertia. And the tendency of a moving body to continue to be in motion is called inertia of motion.

eq \o((,c) The product of force and time is defined as impulse of force. If a body of mass 'm' is moving with an initial velocity u and a force F acts on it for t time resulting in changed velocity v, then impulse of force = Ft.

	= mat

= m  eq \f(v - u,t) t

= mv – mu

= (4 kg ( 25 ms-1) – ( 4kg ( 30 ms-1)

= - 20 kg ms-1
	from the stem, 

m = 4kg

u = 30 ms-1
v = 25 ms-1



So, impulse of force of first object in 20 kg ms(1.
eq \o((,d) According to the figure, two bodies A and B having masses m, and m2 are moving with velocities U1 and u2 respectively along a straight line. If the velocity of A is greater then that of B, at any time the object A will collide with the object B. The force exerted on B by A is the action force F1. The object B will also exert a force F2 on A, this F2 is the reaction force. According to Newton's third law of motion, F1 = ( F2
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During collision, the action and reaction force exists Ft the same time. Let the time duration of action an reaction be t. After the collision, the two objects will continue to move along the same straight line with the changed velocities. Let v, and v2 be the change velocities of A and B respectively. If due to action and reaction, the accelerations of A and B are a1, and a2 respectively, then

F1 = ( F2
Or, m1a1 = ( m2a2
or, m1  eq \f(v1 ( u1,t) = (m2  eq \f(v2 ( u2,t) 
or,  m1v1 – m1u1 = ( m2v2 + m2u2
or, m1u1 + m2u2 = m1v1 + m2v2
Therefore, the sum of the momentum of the objects A and B remains same before and after the collision. It is the law of conservation of momentum. So, the given figure follows the law of conservation of momentum.

1. ( A bullet of 5g was shot from a gun with velocity of 400ms(1. The backward velocity of gun was 2ms (1.


[Pabna Cadet-2014]
a.
What is force?
1

b.
What do you know about fundamental force?
2

c.
Calculate the mass of the gun?
3

d.
Why did the gun give backward velocity- Explain.
4

Answer to Ques. No. 1
eq \o((,a) The force is something that works on a stationary body to create or tends to create motion, or that which works on a motion body to change the motion of the body or tries to increase its velocity.
eq \o((,b) The forces which are root or independent i.e. the forces which are not produced from some other forces r not any forms of some other forces are called fundamental forces.
the four fundamental forces which exist in nature and the intensity of the four types of forces are as follows :
	Name of force

	Intensity


	Gravitation

	1

	Weak nuclear force

	1030

	Electromagnetic

	1040

	Strong nuclear force

	1042


eq \o((,c) Let the velocity of the bullet is positive. Here,

mass of bullet m, = 5g = 5 x 10(3 kg

mass of gun, m2= ?

initial velocity of bullet, u1 = 0

initial velocity of gun, u2 = 0 

velocity of bullet, V1 = 400 ms-1 

final velocity of gun, v2 = - 2 ms-1

from the law of conservation of momentum, 

We know,
m1u1 + m2u2 = m2 +v2
m1v1 + m2v2 = 0

5 ( 10-3 kg ( 400 ms-1 + m2 ( (2ms-1) = 2 kgms-1
m2 = 1 kg

Mass of the gun is 1 kg.
When a person fires with a gun he feels a backward velocity at that time. This is called the backward velocity of gun. In this case action and reaction force of the let and gun exists for the same time. According to newton’s second law of motion, the bullet and the gun acquire equal and opposite momentum. As a result, the bullet moves forward with a particular momentum and the gun moves backward with a momentum of same magnitude but opposite in direction. Due to this, the person will feel a backward thrust. The backward velocity of the gun will be smaller in comparison to that of the bullet as the mass of the gun is large.

1. ( A rain drop falls under the influence of downward gravitational force. Consider a drop of mass 1.00 gm falling from a heigh 1.00 km. It hits the ground with a speed of 50.0 ms–1. You assume that the raindrop is finally at rest.
[Comilla Cadet-2014]
a.
What is joule? 
1

b.
The efficiency of an engine is 90%, what does it mean? 
2

c.
Find the work done by the gravitational force? 
3

d.
If the mass of the raindrop increases 1.5 times then what will be the kinetic energy? Explain mathematically. 
4

Answer to Ques. No. 1

eq \o((,a) If a force of 1 N is applied on a body and the body gets a displacement of 1 m along the direction of force then the work done is said to be 1 Joule.

eq \o((,b) Efficiency means the ratio of effective energy and the total given energy. Usually efficiency is expressed in percentage.

( Efficiency, ( =  eq \f(Effective energy,Total input energy) ( 100%

The efficiency of an engine is 90% means, if 100 unit of energy is given to that engine the amount of work done will be 90 unit.

eq \o((,c) Here,
mass, m = 1 gm

= 1 x 10-3kg


height, h= 1 km = 1000m 

acceleration due to gravity, g = 9.8 ms-2 
( Work done by gravitational force,

=  Force ( displacement = weight ( height

=   mgh=(I ( 10-3kgx 1000m ( 9.8) J

= 9.8 J

( Work done by gravitational force is 9.8

eq \o((,d) 
Here,
mass of raindrop, m = 1.5 ( 1 ( 10-3kg


= 1.5 ( 10-3kg

velocity, v = 50 ms-1
We know,
kinetic energy, Ek=  eq \f(1,2)  mv2

= { eq \f(1,2)  ( 1.5 ( 10-3 ( (50)2}J


= 1.875J

( Kinetic energy = 1.875 J.

2. ( Shehjad clapped his hand in front of a well. Echo was heard after 1.2 sec. The frequency, velocity and time period of the sound wave were x, y and z respectively.


[Jhenidah Cadet-2014]
a.
What is echo?
1

b.
Distinguish between longitudinal and transverse wave.
2

c.
Derive a relation between x, y and z.
3

d.
If y = 1440 ms (1, find the depth of water of the well.
4

Answer to Ques. No. 2
eq \o((,a) Unit of energy is Joule (J).
eq \o((,b) A moving body because of its velocity obtains energy to do work, this energy is called kinetic energy. Creating velocity in a body in rest or increasing the velocity of a moving body means to produce acceleration in it. As a result work will be done on the body. For this the body will obtain the ability to work and this work will be stored in the object as kinetic energy.

eq \o((,c) Here,
The area of smaller piston, A\ = 0,0004 m2
The area of bigger piston, A2= 100 cm2 = 0.01 m2
Force at small piston, F, = 120 N
Force at bigger piston, F2 = ?

We know,

 eq \f(F1,A1) =  eq \f(F2,A2)  =  eq \f(120 ( 0.01,0.004) N = 3000N

( Value of F2 = 3000 N.

eq \o((,d) From the figure in the passage we know the ratio of bigger and smaller piston is  eq \f(A2,A1) =  eq \f(100,4) = 25

( The force applied on smaller piston will be 25 times greater in larger piston.
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Now,
if  F1 = 15N
then, F2= 15x25 = 375 N
if  F1 = 30 N
then, F2 ( 30 x 25 = 750 N
and if F1, = 60N  then, F2 = 60 ( 25 ( 1500N
The magnitude of F1 and F2 are shown in graph. A straight line is found after putting the value of F1 and F2 in the graph. It is seen that with the increase of F1 the straight line started to move up. So the force applied on a small piston becomes many times greater in larger piston.

4=

eq \o(((((,Ques.(5) A truck of mass 5 ton and a car of mass 2000 kg take 20s and 10s respectively to raise a height 24 cm through an inclined plane. If the inclination of the plane is 10(, then answer the following questions;


[Mirzapur Cadet-2015]
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a.
What is called kinetic energy?
1

b.
Neglecting friction, find the energy expanded by the truck the car raise the required height.
2

c.
Show the conservation of momentum of the above stem's situation.  
3

d.
Distinguish between energy and power.
4

Answer to the question no. 5
eq \o((,a) When a body attains energy to work because of its motion it is called kinetic energy. 
eq \o((,b) When a body moves over a surface,a opposite force is acted in the contact surface that tries to hinder the motion of the body is called friction force.In some cases, we negelect the friction loss to calculate any mathematical problem easily.In the stem, if we neglect the friction loss the problem becomes easily solvable. 
eq \o((,c)[image: image17.png]24 cm
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(Tips: Always consider the vertical displacement,h to calculate  potential Energy=mgh; and horizontal displacement ,x to calculate work done, W=F.x )

Neglecting the friction loss, here, vertical displacement is occurred .So, the energy expended equals to the change in potential energy. BC=h=24cm=.24m

Energy expended by the truck = mgh.             

                       = (5 (1024) (9.8 (.24 (as 1ton =1024 Kg)

                       = 12042.24 J =12.042 Kj

Energy expended by the car=mgh

                                     =2000(9.8(.24=4704J=4.704 Kj

= 26852J

eq \o((,d) The difference between energy and power are(
	Energy
	Power

	i.
The ability to work is energy
	i.
The rate of work done is called power.

	ii.
Energy is determined by the total amount of work done. 
	ii.
Total amount of work done is not needed to determine power. In doing the same work, the fastest has the more power. 

	iii.
Energy has different forms. It can transform from one form to another.
	iii.
Power does not have different forms. So, there is no question of transforming. 

	iv.
The unit of energy is joule (J).
	iv.
The unit of power is watt (W). 


eq \o(((((,Ques.(2) 
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[Mymensingh Girls' Cadet-2015]
a.
What is efficiency?
1

b.
What do you mean that the power of the car is 2 Hp?
2

c.
How long were the both cars competing?
3

d.
In case of first car, will the distance travelled by mean velocity be equal with the distance travelled by uniform velocity?
4

Answer to the question no. 2
eq \o((,a) Efficiency is defined as the ratio of effective energy to the total given energy and express in percentage. 
eq \o((,b) Power of a car 2hp or two horsepower means 

(2 ( 746) or 1492 Joule work is done in one second by that car's engine. (1 horse power = 746 watt.) 
eq \o((,c) For traveling same distance


s = ut +  eq \f(1,2) at2 and u1t +  eq \f(1,2) a1t2 = u2t +  eq \f(1,2)a2t2
(
8t +  eq \f(1,2).0.5t2 = 14t +  eq \f(1,2)0.3t2
(
8t + 0.25t2 = 14t + 0.15t2
(
0.1t2 − 6t = 0

(
0.1t − 6 = 0

(
t =  eq \f(6,0.1) = 60 s

( Cars were competing for 60s. 
eq \o((,d) The initial velocity of the first car, u1 = 8ms−1
Let, the car was moving for t second and the final velocity after t second is v1.

	Now,

v1 = u1 + a1t


= 8 + 0.5t
	Here,


u1 = 8 ms−1

a1 = 0.5 ms−2


( The mean velocity of first car, v =  eq \f(u1 + v1,2) 


=  eq \f(8 + 8 + 0.5t,2)

= 8 + 0.25t

Here if the distance travelled by the first car by mean velocity is s, then

s = v ( t = (8 + 0.25t) ( t

s = 8t + 0.25t2 ........... (i)

Again the first car moves with a uniform acceleration and by t second it travels the distance s( then ( 

	
s( = u1t +  eq \f(1,2)a1t2
Or, s( = 8 ( t (  eq \f(1,2) ( 0.5 ( t2
	Here,


u1 = 8 m s−1

a1 = 0.5 m s−2


Or, s( = 8t + 0.25t2 ................. (ii)

From equation (i) and (ii), we can say, s = s(
( The distance travelled by the first car in mean velocity is equal to the distance travelled by the first car in uniform acceleration. 

eq \o(((((,Ques.(2) An engine of power 1 kW is used for lifting up water for a house of height 30m. Another engine of power 2kW can lift up 1000kg of water at a height of 10m in 2 minutes.
[Rajshahi Cadet-2015]
a.
What is force?
1

b.
What do you mean by efficiency?
2

c.
Find out what amount of water the first engine can lift up in 4 min?
3

d.
Which engine will you select for the purpose of lifting water? Establish your statement.   
4

Answer to the question no. 2
eq \o((,a) A force is that which acting on a body at rest produces or tends to produce motion or acting on a moving body changes or tends to change its state of motion. 
eq \o((,b) The energy gained after conversion of energy is always less that the energy given. The energy gained after conversion is called effective energy. 

So, Given energy = Effective energy + energy lost in           other ways.                                  

The efficiency of an engine means how much of the given energy is obtained as effective energy. Or in other words the ratio of effective energy and the total given energy is called efficiency.

Efficiency, ( =  eq \f(effective energy,total input energy)
Usually efficiency is expressed in percentage 
eq \o((,c) We know,

	Power =  eq \f(Energy,Time)
( P =  eq \f(Ep,t) [Ep = potential

 energy in this case]

(  Ep = Pt

(  mgh = Pt
	Given ,

Time, t = 4 min

Power, P = 1 kW

height, h = 30 meter


( m =  eq \f(Pt,gh)

=  eq \f(1 kW ( 4 min,9.8 ms−2 ( 30 m.)

=  eq \f(1000 W ( 4 ( 60 seconds,9.81 ms−2 ( 30m)

= 815.494 kg


= 815.5 kg
eq \o((,d)                   P(kW)          m(kg)        h(m)        t(min)

 Pump-1              1              815.5         30            4-->2

 Pump-2              2               1000       10--> 30      2

Let’s calculate the amount of water lifted up by each pump at same condition. 

For pump-1,if operation time 2 min and height h=30

Then m=   eq \f(Pt,gh) =(1( 1000) ( 2( 60/(9.81(30)

=407.75 kg water.
For pump-2, if operation time 2 min and height h=30

Then m=   eq \f(Pt,gh) = 2000(2( 60/(9.8(30)=815.5kg.

So, for more water demand I prefer pump -2.

4. ( Observe the figure and answer the following questions(
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[Pabna Cadet-2015]
a.
What is mechanical energy?
1

b.
How can you convert mechanical energy into another form of energy?
2

c.
Calculate the kinetic energy of that body at point C.
3

d.
Calculate the total energy of that body at point B.
4

Answer to the question no. 4
eq \o((,a) The energy that is stored in a body due to its position or motion is called mechanical energy. 

eq \o((,b) Rubbing of hands produces heat. In this case mechanical energy is converted into heat energy. If we low air in an empty pen cap, mechanical energy is converted into sound energy. When water is on a hill or a mountain, potential energy is stored in it. When this water flows down through a spring or river then the potential energy is transformed into kinetic energy. This flow of water can rotate a wheel to produce electricity. In this way mechanical energy can be transformed into electrical energy. 

eq \o((,c) 
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at C distance travelled s = 15 + 15 = 30 m 

( velocity at C v, v2  = u2 + 2gs


= 0 + 2.g.30


(v
=  eq \r(2 ( 9.8 ( 30) = 24.25ms–1
( kinetic energy Ek  =  eq \f(1,2) mv2 =   

 eq \f(1,2) ( 50 ( (24.25)2 


= 14700 Joule = 14.7 kJ   
eq \o((,d) 
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At point B only potential energy and kinetic energy contribute in total energy. 

(at B, potential energy Ep​ = mgh 


= 50 ( 9.8 ( 55 


= 26950 J 

A + B velocity of object v 

v2 = u2 + 2as = 0 + 2.g.15

( v =  eq \r(2 ( 9.8 ( 5) = 17.14 ms–1
( Kinetic energy at B; Ek =  eq \f(1,2)mv2 =  eq \f(1,2) ( 50 ( 294 


= 7350 J 

( Total energy E = Ep + Ek = 26950 + 7350 


= 34300 J = 34.30 kJ

6. ( Two electric motors of 70 J electrical energy are working at a time. A motor is used to lift a body of weight 8 N of a height of 6 m. Another motor is used to lift a body of 7 N at a height of 8 m.
[Rangpur Cadet-2015]
a.
State the principle of conservation of energy.
           1

b.
Why does in a nuclear reaction a huge amount of energy released?
           2

c.
Compare the energy lost by the two motors.  
           3 

d.
The efficiency of which motor will be more? Give mathematical logic.        
           4
Answer to the question no. 6
eq \o((,a) The theory of conservation of energy is- energy cannot be created, nor be destroyed, it can only be transformed from one form to another. The total amount of energy in the universe is definite and unchangeable. 

eq \o((,b) In nuclear reaction usually matter that is mass is transformed into energy. If mass is transformed and E amount of energy is obtained, then E = mc2, where c is the speed of light. Since nuclear fission is c chain reaction, hence in a moment millions of reactions take place and huge amount of energy is released. 

eq \o((,c) Here,


for first motor, weight, W1 = 8N


height, h1 = 6m


energy used = W1 ( h1 = 8 ( 6 = 48J

for second motor, weight , W2 = 7N


height, h2 = 8m


energy used = 56 J

Energy supplied = 70 J

Energy lost by first motor = 70 J − 48 J = 22 J

Energy lost by second motor = 70 J − 56 J = 14 J

So, energy lost by 1st motor > Energy lost by 2nd motor. 

eq \o((,d) The efficiency of first motor,

(​1 =  eq \f(Effective energy,total input energy) ( 100%


=  eq \f(48 J,70 J) ( 100%


= 68.57%


The efficiency of second motor,

(2
=  eq \f(Effective energy,Total input energy) ( 100%


=  eq \f(56 J,70 J) ( 100%


= 80%

So, mathematically efficiency of second motor 80% is greater than the efficiency of first motor. 

2. ( A hoist operated by an electric motor of efficiency 80% has a mass of 500 kg. It raises a load of 300 kg vertically at a steady speed of 0.2 m/s. Frictional resistance can be taken to be constant at 1200 N.


[Faujdarhat Cadet-2015]
a.
Define efficiency.
1

b.
Explain principle of conservation of energy.
2

c.
Find out its power.
3

d.
The efficiency of the motor never be 100%. Analyze with logic.
4

Answer to the question no. 2
eq \o((,a) Efficiency means the ratio of effective energy and the total given energy. Usually efficiency is expressed in percentage.

( Efficiency, ( =  eq \f(Effective energy,Total input energy) ( 100%

eq \o((,b) The principle of conservation of energy is- "Energy cannot be created not be destroyed. Energy can be transformed from one form to another or more forms. The total Energy of the universe is constant and unchangeable."

eq \o((,c) For example we can talk about transformation of electrical energy. In an electric motor electric energy is transformed into mechanical energy. Again, the amount of energy released from an electric bulb is absorbed by another body. In truth, we cannot create new energy, neither can we destroy the existing energy. Meaning, the total amount of energy of the universe remains same. This is the principle of conservation of energy. 

eq \o((,d) The efficiency of an engine means that how much of the given energy is obtained as effective energy. So, the efficiency means the ratio of effective energy and the total given energy. Usually the efficiency is expressed in percentage.

( Efficiency, ( =  eq \f(Effective energy,Total input energy) ( 100%

From above equation we can see that efficiency can never be 100%. According to principle of conservation of energy, we should obtain the amount of energy which is given to the engine. But it is seen that the energy gained is always less against the fractional force of the engine. The amount of energy obtained from the engine is called affective energy. IN this case the equation of energy is, given energy = Effective energy + the energy lost in other ways. So, there is no way efficiency of motor can be 100% for example, energy transformation takes place in different steps in a normal electricity production centre. This transformations continues from coal, oil, natural gas or uranium up to the production of electricity. It is seen that up to 70% of this energy is lost as heat energy. Only 30% of input energy is transformed into useable electrical energy. So we can say efficiency of motor never be 100%. 
1.( 
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[Barisal Cadet-2015]
a.
What is called Biomass?
1

b.
Why doesn't man get sunk into water of Dead sea? Explain.
2

c.
What will be the pressure on the bottom surface of 'B'?
3

d.
What will happen, if the body 'A' immerged into the liquid of density 123 Kgm(3? Give your opinion with mathematical analysis.
4

Answer to the question no. 1
eq \o((,a) Biomass refers to all those organic materials that can transform into energy. 

eq \o((,b) A substance of low density does not get sunk into a liquid of high density. Due to salt and other impurities the density of the water of the Dead Sea is so high that man does not get sunk into it. 

eq \o((,c) Mass of the total body, m = 50 kg

area of the bottom surface of B = 2 ( 2 cm2 = 4 cm2

= 0.0004m2
Therefore, pressure, P =  eq \f(F,A) =  eq \f(mg,A)

=  eq \f(50 ( 9.8,0.0004)

= 1.226 ( 106Pa


= 1.226 MPa
eq \o((,d) Volume of A = (10 cm)3 = 103 ( 10−6m3

= 10−3m3
volume of B = (2 cm)3 = 8 ( 10−6m3
( total volume V = (10−3 + (8 ( 10−6)m3

= 1.008 ( 10−3m3
( Density of the body =  eq \f(m,v) =  eq \f(50 kg,1.008 ( 10−3)m3

= 49.6 ( 103 kgm−3
( 49.6 ( 103 kgm−3 is greater then 123 kgm−3
and A and B are of same density. So 'A' will sunk if A is immersed into the liquid of density 123 kgm−3.
3.(
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[Barisal Cadet-2015]
a.
What is called solar energy?
1

b.
What does the solar cell mean? Explain.
2

c.
Find the potential energy of the body at that point in stem.
3

d.
Where on the inclined plane the kinetic energy of the body is twice of its potential energy? Give your opinion with mathematical analysis.
4

Answer to the question no. 3
eq \o((,a) The energy that we obtain from the sun is called solar energy.

eq \o((,b) The cell that produces electricity instantly while solar rays fall upon it is called a solar cell. The solar cell is constructed with semiconductor material. It transforms solar energy to electric energy. Therefore, it is renewable energy source. 

eq \o((,c) 
	Distance travelled along the direction of force 


= 4 ( sin 30(

= 4 (  eq \f(1,2) = 2 m. 
	Given,

Mass = 5 kg

length of inclined plane = 4m

including angle = 30(


( Potential energy of the body,

= mgs

= 5 ( 9.8 ( 2 = 98 Joule 

eq \o((,d) Let, D be the point where the kinetic energy of the body in twice of its potential energy.
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and DE = BF = x

now,

AB = AC sin 30(

= 4 (  eq \f(1,2) = 2m

( AF = AB − BF = 2 − x; and AD −  eq \f(AF,sin 30() =  eq \f(2 − x,\f(1,2))


= 4 − 2x

how potential energy at D = mgx where m is the mess of body = 5kg

( kinetic energy at D =  eq \f(1,2) mv2
where v2 = 02 = 2g sin 30(. AD    [the component of 

g along AD is g sin 30(]

= 2g eq \f(1,2) (4 − 2x) = g(4 − 2x)

( kinetic energy =  eq \f(1,2)mg(4 − 2x) = mg(2 − x)

According to the question at D

Kinetic energy = 2x potential energy

( mg (2 − x) = 2 mgx

( 2 − x = 2x

( 3x = 2

( x =  eq \f(2,3)
( kinetic energy of the body is twice of its potential energy at a height 0.667 from the ground. 
5. ( Electric power of a machine is 80w and its resistance is 125(. this machine is used for 7 hours in a month and the rate of electric energy Tk 2.00 per unit.


[Mirzapur Cadet-2014]
a.
What is electric power?
1

b.
The resistively of silver at 20( C is 1.6 ( 10(8(m, What does it mean?
2

c.
Calculate the potential difference of the machine. 
3

d.
What amount of electric energy will be consumed and what will be the cost for supplied time analysis 
4

Answer to Ques. No. 5
eq \o((,a) The rate of energy which is converted into other forms in an electric device is its power.
eq \o((,b) The resistivity of silver at 20(C is 1.6(10(8(m. It means that the resistence of a silver wire of 1m length and 1m2 cross sectional area is 1.6(10(8(.
eq \o((,c) Here,

Power P = 80w

Resistance, R = 125 (
(
Potential difference, v = ? We know,

P =  eq \f(V2,R)
or,
V2 = PR =  eq  \r(PR)
(
V =  eq \r(80 ( 125) V


= 100

( Potential difference of the machine is 100V.
eq \o((,d) Here,
The power of the machine is, P = 80 w
a month = 30 days
( Total time = 30 ( 7 = 210 hours
( Spent energy, w
= p ( t

= (80 ( 210) wh

= 16800 wh 

=  eq  \f(16800,1000) kwh


= 16.8 kwh
So, the total amount of electric energy will be consumed is 16.8 kwh.
The electricity cost per unit, b = 2 taka

( Total spent = w x b = (16.8 x 2) taka = 33. 6 taka 

So, the cost for supplied time will be 33.6 taka.
3. ( Two stones of masses 40kg and 50kg is allowed to fall down from 100m height.
[Mymensingh Girls' Cadet-2014]
a.
What is power?
1

b.
What do you mean by the work 20j?
2

c.
Calculate potential energy of mass 40kg of above stem.
3

d.
Whose velocity will be more of above stem before striking the ground? Explain mathematically.
4

Answer to Ques. No. 3
eq \o((,a) Power is the rate of work or transformation of energy.
eq \o((,b) The work 20 J means —
i.
If a force of 20 N is applied on a body and the body gets displacement of 1m along the direction of force, then the work done is said to be 20 J. 

ii.
If 1 N force is used to move a body 20 m along the direction of force, then the work done is said to be 

         20 J.
eq \o((,c)
Here, mass, m = 40 kg

height, h = 100m

g = 9.8ms-2
Let the potential energy of the body =EP
We know, Ep = mgh = (40 ( 100 x 9.8) J


= 39200 J
(At given height, the potential energy of body is 39200 J.

eq \o((,d) We know, potential energy at a specific height = kinetic energy of the body before it strike the ground. We know, in case of first body,

	
Ep
= mgh

= 40kg (9 .8ms2 ( 100m


= 39,200J
	From the stem,

m = mass = 40 kg

J = 9.8 ms-1

height, h = 100m


Again, Ek =  eq  \f(1,2) mv2
Because, Ep = Ek, so, Ep =  eq  \f(1,2)  mv2

or, v2 =  eq \f(2 Ep,m) 

or, v =  eq \r(\f(2 Ep,m)) 

or, v =  eq \r(\f(2 ( 39(200,40)) 

( v = 44.27 ms-1
In case of second body,

	Ep = mgh


= (50 ( 9.8 ( 100)J


= 49000 J
	From the stem,

 m = mass = 50 kg = 9.8 ms-2

height, h= 100m


Ep = Ek

or,
Ep =  eq \f(1,2) mv2
or,
v =  eq \r(\f(2 ( 49(000,50)) 
(
v = 44.27 ms-1
So, the velocity of both the stones will be same before falling the ground.
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[Joypurhat Girls' Cadet-2014]
a.
At which part of the graph velocity remain constant in proportion to time?
1

b.
Explain nuclear energy.
2

c.
If the mass of the body is 5kg find the knetic energy at constant velocity. 
3

d.
Calculate the knetic energy at the point E. Is it greater than previous energy? Explain it mathematically.
4

Answer to Ques. No. 1
eq \o((,a) At T - 'J' of line- 2 of the graph velocity remains constant in proportion to time.
eq \o((,b) If a heavy atom is hit with neutron, massive amount of energy is released. This energy is called nuclear energy. Electricity can be produced by using the energy produced in nuclear reaction. In nuclear reaction usually matter that in mass is transformed into energy.
eq \o((,c) Given, that mass of the body, m = 5 kg.
From the graph, the constant velocity in from I to J.
Which is v = 18ms-1
We know,
kinetic energy, Ek =  eq \f(1,2) mv2


=  eq \f(1,2)  ( 5 ( (18)2 j


= 810 j

So, the kinetic energy at constant velocity is 810J.
eq \o((,d) At point E,
Velocity, v= 14ms-1
time, t = 2 sec
mass of the body, m = 5 kg
So, kinetic energy, Ek =  eq \f(1,2)  ( 5 ( (14)2 J
= 490 J

But at constant velocity which is, vc = 18 ms-1
The kinetic energy Ek =  eq \f(1,2) mvc2


=  eq \f(1,2) ( 5 ( (18)2J


= 810 J.
So, the kinetic energy at point E is less then the kinetic energy at constant velocity.

3.(A hot-water heater is rated 2880W and 240V.


[Rangpur Cadet-2014]
a.
What is called electrical power? 
1

b.
In what way does earthing protect the user of an appliance from an electrical shock? 
2

c.
Calculate the energy produced in one hour. 
3

d.
By calculating suggest a suitable rating for a fuse to be used to protect the heater from overloading.
4 

Answer to Ques. No. 3
eq \o((,a) The amount of change that flows in unit time through any cross section of a conductor is called electric power.
eq \o((,b) The earth wire is a low resistance wire. It is usually connected to the metallic casing of the appliance. If the live wire is not properly connected and it touches the metal casing of the appliance- the user may be electrocuted from an electric shock.
Earthling of the casing prevent this from happening. In this case, the large current will flow from the live wire to the earth through the metal casing. As a result, the fuse will blow out and cut off the electric supply of the appliance. This way  earthling protect the user of an appliance from electric shock.

eq \o((,c) We know

	P = VI

or, I =  eq \f(P,V) 
or, I =  eq \f(2880,240) 
( I = 12A
	
Here,
Potential difference, V = 240 V
Power, p = 2880 W
time, t = 1 h = (60 x 60) s
Electric current, I = ?
Energy produced, W = ?


Again,

W = VIt


= VIt


= (240 ( 12 ( 60 ( 60) J


= 10368000 J.

d. We know

P = VI

or, I =  eq \f(P,V) 
or, I =  eq \f(2880,240) A = 12A

If much than 12A current flows throw ftise it will melt. So, suitable rating for a fuse in 12A.

2. ( Two electric motors of 70J electrical energy are working at a time. A motor is used to lift a body of weight 8N at a height of 6m. Another motor is used to lift a body of 7N at a height of 8m.
[Feni Girls' Cadet-2014]
a.
State the principle of conservation of energy. 
1

b.
Why does in a nuclear reaction a huge amount of energy released? 
2

c.
Compare the energy lost by the two motors. 
3

d.
The efficiency of which motor will be more? Give mathematical explanation. 
4

Answer to Ques. No. 2
eq \o((,a) Energy cannot be created nor it can be destroyed, it can only be transformed from one from to another or more than one form. The total amount of energy in the universe is constant and unchangeable.
eq \o((,b) In nuclear reaction usually matter that is mass
transformed into energy. But in nuclear reaction only a small fraction of energy of the total mass is transformed into energy. If mass is transformed and E amount of energy is obtained, then,
E = mc2
Here m is the mass transformed into energy.
c is the speed of light that is equal to 3 x 10s ms-1.
From experiment it is known that in a fission reaction, that is, if a neutron of definite energy strikes a uranium nucleus, then almost
200 Mev - 200 x 106 ev = 200 ( 106 ( 1.6 ( 10-19 J =
3.2 ( 10-11 J energy is released.
Since nuclear fission is a chain reaction, hence in a moment crores of reactions take place and huge amount of energy is released.
eq \o((,c) In the case of first motor,

Here, energy used
= work done

= weight ( height

= 8N(6m = 48J
(The energy lost = Energy supplied - energy used = 70J-48J=22 J 

Again in the case of 2nd motor,

Here, energy used
= weight x height

= 7N ( 8m - 56 J
( The energy lost = 70 J - 56 J = 14 J. 

Between two motor first one loose more energy than second one. 

( Energy lost by first one < energy lost by second one.
eq \o((,d) In the case of first motor,

Efficiency, (, =  eq \f(effective energy,total input energy) ( 100%


=  eq \f(48 J, 70 J) ( 100% [From 2 (c)]


= 68.57% 

In the case of 2nd motor, Efficiency, (2 =  eq \f(56 J, 70 J) ( 100%


= 80%

So, the efficiency of 2"d motor will be more.
2. ( 
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[Sylhet Cadet-2014]
a.
What is work?
1

b.
Explain tow types of potential energy.
2

c.
When the bulb is open, the level of liquid is 5cm; density of liquid is 1000 kgm(3, then what is the pressure in the liquid?
3

d.
If the jars are completely filled with different liquids, then connecting both jars by opening the bulb discuss all the probable factors logically./
4

Answer to Ques. No. 2

eq \o((,a) If a force acts on a body and causes its displacement, then it is called work.

eq \o((,b) And example of potential energy is the energy of a pulley.
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In the figure, we can see that A & B are tied in the two sides of a rope which goes over the pulley. The heavy body A is in the air and light body B is on the ground. Now, because of gravity A will go down and as a result B will go up. To stay in air, the amount of energy which A has is the potential energy of A
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Spring could work while regaining its original configuration and was able to displace the other body. This ability of spring to work for the change of its normal configuration is its potential energy.

eq \o((,c) If the pressure in the liquid is P, then,

We know,

	P  = hpg

= (0.05 x 1000 x 9.8) pa    

= 490 pa.
	Given,

depth of the liquid,

h = 5 cm = 0.05 m

density, p= 1000kgm-3

g = 9.8 ms-2


So, the pressure in the liquid is 490 pa.

eq \o((,d) If the jars are filled completely with different liquid then connecting both jar by opening the bulb we will notice two things. First, temperature of both liquid will be equal. After the thermal contact, heat continues to flow from hotter body to colder one until the temperatures of the both bodies come to equilibrium position. The body with more temperature will lose heat whereas the body having less temperature will gain heat. Secondly if we put two piston in two jars and if we apply force in thin jar we will get much more force in fat jar. According to Pascal's law pressure is transmitted hi all directions through the liquid. So, greater is the cross sectional area of the greater the force exerted on it.
2. ( Observe the figure and answer the following questions:
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[Barisal Cadet-2014]
a.
What is mechanical energy?
1

b.
How can you convert mechanical energy into another form of energy?
2

c.
Calculate the knetic energy of that body at point C?
3

d.
Calculate the total energy of that body at point B?
4

Answer to Ques. No. 2
eq \o((,a) The energy that is stored in a body due to its positions or motion is called mechanical energy.
eq \o((,b) Rubbing of hands produces heat. In this case mechanical energy is converted into heat energy. If we low air in an empty pen cap, mechanical energy is converted into sound energy. When water is on a hill or a mountain, potential energy is stored in it. When this water flows down through a spring or river then the potential energy is transformed into kinetic energy. This flow of water can rotate a wheel to produce electricity. In this way mechanical energy can be transformed into electrical energy.

eq \o((,c) We know,

	Ek  = mas


= 60 ( 9.8 ( 20 J

= 11760 J
 

= 11.76 kJ  
	From the stem,

mass of the body, m = 60 kg

acceleration, a = gravitation

=9.8ms-1
s = distance - 20 m

Kinetic energy, Ek = ?


So, the kinetic energy at point C is 11.76 kJ. 

eq \o((,d) Total energy = kinetic energy + potential energy At point B, let the kinetic energy is Ek 

	Ek  = mah



= (60(9.8(50)J 



= 3+400 J
	From the stem,
m = mass of the body - 60 kg
a = acceleration = gravitation
  = 9.8 ms"2 

S = distance = 10 m 


Again, at point B, let the potential energy be Ep, we know,

	Ep = mah

= (60 ( 9.8 ( 50)J

= 3 + 400 J
	Here,

m = mass of the body = 60 kg
g = gravitation = 9.8 ms-2
h = height from the sum face
  = (60- 10)m = 50m 


So, total energy in point B,

=
kinetic energy + potential energy

=   5880 J+ 29400 J

=  35280 J

=   35.28 kJ

So, the total energy at point B is 35.28 kJ.

5=

eq \o(((((,Ques.(2) In the figure a cylinder is shown whose area of base, A = 0.2 m2 and height of liquid, h = 1.5 m. It is required 80 kg liquid to fill the CD part of the cylinder.
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[Mirzapur Cadet-2015]
a.
What do you understand by pressure?
1

b.
Determine the density of liquid.
2

c.
Find the magnitude of pressure at a point 15cm from the surface of liquid.
3

d.
"Pressure rises with the increase of the depth of the liquid" prove the statement.
4

Answer to the question no. 2
eq \o((,a) The force exerted perpendicularly to per unit area of a body is called pressure.

Let, a force F acts perpendicularly on area A of a surface, then pressure, P =  eq \f(F,A)
( Pressure =  eq \f(Force,Area)
eq \o((,b)  We know density of a matter,( =  eq \f(m,v) =  eq \f(mass,volume)
Mass is given 80kg for CD part

And CD = 1.5 m, A =0.2m2
( ( =  eq \f(m,v) =  eq \f(m,A ( h) =  eq \f(80,1.5 ( 0.2) = 266.67 kg m−3
eq \o((,c) From the previous section we see(
       Density ( = 266.67 kg m−3
Height or distance from surface h = 15cm


  = 0.15m

 Pressure at a point 15 cm from the surface 

          P = h(g


          = 0.15 ( 266.67 ( 9.81 = 392.4 Pa

eq \o((,d) Pressure at a point in liquid means a force exerted perpendicularly by the liquid on unit area around that point in the liquid. In fig-1 some liquid is kept in a vessel. 
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Let, the cross sectional area of the base of the vessel = A

Mass of the liquid =m

Volume of the liquid = V

Density of the liquid = (
Depth of the liquid = h

Acceleration due to gravity = g

We know, pressure = force / area

Now, the force acting on area

    = weight of the liquid


= m ( g


= (( V ( g (( m=(V )


= (( A(h ( g (( V=Ah)


= Ah(g

         Pressure, P = Ah(g/A

         Or, Pressure, P = h(g

Again as 'g' is a constant, so P ( h(
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I.e. the pressure at a point in a liquid at equilibrium is directly proportional to the depth of the point from the free surface of the liquid and its density. Therefore pressure rises with the increase of depth of the liquid.   

 eq \o(((((,Ques.(5) 
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[Rajshahi Cadet-2015]
a.
What is plasma?
1

b.
Expansion of liquid is more than expansion of solid-explain why.
2

c.
Find the value of angle i.
3

d.
In which medium (air or glass) velocity of light is more-analyze mathematically?
4

Answer to the question no. 5
eq \o((,a) Plasma is the forth state of matter. Plasma state is formed at a few thousand degrees of temperature. It is mainly in ionized state at that temperature. 
eq \o((,b) The coefficient of expansion of liquid is higher than the coefficient of expansion of solid. So, the increase of same amount of temperature causes liquid to expand more than solid. So, liquid expands more than solid. 
eq \o((,c) According to Snells Law when the light enters obliquely to a transparent medium from another transparent medium then for a fixed pair of media and for a fixed colour of light the ratio of the sine of the angle of incidence to the sine of angle of refraction laways remains constant. 

(  eq \f(sin i,sin r) = constant

This cosntant is called refractive index.

( Refractive index =  eq \f(sin i,sin r)
But refractive index of glass with respect to air = 1/refractive index of air with respect to glass. 

(  eq \f(sin i,sin r) =  eq \f(1,1.5)
( sin i =  eq \f(1,1.5) sin 90(
( i = sin−  eq \b(\f(1,1.5)) = 41.81(  

eq \o((,d) If the absolute refractive index is zero for some reason, then,

( =  eq \f(velocity of light in vaccum (C),velocity of light in that medium (Cx))
( ( =  eq \f(C,Cx)
If ray of light enters from vacuum to water than the refractive index of water with respect to air is a(w.

Here,

(a = refractive index in vacuum; Cw = velocity of light in vacuum

(w = refractive index of water; Ca = velocity of light in water

a(w =  eq \f(velocity of light in vaccum,velocity of light in water)
Or,  eq \f((w,(a) =  eq \f(Ca,Cw)
Or, (aCa = (wCw .............. (i)

The refracted ray bends towards the normal in this cause it enters from a rarer medium to a denser medium. We know the velocity of light is less in denser medium than in rare medium. So the velocity of light is more in vacuum than in water.

( Ca > Cw
1. ( Tanvir was doing an experiment in chemistry lab of PCC. In the experiment he was heating water of 2000 mm3 which was kept in a container. He recorded that the water level has increased to about 20 mm3 after being heated for 5 mins. But he learnt that the expansion should have been 23 mm3.
[Pabna Cadet-2015]
a.
Which expansions are possible in case of liquids?
1

b.
Why the measured value of Tanvir was different from real value?
2

c.
Why does any substance expand when heated?
3

d.
Initially the temperature was 25(C. After heating the temp of the container rises to 80(C. Then find out the co-efficient of length expansion of the container.
4

Answer to the question no. 1
eq \o((,a) Only volume expansion is possible in case of liquids. There are tow types of volume expansion for liquid. 

i) 
Real expansion; 

ii)
 Apparent expansion. 

eq \o((,b) If it has been possible to heat liquid withtout keeping it in a vessel then the expansion would be found 23 mm3 But heating without a container is not possible. So vessel also expands with liquid. So apperant or measured expansion which is 20 mm3 is somewhat less then real expansion 23 mm3. 
eq \o((,c) when a body is heated the heat energy and as such the kinetic energy of each molecule hof the body increases. In solides the molecules vibrate with enhance energay against the intermoleculer force and as a result the displacements of the molecules form their equilibrium position increases. But during displaement of a molecule from its equilirium position a force of attraction is exerted on it. When the molecule tends to go near to its neighburing molecules then a repulsive forea acts on it. Again ith the increase of intermolecular distance a force of atraction acts on the molecule. For the increase in temperature the molecules of a solid vibrate but it is not a simple harmonic oscillation. Because, if the distance between two molecules is lessened than the repulsive force increases rapidly. But ias the distance between two molecules relative to their equilibrium position increases, then the attractive force increases. But it does not happen as quickly as in the case of repusive force. As a result due to increase of temprature when the molecutles of a body vibrate at a random fashion tehy approach further towards the exterior than towards the interior. As such the average equilibrium position of each molecule gets dispaced towards the exterior and the body expands. 

eq \o((,d) According to question, 

Expansion of volume of container

(V = 23 mm3 – 20 mm3


= 3 mm3

= 3 ( 10–9 m3
(Initial volume of container = volume of water V0

 
       = 2000 mm3


       = 2 ( 10–6 m3
Temperature change (T = 80(C – 25(C = 55 k
( (V = V0 ( (T 

( ( =  eq \f((V, Vo ( (T) =  eq \f(3 ( 10–9,2 ( 10–6 ( 55) = 2.73 ( 10–5 k–1 

( Coefficient of length coefficient ( =  eq \f((,3) 


=  eq \f(2.73 ( 10–5,3) k–1


= 9.09 ( 10–6 K–1
eq \o(((((,Ques.(3) 
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[Joypurhat Girls' Cadet-2015]
a.
What is called buoyancy?
1

b.
Explain atmospheric pressure.
2

c.
Calculate the upward thrust from the above data.
3

d.
From the above figure, show that submerged body losses weight.
4

Answer to the question no. 3
eq \o((,a) The upward force acting perpendicularly on a body which is partly or fully immersed in gas or liquid is called buoyancy. 
eq \o((,b) This earth is surrounded by air. Atmosphere has weight. So it has pressure. The atmosphere for its weight force on the earth's surface and the amount of force acting perpendicularly on per-unit surface area of the earth, is called atmospheric pressure. This very pressure on earth surface is almost 105 N on the body of an adult if the area of his body is 1.5 m2. As the internal blood pressure of a human body is greater to some extent than, the atmospheric pressure generally it is not felt by people.
eq \o((,c) 

[image: image25.png]\
h, = 10m

A

" A = 2m?




The upward thrust will act on PQ surface of cylinder,

Which cancel downward. 

	      force at surface MN 

( buoyancy and upward thrust

F2 − F1 = A(h2 − h1)(g


= 2 ( 8 ( 13.6 ( 9.8


= 2132N
	Given,

density ( = 13.6 kgm−3
height difference from the surface,

h = 10m − 2m = 8m

area of surface A = 2m2


eq \o((,d) Let a cylinder PQRS is of cross-sectional area A and height h. It is submersed in a fluid of density, (. The depth of the upper and lower surface of the cylinder from the free surface of the fluid are h1 and h2 respectively.

So, h = h2 − h1
The downward force acting on the surface PQ of the cylinder, F1 = Ah1(g

The upward thrust exerted by the liquid o the surface SR of the cylinder, F2 = Ah2(g

The lateral pressures experienced by the curved surface of the cylinder being equal and opposite of each other it become neutralized.

( Upward thrust or buoyancy

= F2 − F1
= Ah2(g − Ah1(g

= A(h2 − h1)(g

= Ah(g

= (hA)(g

= V(g [V = hA = volume of the cylinder]

So, the upward thrust or buoyancy acting on a submersed body is equal to the weight of the fluid displaced by it. For this upward thrust it seems that a submersed body losses weight. 
2. ( 
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[Comilla Cadet-2015]
a.
What is atmospheric pressure?
1

b.
Why the man does not get sunk into the Dead Sea?
2

c.
What will be the value of A2 in above stem?
3

d.
If we get F2 two times larger than previous and F1 remain unchanged then what change is done in above stem?
4

Answer to the question no. 2
eq \o((,a) Atmospheric pressure : The atmosphere for its weight applies force on earth's surface and the amount of force acting perpendicularly on per-unit surface area of earth is called atmospheric pressure.

eq \o((,b) If the density of a body is more than the density of water then the body will sink. If the density of a body is less then the density of water then it will float. The density of water of the Dead Sea is much caused by many materials including salt are mixed with that water. Their amount is much. So the density of Dead Sea is much more than normal sea. So the density of the water of the dead sea is much than that of human. That's why the man does not get sunk into the Dead Sea.

eq \o((,c) Here,

Force applied at smaller piston, F1​ = 50 N

Force obtained at bigger piston, F2 = 1000 N

Area of smaller piston, A1 = 8 cm2 = 8 ( 10(4 m2
Area of bigger poston, A2 = ?

We know, 


 eq \f(F1,A1) = \f(F2,F2) 
or,
A2 =  eq \f(F2A1,F1) 


=  eq \b(\f(100 ( 8 ( 10(4,50)) m2


= 16 ( 10(3 m2
( value of A2 is 16 ( 10(3 m2
eq \o((,d) If we get F2 two times larger than previous and F1 remain unchanged the A​1 or A2 or both have to be changed.

Suppose, A2 is changed. Then we can write,


F2 = 2 ( 1000 N


F1 = 50 N


A1 = 8 ( 10(4m2

So, 
A(2 will be,


 eq \f(F1,A1) =  eq \f(F(2,A(2)

=  eq \b(\f(2 ( 100 ( 8 ( 10(4,50)) m2

=   32 ( 10(3  m2
So, A2 must be changed to 32 ( 10(3m2, and if A1 is changed. Then the change will be 

A1 
= eq \f(A2F1,F(2)

=  eq \b(\f(16 ( 10−3 ( 50,2 ( 1000))m2

= 4 ( 10−4m2
So, A1 will be changed to 4 ( 10−4m2.

These will be the changes in given stem.  

2. ( 
[image: image97.jpg]




[Sylhet Cadet-2015]
a.
What is buoyancy?
1

b.
Steel is more elastic than rubber-Explain.
2

c.
If the value of A1 is 50 cm2. A2 is 50 m2 and F1 is 10 N then calculate the value of F2.
3

d.
How can you implement the knowledge of the above figure in our practical life.
4

Answer to the question no. 2
eq \o((,a) The upward force acting perpendicularly on a body which is partly or fully immersed in gas or liquid is called buoyancy.

eq \o((,b) Steel is more elastic than rubber. Because, a body is said to be more elastic depending upon how fast is gains its original shape after removal of external (deforming) force. When a force is applied on steel it is deformed but it immediately regains its original shape within a fraction of records which is not in the case of rubber. 

eq \o((,c) From the figure in stem, we get F1, F2, A1 and A2.

Here,


A1 = 50 cm2 = 5 ( 10−3m2

A2 = 50 m2

F1 = 10 N


F2 = ?

We know that,


 eq \f(F2,F1) =  eq \f(A2,A1)
(
F2 =  eq \f(A2,A1) ( F1 =  eq \b(\f(50,5 ( 10−3) ( 10) N


= 105N

( The value of F2 is 105 N.  

eq \o((,d) Above figure is based on Pascal's law. People has implemented the knowledge of the Pascal's law in practical life. Some examples are given below:

Hydraulic Jacks: Hydraulic jacks are used to lift a heavy load such as when changing a car tyre. When the handle is pressed down, the pressure transmitted results is a large force on the load.

Hydraulic brakes: Hydraulic brakes are used in cars, trucks and motorcycles. In a hydraulic brake system, a liquid, known as brake fluid, is used to transmit, pressure from the brake pedal to all the wheels of the vehicle.

Hydraulic pumps: Hydraulic pumps are used to raise cars in a motor workshop. The machine is equipped with a small cylinder connected to a large cylinder. Both cylinders are filled with oil.

Moreover, crane, bulldozer etc. are also running on the same principle.  

2. ( Weight of a body in air is 9.8 N having volume 200 cm3. It losts 1.96 N weight when immersed in water. [Mass of 1cm3 water is 1g and acceleration due to gravity 9.8 ms(2]
[Mirzapur Cadet-2014]
a.
What is specific gravity?
1

b.
The density of silver is 10500 kgm(3, what does it mean?
2

c.
Calculate the specific gravity of the material of the body.
3

d.
Does the above phenomenon support Archimede's principle? Give your opinion by mathematical analysis.
4

Answer to Ques. No. 2
eq \o((,a) Specific gravity in the ratio of the weight of a volume of the substance to the weight of an equal volume of the reference substance. The reference substance is nearly always water.
eq \o((,b) The density of silver is 10500 kg m3 mean mass of 1m3 silver is 10500 kg. So, if we fill a pot the length, width and the height of which are 1 m, 1 m and 1 m respectively with silver then the mass of the silver will be 10500kg.
eq \o((,c) Let the density of body is P. From the passage-

Weight of the body in air, w = 9.8 N

Acceleration due to gravity, g = 9.8 ms-2

Mass of the body m = ?

Volume of body, v = 200 cm3 = 10-6 m3

Density of body, P = ?

Specific gravity of the material of the body = ? 

We know,

Weight of the body, W = mg

or, m =  eq \f(W,g) =  eq \f(9.8 N, 9.8 ms-2)  = 1 kg

Again, P =  eq \f(m,v)  =  eq \f(1 kg, 200 ( 10-6 m3) 
(
p = 500 kg m-3
(
Specific gravity =  eq  \f(500 kg/m3,1000 kg/m3) = 0.5

[Because, a substance specific gravity is the ratio of that substance density to the density of water at 4 degree Celsius ].
eq \o((,d) Archimedes's law : If a body is partly or fully immersed in a liquid or gas in equilibrium it seems to have lost a part of its weight. This apparent loss of weight is equal to the weight of the displaced liquid or gas.

Here,
Volume of body, v = 200 cm3 = 200 x 10-6 m3
density of water, p = 1000 kg m(3 

Acceleration due to gravity, g = 9.8 ms-2 

We know,

Weight of the body displaced by liquid = vpg

= 200 x 10(6 m3 x 1000 kg m(3 ( 9.8 ms-2

= (.2 ( 9.8)N = 1.96N
( Weight of the body displaced by liquid is 1.96 N. The weight lost from body is 1.96 N. So, weight of the body displaced by liquid = weight lost from body. In this case both of them are equal.

So, this incident supports the law of Archimedes
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[Mymensingh Girls' Cadet-2014]
a.
What is fundamental principle of calorimetric?
1

b.
Explain the effect of heat on change of state?
2

c.
Determine the value of F2?
3

d.
The force will increase with the increase of diameter of 2nd piston Explain it?
4

Answer to Ques. No. 2
eq \o((,a) Fundamental Principle of calorimetric: If two substances of different temperature are in thermal contact and if no heat is allowed to go out on enter into and if no chemical reactions takes place in between the two bodies then heat lost by the hotter body will be equal to the heat gained by the colder body. i.e. heat lost = heat gained.
eq \o((,b) The matter changes its state when heat is applied or extracted. For example- ice, water and vapor is the three states of the same matter. When heat is applied on ice, it first turns water and then into vapor. On the other way turns vapor may be into water and water to ice by extracting heat from it. So the transformation of solid, liquid and gas is as follows:

Solid  eq \o(applying heat,((((((((((((((((((((,extracting heat)  Liquid  eq \o(applying heat,((((((((((((((((((((,extracting heat)  Gaseous
eq \o((,c) Let, the force obtained at bigger Piston is F2.

	We know,  eq \f(F1,A1)  =  eq \f(F2,A2) 
Or, F2 =  eq \f(F1A2,A1) 
=  eq \f(500N ( 2.7 m2,0.09 m2) 
= 15000 N
	Here

The area  of smaller 
piston, A, = 0.09 m2 the area of bigger piston, A2 = 2.7 m2 force at small piston, F, = 500 N



( Magnitude of F2 is 15000 N,
eq \o((,d) From the figure, C1 and C2 are two cylinders and ai and A2 are their cross sectional areas respectively. The two cylinders are connected with a pipe. There is an air tight piston in each cylinder. The two cylinders are filled up with a liquid. Now a force F applied to the smaller piston generates a pressure F1/A1. According to Pascal's law this pressure is transmitted in all directions

through the liquid. Therefore the upward pressure exerted on the larger piston is F1/A1. Because of this pressure the larger piston experiences an upward force equal to (F1/A1) x A2. If the upward force of larger piston is F2,

Then, 
F2 =  eq \f(F1,A1) ( A2
or,  eq \f(F2,F1) =  eq \f(A2,A1) =  eq \f(( \b(\f(d2,2))2, (\b(\f(d1,2))2)
[Here d, and d2 are diameters of 1st and 2nd piston respectively]

(  eq \f(F2,F1) =  eq \f(d221,d12) 
So, the greater is the diameter of the larger piston, the greater is the force exerted on it.
4. ( 
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[Mymensingh Girls' Cadet-2014]
a.
Define pressure.
1

b.
What do you mean by density of water is 1000kgm(3?
2

c.
Calculate pressure on the body B of above stem.
3

d.
Explain mathematically why the two bodies have different position in the beaker of water of above stem.
4

Answer to Ques. No. 4
eq \o((,a) The force exerted perpendicularly to unit area of a body is called pressure.
eq \o((,b) The density of water is 1000 kg m(3 means mass of 1 m3 water is 1000 kg. So, if we fill a pot the length, width and height of which are 1 m, 1 m and 1 m respectively with water then the mass of water will be 1000kg.

eq \o((,c) Here, height of body 'B' from upper surface of water, is, h = 2 m.

density of water = 1000 kg m-3 


acceleration due to gravity, g = 9.8 ms-2


pressure, p = ?
We know, p = hpg
= (2 x 1000 x 9.8) pa


= 1960 pa
( Pressure of B is 1960 pa.

eq \o((,d) The two bodies have different position because of their shape. The shape and appearance of block have influence on pressure. Due to the shape of block B it is applying more pressure on water than A. Weight of B is greater than the buoyancy of the liquid that's why it is sunk, But weight of the A is equal to the buoyancy of liquid. That’s why A is floating being fully immersed.

From the relation among pressure, force and area, we know,

Pressure = eq \f(Force,Area)
Mass of block is constant, so the force will also be constant.

( Pressure = constant ( eq \f(1,area)
In the case of A,

Pressure = constant ( eq \f(1,area)
Again in the case of B

Pressure = constant ( eq \f(1,area)
Here force is constant due to both of body are having same mass. So their pressure of water depends on area. According to figure we can see area of B is less than area of A. So, pressure of B will be much than pressure of A. B applied much pressure in water and it sunk. But A applied less pressure so it floats being fully immersed [w1 = w2]. So because of their area of volume two bodies have different position in the beaker of water.

5.(
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[Rangpur Cadet-2014]
a.
What is called buoyancy?
1 

b.
Why rotten egg floats on water?
 2

c.
Calculate the pressure at any point on the upper surface of the block A. 
3

d.
’The volume of the above two blocks are not same’ –did you agree with this statement? Explain with logic.
4


Answer to Ques. No. 5
eq \o((,a) The upward force acting perpendicularly on a body which is partly or fully immersed in gas or liquid is called buoyancy.

eq \o((,b) The floatation and immersion of a body depends on the density of the body and liquid. If the density of body is greater than that of water then it will sink in the water, if it is not then it will float. The density of rotten egg is less than that of water, so it floats on water.
eq \o((,c) Let, the pressure at any point on the upper surface of the block A is P. 

	We know,

p = hpg

P = 0.06 ( 1000 ( 9.8 Nm-2 

( P = 588 Nm-2

	From the figure,

Height to the upper surface of A from the upper surface of water, h = (8 - 2) cm = 6 cm
= 0.06 m
density of water, p = 1000 kg/m3 Acceleration due to gravity, 

g = 9.8ms-2


The pressure of any point on the upper surface of block A is 588 Nm(2.
eq \o((,d) From the figure the body A is fully immersed in water while B is floating being fully immersed in water, Again the two bodies have same mass which is l0g. In this situation we can say that the volume of B is greater. Logical explanation :

We know,
P =  eq \f(m,V)  or, m = pV

Let, the mass of A = m1, mass of B = m2, density of A is p2 density of B is p2 volume of A is V1 and volume of B is V2.
( mass of A, m1= p1V1
or, 10g = p1V1, ................... (i)

( mass of B, or,  10g = p2V2
or, 10g = p2V2 .............. (ii) From (i) and (ii)
p1V1= p2V2 .............................(iii)
The body A is in immersing and B is in floating condition, So it is natural that, ps > p2 

If p1 > p2 then from equation (iii), V) < V2 
Volume of B is greater than that of A.
[image: image101.png]ma=10g
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5. ( 

Figure-A
Figure-B Area = 0.2m2


[Feni Girls' Cadet-2014]
The mass of the substance of figure–A is 612.25 gm. The substance of figure–B is filled with a liquid of 80 kg. 
a.
What is atmospheric pressure? 
1

b.
Why should we sharp our knife after the uses of some days. 
2

c.
Calculate the pressure exerted on the base of the figure–B. 
3

d.
The substance of figure–A will sink or float in the liquid of figure–B, Give mathematical explanation of your answer. 
4

Answer to Ques. No. 5
eq \o((,a) The atmosphere for its weight applies force on the earth's surface and the amount of force acting perpendicularly on per-unit surface area of the earth, is called atmospheric pressure.
eq \o((,b) The area of the sharp edge of the knife is very small. So, by placing the sharp edge of the knife on a substance if force is applied, then more pressure acts on the substance along edge, Therefore the substance can easily be cut.
At the same time equal amount of pressure acts upon the knife edge. So, it looses its sharpness after a while. To keep the edge of the knife sharp, we should sharp our knife after the uses of some days.
eq \o((,c) Here,
mass of liquid, m = 80 kg
area, A = 0.2 m2
acceleration due to gravity, g = 9.8 ms-2.  Pressure, P - ?

We know,

p =  eq \f(F,A) =  eq \f(mg,A) =  eq \f(748,0.2)  = 3920 pa
So the pressure applied by base of figure B is 3920 Pa.
d. Suppose, the weight of the figure A is W1, then. we know,

	wt  = mg
= 0.61225 ( 9.8
= 6,00005 kgms-2
	Here,
m = mass = 612.25 gm 

= 0.61225 kg

g  = gravitational acceleration 9.8 ms-2


P =hpg ...............(i)

if the density of the substance of figure B in p, then, We know,

	P =  eq \f(m,v) 
=  eq \f(80 kg,0.1m) 
= 800 kgm-1
	m = mass of the substance = 80 kg 

v = volume of the substance 

v = area x height = (0.2 x 0.5)
= 0.1m3 


We know the pressure at a point in a liquid is,

	P =hpg
= (0.5x800x9.8) pa = 3920 = 3920 pa
	Given,
h = depth = 0.5m
p = density = 800 kg m-1
g = 9.8 ms-2


Now pressure p is the buoyancy of the liquid. Which can be denoted as, W2. We know —
(a)
If Wl > W2, i.e. when the weight of the body is greater than the buoyancy of the liquid the body sinks. In this case the weight of the body is more than the weight of the displaced liquid.
(b)
If Wi - W2 i.e. when the weight of the body equals to the buoyancy of the liquid the body floats being fully immersed in liquid. In such situation the weight of the body is equal to the weight of the liquid displaced.
(c)
If Wt < W2 i.e. the weight of the body is less than the buoyancy of the liquid, the body does not sink. It floats being partly immersed in liquid. In such a position the weight of the body is less than the displaced water.
Since, W1 < W2, i.e. the weight of the body 6.005 kg ms-2 is less than the buoyancy of liquid 3920 pa, the substance of figure A will float in the liquid of figure- B.

6=

eq \o(((((,Ques.(5) If you increase the temperature by 70(C of iron piece of length 6 m and width 4 m, then its area will be 24.5 m2. That day temperature was 40(C.


[Mymensingh Girls' Cadet-2015]
a.
What is the triple point of water?
1

b.
If two bodies have the equal amount of heat, yet can they be at different temperature? Explain.
2

c.
Determine the co-efficient of linear expansion.
3

d.
If you increase the volume 3% of initial volume then what will be the change of temperature?
4

Answer to the question no. 5
eq \o((,a) The particular temperature and pressure at which water remains at its three states− solid, liquid and gaseous. 
eq \o((,b) If two objects with an equal mass are heated for same amount of time then the object with greater mass will have less temperature. Again if we apply same amount of heat on a copper and iron rod and keep them together then the copper will give heat to iron and the iron will receive heat because the temperature of copper is higher than that of iron. Although same amount of heat is applied, the temperature of these to bodies will be different. 
eq \o((,c) We know,

	(A = BA0T

( B =  eq \f((A,A(T) =  eq \f(0.5,24 ( 70)

= 2.97 ( 10−4k−1
( ( =  eq \f(B,2) =  eq \f(2.97 ( 10−4,2)

= 1.488 ( 10−4k−1
	Given,

initial area A0​ = 6m ( 4m


= 24m2
final area A = 24.5m2
( area expansion (A

 = (24.5 − 24) = 0.5 m2
temperature change

  (T = 70(C = 70 k. 


eq \o((,d) According to question,

coefficient of volume expansion r = 3(

= 3 ( 1.488 ( 10−4

= 4.46 ( 10−4k−1
3% increment from initial volume

=  eq \f(3,100) ( V0 =  eq \f(3V0,100) where initial volume = V0
We know,

       (V = V0r.T

( T =  eq \f((V,V0r) =  eq \f(3V0,100 ( V0 ( 4.46 ( 10−4)
( Change of temperature should be 67.26k. 
eq \o(((((,Ques.(6) Consider you were staying in the following house. You observed a lightning from that house. You heard the sound after 4s.And the temperature of the environment was 30°C.
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[Rajshahi Cadet-2015]
a.
Define Evaporation.
1

b.
Explain real and apparent expansion of liquid.
2

c.
In which distance from you lightning was created?
3

d.
Lightning is the result of static electricity-explain with diagram.
4

Answer to the question no. 6
eq \o((,a) The process in which a liquid slowly changes from its free surface into vapor state at any temperature is called evaporation. 
eq \o((,b) Explanation: Let, a glass bulb with a long graduated stem is filled with liquid up to the mark-A. Now keeping an eye on the liquid column the bulb is heated and it is observed that the upper level of the liquid comes down from position A to position B. After that it moves up from the graduated line B and crossing the mark-A reaches to mark C. The reason is that when heat is applied the volume of the bulb increases at first. Due to this cause liquid comes down to B from A. Later on as soon as the liquid gets heated its volume starts to increase and reaches from B to C. It happens so as the expansion of liquid is more than the expansion of solid. Apparently it appears to us that the liquid was at mark A and finally reaches to mark C. Therefore CA is the apparent expansion. CB is the real expansion and AB indicates the expansion of the container. 

Here, 


CB = (Vr = Real expansion of liquid


CA = (Va = Apparent expansion of liquid


AB = (Vg = Expansion of the container

From figure it is observed that,

CB = CA + AB

or, Real expansion = Apparent expansion + Expansion of the container.

[image: image27.png]CAB





( (Vr = (Va + (Vg  

eq \o((,c) As the velocity of light is very fast so while lightning is seen we can assume at that instant it was created.   With the variation of temperature, velocity of sound varies. At 30(C temperature, velocity of sound,

v = v0 + 0.6((

= 332 + (0.6 ( 30)


= 332 + 18 = 350 ms−1
Time elapsed before hearing the sound of 

lightning t = 4s

( Distance S = vt = 350 ( 4 = 1400 meter above.  

eq \o((,d) Thunder bolt and lightning conductors: We know that there is water vapor in atmosphere. This water vapor being condensed on the charged ions on the atmosphere and form water droplets and become charged with electricity. When these water droplets gather together cloud is formed. Cloud can be charged either positively or negatively.When two oppositely charged clouds come close to each other then electrical discharge takes place between them and makes huge spark. This is called lightning or electric flash. 
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6. ( 

[Comilla Cadet-2015]
a.
What is intensity of sound?
1

b.
Why sound wave is called mechanical wave? Explain.
2

c.
Find the velocity of the sound.
3

d.
Is it possible to hear echo at position S? Verify with mathematical logic.
4

Answer to the question no. 6
eq \o((,a) Intensity is the amount of sound energy flowing per second per unit area perpendicular to the direction of the propagation of sound. 

eq \o((,b) A mechanical wave is a wave that is an oscillation of matter and therefore transfers energy through a medium. It requires a medium to transport energy. Sound also has the same qualities. So, sound wave is called mechanical wave. 

eq \o((,c) Here,

Frequency of sound ( = 512Hz

Temperature of air = 35(C

We know,

Velocity of sound at temperature 6(C is,

V = (332 + 6 ( 0.6) ms−1

= 353 ms−1
So, the velocity of the sound is 353 ms−1. 

eq \o((,d) As the velocity of the sound is 353 ms−1 and the persistence period of hearing is 0.1 second, for hearing echo the distance between source and reflector has to be d, Now 2d
= (353 ( 0.1)m


= 35.3m

The sound will travel this distance for going to reflector and coming back. If the distance between the source and the reflector is d.

Then d =  eq \f(35.3,2)m = 17.65 m for hearing echo, the distance between source and reflector must be greater than 17.65 meter, in the given temperature.

In the stem, we can see the given distance is 21m. That means, it is possible to hear echo at position S. 

4. ( Table given below shows intial length, changes in temperatures and changes in the length of 3 rods. Here L = 50 m & (T = 50(C.

	matter
	L0
	(T
	(L

	A
	2L
	(T
	(L

	B
	3L
	2(T
	3(L

	C
	4L
	(T
	(L


a.
Define co-efficient of linear expansion.
1

b.
Why is there a small gap between two railway lines.
2

c.
Find out the value of ( for the matter A becoming the length 1000.033 m.
3

d.
Evaluate whether these rods are made of same matters or not.
4

Answer to the question no. 4
eq \o((,a) The increase in length of a solid rod of 1m for a rise of temperature 1 k is defined as the co-efficient of linear expansion of the material of that solid. 

eq \o((,b) We know friction produces heat and all the substances- solid, liquid and gas expand due to the application of heat. 

So, the rails expand due to heat of the sun or due to heat produced by friction between the wheels and rails while the train runs. For this expansion sufficient space is kept between the two rails. If gaps between the rails are not kept, the rail will bend due to its expansion. 

eq \o((,c) We know,

Co-efficient of linear expansion, ( =  eq \f(l2 − l1,l1((2 − (1))
Here,

INitial length of matter A, l1 = 2L = 2 ( 50m = 100m

Final length, l2 = 100.033m

Changes is temperature, (T = 50(C

So, ( =  eq \f(l2 − l1,l1((2 − (1))

=  eq \f(100.033 ( 100,100 ( 50)k−1

= 6.6 ( 10−6k−1
Again, we know, the relation among co-efficient of linear expansion ( and co-efficient of volume expansion ( is,

( = 3( = 3 ( 6.6 ( 10−6k−1

= 19.8 ( 10−6k−1
So, the value of ( for the matter A becoming the length 100.033 m is 19.8 ( 10−6k−1. 
eq \o((,d) For matter A,


initial length, l1 = 2L = 2 ( 50m = 100m


changes in length, (L = (l2 − l1) = 50m


changes in temperature, (T = 50(C 

So, co-efficient of linear expansion, ( =  eq \f(l2 − l1,l1((2 − (1))


=  eq \f(50,100 ( 50) k−1


= 1 ( 10−2 k−1


= 0.0001 ( 10−6k−1
For matter, B,


initial length, l1 = 3L = 3 ( 50m = 150m


Changes in length, (L = (l2 − l1) = 3 ( (L


= 3 ( 50m = 150m


changes in temperature, (T = (2 − (1 = 2 ( (T



= 2 ( 50 = 100(C

So, ( =  eq \f(150,150 ( 100) k−1 = 0.0001 ( 10−6k−1
For, matter C,


initial length, l1 = 4L = 4 ( 50m = 200m


changes in length, (L = l2 − l1 = 50m


changes in temperature, (T = (2 − (1 = 50(C

So, ( matter C =  eq \f(50,200 ( 50)k−1


= 0.0002 ( 10−6k−1
From the above discussion, we can see that, matter A and B has same co-efficient of linear expansion. So, those two rods are made of same matters. But the matter C has different co-efficient of linear expansion. So, the matters of rod C is different than the matters of rods A and B.
6.(
[image: image104.wmf]


[Jhenidah Cadet-2015]
a.
What is fundamental principle of calorimetry?
1

b.
Explain the effect of heat on change of state?
2

c.
Determine the value of F2?
3

d.
The force will increase with the increase of diameter of 2nd piston.Analyse it.
4

Answer to the question no. 6
eq \o((,a) Fundamental Principal of Calorimetric : If two substances of different temperature are in thermal contact and if no heat in allowed to go out or enter into and if no chemical reaction takes place in between the two bodies, then heat lost by the hotter body will be equal to the heat gained by colder body.

eq \o((,b) The matter changes its state when heat is applied or extracted. For example( ice, water and vapor is the three states of the same matter. When heat is applied on ice, it first turns to water and then to vapor. In reverse way, around vapor may be turns into water and water to ice by extraction heat from it. So the transformation of solid, liquid and gas is as follows :

eq \o((,c) Let, the force obtained at bigger Piston is F2.

	We know, =  eq \f(F1,A1) =  eq \f(F2,A2) 
or, F2
=  eq \f(F1 A2, A1)

=  eq \f(500 N ( 2.7 m2,0.09 m2) 
	Here, 

the area of smaller piston A1 = 0.09 m2 the area of bigger piston , A2 = 2.7 m2 force at small piston, F1 = 500 N


( Magnitude of F2 is 15000 N.

eq \o((,d) From the figure, C1 and C2 are two cylinders and A1 and A2 are their cross sectional areas respectively. The two cylinders are connected with a pipe. There is an air tight piston in each cylinder. The two cylinders are filled up with a liquid. Now a force applied F1to the smaller piston generates a pressure F1/A1 According through the liquid. Therefore the upward pressure exerted on the larger piston. Therefore the upward pressure exerted on the larger piston is F1/A1. Because of this pressure the larger piston experiences an upward force equal to (F1/A1) ( A2. If the upward force of larger piston is F2.

then, F2 =  eq \f(F2,A1​)  ( A2
or,  eq \f(F2,F1) = \f(A2,A1) =  eq \f((\b(\f(d2,2))2,(\b(\f(d1,2))2) 
[Here d1 and d2 are diameters of 1st and 2nd piston respectively]

(  eq \f(F2,F1) = \f(d22,d12) 
So, the greater is the diameter of the larger piston, The greater is the force exerted on it.
5.(
[image: image105.wmf]

[Barisal Cadet-2015]
a.
What is called evaporation?
1

b.
When is the heat capacity of a definite substance increased? Explain.
2

c.
Find out the temperature of that day in stem in Fahrenheit scale.
3

d.
If the temperature in another day is decreased up to 10(C, then what will happen on electric wire in stem? Give your opinion with mathematical analysis.
4

Answer to the question no. 5
eq \o((,a) The process in which a liquid at any temperature slowly changes from its free surface into vapor state is called evaporation. 

eq \o((,b) The amount of heat required to raise the temperature of a body through 1k is called the heat capacity of that body. Therefore to increase the temperature through 1k of a body with a mass of m kg the amount of heat required ,Q= mS joule [S = specific heat]

( heat capacity = C = mS joule

( heat capacity increases with increment of mass and specific heat of the object. 

eq \o((,c) The temperature of that day in Celsius scale = 40(C

now, 


 eq \f(C − 0,100 − 0) =  eq \f(F − 32,212 − 32)
(
 eq \f(F − 32,180) =  eq \f(C,100)
(
F − 32 =  eq \f(40,100) ( 180 [C = 40]

(
F = 72 + 32 = 104F

( the temperature of the day in Fahrenheit. 
eq \o((,d) In another day,


temperature change (( = − 10k


initial length of electric wire l0 = 40.02 m


conefficient of linear expansion ( = 1.67 ( 10−6k−1

( change of length (l = (l((


= 1.67 ( 10−6 ( 40.02 ( (−cu)



= 0.00067m

( length of the wire = 40.02 − 0.00067 = 40.018m

But the wire can withstand reduction of length of 0.018 m more.

So, the electric stem is safe. 

4. ( For increasing tempereture by 30( of 1m long silver, copper and iron wire there increase in length as follows:

	Material
	Silver
	Copper
	Iron

	Length increased (m)
	0.000561
	0.000510
	0.000348




[Mirzapur Cadet-2014]
a.
What is the fundamental principle of calorimetry?
1

b.
What do you mean by 'specific heat'?
2

c.
Calculate co-efficient of linear expansion of copper.
3

d.
Show that, co-efficient of linear expansion of silver is 1.6 times of iron comparing co-efficient of linear expansion of silver and iron.
4

Answer to Ques. No. 4
eq \o((,a) The fundamental principle of calorimeter is, Heat lost = Heat gained.
eq \o((,b) The amount of heat required to raise the temperature of a body of mass 1 kg through 1K is called the specific heat of the material of that body. It is denoted by the letter S. Mathematically we can express,
Specific heat, S =  eq \f(c,m) =  eq \f(1,m) (  eq \f(Q,(() =  eq \f(Q,m(()
The unit of specific heat is Jkg-1K-1. The specific heat of lead is 130 Jkg-1K-1 means 130 J heat is required to raise the temperature of 1kg of lead through IK.
eq \o((,c) Let coefficient of linear expansion of copper is (.
Given that,

initial length of copper, l = 1 m

increase in temperature, (( = 30°C = 30k

Increase in length, (l = 0.000510 m
We know,
(
=  eq \f((l, l(() 

=  eq \f(0.000510m,1m ( 30k) k(1

= 1.7 ( 10(5k(1
So, the coefficient of linear expansion of copper is 1.7 ( 10(5k(1.
eq \o((,d) Given that, initial length of silver and iron in respectively, l1 = 12 = 1m
Increase in temperature, (( = 30°C = 30° K
Increase in length of silver (11 = 0.000561 m
Increase in length in iron, (12 = 0.000348 m
So, the coefficient of linear expansion of silver,
(1
=  eq \f((l1,l1 (() 

=  eq \f(0.000561m, 1m ( 30k) k-1

= 1.856 ( 10-5k-1
Coefficient of linear expansion of iron,

(2
=  eq \f((l2,l2 (() 

=  eq \f(0.000348m, 1m ( 30k) k-1

= 1.16 ( 10-5k-1
So, coefficient of linear expansion of silver,

(1,
= 1.856 x 10-5k-1

= 1.16x 10-5k-1( 1.6

= (2 ( 1.6
But (2 is the coefficient of linear expansion of iron. So, we can say that coefficient of linear expansion of silver is 1.6 times greater than that of iron.

5. ( The speecific heat of ice is Si = 2100 j/kgK. Latent heat of ice is Lf = 336000j/kg. And heat capactity of the piece of ice is Ci.
[Pabna Cadet-2014]
a.
Define heat capacity. 
1

b.
Explain specific heat.
2

c.
Find out a relation between the terms Ci and Si.
3

d.
Find the amount of heat required to convert a piece 0.5 kg ice of 0(C into water of 100(C. 
4

Answer to Ques. No. 5
eq \o((,a) The amount of heat required to raise the temperature of a body through 1K is called the heat capacity of that body.
eq \o((,b) The amount of heat required to raise the temperature of a body of mass 1 Kg through 1K is called the specific heat of the material of that body. It is denoted by the letter S. 

Mathematically we can express,
C =  eq \f((,(() 
Specific heat, S =  eq \f(C,m)  =  eq \f(1,m)  (  eq \f(Q, (() =  eq \f(Q,m(()
eq \o((,c) We know, the amount of heat required to increase the temperature of a body through IK is called its heat capacity. Again if the specific heat of the material of a body is S, then S joule heat is required to raise the temperature of the body through IK.
Therefore,
To increase the temperature through IK of a body with a mass of 1kg the amount of heat required = S joule
To increase the temperature through IK of a body with a mass of m kg the amount of heat required = mS joule 

It is the heat capacity of the body with a mass of m kg.
( Heat capacity, C = mS joule ... ... ...
or, Heat capacity = mass ( specific heat
( Specific heat =  eq \f(Heat Capacity,mass)
It is the relation between heat capacity and specific heat,
eq \o((,d) We know,
The amount of heat required to change 0.5 kg mass of ice from 0°C ice to 0°C water ,is,
q1 = mass ( latent heat of fusion
= 0.5 kg ( 336000 J kg-1
= 1 68000 J

Again, the amount of heat required to change. 0.5 kg mass of ice water from 0°C water to 100°C water is, 

Q2 = mass ( specific heat x difference in temperature
= 0.5 kg x 4200 J kg-1 k-1 x (100 - O) k
= 2100003.
So, the total amount of heat required to change 0.5 kg ice int water of 100°C is,
Q  = Q1 + Q2
= (168000 + 10000)J 

= 378000 J
2. ( The lower fixed point in Celsius scale is 0(C in Fahrenheit scale 32(F and in Kelvin scale it is 273K. The upper fixed point in Celsius Scale is 100(C in Fahrenheit scale 212(F and in Kelvin scale it is 373K. Say the temperature of body of a healthy man is 98.4(F.


[Joypurhat Girls' Cadet-2014]
a.
What is heat?
1

b.
Explain Kelvin.
2

c.
Find the temperature in kelvin scale.
3

d.
Find the relation among the scale describe in the steam.
4

Answer to Ques. No. 2
eq \o((,a) Heat is a kind of energy which creates the sensation of hotness and coldness.
eq \o((,b) In SI system the unit of temperature is Kelvin (k). The particular temperature and pressure at which water remains at its three states- solid, liquid and gas, is called the triple point of water. The temperature of the triple point of water is considered as 273 k.  eq \f(1,273.16) th part of the temperature of the triple point of water is called one Kelvin.
eq \o((,c) We know,

	 eq \f(F - 32,9) =  eq \f(k - 273,5) 
or, k – 273 = 5 (  eq \f(98.4 - 32,9) 
or, k = 36.88 + 273

( k = 309.88

Ans. 309.88 k
	Given,

Temperature in Fahrenheit scale, F = 98.4° F Temperature in Kelvin scale k = ?



eq \o((,d) There are three scales of temperature- Celsius, Fahrenheit and Kelvin scale. A relationship can be established among them.

Establishing relationship : Let A and B be the lower fixed point and upper fixed point of a thermometer respectively. Three more thermometers graduated in Celsius , Fahrenheit and kelvin scales are kept side by side. Here P is Celsius scale, Q is Fahrenheit scale and R is Kelvin scale. The units of temperature of these three scales are °C, °F and K respectively. The lower fixed point in Celsius scale is 0°C, in Fahrenheit scale is 32°F and in Kelvin scale it is 273 K. The upper fixed point in Celsius scale is 100° C, in Fahrenheit scale 212° F and in Kelvin scale it is 373 K. The readings of the point P of the thermometer AB in other three scales are C, F and K respectively. Therefore the readings of distance PA in these three scales are C - 0, F - 32, K - 273 respectively.

Since  eq \f(PA,BA) is a constant it can be written,

 eq \f(PA,BA)  =  eq \f(C - O,100 - 0) =  eq \f(F - 32,212 - 32)  =  eq \f(k - 273,373 - 273) 
or,  eq \f(C,100)  =  eq \f(F - 32,180) =  eq \f(k - 273,100) 
or,  eq \f(C,5)  =  eq \f(F - 32,9) =  eq \f(k - 273,5)  [multiplying by 20]

This equation indicates Fahrenheit and Kelvin scales.

3. ( Give your opinion by mathematical logic 

A gap is kept 1 cm at the joining point of two rails. In a rail line the length of a steel mils is 20m at 10(C The co-efficient of linear expansion of steel is 11 ( 10–6K–1. 


[Comilla Cadet-2014]
[image: image106.wmf]
a.
What is regelation?
1

b.
Why do you feel cold when air blows over your sweating body? 
2

c.
Find the temperature when will gap be filled? 
3

d.
Is it safe if temperature reaches up to 55(C explain mathematically? 
4

Answer to Ques. No. 3
eq \o((,a) Regulation is the phenomenon of melting under pressure and freezing again when the pressure is reduced.
eq \o((,b) We feel cold when air blows over our sweating body because of the latent heat of the sweats. When we sweat, it evaporates from our skin. The needed amount of latent heat is provided by the water of the sweat and as-such it feels cold when air blows over our body.
eq \o((,c) Let increase in temperature = ((
Given that,
initial length of rail line, I1= 20 m

increase in length, Δl = 1 cm = 0.01 m 

Coefficient of linear expansion of steel,
( =  eq \f((1, I1 (() 
or, (( =  eq \f((1, (I1) 
=  eq \f(0.01 m, 11 ( 10-6 k-1 ( 20m)
= 45.45k = 45.45°C
So, gap will be filled at temperature (45.45° + 10°) C

= 55.10°C.
eq \o((,d) Let, increase in temperature,
(( = (55°C-lOQC) = 45°C
initial length of rail line, I1 = 20 m
increase in length, Al - ?

Coefficient of linear expansion of steel,
(= 11 ( l0-1K-1

We know,

(( =  eq \f((1, (I1) 
or, (1 = (( ( I1

= 9.9 ( 10-3m
Gap between the joining point of two rail is 0,01 m which is large then.
The increase in length due to temperature 55° C. So, it is safe if temperature reaches up to 55° C.
6. ( In figure, below showing that masses of two bodies, velocity & direction of motion. 

[image: image107.wmf]

[Comilla Cadet-2014]
a.
What is instantaneous speed? 
1

b.
The acceleration of a body is 5ms–1, what does it mean? 
2

c.
What will be the velocity of the combined body? 
3

d.
The kinetic energy of every body is greater than the combined body, explain with mathematical logic. 
4

Answer to Ques. No. 6
eq \o((,a) The speed of a moving particle at any instant is called  instantaneous speed.
eq \o((,b) The acceleration of a body is 5 ms-2 means, the velocity of the car is increasing 5 ms-1 per second. So, if  velocity of the car is 5 ms-1 in first second. Then it will be 10 ms-1 in 2nd second and 15 ms-1 in 3rd second. That means the velocity will increase 5 ms-1 per second in the direction of this increasing velocity to final position of body from initial position.

eq \o((,c) Let the combined velocity of the body will be V.

 Given that, 

mass, m, = 14kg

m2 = 16 kg
initial velocity of mi, u1 = ( 12 ms-1
 initial velocity of m2, u2 = 4 ms-1
v = ?

We know,
m1 u1 + m2 u2 = (m1 + m2)V

or, V =  eq \f(m1 u1 + m2 u2, m1 + m2) 

=  eq \f((14 ( 12) + (16 ( 4),(14 + 16)) ms-1

=  eq \f(168 + 64,30) ms-1

=  eq \f(232,30)  ms-1


= 1.78ms-1
The velocity of combined body will be 7.78 ms-1
eq \o((,d) The kinetic energy of every body is greater than the combined body. It is explained below : Here, mass, mi = 14 kg
velocity, V1 = 12 ms-1
( Kinetic energy, E2= eq \f(1,2)  m1v12

= 1008 J

Again,
mass, m2= 1.6kg 

velocity, V2 = 4 ms-1
(Kinetic energy, E2= eq \f(1,2)  m1v12

=  eq \f(1,2)  16 ( (4)2

= 128 J
Before collision the total kinetic energy,

Ek = (1008+128) J

= 1136J
Again in the care of combined body,

m =(14+ 16) kg = 30 kg v  = 7.78ms-1
( Kinetic energy, Ek =  eq \f(1,2) mv2

=  eq \f(1,2) 30 ( (7.78)2

= 907.926 J

Here, Ek > E(k
So, we can say the kinetic energy of every body is greater than combined body.

3. ( A piece of ice having mass 1.5kg heated and its state changes according to the following graph. 

[image: image108.wmf]
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[Faujdarhat Cadet-2014]
a.
Define latent heart.
1

b.
The co-efficient of linear expansion of copper is 16.7 ( 10(6K(1. What do you mean by it?
2

c.
Find out the amount of heat in the change of 5th step.
3

d.
Show that the amount of heat required in the 2nd step and that of 4th  step are not equal but in both cases change of temperature remains constant. 
4

Answer to Ques. No. 3
eq \o((,a) The heat energy that does not change the temperature but is used to loosen the intermolecular bond of the molecules of the substances is called latent heat.
eq \o((,b) We know, the coefficient of linear expansion of copper is, ( =  eq \f(Increase in Length,Initial length ( increase of temperature) 
or, (  eq \f((L, L1 (() 
If, l1 = 1 m and (( = 1k, then, ( = (L. That is the co​efficient of linear expansion of copper is 16.7 ( 10-6k means. If the temperature of copper is raised through 1 k, then its length increases by 16.7 ( 10-6 m.
eq \o((,c) We know, ( = mS (( where, Q = the amount of heat, m = mass, S = specific heat, AQ = difference in temperature.
So, the amount of heat in the change of 5th step.

	Q = ms ((
= 1.5 kg ( 2000 J kg-1 k-1 ( (140 100) k

= 120000 J
	From the stem,

m = 1.5 kg

S = 2000 J kg-1 K-1
(( = (140 – 100)k

= 40k


The amount heat in the change of 5th step is 120000 J.
eq \o((,d) If the amount of heat required in the 2nd step is Q1,

We know

	Q1 = m ( 1f
= 1.5 ( 336000 Jkg-1
= 504000 J


	Here,

m = mass = 1.5 kg

If = latent heat of fusion   = 336000 Jkg-1



If the amount of heat required in the 4th step is Q2, then,

	Q2  = m ( lv
= (1.5 ( 2260000) J

= 339000 J
	Here,

m = mass= 1.5kg

lv = latent heat of vaporization

= 2260000 Jkg-1


In case of 2nd step, the change of temperature,
((1= (0-0)k = 0.

In case of 4th step, the change of temperature,
((2 = (100-100)k = 0.
So, it is clear that, the amount of heat required in the 2nd step- (1 and that of 4th step 62 are not equal (2 > (1. But in both cases changes of temperature remains constant which is 0.
6. ( You have drawn a line graph for phase change of a matter with temperature. You have seen the line has a slope starting from origin and the line is OA. You have extended the line up to B and C. AB line is parallel to X-axis but BC line has a slope. X-axis indicates joule and Y-axis of the curve indicates temperature.
[Sylhet Cadet-2014]
a.
What is specific heat of solid?
1

b.
How is latent heat change the vaporization of matter? Explain.
2

c.
If the mass of the matter indicates by the graph is 5 kg and the line AB indicates 1680000 joule, then what is the latent heat of fusion heat of fusion of this matter?
3

d.
Analyze the lines OA, AB, BC & points O, A, B and C. 
4

Answer to Ques. No. 6
eq \o((,a) The amount of heat required to raise the temperature of a solid body of mass 1 kg through 1 k is called specific heat of solid.
eq \o((,b) Latent heat of vaporization: If heat is applied to a liquid and its temperature reaches at the boiling point then whatever amount of heat is applied the temperature will remain unchanged until all the liquid is converted into vapor state. Here the amount of heat required to convert the liquid into vapor state is called latent heat of vaporization.
eq \o((,c) From the information of the stem a graph is plotted. In the line AB, it can be seen from the graph that no temperature change occurs at that time.

	We know,


Q = mLf
or, Lf =  EQ \F(Q,m) 
 
= 




= 336000 Jkg-1

	Here,
Q = amount of required heat
= 1680000 J 

m = mass = 5 kg

 Lf = Latent heat of fusion


So, the latent heat effusion of this matter is 336000 J kg-1.
eq \o((,d)
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From the graph we can see that with increase of temperature the matter change phase. At point 'O' where the matter is solid. Then heat is applied to the matter gradually. With increasing heat the temperature of the matter increases At point 'A' the temperature stops increasing and the line goes on parallel with the x-axis. This means the solid matter is receiving heat and starts to melt and becomes liquid. The AB line indicates the phase transformation from solid to liquid. At this time temperature does not increase but heat is absorbed. This is called the latent heat of fusion. This continues until the line searches 'B' point. At 'B1 point the matter completely turned liquid. From here on with heat the line goes up meaning temperature increases. Again at point 'C' the increase of temperature stops again. Point 'C' is same as point 'A'. This is a transitional point. From here on with increasing heat temperature will not rise until the applied heat reaches latent heat of vaporization.

3. ( 
[image: image110.wmf]

[Jhenidah Cadet-2014]
a.
What is principle focus?
1

b.
Classify the reflection of light. 
2

c.
If an object is placed at point F where the image will be formed show mathematically.
3

d.
If PC = 50cm, linear magnification m = 2 and size of object u = 5 cm. What will be the focal length and size of image?
4

Answer to Ques. No. 3
eq \o((,a) The temperature of the triple point of water is
considered as 273K.  eq \f(1,173.16) th part of the temperature of the triple point of water is called 1K.
eq \o((,b) To increase 10 C temperature of a body with a mass of 1 kg, the amount of heat required is called specific heat. We should know it causes every compound have a different quantity of energy for its temperature to be raised or lowered by a degree. So if we don't know how much energy it will need to increase the temperature.
eq \o((,c) Here,
Frequency,  f = 2 Hz /.  Wavelength, ( = 0.5 m

We know,
v = f( =(0.5(2)ms-1= 1 ms-1
The velocity of wave in 1 ms-1
eq \o((,d) Here,
Frequency, f = 2(2=4Hz
Velocity, v = 1 ms-1
( Wavelength, (, = ?

We know,
v = f(
or, ( =  eq \f(v,f)  =  eq \f(1,4) m = 0.25m

The value of wavelength will be 0.25 m.

[image: image111.wmf]4. ( Observe the figure and answer the following question:



[Barisal Cadet-2014]
a.
What is regelation?
1

b.
In summer days the water kept in a new earthen pitcher becomes cold(why?
2

c.
Determine the heat absorbed by glycerin.
3

d.
In case of water to raise the temperature up to 90(C, more heat is required compared to other two liquids according to stem mathematically anlyze it.
4

Answer to Ques. No. 4
eq \o((,a) To melt a solid substance into liquid by applying pressure and again to bring it back to the solid state by reducing pressure is called regelation.
eq \o((,b) In summer, the water kept in a new earthen pitcher becomes cold. Uncountable numbers of pores are there on the body of an earthen pitcher. Through these pores water seeps out and evaporates. The needed amount of latent heat is provided by the water of pitcher and as such the water becomes cold.

eq \o((,c) If the heat absorbed by glycerin is Q, then —

	Q =mS(((
= 0.3 kg ( 2350 J kg-1 k-1 (50k 

=35250J   


	From the stem,

 mass of glycerin, 

m = 300g = 0.3kg 

Specific heat of glycerin,

S = 2350 J kg-1 k-1

Increase in temperature,

(( = (90 – 40)(C = 50(C

    = 50 k


So, the heat absorbed by glycerin is 35250 J.

eq \o((,d) If the amount of. heat required to increase the temperature of water from 40°C to 90°C is 6, then —

	Q
= mS((

= (0.3 x 4200 x 50) J


= 63000 J

	Here,

mass of water, 

m = 300 g = 0.3 kg 

Specific heat of water,

 S = 4200 J kg-1k-1 

Increase in temperature,

(( = (90 - 40) 

= 50°C 

= 50 k 


If the  amount  of heat  required to  increase  the temperature of glycerin from 40° C to 90° C is Q, then-

	Q  = m S ((

=(0.3x 1350x50)J


= 35250 J
	Here,
m = mass of tarpine oil

  = 300 g = 0.3 kg

S = specific heat of tarpine

= 2350J kg-1k-1
 (( = Increase in temperature 
= (90- 40)(C

= 50( C = 50 k


If the amount of heat required to increase the temperature of tarpine oil from 40°C to 40°C is Q, then-

	Q  = mS((
= (0.3(1800(50)1
= 27000 J.s
	Here,
m = mass of tarpine oil

  = 300 g = 0.3 kg

S = specific heat of tarpine

oil = 1800J kg-1k-1
 (( = Increase in temperature 
= (90- 40)(C

= 50( C = 50 k


So, it is prove that, in case of water to raise the temperature up to 90(C, more heat is required compared to other two luqids.

7=

5. ( Suppose the sound of speed is 332 ms(1 in air. And it travels 4357.5m during 3 seconds in water. It creates a wave of 8.75 cm in water.
[Pabna Cadet-2015]
a.
What is wavelength?
1

b.
Explain sound pollution.
2

c.
Find out the velocity of sound in water and calculate the frequency of sound.
3

d.
Find out the wavelength of sound in air. If the wavelength of sound is larger in another medium what will be happened for the frequency of the following sound in that medium?
4

Answer to the question no. 5
eq \o((,a) The distance between the two successive particles of same phase is called wave length. Wave length is defined as the distance through which a wave travels in a time during which a wave transmitting particle completes one oscillation. Wave length is expressed by (. Its unit is meter (m). 

eq \o((,b) Sound is necessary for mutual communication and exchanging feelings. But the unnecessary sounds and noises are intolerable. When the sound form different sources cross the normal limit of tolerance and causes annoyance and harm to health then it is called noise pollution. 

eq \o((,c) 

Velocity of sound at, 

	water v 
=  eq \f(s,t) 

=  eq \f(43575,3) 

= 14525 ms–1


	Given 

distance travelled in water 

s = 43575 m. 

time t = 3s 

wavelength ( = 8.75 cm 


= 0.0875 m 


( frequency of sound 

f =  eq \f(v,()  =  eq \f(14525,0.0875) 

= 166 ( 103 Hz = 166 kHz

eq \o((,d) Wavelength of sound in air ( =  eq \f(v,f) 
	( ( =  eq \f(332,166 ( 103) 
= 2 ( 10–3 m = 2mm
	Given 

velocity of sound in air = 332ms–1


From the equation v = f(, we cab see if wavelength of sound is larger in another medium, wavelength will decrease in that respect. In a definite medium wavelength and frequency are inversely proportional. 
3. (


[Rangpur Cadet-2015]
a.
What is called time period?
1

b.
Why water wave is transverse wave? Explain.
2

c.
Find the wavelength of sound.
3

d.
Is it possible to hear echo from B produced sound from A? Explain mathematically.                               
4

Answer to the question no. 3
eq \o((,a) The time needed for the wave to repeat itself or the time needed for a particle in the wave to complete on oscillation is called time period. 

eq \o((,b) The wave which moves perpendicularly to the direction of vibration of the particles is called transverse wave. From our practical life experience. We see that water wave follows the same principle. So, water wave is a transverse wave. 

eq \o((,c) Here,


Frequency of sound, ( = 1200 Hz


Velocity of sound  at temperature of 40(C,


V = (332 + 40 ( 0.6) ms−1

    = 356 ms−1
We know that,


V = (( [Where ( = wave length]

( ( =  eq \f(V,()

=  eq \f(356,1200)m = 0.2967 m = 29.67 cm

( Wave length is = 29.67 cm. 
eq \o((,d) The velocity of temperature 40(C is V = 356 ms−1 

Distance travelled by wave for going to B is,

S = (2 ( 16.6 + 1)m


= 34.2 m

( Required time  t =  eq \f(V,S) =  eq \f(356,34.2)

= 10.41 S

Source must be =  eq \f(356 ( 0.1,2) = 17.8 m far or more to hear echo.

Here we see the distance is (16.6 + 1) m = 17.6 m

So, it is not possible to hear echo from B produced sound from A. 
3. ( Two tuning forks A and B produce two different sounds makings the difference of the wavelength 2 m in air. But for the sound B, the same difference is 4.18 m in air and water.
[Faujdarhat Cadet-2015]
a.
Define phase.
1

b.
Explain the pitch of musical sound.
2

c.
If the frequency of sound A is 480 Hz, calculate the frequency of B.
3

d.
The sound produced by tuning fork B is audible or not. Evaluate mathematically.
4

3. ( The depth of a well is 40 m. Bottom half of the well is filled with water and top half of the well is filled with the air of temperature 30(C. Generating a sound from the top of the well, Roni has heard second echo after 0.142 sec.
[Sylhet Cadet-2015]
a.
What is wavelength?
1

b.
Why is medium required for the transmission of sound? Explain.
2

c.
If the velocity of sound in air at 0(C is 332m/s, then what is the velocity of sound in the water at that time?
3

d.
The echo will be heard earlier or latter if the well is completely filled with water or air. Explain mathematically.
4

Answer to the question no. 3
eq \o((,a) The distance through which a wave travels in a time during which a wave transmitting particles completes one oscillation is called wavelength. 

eq \o((,b) Sound is basically a form of kinetic energy. It is transmitted when a particle in a medium gets a bit of energy, by being bumped by a neighboring particle. If there is no medium, then there are no particles to bump or be bumped. So without medium sound can not be transmitted. 

eq \o((,c) Velocity of sound in air at 30(C will be,

Va = (332 + 30 ( 6) ms−1

= 350 ms−1
Here,


the depth of the well = 40 m.


depth of water level = 20 m.

( the first echo will be heard after =  eq \f(2 ( 20,350)s



= 0.114 s

Now, the 2nd echo is herwred after 0.142 s.

So, the time that sound triveled through water is t = (0.142 − 0.114)s

= 0.0277 s

So, the velocity in the water will be,

Vw =  eq \f(2 ( d,t)

=  eq \b(\f(2 ( 20,0.0277))ms−1

= 1444.04 ms−1 
eq \o((,d) We know that sound goes faster through liquid medium then gaseous medium. So we can say, the echo will be heard earlier if the well is completely filled with water.

Mathematically:

The time will be required for travelling through the water is =  eq \f(2 ( 40,1444.04) ms−1

= 0.055s

definitely, 0.055s < 0.142s
So the echo will be heard earlier. 
4.( The distance of bus stand from Mr. Nafiz's house is 800 m. It takes almost 2.5 s for the sound of the horn from the bus stand to reach him in air. When Mr. Nafiz suddenly fell sick, the doctor said that noise pollution is injurious for health. The temperature was 30(.


[Jhenidah Cadet-2015]
a.
What is tranverse wave?
1

b.
Explain relation between frequency and time period.
2

c.
Calculate the velocity of sound produced from the horn of the bus?
3

d.
Write down your opinion with logic on how to stop the above pollution here.
4

Answer to the question no. 4
eq \o((,a) The wave which moves perpendicularly to the direction of vibration of the particle is called transverse wave.

eq \o((,b) We know that the number of complete vibrations of a vibrating particle in one second is called its frequency. Frequency is denoted by '('. Again the time period is the time of one complete vibration. If the time period is T, then in T second, the number of vibration is 1. Therefore, the number of vibration in one second is   eq \f(1,T) .

The number of vibration in 1 second is frequency. So, the frequency, ( =  eq \f(1,T) .

So, frequency is inversely proportional to time period.

This is the relation between frequency and time period.

eq \o((,c) We know,

s = vt
Here,

or, v =  eq \f(800 m,2.5 s) 
S = distance = 800 m

( v = 230 ms(1
t = time = 2.5 s


v = velocity = ?

So, the velocity of the sound is 320 ms(1
eq \o((,d) At present, noise pollution is creating many severe problems. Because of this, Mr. Belal is sick. The only way of getting rid of this problem is reducing noise. For this purpose following steps can be taken in the area where Mr. Belal lives(
1.
We have to refrain ourselves from using mike loudly in any ceremony.

2.
The use of fire works and bang sticks must be banned in the festivals.

3.
We should avoid using the born of vehicles unnecessarily and loudly.

4.
We can reduce noise pollution by buying low sound producing engine.

5.
By establishing industries and airport far from residential area we can reduce noise pollution.

6.
Open area should be preserved in the city and more and more trees should be planted to absorb the noise.

7.
By using noise absorbing machine in the industries, we can reduce sound pollution.

8.
By making people conscious about the harmful effect of noise pollution, we can reduce it.

If we take the measures mentioned above noise pollution will be reduced in the area where Mr. Belal lives.

6. ( 



[Mirzapur Cadet-2014]
a.
What is amplitude?
1

b.
Write down the characteristics of the wave of figure-1 
2
c.
Determine the velocity of the wave of figure-1
3

d.
The least distance between 's' and 'R' of figure-2 is required hear an echo-justify this statement. 
4

Answer to Ques. No. 6
eq \o((,a) The maximum displacement of a wave transmitting particle from the position of equilibrium is called amplitude.
eq \o((,b) The wave of the figure-1 is transverse wave. The
characteristics of transverse wave are-
i. 
The direction of vibration of particles is perpendicular to the direction of propagation of wave.
ii.
It creates wave crest and wave trough in the medium.

iii.
One wave crest and one wave trough in succession together create the wavelength of the wave.
eq \o((,c) We know, the velocity of the wave,

	v
= f(

= 0.5 m ( 50 Hz


= 25 ms(1
	Here,
The wavelength of the wave
of figure- 1,

( = 50 cm = 0.5 m
Frequency, f = 50 Hz.


So, the wave velocity of the wave of figure- 1 is 25 ms-1.
eq \o((,d) Let's think, from point 'S' someone produces a sound. This sound reflects from a reflector 'R' and returns to the source. As a result he/she hears an echo. But a minimum distance is required between 'S' & 'R'.
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The reason is, to hear an echo of any sound the distance between the source of the sound and the reflector must be such that the reflected wave cannot come back to the listener before a time of 0.1 second. If not, the echo cannot be separated from the real sound.
Let the temperature of the location be 25°C.
( At 25°C, the velocity of sound
= (332 + 0.6 ( 25) ms-1

= 347ms-1.

( In 0.1 s the sound travels
= 347 ( 0.1

= 34.7 m.
Now, the sound travels twice the way to get back to the source after it is produced and reflected from the reflector.
Meaning, it has to travel 2 SR distance in 0.1 s. 

(  2 SR = 34.7m
or, SR =  eq \f(34.7,2) =17.35m
( SR = 17.35m
So, at 25°C temperature, if the distance between 'S' &
'R' is minimum 17.35 m then echo can be heard. When temperature increases the velocity will also increase and vice-versa .Because, when  temperature changes, the velocity of sound also changes. If the sound is returned before 0.1 s time the echo cannot be heard.

'R' is minimum 17.35 m then echo can be heard. When temperature increases or decreases, this value will also increase or  decrease.  Because, when  temperature changes, the velocity of sound also changes. If the sound is returned before 0.1 s time the echo cannot be heard.
So, there must be a minimum distance between 'S' & 'R'. for hearing an echo.

4. ( The distance of bus stand from Mr. Rahim's home in 800m. It takes almost 2.5 s for  the sound of the horn from the bus stand to reach his air. When Mr. Rahim suddenly fell sick, he went to a nearby hospital. After examining him, the doctor declared that because of hearing loud noise he developed 'Alcer'. The doctor also said that noise pollution is injurious for health.


[Mymensingh Girls' Cadet-2014]
a.
What is tranvesrse wave?
1

b.
Explain relation between frequency and time period.
2

c.
Calculate  the velocity of sound produced from the horn of a bus?
3

d.
Write down your opinion with logic on how to stop noise pollution in the area where Mr. Rahim lives.
4

Answer to Ques. No. 4
eq \o((,a) The wave which moves perpendicularly to the direction of vibration of the particle is called transverse wave.
eq \o((,b) We know that the number of complete vibrations of a vibrating particle in one second is called its frequency. Frequency is denoted by 'f' Again the time period is the time of one complete vibration. If the time period is T, then in T second, the number of vibration is 1.
Therefore, the number of vibration in one second is  eq \f(1,T) . The number of vibration in 1 second is frequency. So, the frequency, f =  eq \f(1,T) 
So, frequency is inversely proportional to time period. This is the relation between frequency and time period.

eq \o((,c) We know

	S = vt

or, v =  eq \f(s,t) 
or, v =  eq  \f(800 m,2.5s) 
( v = 320 ms-1
	Here,
s = distance = 800 m

t = time = 2.5 s 

v = velocity = ?



So, the velocity of the sound is 320 ms-1 .
eq \o((,d) At present, noise pollution is creating many severe problems. Because of this, Mr. Belal is sick. The only way of getting rid of this problem is reducing noise. For this purpose following steps can be taken in the area where Mr. Belal lives (
1.  We have to refrain ourselves from using mike loudly in any ceremony.
2.  The use of fire works and bang sticks must be banned in the festivals.
3.
We should  avoid using the  horn  of vehicles unnecessarily and loudly.
4.
We can reduce noise pollution by buying low sound producing engine.
5.
By establishing industries and airport far from residential area we can reduce noise pollution.
6.
Open area should be preserved in the city and more and more trees should be planted to absorb the noise.
7.
By using noise absorbing machine in the industries, we can reduce sound pollution.
8.
By making people conscious about the harmful effects of noise pollution, we can reduce it.

If we take the measures mentioned above, noise pollution will be reduced in the area where Mr. Belal lives.

2. ( Shehjad clapped his hand in front of a well. Echo was heard after 1.2 sec. The frequency, velocity and time period of the sound wave were x, y and z respectively.


[Pabna Cadet-2014]
a.
What is echo?
1

b.
Distinguish between longitudinal and transverse wave.
2

c.
Derive a relation between x, y and z.
3

d.
If y = 1440 ms (1, find the depth of water of the well.
4

Answer to Ques. No. 2
eq \o((,a) When a sound becomes separate from its original sound and is repeated due to reflection then this reflected sound is called echo.

eq \o((,b)  Distinguish between longitudinal and transverse
waves are given below
	Transverse wave
	Longitudinal wave


	i.

	The wave which moves perpendicularly to the direction of vibration of the particles is called transverse wave.

	i.
The wave that travels in a direction parallel to the direction of vibration of the  particles  of  the medium   is   called longitudinal wave.


	ii.

	This   wave   creates wave crest and wave trough in the medium.

	ii.
This    wave   creates contraction and rarefaction in the medium.


	iii.

	The distance between two wave crests or two wave   troughs   in succession  is  called wavelength.

	iii.
The  distance  between two contractions or two rarefactions        in succession   is   called wavelength.


	iv.

	The polarization occurs in the medium.

	iv.
Polarization  does  not take place.


	V.

	This wave is produced in   solid   medium, surface tension of the medium  creates  this wave.

	v. 
This wave is produced in solid, liquid and gas medium.



eq \o((,c) Here,
x = frequency
y = velocity
z = wave length.
The distance traveled by the wave during one complete oscillation is called wavelength. Again, we know, the time period is the time of one complete vibration. Therefore, the wave travels in T seconds = ( distance.
( The wave travels in 1 second =  eq \f((,T)  distance. But, the distance a wave travels in one second in a particular direction is called wave velocity.
( v=  eq \f((,T)  ..................(1)
Again, we know that the number of complete vibrations in one second is called frequency (f).

( ( =  eq \f((,T)  ..................(2)

From equation (1) & (2), we get,

v =  eq \b(\f(1,T)) ( (
( v = f ( [ ( f =  eq \f(1,T) ]

Meaning, wave velocity = frequency x wavelength. This is the relation among wave velocity, frequency and wavelength.
eq \o((,d) Here,
echo, t = 1.2 sec

velocity, y = 1440 ms-1
Depth of water of the well, h = ?

We know, 2h = yt (
( h =  eq \f(yt,2) =  eq \f(144 ( 1.2,2) m

= 864 m

( Depth of water of the well is 864 m.
3. ( Masrur clapped standing on one of the banks of a river. Echo is heard after 2.5 s due to the relfection of the sound from another bank. The velocity of sound at that time is 330 ms(1.
[Joypurhat Girls' Cadet-2014]
a.
What is ultrasonic sound?
1

b.
What is meant by echo?
2

c.
Calculate the width of the river.
3

d.
With the above circumstance, how does a bat fly? Explain it. 
4

Answer to Ques. No. 3
eq \o((,a) When the frequency of any sound is more than 20000 Hz then it is called ultrasonic sound.
eq \o((,b) When a sound becomes separated from its original sound and is repeated due to reflection then this reflected sound is called echo. Simply we can say that the reflection of sound is echo. But there has to be a minimum distance between the source and the reflector for hearing an echo, because sound persists 0.1 s in our brain. So, there has to be a minimum distance.
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eq \o((,c) We know,
Velocity of sound, v =  eq \f(distance (d),time (t))
From the passage we know, 
Velocity, v = 330 ms-1 

time, t = 2.5 s
So, what is the distance, d = ?
From the formula,

v =  eq \f(d,t) 
or, d = v ( t
or, d = 330ms-1 ( 2.5 s
( d = 825 m
So, the width of the river is 825 m.
eq \o((,d) The bird in the figure is a bat. Bat flies using the echo of sound as it cannot see. Bat can produce and hear ultrasonic sound. We cannot hear ultrasonic sound. Bat produces ultrasonic sound and spreads it forward which reflects back to the bat from a reflector. Bat can understand from the reflected sound if there is any object before it. It hunts its prey using this technique. If the sound does not reflect back then it understands that there is open space and it flies that way. Sometimes the bat fails to detect the position of wires of electric lines and flies through the parallel wires and gets stuck and becomes dead as soon as the positive and negative electric lines get connected with its body. This is why bats are found hanging dead from electric lines.
6.(
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[Rangpur Cadet-2014]
a.
What is called wave? 
1

b.
Why the speed of sound is uniform? Explain. 
2

c.
Determine the wave length of the wave in air.
 3

d.
Is there any change of velocity and frequency if the wave length in the stem is double? Explain mathematically. 
4

Answer to Ques. No. 6
eq \o((,a) The periodic motion of particles which transfers energy from one place to another through a material medium but does not displace the particle permanently is called wave.
eq \o((,b) The velocity of sound is a good example of natural phenomenon in case of uniform velocity. Sound travels in a definite direction over equal distance in equal intervals of time and it is 332 ms(1 in Air at 0°C. Sound travels in a definite direction through a distance of 332 m in lst second, 332 m in the second and so on for every second. Here the magnitude and the direction of the velocity of sound remains the same. So the velocity of sound 332 ms-1 is a uniform velocity.
eq \o((,c) We know,

	v = f(
or, f =  eq \f(f,() 
 =  eq \f(1452.5,0.0875) Hz

( f = 16.600s-1
	From the passage,
velocity in water, v = 1452.5 ms-1
wavelength ( = 8.75 cm
= 0.0875

( frequency f = ?


Again,

	v = f(
or, f =  eq \f(f,() 
	Here,

v = velocity in air = 322 ms-1

= wavelength in air


or, (= eq \f(322 ms-1,16600s-1)  = .00194m

( ( = 1.94 cm
( The wavelength in air is 1 .94 cm.
eq \o((,d) If the wavelength is doubled then the wavelength in air, 1.94 ( 2 = 3. 88 cm and
wavelength in water, 8.75 ( 2 = 17.5 cm
Now keeping the velocity same, the frequency of the wave will be fi.
Now, we know,
v = f1(
or, f =  eq \f(f,() 

=  eq \f(322,0.0388) 

= 8.29 Hz
So, the frequency becomes half if the wavelength in doubled.
Again, velocity does not depend on wavelength, so, there will be no change in velocity. So, only frequency is halted if the wavelength is doubled.
4. ( A sound signal sent from one ship to another ship. Sound signal travel in two ways one is seawater may another is air way. After 5 sec time difference two sound signals received by another ship. The velocity of sound of air and sea water is 340ms–1 and 1500 ms–1 respectively. 
[Comilla Cadet-2014]
a.
What is longitudinal wave? 
1

b.
Why echo is not heard in a small house. 
2

c.
What is the temperature in that place? 
3

d.
According to above stem, the time difference is correct or not? Give your opinion by mathematical logic. 
4

Answer to Ques. No. 4
eq \o((,a) The wave that travels in a direction parallel to the direction of vibration of the particles of the medium is called longitudinal wave.
eq \o((,b) Echo is not heard in a small house. The reason for this is that there has to be a minimum distance between the source of the sound and the reflector. If not, the sound will reach the listeners ear within 0.1 second. Then the main sound and echo cannot be separated. So, if the minimum distance between the source of sound and reflector is not present, the echo cannot be heard. That's why echo can't be heard in a small house. For hearing an echo the minimum distance between the source and reflector must be 16.6 meter.
eq \o((,c) Here, the velocity of sound of air is 340 ms(1.
We know at 0°C temperature, the velocity of sound 332ms-1, and at every 1°C temperature increase, the velocity of sound increase by 0.6 ms-1.

The increase of sound velocity = (340 ( 332) ms-1 


= 8 = (13.4 ( 0.6)ms-1
So, (0.6 x 13.4) ms(1 sound was increased because the temperature increased by (1° (13.4) = 13.4° C So, the temperature of that day was 13.4° C.

eq \o((,d) Suppose, the time required for the sound signal to travel through sea water is t sec. So, it took (t + 5) second to reach the other ship in air. If the distance between the two ship is S. Then,

	S = vt

= 1500 tm
	In case of sea water way where,

t = ts and v = 1500 ms-1


And

	S = vt

= 340 (t + 5)m
	In case of of air where, t = (t + 5)

and v = 340 ms-1


Because distance traveled is same.

So, 340(t + 5) = 1500 t

or,  1500 t-5t= 1700
or, t =  eq \f(1700,1459) = 1.14 second
So, it took 1.14 second for the round to travel through sea water. Again we know,

	S   = vt

= 1500 ms-1 ( 1.14s

= 1705.69m
	Here,

distance between two ship




So, the distance between two ships is 1705.69m
6. ( 


Figure-A
Figure-B


[Feni Girls' Cadet-2014]
a.
'napatrns @ iui-dhaka. edn' Which part is the user ID? 
1

b.
"Mobile phone works with the combination of sending radio wave." Explain it. 
2

c.
Mention some disadvantages of figure–A. 
3

d.
The disadvantages of figure– A will remain present in fig–B or nor. Explain your answer. 
4

Answer to Ques. No. 6
eq \o((,a) napatrns@iut-dhaka’ the user ID is napatrns.
eq \o((,b) This phone is not connected to another phone with wire. This type of phone sends and receives information or speech with the help of radio signal instead of wire. A mobile set is connected to the telephone network through dialing to other mobile sets from the keyboard of one set. When you make a call from a mobile from anywhere, the call travels to the transmitter-receiver tower as a radio wave.
Then the call travels to the mobile switch station through micro wave or wire. This station sends this call to the local telephone exchange. There the call reaches to the called person as a telephone call. Most of the mobile phones at present work with the combination of sending radio wave and telephone circuit switching.
eq \o((,c) The disadvantages of figure A is given below :
The  magnitude  of some  quantity  which changes continuously is called analogue.
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Figure : Analogue signal

If the distance is long, the power of analogue signal decreases gradually. Then to sustain analogue signal, amplification has to be done. As a result, noise increases and the quality of the signal is reduced or distorted and it can be fully lost.
eq \o((,d) The disadvantages of fig- A won't remain present in fig- B Digital signal is the best to send a signal to a long distance. If the distance is long, the power of analogue signal decreases gradually. Then to sustain the analogue signal, amplification has to be done. As a result noise increases, and the quality of the signal is reduced or distorted and it can be fully lost. But the digital signal is amplified on the way. As a result the signal remains unchanged. Digital signal is used to transmit a signal through an optical fiber, since the qualitative standard of the last signal remains unchanged. Besides many signal can be sent in every second. Though the digital device is more expensive than the analogue device, the total cost is less in digital system than that of the analogue system. Cross connection may be occurred in analogue device but it cannot be happened in digital system.

4. ( Light moving fom an optical fiber to air changes wave length from 45.2nm to 63.3 nm. 



[Faujdarhat Cadet-2014]
a.
Define critical angle.
1

b.
Explain Snell's law.
2

c.
Find out the speed of light inside the fiber.
3

d.
Mathematically analyze the mechanism of propagation of light inside the fiber.
4

Answer to Ques. No. 4
eq \o((,a) The smallest possible angle of incidence for which light rays are totally reflected at an interface between substances of different refractive index is called critical angle.
eq \o((,b) When light enters obliquely to a transparent medium from another transparent medium then for a fixed pair of medium and for a fixed colour of light the ratio of the sine, of the angle of incidence to the sine of the angle of refraction always remains constant This constant is denoted by ( This constant is refractive index of second medium with respect to first medium for definite colour. So, if angle of incidence is i and angle of refraction is r then, 

 eq \f(sin i, sin r)  = ( = constant

If i = i1, i2, i3 .................. etc and r = r1, r2, r3 ........etc then, from Snell’s law,

 eq \f(sin i1, sin r1) =  eq \f(sin i1, sin r2)  =  eq \f(sin i3, sin r3)  = ............. = (
eq \o((,c) In case of air,

	We know,

V = ((
or, f =  eq \f(V, ()
=  eq \f(3 ( 108 ms-1,63.3 ( 10-9 m) 
= 4.74 ( 1015S-1 
	From the stem

( = 63.3 nm = 63.3 ( 10-9
velocity of light in

= 3 ( 108 ms-1

Frequency, f = ?




In case of optical fibre, we know,

	V = ((
= (45. 2 ( 10-9)m ( (4.74 ( 1015)S-1
= 2.2 ( 108 ms-1
	Here,

( = 45.2 nm = 45.2 ( 10-9m

f = 4.74 ( 1015 s-1


So, the speed of light inside the fibre is 2.2 ( 108 ms-1.

eq \o((,d) Inside the fibre, the light propagates as progressive wave. Suppose, in the direction of AC meaning in the positive axis of X, the light is progressing. If the wave is longitudinal then the direction of vibration will be along the 'x' axis.
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Suppose,  the  panicle  situated  in  A,  in  time t  its displacement = y and because it is in simple harmonic oscillation, thus its formula of motion will be y = a sin wt. Here, a = amplitude of the particle
w = frequency.
From the above discussion, the phase angle of the particle located at the right side of 'A' will be less than the phase angle of A particle. If the difference of phase angle is «, then having wt phase, a particle 'p' located at x distance from A, its formula of motion will be, y = a sin (wt - ().
The distance between the two successive particles of same phase is called wave length. Here, wavelength 'X' is equal to the distance between A and B. The difference of phase of the particles in A and B is 2n radian. So, phase difference for K distance = 2(
( phase difference for x distance =  eq \f(2(x, ()
( ( =  eq \f(2(x, ()
( Formula of motion at P becomes, y = a sin (x, () eq  \b(wt ( ) 

[( w =  eq \f(2(,T)  = 2(n] = a sin (x, () eq \b(2(nt () 

[( n =  eq \f(v,() ]
= a sin (vt,() eq \b( (  eq \f(2(x, ()) 


= a sin  eq \f(2(,() (vt – x)

The light travels through the fibre following the above equation.

3. ( Karim hits at one end of a hollow metallic tube by a hammer and placing ear at the other end Rahin hears second sound after 0.5 sec of hearing first sound.


[Sylhet Cadet-2014]
a.
Give the practical example of relfection of sound?
1

b.
Describe why reflection of all kinds of sounds are not audible.
2

c.
In which process second sound reaches to Rahim's ear? Explain.
3

d.
Is the time difference of hearing tow sounds will be similar if the tube filled with water? Explain logically.
4

Answer to Ques. No. 3
eq \o((,a) The practical example of reflection of sound is echo.
eq \o((,b) Reflection of all kinds of sound are not audible because, there has to be a minimum distance between the source of the sound and the reflector. If not. he sound will reach the listener's ear within 0.1 second, the persistence period of hearing. Then the main sound and the reflected sound cannot be separated. So, if minimum distance between the source of sound and reflector is not present, reflection of sound will not be audible.
eq \o((,c) Since the metallic tube in hollow, the sound produced at one end of the tube circulated through air inside the metallic tube and reached the other end of the tube and Karim hears the second sound there. Sound wave is a longitudinal wave. During the circulation of this wave, the contraction and rarefaction of the medium occur.
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Let, a sound produced in a tuning fork reaches the ear. The vibration of tuning fork vibrates the air near it. The air space near the tuning fork is divided into many layers of uniform density and parallel to the tuning fork.
i.
Contraction : After the vibration the sound puts pressure in the air layer. When the sound circulates from point A to B the pressured layer again puts pressure to the adjacent layer. This way the sound travels AB distance. As a result the air layer of AB contracts. This is called contraction.
ii.
Rarefaction : When the arm of the tuning fork travels from point b to a, a space is created in the air layer. Pressure is reduced, so the layer of AB expands. This is called rarefaction. By this time the contraction reaches from B to C.
iii.
At this way when the tuning fork completes one oscillation, the wave travels AC distance. This way the sound circulates through air.

eq \o((,d) The time difference of hearing two sounds will not be similar if the tube is filled with water. Velocity of sound in different media is different. The velocity of sound in air, is less, in liquid it is higher and highest in solid. If raindrops fall in a pond, the sound from the outside seems less louder than from inside the pond. From this we can understand that the velocity of sound in air is less than the velocity of sound in water. The velocity of sound in water is 1450 ms(1 which is 4 times greater than that of in the air. So, if the metallic tube is filled with water then the sound produced at one end will reach the other end faster. Thus, the time difference of hearing the two sounds will be less than 0.5 sec.
So, from the above observation it is clear that the time difference of hearing two sounds will not be similar if the tube is filled with water.

3. ( The sound of thunder is heard by a person on earth after 4sec. Just after 0.5s a fish in pond can hear the sound of thunder. The temperature of air is 22(C and the velocity of sound in water is 1500m/s.
[Barisal Cadet-2014]
a.
What is persistance period of hearing?
1

b.
In whcih factors the velocity of sound depends on?
2

c.
Calculate the velocity of sound in air at 22(C?
3

d.
Calculate the total distance of the person and the fish from the place of the thunder occurred. 
4

Answer to Ques. No. 3
eq \o((,a) A sound that is heard persists 0.1 second in our brain, it is called the persistence period of hearing.
eq \o((,b) The velocity of sound depends on three factors.
(i)  Nature of medium : Velocity of sound in different medium is different. For example, velocity of sound in air, water and iron is different. 

(ii) Temperature : The more the temperature increases, the more the velocity of sound in air increases.

(iii) Humidity of air : The velocity of sound increases with the increase of humidity.

eq \o((,c) We know,
At 0°C temperature, the velocity of sound in air is 332
ms-1 and for every 1° C rise of temperature the velocity
of sound increases by 0.6 ms-1

So, at 22° C temperature, the velocity of sound in air
= (332 + 0.6x22)ms-1
= 345.2 ms-1

So, at 22°C temperature the velocity of sound in air is 345.2 ms-1

eq \o((,d) We know, at 0°C temperature, the velocity of sound in air = 332 ms-1 and for every 1°C rise of temperature the velocity of sound increases by 0.6 ms-1

( At 22°C temperature, the velocity of sound in air
= (332 + 0.6 x 22) ms-1 = 345.2 ms-1

Again we know,

	S  = vt


= 345.2 ms-1 ( 4S 

= 1380.8m

	Here, 

v =velocity of sound in water 

  = 345.2 ms-1

t = time = 4 s

S = distance of the person from the thunder


Again, we know,

	S  =vt
= (1500 ( 0.5)m

= 750m
	Here, 

v =velocity of sound in water 

  = 1500 ms-1

t = time = 4 s

S = distance of the person from the thunder


( The distance of the fish from the thunder occurred 

= (750 + 1380.8) m = 2130.8 m

So, the distance of the person and the fish the place of the thunder occurred are 1380.8 m and 2130.8 m.

8=

4. (


[Rangpur Cadet-2015]
a.
What is called radius of curvature?
1

b.
Why is a concave mirror is a converging mirror while a convex mirror is a diverging mirror?
2 

c.
Find the length of the image if the linear magnification is 0.56.
 3

d.
The image of OA may either be larger or smaller in verify the statement with figure.                           
4

Answer to the question no. 4
eq \o((,a) The radius of the share of which the speherical mirror is a part is called the radius of curvature of that mirror.

eq \o((,b) The concave mirror is a converging mirror since the parallel beam of light converges at a point or meets together after reflection from its surface.

The convex mirror is a diverging mirror since the parallel beam of light diverges from a point or speed over and never meets to a point after reflection. 

eq \o((,c) Here, 


length of object, l = 0.2m


linear magnification, m = 0.56


length of the image, l( = ?

We know that,

       m =  eq \f(l(,l) 

(
l( = 0.2 ( 0.56


   = 0.112 m

( Lengh of the image is 0.112 m. 
eq \o((,d) Depending on the opposition of the object in a concave mirror, real or virtual images are formed. But a virtual image of an object is always formed in a convex mirror. The image is always erect and smaller in size than that of the object. 

In the figure MPN is a convex mirror whose centre of curvature is C, principal focus is F and P is the pole. The object OA is placed perpendicular to the principal axis in front of the mirror. From the point A, the ray AM incident parallels to the principal axis of the mirror. After reflection the ray seems to diverge from the principal focus F of the mirror. Another ray AD incident perpendicularly through the centre of curvature and reflects back along the same path. If these two diverging reflects rays are extended backward, they intersect at the point I and appear to be coming from the point I, therefore the point I is the virtual image of point O. Now perpendicular IB is drawn on the principal axis from the point I. This BI is the virtual image of the object OA. OA will always be smaller in size than that of the object. 

4.(



[Barisal Cadet-2015]
a.
What is called diffused reflection?
1

b.
When will a parallel beam of light be parallel after reflection? Explain.
2

c.
Explain the nature of the image of 'AB' object according to the above figure.
3

d.
If the MOM( mirror is replaced by a concave mirror of focal length 1 m, then what will be the change of the nature of the image of 'AB' object in above stem? By drawing ray diagram give your opinion.
4

Answer to the question no. 4
eq \o((,a) If a parallel beam of light is incident on a surface and after reflection it is neither parallel nor converted into a convergent or a divergent beam, then such reflection is called diffused or irregular reflection. 

eq \o((,b) A parallel beam of light will not be parallel it two incidence happen.

i.
If parallel beam of lights incidents upon a rough surface. 

ii.
If parallel beam of lights incidents upon spherical surface.

So, if a parallel beam of lights incidents on a smooth and plane surface, they will be parallel after reflection. 

eq \o((,c) 
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Two rays from each of the points A and B incident obliquely on the mirror and get reflected. When the two reflected rays are produced bakcward, they seem to come back from C and D respectively. Now CD is the virtual image of the object AB formed in the plane mirror. 

Charesteristly of the image are(
i. 
The image in a plane mirror is 200 cm from the mirror.

ii.
The size of the image is equal to the size of the object.

iii.
The image is virtual and erect. 

eq \o((,d) In figure focal length OF is 1m and distance from mirror of the object OB = 200cm. So, the object is situated between focal point F and mirror MOM(. A ray AP incident in parallel with principal axis and reflected through principal focus F. Another ray incident through C, center of curvature and reflects in the same path. The reflected rays are diverging. If they are extended backward they appear to come from C. C is the virtual image for AB. The image CD's characteristics are:

i.
The image is developed behind the mirror.

ii.
The image is magnified.

iii.
The image is virtual and erect.

3. ( 


[Pabna Cadet-2014]
a.
What is principle focus?
1

b.
Classify the reflection of light. 
2

c.
If an object is placed at point F where the image will be formed show mathematically.
3

d.
If PC = 50cm, linear magnification m = 2 and size of object u = 5 cm. What will be the focal length and size of image?
4

Answer to Ques. No. 3
eq \o((,a) A beam of rays adjacent and parallel to the principal axis being incident on a spherical mirror converges at a point on the principal axis (in case of concave mirror) or appears to be diverging from a point on the principal axis (in case of convex mirror) after reflection, then this I point is called the principal focus.
eq \o((,b) In a homogenous transparent medium (e.g.- glass) light travels in straight line with the same velocity. But when light travelling through the first medium falls on the surface of a second medium, then a portion of the light returns back to the first medium from the surface of separation of two medium. This phenomenon is called reflection of light.
eq \o((,c) MM' is a concave mirror. Here, P is the pole, F is the principal focus and C is the centre of curvature of the mirror. PC is the principal axis of the mirror. Let the object OA is situated at the principal focus. From the point O, ON ray incidents parallel to the principal axis and is reflected through the principal focus along the path Nl. Another ray OM incidents on the mirror through the centre of curvature and reflects back along the same path. These two reflected rays are extender backward and they become mutually diverging. These two extended rays appear to be coming from infinity.
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Nature of the image: Real and inverted or virtual and erect.

We know,

Linear magnification =  eq \f(size of image, size of object) 
So, size of image = linear magnification x size of object. Given,
Linear magnification, m = 2
Size of object, u = 5 cm

( Size of image = 2 x 5 cm = 10 cm

If, the focal length is f, then

We know,

	f =  eq \f(r,2)
=  eq \f(50 cm,2)
= 25 cm 
	Given,
Radius of curvature,
r = PC = 50 cm


So, the focal length is 25 cm and size of image is 10 cm.
4. ( A man took three tungsten resistors of resistance R and compared their equaivalent resistances by connecting them in series and parallel connection. Then by using one of these resistors he made a filament ie. bulb of 60W ( 220V.
[Jhenidah Cadet-2014]
a.
Write down the unit of conductivity.
1

b.
Resistance of conductor depends on which factors? 
2

c.
Describe the result of his comparison between equivalent resistances in series and parallel combination.
3

d.
i) What was the value of R?


ii) What was the amount of current followed through the bulb?
4

Answer to Ques. No. 4
eq \o((,a) A mirror is a smooth surface on which regular reflection takes place.
eq \o((,b) Laws of reflection: The incident and reflected ray obey two simple laws :
1.  First law: The incident ray, reflected ray and the normal at the point of incidence on the reflector lie in the same plane.
2.  Second law: The angle of incidence is equal to the angle of reflection.
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Figure : Reflection of light
eq \o((,c) Here,
Angle of incidence, i = 30°

Refractive index, a(w = 1.33

Angle of refraction, r = ?

We know, 

 eq     \f(sin i,sin r)  = a(w 

or, sin r =  eq     \f(sin i, a(w) =  eq \f(sin 30(,1.33)  =  eq \f(0.5,1.33) 
or, sin r = 0.3759

( r = sin-1 0.3759

( r = 22(
Value of angle of refraction is 22°.
eq \o((,d) Since the velocity of light differs from medium to medium, during the change of medium, refraction takes place. When the ray of light enters from a rarer medium to a denser medium the refractor ray bends towards the normal.
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Now in case of Mr. Nur, he has seen the fish under water. He was above water. The velocity of light in air and water is different. So, the fish was not exactly where he thought it was. This happens because of refraction of light. The ray of light coming from the fish enters the rarer medium from denser medium. As a result, refracted ray goes away from the normal. So, the fish seems to be above the place it actually is. As a result, Mr. Nur's pike misses the fish. So, Mr. Nur has to adjust the incident angle of the pike to hit the fish.

9=
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[Mirzapur Cadet-2015]
a.
What is critical angle?
1

b.
Why the total internal relfection takes place in opitical fibers? Explain.
2

c.
What is the velocity of light in the medium b?
3

d.
Why the reflected ray does not go along OD but it goes along OB-analyze it.
4

Answer to the question no. 4
eq \o((,a) The smallest possible angle of incidence for which light rays are totally reflected at an interface between substances of different refractive index is called critical angle. 
eq \o((,b) Optical fibre is made of very long thin flexible but solid glass or plastic fibre. 
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The refractive index of the material of fibre is 1.7. A layer is made on this fibre by a material of comparatively less refractive index (1.5). When light ray that incidents at a small angle enters through one end of the fibre, then successive total internal reflections of light take place on the wall of the fibre and finally it emerges through the other end. Light can be sent through the fibre almost without any loss of energy even if it is bent or coiled. 
eq \o((,c) Here angle of incidence, i = 30(        [critical angle]

Angle of retraction r = 90(
We know,

b​(a =  eq \f(Cb,Ca)
(  eq \f(sin i,sin r) =  eq \f(Cb,Ca)
( Cb =  eq \f(sin 30(,sin 90() . Ca =  eq \f(1,2) Ca
If a medium were air medium then,

C​b =  eq \f(1,2) ( 2.9979 ( 108 = 1.49 ( 108ms−1
eq \o((,d) Here in the figure, coming from medium b following path AO, light ray incidents upon point O of the separation surface MM( of two media. If it was only one medium then the light might have gone through the path OD. But since there is another medium, the beam can go in adjacent with ON( or OM(. This phenomenon is called refraction of light. Different media have different velocity of light in them. So when medium is changed, velocity of light changes, so the path of retraction beam changes. When the ray of light enters from a rarer medium to a denser medium, the refracted ray bends towards normal.
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Again when refracted beam bends from the normal in the above figure goes through the path OB, that means it enters from a denser medium to a rarer medium. So, because of the change of medium and the type of that medium determines the path of refracted beam, hence OB. 

6. ( 



[Pabna Cadet-2015]
a.
What is Snell's law?
1

b.
What do you mean by the refractive index of glass with respect to air is 1.52?
2

c.
How far does the light ray travel through the glass slab?
3

d.
Discuss the result when light is allowed to refract from medium-1 into medium -2 with an angle of incident 42(. 
4

Answer to the question no. 6
eq \o((,a) Sonell's law : when light enters obliquely to a transparent medium from another transparent medium then for a fixed pair of media and for a fixed colour of light the ratio of the sine of the angle of incidence to the sine of the angle of refraction always remains constant. 

eq \o((,b) Refractive index of glass with respect to air 

or a(g = 1.52 means. 

(i) Light enters form air to glass and since a(g > 1 so glass is denser than air and refracted light will go adjacent to the normal. So the angle of refraction will be lesser than angle of incidence. 

(ii) The ratio of sine (angle of incidence) to the sine (angle of refraction) is 1.52

eq \o((,c) ( a(g =  eq \f(sin i,sin r) 
( 1.52 =  eq \f(sin 60(,sin r) 
( r = sin–1  eq \f(\r(3),2(1.52) 

= 34.73(
Light ray will travel AB distance 

cos 34.73 =  eq \f(AO,AB) =  eq \f(5,AB) 
( AB =  eq \f(5,0.82) = 6.08 cm 

( Light will travel 6.08 cm through the glass slab. 

eq \o((,d) From medium 2 to medium 1 or from glass to air. 

refraction index g(a =  eq \f(1, a(g) =  eq \f(1,1.52) = 0.657.

When angle of indence i = 49

( refraction angle= r


[image: image42.wmf] g(a =0 .657= sini/sinr 
( sin r =  eq \f(sin 42(,0.657) 
( r = sin-1 (1.018)

But value of sinusoidal are always between - 1 and 1.

So, refraction angle r is nor feasible

( total internal reflection has occured.

(for this medium critical angle (c

( eq \f(sin (c,sin 90) = g(a = 0.657

((c = sin(10.657 = 41.07(
(from medium 2 to medium 1, with an angle greater then 41.07( will occur total internal reflection.

3. ( A yellow light incident from glycerin to air making angle of incidence 40(. Refractive index of glycerin with respect of air is 1.6 and the velocity of light in air 3 ( 108 ms(1.
[Feni Cadet-2015]
a.
What is called optical Centre of lens?
1

b.
`Power of lens is 2.5 D'-What do you mean by this?
2

c.
Calculate the velocity of light in glycerin.
3

d.
Is it possible to form total internal reflection from the above stem? Explain your logic mathematically.
4

Answer to the question no. 3
eq \o((,a) The point on the principal axis inside a lens through which if a ray of light is passed then due to a refraction if the ray emerges from the other surface being parallel to the incident ray then it is called optical centre. 

eq \o((,b) Power of the lens is 2.5D. This means, this is a convex lens with power 2.5D. The focal length of the lens is  eq \f(1,2.5) = 0.4 m and the focal length is positive. Things that viewed through this lens will be magnified. 
eq \o((,c) Here,

the velocity of light in air Ca = 3 ( 108 ms−1
refractive index a(g = 1.6

The velocity of light in glycerin Cg = ?

We know that,

a(g =  eq \f(Ca,Cg)
or, Cg =  eq \f(Ca,a(g) =  eq \b(\f(3 ( 108,1.6))ms−1

= 1.88 ( 108ms−1 

eq \o((,d) From above stem we get,

refractive index of air is 1 and glycerin is 1.6. If they are (a and (g. The critical angle of above stem is

     (c = sin−1  eq \f((a,(g)
or, (c = sin−1 eq \f(1,1.6)
or, (c = 38.68(
As the angle of inductance is 40(. This is larger than critical angle. We know, when angle of inductance is greater than the critical angle, total internal reflection takes place. So, it is possible to form total internal reflection from above stem. 
4. ( Rafa and Saifa are two friends. Rafa had eye problem due to which she used spectacle of his +2d. Saifa once felt that she could not see the letterrs in her book clearly but she see the letter inboard. Saifa went to eye doctor and the doctor prescribed her to use in the spectacle to remove her problem.
[Feni Cadet-2015]
a.
What is optical center?
1

b.
What type of image will be formed when the object is at a distance 2f of the lens?
2

c.
Why Rafa use +2d power spectacle? Explain.
3

d.
Which type of lens of spectacle was prescribed to Saifa by doctor? And why? Explain with fig.
4

Answer to the question no. 4
eq \o((,a) The point on the principal axis inside a lens through which if a ray of light is passed then due to refraction if the ray emerges from the other surface being parallel to the incident ray then it is called optical centre. 

eq \o((,b) From the stem above we can write, the lens is convex lens as the defect of eye seems to be hypermetropia. When the object is at a distance 2f of the lens, the image will be real, inverted and magnified. 

eq \o((,c) Rafa use + 2d power spectacle because the near point of her eyes is =  eq \f(1,2)m = 0.5m = 50cm

So, she could not see clearly any object nearer. The +2d power spectacle replaces the image of teh object at any nearer point to 50cm. The focal length of spectacle lens is 50 cm. So, if Rafa uses a +2d power spectacle she can see everything near to 50cm clearly. That is why she uses +2d power spectacle. 

eq \o((,d) As Saifa could not see the letters in her book clearly but she could see the letter in board. She definitely have hypermetropia. If any eye has this type of defect, it can see distant objects distinctly but can not see near objects distinctly. In such a case, rays coming from the object placed at the near point of a normal eye, after refraction through the eye lens converge to a point behind the retina. As a result, the image becomes blurred. The near point N of such an eye shifts away to O, which is more than 25 cm the distance of the near point for normal eye. Therefore, such a defective eye cannot see any objects distinctly, which is placed nearer to O.
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To solve this kind of problem, convex lens is used, which replaces the image to the nearer point of the defective eye. The focal length of this lens should be such so that due to the refraction the virtual image of an object placed at normal point N is formed at the near point O of the defective eye. That's why convex lens of spectacle was prescribed to Saifa by doctor.  

5. ( Observe the figure and answer the questions below.



[Faujdarhat Cadet-2015]
a.
Define focal plane.
1

b.
Explain magnification.
2

c.
If the object at F is 5 cm away from the plane mirror calculate the radius of curvature of the concave mirror.
3

d.
Draw the path of the above reflection ray and show analytically the difference of the image of the object at 12 cm away from convex mirror with plane mirror and without plane mirror.
4

Answer to the question no. 5
eq \o((,a) The plane imagined that passes through the principal focus and perpendicular to the principal axis is called the focal plane. 

eq \o((,b) The ratio of the length of the image of that object is called linear magnification or in short magnification.

If an image of length l( is formed in a mirror or a lens for an object of length l, then magnification of the object is the ratio of l( to l.

Therefore, m =  eq \f(l(,l)
From the magnitude of magnification m, we know how many times larger or smaller the image is compared to that of the object.
eq \o((,c) From the picture, we can say that, the plane mirror is in the middle of the F and C. From the picture we can also say that (C is the radius of curvature r and FC is the focal length. Here, the object is 5 cm away from the plane mirror at the focal point F. So, focal length(
( = 5 ( 2 = 10 cm

We know,

     ( =  eq \f(r,2)
or, r = 2( = 2 ( 10cm

( r = 20 cm

So, the radius of curvature of the concave mirror is 20 cm. 
eq \o((,d) 
Without plane mirror, from 5(c) r = 20 cm and ( = 10cm

Again, u = 12

We know,


 eq \f(1,v) +  eq \f(1,u) =  eq \f(1,() 
( v =  eq \f(1,() (  eq \f(1,4) =  eq \f((u,u ( () =  eq \f(10 ( 12,12 ( 10) 
( v = 60cm

real image formed at 60cm distance from the concave mirror.

with plane mirror(
imaginary image will formed at 43 cm distance from the plane image.


5. ( 



[Sylhet Cadet-2015]
a.
What is incident angle?
1

b.
"Rough surface of a reflector can create reflection of light"-Expalin.
2

c.
If the velocities of light in upper and lower surfaces of figure 9.7 are 3 ( 108m/s and 2.26 ( 108m/s respectively, then find out the refractive index of the lower surface of the figure 9.7.
3

d.
How will the figures 9.7 (a) & (b) be implemented in the figures 9.8 and 9.9? Discuss.
4

Answer to the question no. 5
eq \o((,a) The angle formed by an incident ray on a surface and a perpendicular to the surface at the point of incidence is called the angle of incidence. 

eq \o((,b) The rough surface of a reflector can create diffuse reflection of light. So, the reflection can not be seen correctly it will just be a shape of reflection. 

eq \o((,c) Here, the velocities of light in upper surface Ca = 3 ( 108 ms−1 and lower surface C( = 2.26 ( 108ms−1
If the refractive index of the lower surface is ​a(( then,

​a(( =  eq \f(Ca,C() =  eq \f(3 ( 108 ms−1,2.26 ( 108 ms−1)

= 1.33

(  the refractive index of the lower surface is = 1.33
eq \o((,d) In the figure 9.7(a) we can see, refraction of light, light is going from the medium of greater density to lower density. So, refracted ray intends to go away from normal. Now at the figure 9.8 we can see mirage. It happens when the environment is too hot. Sunlight makes the surface very hot. It makes the air hot. But air is not good conductor of heat. So it divided into several layers each with different density. So, when light is going through the layers of different densities, it keeps refracting until total internal reflection takes place and then light returns to the previous layers. People sees things reflection like water while there is no water nearby. This is called mirage which is a result of refraction. And figure 9.7(b) we can see critical angle. In figure 9.9 there is optical fiber which uses the same principle. When angle of incidence is greater than critical angle total internal reflection will take place and it will keep happening over and over again. That's how light is transported through it. 

1.( Apu was facing trouble to read books for a few days. Then he went to eye doctor for checking his eyes. Doctor prescribed him spectacles of –5D Power.


[Jhenidah Cadet-2015]
a.
What is refractive index?
1

b.
Why two eyes are important parts of a human body? Explain.
2

c.
Determine the focal length of the lens used by Apu in his spectacle.
3

d.
What is the defect of Apu's eye? Analyse with figure.
4

Answer to the question no. 1
eq \o((,a) For a particular pair of transparent medium and a particular colour of light when ray of light refracts from on medium to another, then if the angle of incidence is i and the angle of refraction is r, then  eq \f(sin i,sin r) will be a constant and it is called refractive index of the second medium with respect of the first medium for the colour of light.

eq \o((,b) If we see an object by our two eyes we can only see a single object. Thought each eyes forms individual images on their own retinas but the brain combines the two images to make a single one. We can measure the distance accurately for having two eyes. So it is very difficult to thread a needle keeping one eye closed. Apart from that, due to the relative position of our eyes with respect to the object we see the right portion of the object better with our right eye and the left portion better with our left eye. If we see an object by our two eyes the superimposition of two image will happen and we will be able to see the object clearly.

eq \o((,c) Focal length

(=  eq \f(1,P)  =  eq \f(1, (5) = ( 0.2 m
Given,

= ( 20 cm
power of spectacles


 P = ( 5D

eq \o((,d)The mirage in the desert in one of the example of a natural incident when incident angle is greater than critical angle. It is explained below :

Sometimes thirsty traveler in desert sees the inverted image of a distant tree and thinks that there is water. When he comes closer to the tree he realizes his mistake that there is no water. This happens due to total internal reflection of light. This very event is called mirage
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The sandy surface of desert is rapidly heated by the tremendous heat coming from the sun. So, the layers of air in contact with the sandy surface become hot. As a result the lower layers become hot and lighter but the upper layers are comparatively colder and denser. The ray of light coming from the tree enters continuously into rarer medium from denser medium. As a result the refracted ray continues to go away from the normal. In a certain moment the ray of light incidents on a layer at an angle which greater than the critical angle and total internal reflection occurs. At that time the upside down image is seen and we call it mirage. The traveler didn't recognize this incident of light. He thought that there was a place containing water and it was reflected. The distance of this pond was same to the traveler at all time. It depended on the height of the eyes of the traveler from earth surface. This was mirage.

2.(


[Jhenidah Cadet-2015]
a.
Define focal length.
1

b.
The refractive index of glass is 1.5. Explain.
2

c.
Calculate refractive index of above stem.
3

d.
Analyse a natural incident when incident angle is greater than the above angle. 
4

Answer to the question no. 2
eq \o((,a) The distance between the pole and the principal focus is called focal length.

eq \o((,b) 
i.
Light enters from air to glass medium.

ii.
Refractive index is ( > 1. So it can be said that ray of light enters from rarer to denser medium and refracted ray towards the normal.

iii.
The ratio of sine of angle of incidence and sine of angle of refarction is 1.5.

iv.
velocity of light in air is 1.52 times greater than in glass.

eq \o((,c) Let the refractive index of water with respect to air is a(w and the refractive index of air with respect to water in w(a.

Here,

angle of incidence, I = 30(
angle of refraction, r = 90(
We know,

Refractive index a(w =  eq \f(sin i,sin r) =  eq \f(sin 30(,sin 90() 
So, the refractive index is 0.5

eq \o((,d) When Apu reads a book he tries to put it as near as he can because his eyes can see near objects distinctly but can't see distant objects distinctly.
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Reason behind this : This defect may be caused if the radius of the eyeball increases or it the focal length decreases for any reason and thereby increases the power of convergence of the eye lens. In such a case, rays coming from the object placed at large distance, after refraction through the eye lens converge to point I in front of retina (figure-a). As a result object is not seen distinctly. For Apu’s eye, far point is not situated at infinity. Rather, it is a point F. For this reason Apu cannot see object distinctly placed beyond F.

3. ( 

[Mirzapur Cadet-2014]
a.
What is optical centre?
1

b.
Critical angle of glass is 41( what does it mean.
2

c.
If the velocity of light in medium 'a' is 2.88 ( 108 ms(1, calculate the velocity of light in mdeium 'b'.
3

d.
If the two media in above stem are mutually interchanged, then what will happen after incidence of PO ray in same way? Give your opinion with mathematical analysis.
4

Answer to Ques. No. 3
eq \o((,a) The point on the principal axis inside a lens through which if a ray of light is passed then due to refraction if the ray emerges from the other surface being parallel to the incident ray then it is called optical centre.
eq \o((,b) Critical angle of glass is 41° means —
(i)
Ray of light will refract by touching the surface of vacuum and glass,

(ii)
When ray of light is refracted from glass to vacuum, if its incident angle is 41° then refracted angle will be 90°.

(iii)
If the value of incident angle is more than 41° then there will be no refraction but will be total internal reflection.
eq \o((,c) Here,
Angle of incidence, i = 45°
Angle of refraction, n = 30°
Velocity of light in medium 'a', Ca = 2.88 x 10s ms-1 Velocity of light in medium 'b', Cb = ?
We know, b(a =  eq \f(Cb,Ca)
or,  eq \f(sin i, sin r)=  eq \f(Cb,Ca)
or,  eq \f(sin 45(, sin 30()=  eq \f(Cb, 2.88 ( 108 ms-1) 
or,  eq \f(0.707,0.5) =  eq \f(Cb, 2.88 ( 108 ms-1) 
or, 1.414 =  eq \f(Cb, 2.88 ( 108 ms-1) 
or, Cb = (2.88 ( 108 ( 1.414)ms-1
( Cb = 4.07 ( 108 ms-1
( The velocity in medium b is 4.07 ( 108 ms-1
eq \o((,d) If the two media in above stem are mutually inter changes that is the angle of incidence is 45° then there will be no refraction of light.
Logical explanation: Let the refractive index of medium 'b' with respect to medium 'a' is a(b. 

Here, angle of incidence, i = 45° angle of refraction, r = 30°

( a(b = ?

We know,  eq \f(sin i, sin r) = (
( a(b =  eq \f(sin i, sin r) =  eq \f(sin 45(, sin 30() =  eq \f(0.707,0.5) 

= 1.414

Now, again, we know that,

a(b =  eq \f(1, b(a)  or, b(a =  eq \f(1, a(b) =  eq \f(1,1.414) 
Again refractive index = ( =  eq \f(sin i, sin r)
Here, refractive index of medium 'a' with respect to medium 'b', b(a = 0.707.

Angle of incidence, i = 45°

( b(a =  eq \f(sin i, sin r) or, sin r =  eq \f(sin i, b(a)
or, sin r =  eq \f(0.707,0.707)  = 1

Now, sin r = sin 90(
( r = 90(
When the value of angle is 90°. This means that refracted ray will go along with OQ'. So, a critical angle occurred. From the definition of critical angle we know the smallest possible angle of incidence for which light rays are totally reflected at an interface between substances of different refractive index. Value of critical angle is 90°. So, in the case of PO ray it will create a critical angle and go alongside with OQ'.
5. ( 'X' was facing trouble to read books for a few days Then he went to eye doctor for checking his eyes. Doctor prescribed him spectacles of +5D power.


[Mymensingh Girls' Cadet-2014]
a.
What is refractive index? 
1

b.
Why two eyes do are important parts of a human body?
2

c.
Determine the focal length of the lens used by 'X' in her spectacle.
3

d.
What is the effect eye? Explain with figure?
4

Answer to Ques. No, 5
eq \o((,a) For a particular pair of transparent mediums and a particular color of light when ray of light refracts from one medium to another, then if the angle of incidence is i and the angle of refraction is r, then  eq \f(sin i,sin r)  will be a constant and it is called refractive index of the second medium with respect to first medium for that color of light.

eq \o((,b) If we see an object by our two eyes we can only see a single object. Though each eye forms individual images on their own retinas but the brain combines the two images to make a single one. We can measure the distance accurately for having two eyes. So it is very. difficult to thread a needle keeping one eye closed. Apart from that, due to the relative position of our eyes with respect to the object we see the right portion of the object better with our right eye and the left portion better with our left eye. If we see an object by our two eyes the superimposition of two images will happen and we will be able to see the object clearly.

eq \o((,c) From the passage, we know the power of spectacles is + 5D. Let, focal length of lens is f
We know, p=  eq \f(1,f) or, f = ?
Here, p = power of lens = + 5D
( f = eq \f(1,5) m = 0.2 m

( Focal length of the lens used by 'x' in her spectacle is 0.2 m.
eq \o((,d) The effect of his eye is short sight or myopia. It is explained below :
Short Sight or Myopia : If anybody has this problem, he or she cannot see any distant object distinctly but can see anything of a near distance distinctly. Sometimes the distance of near point for such an eye is less than 25 cm. Therefore, if the near point of the eye is less than 25cm then that is also considered as short sight.
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Cause: This defect may be caused if the radius of the eye ball increases or if the focal length decreases for any reason and thereby increases the power of convergence of the eye lens.
Effects of such problem: In this case, rays of light coming from any object placed at large distance, after refraction through the eye lens converge to a point I in front of the retina. As a result, objects are not seen distinctly. For this kind of eye, the far point is not situated at infinity. Rather, it is a certain finite point F. For this reason, such type of eye cannot see object distinctly placed beyond F.

Effects of such problem: In this case, rays of light coming from any object placed at large distance, after refraction through the eye lens converge to a point I in front of the retina. As a result, objects are not seen distinctly. For this kind of eye, the far point is not situated at infinity. Rather, it is a certain finite point F. For this reason, such type of eye cannot see object distinctly placed beyond F.

5. ( 

[Mymensingh Girls' Cadet-2014]
a.
Define focal length.
1

b.
What do you mean by the refractive index of glass is 1.5?
2

c.
Calculate refractive index of above stem.
3

d.
Explain a natural incident when incident angle is greater than critical angle.
4

Answer to Ques. No. 5
eq \o((,a) The distance between the pole and the principal focus is called focal length.

eq \o((,b)
i.
Light enters from air to glass medium.


ii.
Refractive index is ( > 1. So it can be said that ray of light enters from rarer to denser medium and refracted ray moves towards the normal.


iii.
The ratio of sine of angle of incidence and sine of angle of refraction is 1.5.


iv.
velocity of light in air is 1.52 times greater than velocity of light in glass.

eq \o((,c) Let the refractive index of water with respect to air is a(w and the refractive index of air with respect to water in a(w.

Here, 

angle of incidence, i = 30(
angle of refraction, r = 90(
We know,

Refractive index a(w
= eq \f(sin i,sin r)

= eq \f(sin 30(,sin 90()

= 0.5

So, the refractive index is 0.5

eq \o((,d) The mirage in the desert is one of the example of a natural incident when incident angle is greater than critical angle. It is explained below :

Sometimes a thirsty traveler in desert sees the inverted image of a distant tree and thinks that there is water. When he comes closer to the tree he realizes his mistake that there is no water. This happens due to the total internal reflection of light. This very event is called mirage
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The sandy surface of desert is rapidly heated by the tremendous heat coming from the sun. So, the layers of air in contact with the sandy surface become hot. As a result the lower layers become hot and lighter but the upper layers are comparatively colder and denser. The ray of light coming from the tree enters continuously into rarer medium from denser medium. As a result the refracted ray continues to go away from the normal. In a certain moment the ray of light incidents on a layer at an angle which is greater than the critical angle and total internal reflection occurs. At that time the upside down image is seen and we call it mirage. The traveler didn't recognize this incident of light. He thought that there was a place containing water and it was reflected. The distance of this pond was same to the traveler at all time. It depends on the height of the eyes of the traveler from earth surface. This is mirage.

4.(A yellow light enter from glycerin to air making angle of incidence 400 . Refractive index of glycerin with respect to air is 1.6 and the velocity of light in air is 3 ×108 ms-1.
[Rangpur Cadet-2014]
a.
what is called optical Centre of lens? 
1

b.
‘Power of lens is 2.5 D’- What do you mean by this? 
2

c.
Calculate the velocity of light in glycerin. 
3

d.
Is it possible to form total internal reflection from the above stem? Explain your logic mathematically. 
4

Answer to Ques. No. 4
eq \o((,a) The point on the principal axis inside a lens through which if a ray of light is passed then due to refraction if the ray emerge from the other surface being parallel to the incident ray then it is called optical centre of lens,

eq \o((,b) By power of a lens is+ 2.5 D, we understand — 

(i)
The power of lens is positive, so it is a convex lens.
(ii)
Focal length of lens is tt meter or 0.4 meter or 40 cm.
eq \o((,c) We know,

a(g =  eq \f(velocity of light in air, velocity of light in glycerin) 
So, velocity of light in glycerin =  eq \f(velocity of light in air, (g)
Here a(g is refractive index of glycerin with respect to air. From the stem we get, g(a = 1.6 and velocity of light in air = 3 ( 108 ms-1.
Velocity of light in glycerin  =  eq \f(3 ( 108 ms-1,1.6) 

= 8.75 ( 107 ms-1
So, velocity of light in glycerin in 8.75 ( 107 ms-1.

eq \o((,d) From the stem we gel,

The angle of incidence, i = 40°
Refractive index of glycerin with respect to air a(g = 1.6
Angle of refraction, r = ?

We know, sin i sinr
or,  eq \f(sin i,sin r) = a(g 
or,  sin r =  eq \f(sin i, a(g)  =  eq \f(sin 40(,1.6)
or, r = sin (0.402)
(  r = 23.7°
So, the refraction angle is 23.7°.
We know the condition of total internal reflection are -
Conditions for total internal reflection:
(i)
The ray of light must incident from a denser medium at the surface of separation of a denser and a rarer medium.

(ii) The angle of incidence in the denser medium must be greater than the critical angle. But the incidence ray is 40° which is less than critical angle. So, total internal reflection can be achieved if the incidence reflection can be achieved if the incidence angle is increased.
5. ( In the adjacent figure, LOL' is a lens and PQ is an object. 



[Comilla Cadet-2014]
a.
What is refractive index? 
1

b.
Why driving in a hilly road is very risky? 
2

c.
Find out the power of above lens. 
3

d.
Do you get the virtual and erect image of object then the above figure? Analyze it by ray diagram. 
4

Answer to Ques. No. 5
eq \o((,a) For a particular pair of transparent medium and particular colour of light when ray of light refracts from one medium to another, then if the angle of incidence i and the angle of refraction is r, then  eq \f(Sin i,sin r)  will be constant and it is called refractive index of the second medium with respect to the first medium for that colon of light. It is expressed by n.
eq \o((,b) Driving in a hilly road is very risky. Since, hilly roads are zigzag as well as there are too ups and downs. Sometimes, it becomes necessary to take turn by 90° for driving in a hilly road. While taking a turn, the driver has to take enough precautions. In a blind turn, the drivers coming from opposite directions cannot see themselves, besides they are not at all aware of what remains on the other side.

eq \o((,c) Here, focal length, f = 40 cm = 0.4 m
power of lens, P = ?

We know,

 eq \f(I,f)  =  eq \f(1,0.4) m = 2.5D

Here the lens is convex, so its power is positive. So the power of lens is + 2.5 D
eq \o((,d) If we place the object at principal focus, the magnified, real and virtual images can be created. Logical explanation :
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Let, LOL, is a convex lens. FOF' is its principal axis, O is its optical centre and F is its principal focus. An extended object PQ is placed perpendicularly on the principal axis in front of the lens. A ray of light PR coming from P parallel to the principal axis incidents at R and is refracted through the principal focus F along the path RFPi. Another ray PO from P passes through 'he optical centre O and is refracted along the path OQj. These refracted rays are perpendicular to each other.
They meet at infinity or if they are extended in
backward direction then it appears that they are coming from infinity.
position of image : at infinity. shape: extremely magnified. nature : Real and inverted or erect and virtual, o this lens can create magnified, real and virtual mages.

3. ( 
Figure : Image formation in convex Lens 


[Feni Girls' Cadet-2014]
a.
Define focal plane. 
1

b.
Why does light can be passed through optical fibre almost without any loss of energy. 
2

c.
Without changing the position of the object, draw the figure of the stem for concave lens and mention the changes. 
3

d.
Is it possible to get a virtual, erect and magnified image by using convex lens. By drawing ray diagram justify your answer. 
4

Answer to Ques. No. 3
eq \o((,a) The imaginary plane at the principal focus perpendicular to the principal axis is called focal plane of the lens.
eq \o((,b) Optical fibre is made of very long thin flexible but solid glass or plastic fibre.
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The refractive index of the material of fibre is 1.7. A layer is made on this fibre by a material of comparatively less refractive index (1.5). When light ray that incidents at a small angle enters through one end of the fibre, then successive total internal reflections of light take place on the wall of the fibre and finally it emerges through the other end. Light can be sent through the fibre almost without any loss of energy even if it is bent or coiled.
eq \o((,c) Figure is given below;
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The changes are given below :
(i)
In the case of convex lens focal length is positive, so its power is positive. But in concave lens focal length is negative. So, its power is negative too.

(ii) In the first case real images was created. In second case virtual images was created,

(iii) The image can be both diminished and magnified but in the case of 2nd lens image was diminished.
(iv) In the case of convex lens, p =  eq \f(1,f)  but in the case of concave lens, p = -  eq \f(1,f) 
eq \o((,d) See Comilla Cadet College, Answer to Question No. 5(d)

5. ( 



[Sylhet Cadet-2014]
a.
What is refraction of light?
1

b.
Discuss the difference of first and second figure.
2

c.
What are the refractive indices of glass and water from first and second figure?
3

d.
How can you relate third figure with first and second? Explain.
4

Answer to Ques. No. 5
eq \o((,a) When the ray of light travels obliquely from ont transparent medium to another, the bending of ray of light at the surface of separation of the two media is called the refraction of light.
eq \o((,b) In the figure are the medium is glass and in second figure medium is water. Both of the case incident ray has the angle of 60°. But refracted angle are 34.5° and 40.5° respectively for glass and water. So the refraction much in the case of water, Since the velocity of light differs from medium to medium, during the change of medium retractions takes place. When ray of light enters from a rarer medium lain to a denser medium the refracted ray bends toward the normal. When it enters from a denser medium to a rarer medium if goes away from the narway. So in figure (2) refraction is much than in figure (1).

eq \o((,c) We know, refractive index, ( =  eq \f(sin i, sin r) 
So, the refractive index of glass, ( =  eq \f(sin 60(, sin  34.5()  = 1.53

Here, i = 60( and r = 34.5( [from the stem]

From the stem in case of water


Angle of incidence, i = 60(

Angle of refraction, r = 40.5(
(
The refractive index of water, (=  eq \f(sin 60(, sin  40.5()  = 1.33

So, the refractive index of glass and water are 1.53 and 1.33 respectively.

eq \o((,d) In the figure- 1 & 2. Two media, air and glass are shown. Coming from air medium following the path AB, light ray incidents at point B of the separation surface PQ of two media. If the light ray goes straight it will follow the path BC' but it changes its path and follows BC. This phenomenon of bending of ray of light is called refraction.
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Same things occurs in case of water. In the third figure
the fish is shown above its actual position. This due to
refraction of light.
Since the velocity of light differs from medium to medium, during the change of medium refraction takes place. When ray of light enters from a rarer medium (air) to a denser medium (water) the refracted ray bends towards the normal i.e. in this case i > r again when it enters from a denser medium to a rarer medium it goes away from the normal i.e. in this case r > i

The point O has raised at point O'. This happens because of refraction of light. The ray of light coming from O enters the rarer medium from denser medium. As a result the refracted ray goes away from the normal. If the refracted ray is extended backward it appears to come from O'. Here the point O' is the virtual image of the point 0. If we look directly at the point O it seems to be raised at point O' (fig : 3).
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6. ( Cadet Tamim can be able to see the near object. But for few days he marked that he is not able to see the letters of the book clearly. He went to a doctor and doctor suggested him to use a spectacle of focal length 50cm to remedy the defect.
[Barisal Cadet-2014]
a.
What type of lens is in eye?
1

b.
How do you identify lens without touching it?
2

c.
What do you mean by near point and far point of an eye? Calculate the power of the lens given by the doctor.
3

d.
Describe with ray diagram, how the defect of the eye of the cadet can be remedied?
4

Answer to Ques. No. 6
eq \o((,a) The lens in the eye is a convex lens.
eq \o((,a) When we hold a finger in front and very near of a lens and then look from the other side if a virtual, erect and magnified image of the finger is found to be formed, the lens is a convex one. But if the image is virtual, erect and diminished, the lens is a concave one.
eq \o((,c) The nearest point at which eyes can see without any difficulty is called the distance of distinct vision. For any normal eye, this distance is nearly 25cm. So, the near point of a normal eye is 25 cm away from the eye. It is difficult for our eyes to see any object clearly that stays closer to this distance.
Again, the distance which is maximum from the eye to see an object is called the farthest distance of distinct vision. It is also called the far point of the eye. The far point of any normal eye is at infinity. This means that a normal eye can see up to a huge distance. If the power of the lens is P, then, We know,

	P 
= eq \f(I,()

= eq \f(I,(0.5) D

= 2 D
	From the stem,

( = focal length = ( 50 cm


= ( 0.5 m


So, the power of the lens given by the doctor is ( 2D.

eq \o((,d) The problem cadet Tamim is having may be caused if the this defect may be caused if the radius of the eye ball decreases or if the focal length increases for any reason and thereby decreases the power of convergence of the eye lens. In such a case, rays coming from the object placed at the near point of a normal eye, after refraction through the eye lens converge to a point I behind the retina.
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As a result, the image becomes blurred. The near point N of such an eye shifts away to O, which is more than 25 cm (the distance of the near point for a normal eye). Therefore such a defective eye can't see any object distinctly, which is placed nearer to O, Remedy : It is already said that such defect of eye arises due to decrease in the power of convergence of the eye lens. Therefore, to rectify the defect, the power of convergence of the eye lens should be increased. For this, convex lens of suitable focal length i.e. of suitable power should be used as aid lens or spectacles. We also know that only a convex lens can provide a virtual and erect image at a distance greater than that of the object. For this reason, a convex lens of suitable focal length or power is used in this case as aid lens or spectacles in front of the eye. The focal length of this lens should be such so that due to the refraction the virtual image of an object placed at normal near point N, is formed at the near point O of the defective eye.

10=

1. (


[Rangpur Cadet-2015]

a.
What is electromotive force?
1

b.
Why the resistance of a conductor increase with increasing temperature?                                             
2

c.
Find potential difference between point B  and C in the circuit.                                                                  
3

b.
How the three resistances to be connected in the circuit so that equivalent resistance will be 4Ω? Explain by drawing circuit.
4

Answer to the question no. 1
eq \o((,a) The electromotive force is defined as the work done by the source or the energy spent by the source in driving a unit positive charge from one point of the circuit to the same point by traversing the complete circuit along with the source. 

eq \o((,b) We know, when length and cross-section area remain the same, the resistance of a conductor depends on the materials and temperature of the conductor. Normally all materials are good conductor, that is why materials are good conductor of electricity. But if temperature is increased then the conductor's conductivity decreases. Resistivity and conductivity is opposite term. That is if conductivity decreases then resistivity increases. Since the conductivity of conductor decreases with increasing temperature so the resistivity will increase. Again when temperature increases the free electrons of the conductor get excited and their kinetic energy increases. As a result when the electrons move within the bulk of a conductor, they collide with the atoms and molecules of the conductor. Due to this their motion is resisted and the resistance increases.    

eq \o((,c) Here,

current I = 10A

Resistance of BC, R2  = 4(
Voltage difference, V = ?

We know that,

V = IR


= (10 ( 4) volt


= 40 volt

So, potential difference between point B and C in the circuit is 40 volt. 

eq \o((,d) If we connect the circuit like the figure the equivalent resistance will be 4(.

Here, R2 and R3 are connected, in parallel combination. So, the equivalent resistant,

       eq \f(1,Rp) =  eq \f(1,R2) =  eq \f(1,R3)
or,  eq \f(1,Rp) =  eq \f(1,4) +  eq \f(1,12)
or,  eq \f(1,Rp) =  eq \f(1,3)
( Rp = 3(
Now, the equivalent resistant of R1 and Rp is, R3 = R1 + Rp = (1 + 3)( = 4(
That's how equivalent resistant will be 4(.
2. ( 


[Comilla Cadet-2014]
a.
What is electrostatic induction? 
1

b.
The potential at a point in an electric field is 20 V, What does it mean? 
2

c.
How an uncharged conductor can be charged by the help of the body A–Explain. 
3

d.
What is the change in force between A and B when their charge is made halved and distance is doubled? 
4

Answer to Ques. No. 2
eq \o((,a) The process of charging a neutral body by bringing it very near to the charged body is called electrostatic induction.
eq \o((,b) The potential at a point in an electric field is 20V means to bring 1 coulomb (1C) positive charge from infinity to that point 20J work is to be done.
eq \o((,c) By figure- A it is possible to electrify an uncharged conductor. Let us put A very near to the neutral-conductor rod CD. As a result, the free electrons of conductor are attracted by the positive charges of A and move to the end C. Therefore the end D fails in short of electrons and is charged positively. The end C is negatively charged with a charge collector if some charges are collected from end D and their nature is detected with the help of a electroscope then the above discussion will be proved. Here no new charge is produced. Due to the presence of 'A' (positively charged) equal amount of opposite charges are separated only and move towards the end of the conductor. As long as 'A' is present near the conductor CD, the opposite' charges are separated and remain at the end of conductor. In the above experiment the positive charges in A which has created induction in the conductor CD is called inducing charge. So we by this process we can charge an uncharged conductor.
eq \o((,d) Here, in the first case,
charge, qi = A
charge, q2 = B
distance, d = r 

Now, if F1, is the attraction force between A and B then,

F1 = C  eq \f(q1q2,d2) = C  eq \f(AB,r2)  .....................)i)

Again, from the question if the charges are made half then,

charge, q1 =  eq \f(A,2) 
charge, q2 =  eq \f(B,2) 
And d distance is doubled

Then, d = 2r, If F2 is new force between A and B then,

So, F2 = C  eq \f(q2 q2, d2)  = C  eq \f(\f(A,2).\f(B,2),4r2)

= C  eq \f(AB,4)  (  eq \f(1,4r2)  = C  eq \f(AB,10 r2)  ..........(ii)

From equation (i) and equation (ii) we can see that,
= C  eq \f(AB,r2)  > C  eq \f(AB, 10 r2) 
( F1 > F2.

So the force will decrease if we double the distance and charges are become half.
4. ( 

[Sylhet Cadet-2014]
a.
What is potential difference?
1

b.
Explain laws of resitsance.
2

c.
If each of the resistance in the circuit is 5 ohoms and EMF is 12 volts, what is the current in the circuit?
3

d.
What will be the voltmeter reading in each resistance? Find the values after fixing the voltmeter. 
4

Answer to Ques. No. 4
eq \o((,a) The potential difference between any two points is defined as the amount of work done to carry an unit positive charge from one point to another of a circuit.
eq \o((,b) Law of length: The resistance of a conductor is directly proportional to its length when the cross sectional area, material and temperature of the conductor remain the same. If the length of the conductor is L, area of cross section is A, and its resistance is R, then according to this law, 

R ( L, when temperature, material and A is constant.

eq \o((,c) In the circuit, R3 and R4 are connected in parallel.
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( Equivalent resistance,

	   eq \f(1,Rp1)  =  eq \f(1,R3) +  eq \f(1,R4) =  eq \f(1,5)  +  eq \f(1,5) 
(  eq \f(1,Rp1)  =  eq \f(2,5) (
( Rp1 =  eq \f(2,5) (
	Here,

R3 = R4 = 5( 


Again, RP1 and R5 is connected in series,

( Equivalent resistance,

	RS1 = Rp1 + Rs

   =  eq \b \bc( \f(2,5) + 5) 
(  eq \f(27,5) (
	Here,

R5 = 5 ( 



Again, R2 and rs,  is,  connected in parallel.  So,
equivalent resistance,

	 eq \f(1,Rp2)  =  eq \f(1,5)  +  eq \f(1,\f(27,5))  

=  eq \f(1,5)  +  eq \f(5,25)  

=  eq \f(27 + 25,135)  

=  eq \f(52,135)  (
(
Rp2 =  eq \f(135,52)  (
	Here,

R2 = 5 ( 


Again, Rp2 and r1 is connected in series.

( Equivalent resistance, RE =  eq \f(135,52)  + 5



=  eq \f(135 + 160,52)  


=  eq \f(295,52)  (


= 5.67 (
We know,

	1
=  eq \f(E,RE + r)  

=  eq \f(12,5.67 + 0)  

=  eq \f(12,5.67)  
	Givens that,

E = 12 volts

r = 0

I= ?


So, the current in the circuit is 2.11 A.

11=

 eq \o(((((,Ques.(3) Alvi uses a bulb of 220V-100W during his study for 3hours daily. On the contrary his brother Alif uses a table lamp of 220V-40W for 4 hours daily. The cost of each unit of electrical enegy is 3.5 taka.


[Mirzapur Cadet-2015]
a.
Write down the Ohm' s law.
1

b.
Explain, what will be the change in resistance of a conductor if the length is increased by 5 times provided that the temperature of material and area of cross-section remain unchanged?
2

c.
Determine the current of the lamp used by Alif.
3

d.
Who is economical between Alvi and Alif Considering money analyze with mathematical arguments.
4

Answer to the question no. 3
eq \o((,a) The current passing through a conductor at constant temperature is directly proportional to the potential difference between the two ends of the conductor. 
eq \o((,b) From the definition of resistively we know,

     ( = R eq \f(A,L)
( R = (  eq \f(L,A) ............... (i)

From equation (i) we can see,

Without change of temperature there is no change in resistivity,(. Without change in area of cross section, A remain unchanged.

( When length is increased 5 times, resistance of the conductor also is increased by 5 times
eq \o((,c)  Alif uses a table lamp of 200V − 40W

We know, P = VI

( I =  eq \f(P,V) =  eq \f(40W,220V) = 0.1818A = 181.8 mA

eq \o((,d) Alvi uses a bulb of 220V − 100W, 3 hours daily.

So, Alvi's monthly usage (100 ( 3 ( 30)W − hour


= 9000 watt-hour


= 9 kW-hour = 9 unit

( Charge for Alvi's monthly usage = 9 ( 3.5


= 31.5 taka

Alif uses a table lamp of 220V − 40W, 4 hours daily.

So, Alif's montly usage (40 ( 4 ( 30) Watt-hour


= 4800 Watt-hour


= 4.8 kW-hours


= 4.8 unit

( Charge for Alif's monthly usage = 4.8 ( 3.5


= 16.8 taka

( Alif's more economical than Alvi. 

eq \o(((((,Ques.(1) See the circuit



[Mymensingh Girls' Cadet-2015]
a.
What is electric potential?
1

b.
What do you mean by electric system lose?
2

c.
What is the equivalent resistance of the circuit?
3

d.
What's the way that you use the resistances in houses and what is the equivalent resistance of that circuit?
4

Answer to the question no. 1
eq \o((,a) Potential determines the direction of motion of a charge in an electric field and also determines the direction in which the charge will flow when two charged conductors are connected by a conductor wire. 
eq \o((,b) In the power station the electrical energy is generated at low voltage. Then this low voltage is transformed into high voltage by the step-up transformer. The conducting wires which are used for electricity transmission have a definite amount of resistance. As a result, to overcome this resistance, part of the electrical energy is converted to heat. That is a loss or decay of energy occurs. This loss of energy is termed as system loss. Due to the transmission of electricity at high voltage, the loss that occurs due to the power grid or of conductor is decreased to a great extent. For a definite amount of electrical energy, the value of the electric current becomes lower due to high voltage transmission. 
eq \o((,c) 
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The circuit can be depicted as,

[image: image56.png]



( from circuit RP1 = R1 | | R2

= (2 | | 4) =  eq \f(2 ( 4,2 + 4) =  eq \f(8,6) =  eq \f(4,3)(

RP2 = R3 | | R4 = (4 | | 6) =  eq \f(4 ( 6,4 + 6) = 24/10=12/5(
( equivalent resistance Rs = RP1 + RP2


=  eq \f(4,3) +  eq \f(12,5)


=  eq \f(20 + 36,15) =  eq \f(56,15)(
eq \o((,d) In household, we use parallel resistance because in parallel connection one electrical component does not depend on other components.

In our house circuit diagram of household electrical plan can be shown as,

( equivalent resistance of the circuit RP and


 eq \f(1,RP)
 =  eq \f(1,R1) +  eq \f(1,R​2) +  eq \f(1,R3) 

(
 eq \f(1,RP) =  eq \f(1,1.5) +  eq \f(1,.5) +  eq \f(1,5)
( 
 eq \f(1,RP) = 2.867

(
RP = 0.384(
eq \o(((((,Ques.(3) Rakhal uses a bulb of 220V-100W during his study for 3hrs daily. On the contrary his brother Razal uses a table lamp of 220v-40w for 4hrs daily. The cost of each unit of electrical energy is 6.5 Taka.


[Rajshahi Cadet-2015]
a.
What is specific resistance?
1

b.
State and explain Ohm’s law.
2

c.
Determine the current of the lamp used by Razal.
3

d.
Who is economical between Rakhal and Razal considering money? Analyze with mathematical arguments.
4

Answer to the question no. 3
eq \o((,a) At a particular temperature, the resistance of a conductor of unit length and unit cross sectional area is called the specific resistance of that material at that temperature. 
eq \o((,b) Ohm's law: The current passing through a conductor at constant temperature is directly proportional to the potential differnece between the two ends of the conductor.

Let's assume AB is a conducting wire. The potential of its two terminals are VA and VB respectively. If VA > VB, the potential difference between the two terminals of the conductor will be V = VA − VB.

Now at constant temperature, if the current passing through the conductor is I, then according to Ohm's law,


[image: image57.emf] 
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     I ( V

(   eq \f(V,I) = R = Constant 

This constant is called the resistance of the conductor at that temperature.

Or, I =  eq \f(V,R)
eq \o((,c) We know,

	For a given voltage and current,

Power = voltage ( current

P = V ( I

( I =  eq \f(P,V) =  eq \f(40 Watt,220 Volt)

= 0.1818A
	Given,

Razal's table lamp's

voltage v = 220v

Power P = 40 W


( current of the Razal's lamp = 181.8 mA.

eq \o((,d) Between Rakhal and Razal, Razal is more economic.

Because he uses low power table lamp. Though Razal uses more hours than Rakhal, because of the low power table lamp he is more economical in a monthly basis. Here is the mathematical argument supporting the statement.

Using and 100 W power bulb 3 hours daily Rakhal.

uses = 100 ( 3 ( 30 Watt hour


= 9000 Watt-hour


= 9 kW-hour = 9 unit

( Considering 6.5 taka per unit Rakhal spends


= 9 ( 6.5 = 58.6 taka

Using a 40 W table lamp 4 hours daily Razal uses


= 40 ( 4 ( 30 = 4800 Watt-hour


= 4.8 kw − hour = 4.8 Unit

( Considering 6.5 taka per unit Razal spends


= 4.8 ( 6.5 = 31.2 taka

( Razal is more economic.  

eq \o(((((,Ques.(4) A bullet of mass 20 gm was fired from a gun of 5 kg with a speed of 100m/s. The recoil velocity of the gun is 0.4m/s. The length of the barrel of the gun is 50cm.
[Rajshahi Cadet-2015]
a.
Define p-type semiconductor.
1

b.
Velocity of sound changes with the change of temperature-explain.
2

c.
Find the required time of the bullet to come outside.
3

d.
Analyze mathematically that the given example follows conservation of momentum.
4

Answer to the question no. 4
eq \o((,a) The semiconductor made by the addition of boron with silicon is the example of p-type material. The boron atoms create gap or positive holes in the electronic structure of atom. 
eq \o((,b) With the increment of temperature, velocity of sound in air also increase. And the velocity increases by a certain law. According to the law,


V( = V0 + 0.6 (( where

V( = velocity at ((C

V0 = velocity at 0(C

(( = temperature difference (( − 0) = ((C

eq \o((,c) The bullets initial velocity u = 0 ms−1


final velocity v = 100 ms−1

length of the barrel = 50 cm = 0.5m

( v2 = u2 + 2as

( (100)2 = 0 + 2.a.0.5

( a =  eq \f(100 ( 100,2 ( 0.5) = 104 ms−2
Now from s = ut +  eq \f(1,2)at2

0.5 = 0 +  eq \f(1,2) ( 104 ( t2

( t2 =  eq \f(0.5 ( 2,10) = 10−4
( t = 10−2s = 0.01 seconds

( 0.01 seconds is needed to come outside.  

eq \o((,d) Let the velocity of bullet is positive. So recoil velocity of gun must be considered negative.


mass of the bullet m1 = 20 gm = 0.02 kg


mass of the gun m2 = 5 kg


final velocity of bullet v1 = 100 ms−1

recoil velocity of gun v2 = −0.4 ms−1
Now from conservation of momentum


m1u1 + m2u2 = m1v1 + m2v2
Since initial velocity of both gun and bullet are zero.

So, m1v1 + m2v2 = 0

Now, m1v1 = 0.02 ( 100 = 2 kg ms−1

m2v2 = 5 ( (−0.4) = −2 kg ms−1
( 
m1v1 + m2v2 = 0

( The given example follows conservation of momentum.

2. ( 


[Pabna Cadet-2015]
a.
What is potential difference?
1

b.
Find out the equivalent resistance between A and B.
2

c.
Find current through different parts of the circuit.
3

d.
If current flows for 2 min how much work will be done.
4

Answer to the question no. 2
eq \o((,a) The electricity flows through a conductor due to the potential difference between the two terminals. The potential difference between any two points is defined as the amount of work done to carrry unit positive charge form one point to another of a circuit. 

eq \o((,b) Form A to B the equivalent circuit will be 
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( Equivalent resistance Rp = (R1 + R2) || (R3 + R4) 


= (40 + 20) || (70 + 20) 


=  eq \f(60 ( 90,60 + 90)  

= 36 (
eq \o((,c) Circuits total equivalent resistance 

Requ = R5 + R6 + Rp 


= 50 + 20 + 36 


= 106( 

( Current through R5, I =  eq \f(V,Requ) =  eq \f(120,106) = 1.13A 

now to measure branch current above circuit can be replaced with 
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now I = 1.13A 

potential difference VAB = IRP 


= 1.13 (36 = 40.68 v 

( I1 =  eq \f(VAB,60) =  eq \f(40.68,60) = 0.678 A 

( I2 =  eq \f(VAB,90) =  eq \f(40.68,90) = 0.452 A

eq \o((,d) Work done 

	W
= Pt 


= VIt


= 120 ( 1.13 ( 120


= 16.272 kJ


	Given, 

Time = 2 min = 120 s 

Voltage = 120v


eq \o(((((,Ques.(4) 


[Joypurhat Girls' Cadet-2015]
a.
What is an electric circuit?
1

b.
Why temperature remains constant in Ohms law?
2

c.
If in fig-1 P1 and, P2 are 60W and 100W through the resistances, what will be the equivalent resistance?
3

d.
Which figure of the stem is more suitable to use? Give your logic?
4

Answer to the question no. 4
eq \o((,a) The complete path through which electric current can flow is called electric current. 
eq \o((,b) If the temperature of a conductor increases then its resistance will increase too. We know that when temperature increases the intermolecular kinetic energy of the body increases.

So temperature effects one of the constant quantity in Ohms law. So temperature remains constant in Ohms Law.  
eq \o((,c)  

[image: image60.png]



If power through R1, P1 = 60 W and power through R2, P2 = 100W

 Then,

 
P =  eq \f(v2,R)
( R1 =  eq \f(v2,P1) =  eq \f((220)2,60) = 806.67(
( R2 =  eq \f(v2,P2) =  eq \f((220)2,100) = 484(
Equivalent resistance R = R1 + R2 = 806.67 + 484



= 1290.667(
eq \o((,d) 
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In this circuit, the two resistances are connected in series. Thus it resistance is burned, then the total connection will be disrupted and circuit will be open.
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In the drawn circuit all electric materials are combined in a parallel circuit, so the equivalent resistance of all circuit decreases and all electric materials can be used separately. So this circuit is ore suitable. 

4. (


[Comilla Cadet-2015]
The value of R1, R2 and R3 are 2(, 5(, 8( respectively. The potential difference of the circuit is 220V.

a.
What is rheostat?
1

b.
Why the copper is much better conductor of electricity than nichrome?
2

c.
If the three resistances connected in series then what will be flow of current throught the circuit?
3

d.
The equivalent resistance is less than 1.25( is correct or not. Verify the statement from the above figure.
4

Answer to the question no. 4
eq \o((,a) A rheostat is a variable resistor which is used to control current. 

eq \o((,b) The materials with lower resistivity are good conductors of electricity. The resistivity of copper is 1.7 ( 10−8 (m. That's why copper is much better conductor of electricity than nichrome. 

eq \o((,c) Here, 


R1 = 2(

R2 = 5(

R3 = 8(

V = 220V

If the three resistance are connected in series, then the equivalent resistance Rs will be,

Rs
= R1 + R2 + R3

= (2 + 5 + 8) (

= 15(
We know that,

current, I =  eq \f(V,Rs) =  eq \b(\f(220,15))A


= 14.67 A

So, current through the circuit will be 14.67A 

eq \o((,d) From the above figure, we can see the resistances are connected in parallel combination.

So, when R1, R2 and R3 are 2(, 5( and 8( respectively, the equivalent resistance Rp will be,


 eq \f(1,Rp) =  eq \f(1,R1) +  eq \f(1,R2) +  eq \f(1,R3)
or,
 eq \f(1,Rp) =  eq \f(1,2() +  eq \f(1,5() +  eq \f(1,8()
or,
 eq \f(1,Rp) =  eq \f(20 + 8 + 5,40()
or,
 eq \f(1,Rp) =  eq \f(33,40()
or, 
Rp =  eq \f(40,33)( = 1.212(
Which is definitely less than 1.25(.

So, from the above figure the statement is true. 
5. ( 



[Feni Cadet-2015]
a.
What is current?
1

b.
Explain Ohm's law?
2

c.
If R1 = R2 = R3 = 10 ohms and supplied electromotive force is 10 volts, what is the current in the circuit?
3

d.
From the above figure, which part of connection is applicable in our house? Explain with advantages.
4

Answer to the question no. 5
eq \o((,a) The amount of charge that flows in unit time through any cross section of a conductor is called electric current. 

eq \o((,b) Ohm's law: The current passing through a conductor at constant temperature is directly proportional to the potential difference between the two ends of the conductor. 

By proportionality it means- if the potential difference between the two ends is doubled, the current flowing through the conductor will be doubled. Again, if the potential difference between the two terminals is made one third, the current passing through the conductor will be one third. 

eq \o((,c) Here,

Resistance, R1 = R2 = R3 10(
EMF, E = 10 volts

from the figure, we can see,

R2 and R3 are in parallel combination

So, equivalent resistance will be,

      eq \f(1,Rp) =  eq \f(1,R2) +  eq \f(1,R3)
(  eq \f(1,Rp) =  eq \b(\f(1,10) + \f(1,10))(
(  eq \f(1,Rp) =  eq \f(2,10)(
(   eq \f(1,Rp) =  eq \f(1,5)(
( Rp = 5(
Again, Rp and R1 are in series combination. So, total resistance of the circuit will be,

     Rs = R1 + Rp
or, Rs = (10 + 10)(

= 20(
If current in circuit is I, then we know,

I
=  eq \f(V,R) =  eq \f(E,R) =  eq \f(10,20)A


= 0.5A

( current in the circuit is 0.5A
eq \o((,d) From the above figure, the 2nd part of connection that means the connection that R2 and R3 are connected is the connection which is applicable in our house.

This connection is called parallel connection. The electrical appliances such as- light, fan, etc. Which we use in houses or offices is connected in parallel to the AC mains. Each of the appliances gets the same voltage supply due to parallel connection. But they get different amounts of current. In parallel connection, if any line is disconnected if doesn't affect the circuit but in case of series connection if a line is disconnected, total circuit will be down. So, considering all these advantages and disadvantages we use parallel connection in our houses. 

6. ( 



[Faujdarhat Cadet-2015]
a.
What is electromotive force?
1

b.
The resistivity of silver at 20(C is 1.6 ( 10(8 ohm meter. What do you mean by it?
2

c.
Find out the equivalent resistance of R2, R3, R4, R5 & R6.
3

d.
Comment on the flow of currents through R6, R7, R8, R9, & R10 in the above circuit.
4

Answer to the question no. 6
eq \o((,a) The electromotive force is defined as the work done by the source or the energy spent by the source in driving a unit positive charge from one point of the circuit to the same point by traversing the complete circuit along with the source. 

eq \o((,b) The resistivity of silver at 20(C is 1.6 ( 10−8 (m means the resistance of a silver wire of length 1 m and cross sectional area of 1 m2 is 1.6 ( 10−8(. 

eq \o((,c) Given,

R2 = 8(
R3 = 6(
R4 = 8(
R5 = 4(
R6 6(
R2 and R3 are in series connection,

( Rs = R2 + R3 = 8 + 6 = 14(
Again, R5 and R6 are in series connection(
R5( = 5 + 6 = 10(
From fig-2,

R4, R4 and Rs( are in parallel connection

So, total equivalent resistance,

(  eq \f(1,Req) =  eq \f(1,R5) +  eq \f(1,R4) +  eq \f(1,Rs() 
=  eq \f(1,4) +  eq \f(1,8) +  eq \f(1,10) 
 eq \f(1,Req) =  eq \f((8 ( 10) + (14 + 10) + (14 + 8),14 + 8 ( 10) 
Req =  eq \f(1,0.296) = 3.37( (Ans.)

eq \o((,d) Here, 

resistance R2 and R4 are in parallel connection. So their equivalent resistance is,

 eq \f(1,Rp) =  eq \f(1,R2) +  eq \f(1,R4)

=  eq \f(1,8) +  eq \f(1,8) =  eq \f(1,4)
Again, R1, R3 and R6 are in series connection so, their equivalent Resistance is(
Rs = R1 + R3 + R6 = 5 + 4 + 10 + 19

since R5 is in parellel connection with 

Rs,

then,

 eq \f(1,Rs) =  eq \f(1,R5) =  eq \f(1,19) +  eq \f(1,4) =  eq \f(23,76)
( Total equivalent resistance is

 eq \f(1,R) =  eq \f(23,76) +  eq \f(1,4) =  eq \f(19 + 23,76) =  eq \f(42,76)

=  eq \f(21,38)
( R =  eq \f(38,21)
3.(


[Jhenidah Cadet-2015]
a.
What is resistance?
1

b.
Explain-electric induction?
2

c.
Calculate the equivalent resistance of above stem.
3

d.
Explain mathematically thorugh which resistance flow of current is more of above stem.
4

Answer to the question no. 3
eq \o((,a) The property of a conductor for which the electric current, gets obstructed is called resistance.

eq \o((,b) We know that when two bodies are rubbed together electric charge is produced. Again when a charged body is brought in contact with another neutral body the latter is charged. When the neutral body is placed not in contact with the charged body but close to the charged body, the former becomes charged, This happens due to induction. The process of charging a neutral body by bringing it very near to the charged body is called electrostatic induction.

eq \o((,c) Given that, R1 =15 (
R1 = 15 (

  R2 = 10  (

  R3 = 5 (
Since R1, R2, and  R3 are attached in parallel

( Equivalent resistance,

 eq \f(1,Rp)  =  eq \f(1,R1) +  eq \f(1,R2) +  eq \f(1,R3) 
=  eq \f(1,15) +  eq \f(1,10) +  eq \f(1,5) 
=  eq \f(2 + 3 + 6,30) =  eq \f(11,30) (
( Rp =  eq \f(30,11) (.

eq \o((,d) Throught resistance R3 = 5( flow of current is more.

Mathematical explanation :

We know, v = I Rp =  eq \b(10 (\f(30,11)) v.

 [From ques- c, Rp =  eq \f(30,11) 

   and from passage I = 10 A]

( v =  eq \f(300,11)  volt

Now, in the case of first resistance which is R1 = 15(
I =  eq \f(v,R1) =  eq \f(\f(300,11),15)  =  eq \f(300,11)  (  eq \f(1,15)  =  eq \f(20,11) A

In the case of 2nd resistance which is, R2 = 10(
I =  eq \f(v,R2) =  eq \f(\f(300,11),10)  =  eq \f(300,11)  (  eq \f(1,10) =  eq \f(30,11) A

In the case of 3rd resistance which is, R3 = 5 (
I =  eq \f(v,R3) =  eq \f(\f(300,11),5)  =  eq \f(300,11)  (  eq \f(1,5) =  eq \f(60,11) . Here,  eq \f(60,11) > \f(30,11) > \f(22,11) 
( I3 > I2 > I1
So, much current will flow through resistance R3 = 5 (
2.(


[Barisal Cadet-2015]
a.
What is called conductivity of a conductor?
1

b.
If the potential difference between two ends of a  conductor is made, how will the electric current flowing through it be changed?
2

c.
Find out the reading in Ammeter from the above circuit.
3

d.
If R3 = 20( is connected between 'X' and 'Y' in above circuit, what will be the change of the reading in Voltmeter? Give your opinion with mathematical analysis. 
4

Answer to the question no. 2
eq \o((,a) The reciprocal quantity of specific resistance is called conductivity. 

eq \o((,b) According to Ohm’s Law electric current I proportional to potential difference V that is related by a constant R.

Ohm's Law states I ( v (at constant temperature)

Therefore, if potential difference is increased, current increases. Again it potential difference is decrease, current decreases. 

eq \o((,c) Voltmeters internal resistance is very large and it is connected in parallel. So, its internal resistance can be ignored.

Equivalent resistance of the two parallel resistance, R1, R2​.

	Rp =  eq \f(R1R2,R1 + R2)

=  eq \f(1 ( 10,1 + 10)(

= 0.909(
	Given,


R1 = 1(

R2 = 10 (
Potential difference,


E = 220v


( current I =  eq \f(E,Rp) =  eq \f(220v,0.909() = 242A.
eq \o((,d) If R​3 = 20( is connected between X and Y, equivalent resistance of the whole circuit will change. R3 will be connected in series with the equivalent resistance of Rp from previous question. The circuit can be depicted as below: 
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( resistance of the circuit will be R = R1 + Rp


= 20( + 0.909(


= 20.909(
( current through XY =  eq \f(V,R) =  eq \f(220,20.909) = 10.52 A

( voltage reading in the voltmeter


= IRp = 10.52 ( (0.909) volt


= 9.56 volt. 
6. ( 

[Mymensingh Girls' Cadet-2014]
a.
What is resistance?
1

b.
What do you mean by electric induction?
2

c.
Calculate the equivalent resistance of above stem?
3

d.
Explain mathematically through which resistance flow of current flow of current is more of above stem. 
4

Answer to Ques. No. 6
eq \o((,a) The property of a conductor for which the electric current gets obstructed is called resistance.

eq \o((,b) We know that when two bodies are rubbed together electric charge is produced. Again when a charged body is brought in contact with another neutral body the later is charged. When the neutral body is placed not in contact with the charged body but close to the charged body, the former becomes charged. This happens due to induction. They process of charging a neutral body by bringing it very near to the charged body is called electrostatic induction.

eq \o((,c) Given that, 


R1 = 15 (

R2 = 10 (

R3 = 5 (
Since R1, R2 and R3 are attached in parallel

(
Equivalent resistance,

eq \f(1,Rp)
= eq \f(1,R1) + eq \f(1,R2) + eq \f(1,R3) = eq \f(1,15) + eq \f(1,10) + eq \f(1,5)  = eq \f(2 + 3 + 6,30) = eq \f(11,30) (
(
 RP = eq \f(30,11)(
eq \o((,d) Through resistance R3 = 5 ( flow of current is more.

Mathematical explanation:

v = IRP = eq \b(10 ( \f(30,11)) v [From ques-c, RP = eq \f(30,11) and from the passage, I = 10 A]

( v = eq \f(300,11) v

Now, in the case of first resistance which is R1 = 15 (
I = eq \f(v,R1) = eq \f(\f(300,11),15) = eq \f(300,11) ( eq \f(1,15) = eq \f(20,11) A

In the case of 2nd resistance which is, R2 = 10(
I = eq \f(v,R2) = eq \f(\f(300,11),15) = eq \f(300,11) ( eq \f(1,15) = eq \f(20,11) A

In the case of 3rd resistance which is, R3 = 5 (
I = eq \f(v,R3) = eq \f(\f(300,11),15) = eq \f(300,11) ( eq \f(1,15) = eq \f(20,11) Here, eq \f(60,11) > eq \f(60,11) > eq \f(20,11) 
So, much current will flow through resistance R3 = 5 (.

4. ( A man took three tungsten resistors of resistance R and compared their equaivalent resistances by connecting them in series and parallel connection. Then by using one of these resistors he made a filament ie. bulb of 60W ( 220V.
[Pabna Cadet-2014]
a.
Write down the unit of conductivity.
1

b.
Resistance of conductor depends on which factors? 
2

c.
Describe the result of his comparison between equivalent resistances in series and parallel combination.
3

d.
i) What was the value of R?


ii) What was the amount of current followed through the bulb?
4

Answer to Ques. No. 4

eq \o((,a) The unit of conductivity is - ((m)-1
eq \o((,b) The resistance of a conductor depends on four factors:
1. 
Length of the conductor.
2. 
Cross sectional area of the conductor.
3. 
Materials of the conductor and.
4. 
Temperature of the conductor.
eq \o((,c) From the stem, one of the resistor is used to make a
filament i.e. bulb of 60 w ( 220 v.

We know,

	P =  eq \f(v2,R) 
or, R =  eq \f(v2,P)  =  eq \f(2202,60) (
= 806.66 (
	Here,
Potential difference, v = 220 v
Power, P = 60 w
Resistance, R = ?


Because all the resistor the person used has same resistance. So, resistance is = 806.66 (.

In case of series connection,

Equivalent resistance, Rs = R + R + R 


= 3R

= 3 ( 806.66 (

= 2420(
In case of parallel connection,

 eq \f(1,Rp)  =  eq \f(1,R)  +  eq \f(1,R)  +  eq \f(1,R)  =  eq \f(3,R) 
or,  eq \f(1,Rp) =  eq \f(3,806.66) 
or,  eq \f(1,Rp) =  eq \f(806.66,3)  = 268.89(
So, the difference of resistance between series an parallel connection is = (2420 - 268.89()

= 2151.11 (
eq \o((,d) (i) Here,
Potential difference, V = 220 V

Power, P = 60 W

We know, 

p = VI

( I =  eq \f(P,V)  or, R =  eq \f(V,1)  = 60A

6. ( 

[Pabna Cadet-2014]
a.
What is meant by Direct current?
1

b.
What is meant by "220V and 60W"?
2

c.
Find the value of 'i1' from above stem.
3

d.
The potential drop across the entire external circuit is equal to potential drop the battery. Justify the statement. 
4

Answer to Ques. No. 6
eq \o((,a) The current which does not change its direction with time is called Direct Current.
eq \o((,b) The electric bulb we use for light has sometime got a writing on them. Which is 220 V and 60 W. It means, the bulb is connected in 220 V potential difference it will emit the most amount of light and 60 J of electric power per second will be used.
eq \o((,c) We know,
I =  eq \f(E, R + r) 
From the stem,

	i1 =  eq \f(E, R1 + r) 
=  eq \f(6, 8 + 0.1) A

= 0.75A
	 Here,

E = 6V

R1 = 8(
r = 0.1 (


So, the value of i is 0.75 A,
eq \o((,d) Here the potential drop of battery is 6.

Now, in the first case,
I1 = 0.75 A [from ques. c]
( V1 = I1R1 = 6V = Potential drop of battery

I2 =  eq \f(E, R2 + r)  =  eq \f(6, 4 + 0.1)  = 2.8572A

( v2 = I2R2 = 5.72 v = potential drop of battery

I3 =  eq \f(E, R3 + r)  =  eq \f(6, 4 + 0.1)  = 1.464A

V3 = 13R3 = 5,86 V = potential drop of battery

and I4 =  eq \f(E, R4 + r)  =  eq \f(6, 6 + 0.1)  = 0.984A

( V4 = I4R4 = 5.91 V

So, in energy case potential drop across the entire external circuit equal (almost) to potential drop of the battery.

4. ( The students of class X made a circuit in their Physics laboratory. they used an electric cell of 5V and three resistance of 3(, 5( and 7( in series. After that they again connected them in parallel.
[Feni Girls' Cadet-2014]
a.
Define equivalent resistance. 
1

b.
"Copper is widely used as connecting wires in electrical circuit"? Explain the reason of it. 
2

c.
What amount of current will flow through it? 
3

d.
In parallel connection will there be any change in current flow? Give mathematical explanation of your answer. 
4

Answer to Ques. No. 4

eq \o((,a) Equivalent resistance: If a single resistance is used instead of combination of resistances and if the current and potential difference is not changed in the circuit, then that resistance is called the equivalent resistance of the combination.
eq \o((,b) Copper is widely used as connecting wire in electrical circuit cause its resistivity is less. So it becomes hot and melts easily. So when the electric current flowing through it is greater than a definite value of it becomes hot and rapidly melts. 

That’s why for keeping electrical instrument safe copper is widely used as connecting wires in electrical circuit.
eq \o((,c) Here,
equivalent resistance,

Rs = (3 + 5 + 7) ( = 15(
We know,

I =  eq \f(V,Rs)  =  eq \f(5,15) 
= 0.34A

eq \o((,d) In series connection,
current flow, I - 0.34 A  [From (c)]
In parallel connection,
We know,  eq \f(I,Rp)  =  eq \b(\f(1,3) + \f(1,5) + \f(1,7))  (

=  eq \f(35 + 21 + 15,105) (

=  eq \f(71,105) (
( Rp =  eq \f(71,105) (
Now current flow, I =  eq \f(V,R)  =  eq \f(\f(5,105), 71)

=  eq \f(71,21)  =  eq \f(71,21) 

= 3.38 A

A So, in parallel connection current flow increases.

5. ( Suppose you were to build these circuits and take measurements of current through the resistor and voltage across the resistor.


Following readings are obserbed  in the circuit-A.

	Current (A)
	0.22
	0.47
	0.85
	1.05
	1.50
	1.80
	2.00

	Voltage (V)
	0.66
	1.42
	2.54
	3.16
	4.51
	5.41
	5.99




[Faujdarhat Cadet-2014]
a.
Define 1 coulomb.
1

b.
'Electricity always takes the path of least resistance.' Explain how this proverb relates to the circuit B.
2

c.
Find out the value of the resistor in the circuit-A.
3

d.
What mathematical relationship do you see between voltage and current in this simple circuit? Extablish it by plotting
4

Answer to Ques. No. 5
eq \o((,a) If 1 ampere (1 A) current flows through a conductor for 1 second (1 s), then the amount of charge that passes through any cross section of the conductor is called 1 coulomb (1 c).
eq \o((,b) From circuit- B, we have, v = 10 v, p1 = 250 ( 

( I1 =  eq \f(10,250) A = 0.04A

Again,v = 10v, R2=800(
(I1 =  eq \f(10,800) A = 0.013 A
Since l1 > I2 then much current is flowing through r1. So, we can say that "Electricity always takes the path of least resistance".

If the resistance of the circuit A is R, then —

We know,

	R =  eq \f(v,I) 
=  eq \f(0.66,0.22) (
= 3(
	From the stem

Current, I = 0.22 A

Voltage, v= 0.66 V


So, the value of the resistor in circuit A is 3 Q.

d. From reading we observed that,

 eq \f(V1,I1)  =  eq \f(0.66,0.22)  = 3 and  eq \f(V2,I2)  =  eq \f(1.42,0.47)  = 3

For every value of voltage and current, we see that the ratio of  eq \f(V,I) is always 3.

So, we can say that the voltage is directly proportional to the current in the simple circuit A.
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5. ( The speecific heat of ice is Si = 2100 j/kgK. Latent heat of ice is Lf = 336000j/kg. And heat capactity of the piece of ice is Ci.
[Jhenidah Cadet-2014]
a.
Define heat capacity. 
1

b.
Explain specific heat.
2

c.
Find out a relation between the terms Ci and Si.
3

d.
Find the amount of heat required to convert a piece 0.5 kg ice of 0(C into water of 100(C. 
4

Answer to Ques. No. 5
eq \o((,a) Potential determines the direction of motion of a charge in an electric field and also determines the direction in which the charge will flow when two charged conductors are connected by a conductor wire.
eq \o((,b) Law : The forces of attraction or repulsion between two charged bodies in particular medium is directly proportional to the product of the charges and inversely proportional to the square of the distance between them and the force acts along the straight line connecting them. Suppose, two charges q1 and q2 are at a distance from each other. If the force of attraction or repulsion between these two is F, then according to Coulomb's law,

f (  eq \f(q1q,d2) 
or, F =  eq \f(Cq1q,d2) 
Here C is a constant of proportionality. Its value in vacuum is 9 ( 109 Nm2C-2. Sometimes it is called coulomb's constant.
eq \o((,c) Let, Resistance of the circuit before adding the second resistance is R,
Let, initial flow of current = I0 2nd resistance, ri = 12Q. Flow of current after connecting of 2nd resistance is, I, =  eq \f(5,3) Io potential difference, v = ?

We know,

I1 =  eq \f(V,R1) 
or, V = I1R1 =  eq \f(5,3)  Io ( 12 = 20 Io
Again, we know, 

Io =  eq \f(V,R) 
or, R =  eq \f(V,Io) =  eq \f(20 Io,Io)  = 20 (
( Resistance of circuit before adding the second resistance is 20 (.
eq \o((,d) Let

The extra resistance be R3
Flow of current after connecting of extra resistance is, 

I3 =  eq \f(Io,2) 
We know,
R3 =  eq \f(V,I3) 
Or, R3=  eq \f(20 Io,Io)  = 20 Io (  eq \f(2,Io)  = 40 (
( The extra resistance is 40 Q.

5. ( In physics lab, to determine the specific resistance of a wire cadet Nafi measured length by meter scale, redius by screw gauge, and resistance by ohmmeter. The length, radius and resistance of that wire is respectively 3.06, 1mm, and 15(. Then he elongated this wire three times as a result its cross sectional area becomes one third. 
[Barisal Cadet-2014]
a.
If the temperature is increased of any conductor then what will be the change in resistance?
1

b.
What is the difference between resistance and specific resistance?
2

c.
Calculate the specific resistance is occurred by elongating the wire mathematically explain it? 
3

d.
Which type of change in resistance is occurred by elongating the wire mathematically explain it?
4

Answer to Ques. No. 5

eq \o((,a) If the temperature is increased of any conductor, then its resistance will increase too.

eq \o((,b) The difference between resistance and specific resistance is given below : 

	Resistance of a changes cross-
(i) Resistance conductor with length, sectional area, material and temperature, 

(ii) Resistance is denoted by `R’.

(iii)  The unit of resistance is ohm (()
	Specific Resistance
(i)  Specific resistance is a constant value.
(ii) Specific resistance is denoted by 'p'.
(iii) The unit of specific resistance is ohm-meter ((m).



eq \o((,c) if the specific resistance of the material is p. then We know.

	P = R eq \f(A,L)
= R eq \f((r2,L)
= 15 ( eq \f((r (0.001)2 m2,3.06 m)
= 1.54(10(2 (m
	From the stem.


R = resistance of wire


= 15 (
A
= cross-sectional area 


= (r2
r
= radius = 1 mm


= 0.001 m

L
= length of the wire

   = 3.06 m


The specific resistance of the material of that wire is 1.54 ( 10-2 (m

eq \o((,d) If the wire is elongated meaning, if the length of the wire is increased then its resistance will increase too.

Mathematical analysis:
From the stem we get that the wire is elongated three of the wire is increased then its resistance will increase too.

Mathematical analysis :

From the stem we get that the wire is elongated three times so cross-sectional area becomes one-third.

The changed length of the wire. L = (3.06 ( 3) m


= 9.18

The cross sectional area, A = (r2
= ( (0.001)2

= 3.14 ( 10(6 m2

We estimated the specific resistance, of the material of the wire, p = 1.54 ( 10-3 (m

We know,

	R = eq \f(L,A)
   = 1.45 ( 10-5 (m

   ( eq \f (9018 m,3.14 ( 10-5 m2​​​)
 = 45 (
	Here, R = resistance of the elongated wire


12=

eq \o(((((,Ques.(4) 


[Mymensingh Girls' Cadet-2015]
In any transformer Ep = 210 V, Ns = 500 and Np = 30 

a.
What is the magnetic effect of current?
1

b.
Draw analog and digital signal?
2

c.
What is the value of Es?
3

d.
If you want to get the voltage of 550 V then what be the change of number of coil?
4

Answer to the question no. 4
eq \o((,a) The flow of electricity or current produces a magnetic field around a conductor.This is the magnetic effect of current.
eq \o((,b) Analog signal: [image: image65.png]



Digital signal: [image: image66.png]



eq \o((,c) We know,

	
 eq \f(Ep,Es) =  eq \f(Np,Ns)
(
Es =  eq \f(EpNs,Np)

=  eq \f(210 ( 500,30)

= 3500 V
	Given,

primary voltage Ep = 210V

primary no. of turns Np = 30

Secondary no. of tunrs Ns = 500


eq \o((,d) To get 550V from output of transformer Es = 550.

So, secondary no. of turns Ns should be changed

(  eq \f(Ep,Np) =  eq \f(Es,Ns)
( Ns =  eq \f(EsNp,Ep) =  eq \f(550 ( 30,210) = 78.57

( Turns should be reduced (500 − 79) = 421. 
eq \o(((((,Ques.(6) A step up transformer can produce 2000V by supplying 200V. The number of turns and resistance of it are 300 and 0.5 ohm respectively.
[Joypurhat Girls' Cadet-2015]
a.
What is an electroscope?
1

b.
Explain solenoid?
2

c.
Calculate the number of turns of the secondary coil.
3

d.
If the resistance of it is 0.5 ohm what will be the resistance of the secondary coil?
4

Answer to the question no. 6
eq \o((,a) Electroscope is an instrument to detect and measure electricity especially ionization of matter by radiation. 
eq \o((,b) 
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We can increase the magnetic field intensity by coiling the above mentioned wire (see the figure below. Due to flow of the current through the coil, most of the lines of the force will be concentrated in the centre of the coil. The magnetic field will be look alike the magnetic field of bar magnet. This type of coil is called Solenoid. If we insert any iron rod through it, the iron rod will be turned into magnet. If we stop the current, it will not remain magnet. If the direction of current is changed, the pole of magnet will be changed. Through this process, the iron is turned into magnet which is called electromagnet. 
eq \o((,c) We know,

	       eq \f(N1,N2) =  eq \f(V1,V2)
( N2 =  eq \f(N1V2,V1)

=  eq \f(300 ( 2000,200)

= 3000 turn 
	Given,

secondary voltage v2 = 2000v

primary voltage v1 = 200v

primary number of turns

N1 = 300


eq \o((,d) The resistance of primary and secondary coil should be same. To get desired voltage from transformer output resistance of primary and secondary circuit should be same. 

2. ( The Ep , Np and Ns of a device are 210V, 40 and 100.
[Rangpur Cadet-2015]
a.
What is called transformer?
1

b.
A device is labeled 220V-60W . What is it meant for?
2

c.
Calculate the Es of the device.
3

d.
“The device increases its ratio of voltage is exactly equal to that it decreases its ratio of current flow”. Explain mathematically.
4

Answer to the question no. 2
eq \o((,a) The electrical device through which the high alternating potential can be changed into low alternating potential and low potential into high potential is called transformer. 

eq \o((,b) A device labeled 220V − 60W means that it will consume 60 watts when the voltage across it is 220V. 

eq \o((,c) Here,


Ep = 210V


Np = 40


Na = 100


Es = ?

We know that,


 eq \f(Ep,Es) =  eq \f(Np,Ns)
(
E​s =  eq \f(Ep Ns,Np)

=  eq \b(\f(210 ( 100,40))v


= 525V

So, Es = 525V  

eq \o((,d) The device is transformers. We know that, transformers turns the high voltage into low voltage and low voltage into high voltage. According to the law of conservation of force, it is not possible to gain high voltage without decreasing anything.

Transformer decreases the current for gaining high voltage. And for going to low voltage it increases the current. Research shows that, in case of transformer, the relation between E and I is

     E (  eq \f(1,I)
or, EpIp = EsIs
or,  eq \f(Ep,Es) =  eq \f(Is,Ip)
This equation suggests that the rate at which a transformer reduces the voltage is exactly equal to the rate at which it increase the current so that the total power remains constant. So, the device increases its ratio of voltage is exactly equal to that it decreases its ratio of current flow.   

5. ( 


[Comilla Cadet-2015]
a.
What is Solenoid?
1

b.
Explain how the strength of electromagnet can be increased.
2

c.
Explain the construction of Electromagnet.
3

d.
From above figure how can you create electromagnetic induction.
4

Answer to the question no. 5
eq \o((,a) Solenoid is a type of coil where a iron rod is coiled by wire. Due to flow of current through the coil, most of the lines of the force will be concentrated in the center of the coil. As a result coil turns into magnet. 

eq \o((,b) The intensity of electromagnet can be increased(
−
By increasing the flow of current.

−
By increasing the number of coil of the solenoid.

−
By bending the iron rod in the form of alphabet 'U' and keeping two ends of 'U' as close as possible. 

eq \o((,c) Due to flow of the current through the solenoid, most of the lines of the force will be concentrated in the centre of the coil. The amgnetic field will be look alike the magnetic field of bar magnet. If we insert any iron nail through it, the iron nail will turned into magnet. If we stop the current, it will not remain magnet. If the direction of the urrent is changed, the pole of magnet will be changed. Through this process, iron is turned into magnet which is called electromagnet. 

eq \o((,d) We can create electromagnetic induction by changing the lines of force continuously. For doing so, we have to create motion among the magnet and the copper wire.

If we move the magnet toward the coil we will see deflection of the galvanometer. If we move the magnet backward, the deflection of the galvanometer will be in opposite direction. Now, if we move the coil instead of magnet, we can see the same thing happening on the galvanometer. 

From the deflection of the galvanometer, we came to know, current is flowing through the coil. And this current is created by electromagnetic induction. If we keep the movement between coil and magnet, the current will be kept flowing. That's how electromagnetic induction can be created from above figure. 

6. ( Saima thought watching the fan above her head; it is running by the principle of A.C. motor. There was a U shaped magnet in the fan. She also thought what will be the amount of current in secondary coil of a transformer of n = 90 if in primary coil n = 15 and I = 5 amp.


[Feni Cadet-2015]
a.
What is induced magnet?
1

b.
Write down the relation of E & I in case of a transformer.
2

c.
What will be the current of the Secondary coil?
3

d.
Describe the working principle of the motor using that magnet.
4

Answer to the question no. 6
eq \o((,a) If a temporary or permanent magnet is created by induction of other magnet or electro-magnetic force is called induced magnet. 

eq \o((,b) In case of transformer the relation of E and I is inversely proportional. That means EMF E is inversely proportional to I. And it can be written as,

      E (  eq \f(1,1)
or, E1I1 = E2I2 = E3I3 = constant.
eq \o((,c) Here, 


turns in primary coil np = 15


turns in secondary coil, ns = 90


current of primary coil, Ip = 5A


current of secondary coil, Is = ?

We know,


 eq \f(Is,Ip) =  eq \f(np,ns)
(
Is =  eq \f(npIp,ns) =  eq \b(\f(15 ( 5,90))A


= 0.83A

( The current of the secondary coil will be 0.83A. 

eq \o((,d) The device in the passage is a DC motor. 

Function: With the start of the motor, the electricity from the outer circuit flows to armature through the coil by the route of cdba and as a result the coil starts to rotate. The rotation occurs because of two opposite magnetic forces. The direction of rotation is found from Fleming's left hand rule. If the electric current is increased the speed of rotation will also increase.  
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When the coil rotates only a small amount of electromotive force remains. At this time the wire tries to establish itself with the line of the magnetic force. The commutator restates with the rotation of the coil. When the surface of the coil comes to the vertical position then because of inertia it covers some distance. In this position of the coil, the brush and commutator change their position, as a result the flow of electricity works in the direction of abdc, and rotate the coil further in the same direction. This way, electric motor converts the electric energy into mechanical energy. 

4. ( Rahim has purchased one IPS, which power is 600 watts and he uses it for 1 hour in a day during load shading. It is connected with two fans three bulbs. But in his house there are four electric bulbs each of 60W, four fans each of 100W, a computer of 120W and all are connected with PDB line. The bulbs and fans run for 6 hours in a day and computer runs 3 hours in a day. The bill for each unit is TK. 5.00.
[Sylhet Cadet-2015]
a.
What is electric induction?
1

b.
Explain magnetic effect of electric current.
2

c.
How much extra electric bill he should pay if there is no load shading in June?
3

d.
It is possible to use all the electric equipment during load shading. Give argument by analysing data from the stem.
4

Answer to the question no. 4
eq \o((,a) The process of charging a neutral body by bringing it very near to the charged body is called electrostatic induction. 

eq \o((,b) The flow of electricity produces magnetic field around the conductor. It is seen that the dust of iron will get arranged in successive circular orientation around the current flowing conductor. This is the magnetic effect of electric current.  

eq \o((,c) In the house there are,

four electric bulb each of 60 W

Four fans each of 100 W

a computer of 120 W

bulbs and fans run (6 ( 30) hour a month and computer runs (3 ( 30) hour a month

So, total usage will be(
= (180 ( 60 + 180 ( 100 + 90 ( 120)h

= 39600 Wh = 39.6 kWh

( Total bill to be paid = (39.6 ( 5) Tk.


= 198 Tk. 

eq \o((,d) The IPS can supply = (30 ( 1) hour a month. So it can supply,

= (30 ( 600) Wh = 18000 Wh

= 18 kWh

Total power need for 1 hour is,

= (60 + 100 + 120)W

= 280 W

and the IPS can provide 600 watt.

So it is possible to use all the electric equipment during load shading. But if it takes more than one hour, the supply will be turned off. 

6. ( The diagram shows an ideal tranformer of input power of 60W connected in a circuit. 



[Faujdarhat Cadet-2014]
a.
Define electromagnetic induction.
1

b.
How can you increase the intensity of electromagnet? Explain.
2

c.
Find out the potential drop across the resistances.
3

d.
Establish the relation among the resistances to get equal value of V1 and V2. 
4

Answer to Ques. No. 6

eq \o((,a) By moving a magnet or electric circuit or by changing the flow of current of a stable electric circuit if electric current and electromotive force are produced in a closed electric circuit then this process is called electromagnetic induction.

eq \o((,b) The intensity of electromagnet can be increased-

— 
By increasing the flow of current

—
By increasing the number of coil of the solenoid.

— 
By bending the iron rod in the form of alphabet 'U' and keeping two ends of' ‘U'-as close as possible.

eq \o((,c) Here,

EP = 50 V

np = 20

ns= 100

Es = ?

We know,  eq \f(Ep,Es)  =  eq \f(np,ns)
or, Es =  eq \f(Ep ( ns,np)  =  eq \f(50 ( 100,20)

= 250V

So, the potential drop across the resistance is 250 V.

eq \o((,d) This is a step up transformers. In secondary coil we can see there are three resistances R1, R2 and R3. Where R1 and R2 are is parallel connection and (R1 + R2) are in series connection with R3. So,

 eq \f(1,Rp)  =  eq \f(1,R1) +  eq \f(1,R2)  =  eq \f(R1 + R2,R1R2) 
( Rp =  eq \f(R1 + R2,R1R2) 
and in series connection,

Rs = R3 + Rp = R3 +  eq \f(R1 + R2,R1R2) 

=  eq \f(R1R2 + R2R3 + R1R2,(R1 + R2)) =  eq \f(R1R2 + R2R3 + R1R3,(R1 + R2))
So, for V1 = Is Rp = Is  eq \f(R1 + R2,R1R2) 
and for, V2 = I2 Rs = Is  eq \f(R1R2 + R2R3 + R1R3,(R1 + R2))
From question,

V1 = V2
So, Is =  eq \f(R1 + R2,R1R2) = Is  eq \f(R1R2 + R2R3 + R1R3,(R1 + R2))
or, R1R2 – R1R2 = R2 R3 + R1 R3
or, R1R3 – R2R3 = 0

So, this is the relation among the resistances to get equal value of Vi and V2.

6. ( 

[Jhenidah Cadet-2014]
a.
What is meant by Direct current?
1

b.
What is meant by "220V and 60W"?
2

c.
Find the value of 'i1' from above stem.
3

d.
The potential drop across the entire external circuit is equal to potential drop the battery. Justify the statement. 
4

Answer to Ques. No. 6
eq \o((,a) The time during which just half of the total number of radioactive atoms under goes disintegration is called the half-life of that element.
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eq \o((,c) Here,
voltage of primary coil, EP = 210 V 

number of round of primary coil, Np = 30 

number of round of secondary coil, Ns = 500 

voltage of secondary coil, Es = ?

We know,

 eq \f(Ep,Es)  =  eq \f(Np,Ns) 
or, Es =  eq \f(Ns,Np) ( Ep =  eq \f(500,20) 210

3500 V

( So the voltage is 3500 V.

eq \o((,d) Here,

 eq \f(Ep,Es)  =  eq \f(Np,Ns) 
or, Np =  eq \f(Ep ( Ns,Es)  =  eq \f(210  ( 500, 350) 

= 300

So, if we want to get 350 V in secondary coil then the change in the number of coil in primary coil will be 300.

13=

eq \o(((((,Ques.(6) One day during playing football Rudra get injured in his left leg. That evening he felt severe pain in leg and his father took him to orthopedic surgeon. After examining, doctor advised him to make a X-ray of leg.


[Mirzapur Cadet-2015]
a.
What is elaborated form of CT scan?
1

b.
How bio-physics was originated? Explain.
2

c.
Write down various uses of X-ray.
3

d.
Describe with diagram the production of X-ray by gas tube method. 
4

Answer to the question no. 6
eq \o((,a) CT Scan stands for Computer Tomography Scan. 
eq \o((,b) It was thought before that living world follows a different rule and the laws of physical science are applicable only for the inanimate objects. But now we know that the animal body can be compared to a machine from many aspects and it is possible to explain many behaviors of animal body with the help of physical laws. Actually the laws of physics are universal. So, not only the physical world, but also the animal kingdom can be explained with the help of physics in many cases. This is the basis of bio-physics. 
eq \o((,c) X-ray is used for various purposes. It has tremendous contributions to diagnose diseases in medical science. 

1.
Displaced bones, cracks in bone, bone fracture etc. can be identified very easily with the help of X-ray. 

2.
X-ray can be used to diagnose any type of disease in face, for example- to identify ulcer and decay at the root of tooth X-ray is used. 

3.
Intestinal obstruction can be identified by X-ray of abdomen. 

4.
The stones present in the gall bladder and kidneys can be identified by X-ray.

5.
The diseases of lungs like pneumonia; lung cancer etc. can be traced by X-ray of chest. 

6.
X-ray is also used for treatment purpose. It can kill cancer cells. Cancer can be treated using radiotherapy. 

eq \o((,d) X-ray is produced in an X-ray tube. X-ray tube is a vacuum glass tube. There are two electrodes placed at the two ends of the glass tube. One of them is called cathode and the other is anode. There is a coil made of tungsten in cathode which is called filament. The cathode is heated by the current flowing through the filament. As a result, the electrons are freed and come out. A molybdenum tube (M) is kept around the filament. 
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If a high potential difference is applied between the electrodes, the electrons are accelerated with very high speed and hit the target anode T. Target is made of tungsten plate of high melting power. The plate is at 45( angle with the electron flow. Then electrons with high speed strike the metal and a type of radiation of unknown nature having high penetrating power and of very small wavelength is produced from the metal. This radiation is called X-ray.

eq \o(((((,Ques.(3) 


[Mymensingh Girls' Cadet-2015]
a.
What is radioactivity?
1

b.
What is the difference between ( and ( particle?
2

c.
How can we watch the live telecast of Bangladesh-Srilanka cricket match from Mirpur stadium by 2nd instrument of the stem?
3

d.
Compare between 1st and 2nd instrument of the stem as a means of communication.
4

Answer to the question no. 3
eq \o((,a) The phenomenon of emission of radioactive rays or particles ((, (, () from an element is called radioactivity. 
eq \o((,b) The differences between alpha and beta particles are given below( 

	Alpha particle
	Beta particle

	1.
Alpha particle is positively charged. (nucleus of helium atom)
	1.
Beta particle is negatively charged.(ray of electron)

	2.
The penetrating power of alpha particle is less.
	2.
The penetrating power of Beta particle is more than that of alpha particle. 

	3.
It cannot pass through 6cm thick air. 
	3.
The motion of these particles can be stopped by a 3mm thick aluminum sheet. 

	4.
The mass of this paticle is four times than that of the hydrozen atom. 
	4.
Its mass is the same as electron. 

	5.
The velocity of it is 10% of the velocity of light. 
	5.
The speed of it is 50% of the speed of light, but it can be increased up to 98%. 


eq \o((,c) The telecast technique of the cricket match is given below(
We know that we can see picture on television along with hearing sound. To send the sound and picture on television, there are separate transmitters in the transmitting station by which sound and picture can be sent in the form of electromagnetic wave. Pictures are transformed into electrical signals and then sent with the help of one of the transmitters. With the help of another transmitter pictures are transformed into electrical signals and then transmitted them in the form of electromagnetic wave. The pictures or the scenery are to be sent has to be converted into electrical signals by the TV camera. This signal is mixed with a high frequency carrier in the modulation process. Afterwards it is sent in the form of electromagnetic radio wave with the help of an antenna. 

TV set receives electromagnetic carrier wave for the picture with the help of antenna. Rectifier separates video electrical signal from the carrier wave. This electrical signal is amplified by an amplifier and it is sent to the electrical signal from the carrier wave. This electrical signal is amplified by an amplifier and it is sent to the electron gun. This electron gun is attached to the back of the picture tube of the television. After receiving the video signal, the electron gun shoots the narrow electron beam like a needle. When the beam incidents on the fluorescent phosphor screen of teh TV, then flash of light is created. With the combination of these bright and dark spots, bright and dark light spots and flashes are created on the TV-screen. The picture sent from the camera is seen on the TV screen with the combination of these bright and dark spots. This forms 25 still pictures on the TV screen in every second which our eyes see as moving picture. 

eq \o((,d) Comparison between television or 2nd instrument and mobile phone or 1st instrument are(
	Television
	Mobile Phone 

	1.
Television was invented before mobile phone. 
	1.
Mobile phone is invented after Television. 

	2.
Television is always a visual media. 
	2.
Mobile phone is not necessarily a visual media. 

	3.
Television requires picture tube, electron gun.
	3.
Mobile phone does not require picture tube, electron gun. 

	4.
Television is mainly for stationary usage.
	4.
Mobile phone is mainly for mobile usage. 

	5.
Television is a one way communication device. 
	5.
Mobile phone is two way communication device. 


eq \o(((((,Ques.(5) 
	Table A
	Table B

	Radioactive rays
	Uses and dangers of radioactive rays




[Joypurhat Girls' Cadet-2015]
a.
What is IC?
1

b.
Explain half-life of radioactive rays?
2

c.
Make a comparative chart of the matter stated in table A.
3

d.
Write the effect of the topic given in table B in human life.
4

Answer to the question no. 5
eq \o((,a) Integrated circuits are commonly called IC. IC is made using semiconductor material where millions of microscopic electronic circuit are gathered in a small area. 
eq \o((,b) We can't say which atom of a radioactive element will decay and when it will take place. But we can calculate how many atoms will decay in a particular time. A cluster of atoms is considered to study the decay of atoms. The time during which just half of the total number of radioactive atoms under goes disintegration is called the half-life of that element. As for example, let us assume that there are 8000000 atoms in a radioactive element. The time required for the decay of its half i.e. 400000 atoms to transform into a new element is known as its half-life. After a next halt-life, there remains 200000 numbers of atoms. After another half-life, the number of atoms will be 100000 and thus it will continue. Here a law of possibility works, which atom will disintegrate when, none can say it.  
eq \o((,c) Matter stated in table A are radioactive rays. There are three types of radio active rays. They are Alpha ray, Beta ray and gamma ray. A comparative charge of the matter stated in table A is given below:

	Alpha ray
	Beta ray
	Gamma ray

	Positively charged ray.
	Negatively charged ray
	charge neutral ray

	Penetrating power is less then other two. 
	Penetrating power in much than Alpha ray.
	Penetrating power is very high.

	They are influenced by both magnetic and electric field.
	They are induced by electric and magnetic field.
	Not influenced by electric and magnetic field. 

	Can produce instance ionization is gas. 
	Can produce enough ionization in gas. 
	Ionization power is less. 

	Mass is four time than that of hydrogen atom. 
	Mass is same as electron atom i.e.  9.11 ( 10−31 kg
	It has no mass 

	Velocity is 10% of velocity of light.
	Velocity is 50% of velocity of light 
	It has some velocity as light i.e. 3 ( 108 ms−1


eq \o((,d) The phenomena of emission of radio active ray or particle from an element is called radioactivity. Effect of topic in table B which is "Use and dangers of radio active rays or radioactivity" are given below:

There are lot of uses radioactivity in medical science, agriculture and industries. In medical science especially to treat incurable cancer, the uses of radioactivity are frequent now-a-days. In medical science, the radioactive isotopes are used as radioactive tracers to diagnose different diseases like blockage of kidney, thyroid problems etc. IN agriculture, radioactive tracers ore being successfully used, especially to develop high yielding variety of seeds and in the research to produce special type of fertilizer necessary for trees. The radioactivity is also widely used in industries. To make the equipment germless, to control the thickness of paper in the paper mill, to identify the presence of smoke in the fir, to verify the welding of metals, the radioactivity is being successfully used. It is also used to measure the quantity of different elements in the minerals. Even the radioactive tracers are being used successfully to diagnose disease.

The hands and number of many watches are seen glittering even in the dark. This happens because the hands and the numbers in the watches are covered with a mixture of radioactive thorium and zone sulfide, as a result they glitter radioactivity is also used to determine the age or time of things of millions year old. 

Dangers of radioactivity: Although radioactivity is beneficial to us, it can be very dangerous also. The high dose of radioactive radiation can create serious problems in human body. Life killer cancer may cause from this radiation. The preventive power against disease is reduced if someone keeps oneself in close-contact with excessive radioactive radiation for a long time. Man can be mentally disabled; even he may be physically invalid. The harmful effect of radioactivity can be observed from generation to generation. So the people who work with radioactive radiation should be careful. They should take proper steps to protect themselves from the excessive radioactive radiation. 

4. ( The turns of a secondary coil of an ideal transformer is 275 times of the primary coil. 100V. e.m.f is applied to the primary coil.
[Joypurhat Girls' Cadet-2014]
a.
What is integrated circuit?
1

b.
Explain analogue signal.
2

c.
Find the induced e.m.f in the secondary coil.
3

d.
If the current in the secondary coil is 50 mA, what will change in the primary coil?
4

Answer to Ques. No. 4
eq \o((,a) Integrated circuit also known as 1C in a device created by using semiconductor like silicon where millions of microscopic electronic circuits are gathered in a place like the nail of our finger.
eq \o((,b) The magnitude of some quantity which changes continuously is called analogue. The magnitude of the quantities such as sound, light, temperature, pressure can be of any value within a definite extent. Analogue data is sent continuously. Telephone, radio, television broadcast and cable television generally send analogue data, So the analogue signals are continuously changeable voltage or current. This voltage or current is normally changed and can receive any value between the lowest and the highest value. Analogue signal is really a sine wave. Audio and video voltages are the example of analogue signals.
eq \o((,c) Let the turns of primary coil be np = x then the turns of secondary coil in ns = 275 n. From the passage we know 100 v of e.m.f. is applied to the primary coil. Let the induced e.m.f. in the secondary coil be = Es.

 We know,

	 eq \f(Ep,Es)  =  eq \f(np,ns) 
or, np ( Es = ns ( Ep
or, Es =  eq \f(ns ( Ep,np) 
or, Es =  eq \f(275x ( 100v,x) 
( Es = 27500 v
	Here,

np = x 

ns = 275x

Ep=100v



So, the induced e.m.f. in the secondary coil is 27500 v.
eq \o((,d) Let the number of turn in the primary coil be np = x. 
So, the number of turns in secondary coil is, ns = 275 x 

Give, the current in the secondary coil, Is = 50 mA The current in the primary coil, Ip = ?

We know,

 eq \f(Is,Ip) =  eq \f(np,ns) 
or, Ip ( np = Is ( ns
or, Ip =  eq \f(Is ( ns,np) 
or, Ip =  eq  \f(50 mA ( 275 x,x)  

( Ip = 13750 mA.

From the above discussion we can summarize that this transformer is a step up transformer. Because, it
converts an electric current of greater strength at a low voltage into an electric current of weaker value at high voltage. For transmission of electric power over long distance step-up transformer is used.

5. ( In air, 50 and 20 coulomb charges are given to two equal size of sphere. Which are separated from 5cm from each other. coulomb force acts between them. They were attached together and again were separated at the same distance. 
[Joypurhat Girls' Cadet-2014]
a.
What is radio activity?
1

b.
Explain electromotive force.
2

c.
What is the Coulomb force between the charged spheres?
3

d.
In which case the force will be greater after or before attaching Give your opinion with logic.
4

Answer to Ques. No. 5
eq \o((,a) The phenomenon of emission of radioactive rays
particles from an element is called radioactivity.
eq \o((,b) Electromotive force : Electrical energy is needed to produce electric current in a circuit. The electromotive force of an electrical energy source is defined as the work done by the source or the energy spent by the source in driving a unit positive charge from one point of the circuit to the same point by traversing the complete circuit along with the source.

If the work done is W J in bringing Q C of charge in a complete circuit, then the work done in bringing 1 C of charge is  eq \f(W,Q) . Therefore the electromotive force of the source is, e =  eq \f(W,Q) .

The SI unit of electromotive force is JC-1 or volt (V)

eq \o((,c) From the passage, if the coulomb force between the charged spheres is F, then —

We know,

	F = C  eq \f(q1q2,d2) 
= 9 ( 109 (  eq \f(50 ( 20,(0.05)2) N

= 3.6 ( 1015N
	From passage,

q1 = 50 c, q2 = 20C

The distance between the spheres d = 5 cm = 0.05 m

C = ( 109 Nm2 C-2
Force, F = ?


( The coulomb force between the charged spheres is 3,6xl015N.
eq \o((,d) We know, according to coulomb's law- "The forces of attraction or repulsion between two changed bodies in particular medium is directly proportional to the product of the charges and inversely proportional to the square of the distance between them and force acts along the straight line connecting them." Suppose, two charges q1 and q2 are at a distance d from each other and the coulomb force between them is F, 

then- F (  eq \f(q1q2,d2) 
From the formula we can summarize that, with increasing distance the force will be less. If the two charged bodies are brought closer the force will be higher. So, the force will be greater when the two charged spheres are attached together. The force acting between them will remain the same if the distance between them is not changed.
6. ( While Akhi was playing volleyabll, she got hurt in her leg. The doctor told her, to come with her leg's X-ray report. After seeing the report, the doctor told her she had a fracture in her leg.
[Joypurhat Girls' Cadet-2014]
a.
What is transistor?
1

b.
Explain load shedding.
2

c.
Discuss the production of the ray described in the stem.
3

d.
Write down the importance of the process in diagnosis of dieases and their treatment. 
4

Answer to Ques. No. 6
eq \o((,a) Transistor is a semiconductor device that amplifies, oscillates or switches the flow of current between two terminals by verifying the current or voltage between one of the terminal and a third.
eq \o((,b) Each of the power stations generates a definite amount of electric power. The electricity generated by all the power stations is added in the national power grid. According to the demand of different locality power sub-stations collect electricity from the national grid. Then the power sub-station delivers or distributes the electricity to the consumer level. When in a particular area, the demand of electricity exceeds the supply or generation; the power sub-station can no longer fulfill the demand of electricity. Then the sub​station authority is forced to switch off or to disconnect the power distribution for a while in some parts of the distribution network. This is called load shedding.

eq \o((,c) X-ray is produced in an X-ray tube. X-ray tube is a vacuum glass tube. There are two electrodes placed at the two ends of the glass tube. One of them is called cathode and the other is anode. There is a coil made of tungsten in cathode which is called filament. The cathode is heated by the current flowing through the filament. As a result, the electrons are freed and come out. A molybdenum tube (M) is kept around the filament.
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If a high potential difference is applied between the electrodes, the electrons are accelerated with very high speed and hit the target anode T. Target is made of tungsten plate of high melting power. The plate is at 45° ingle with the electron flow, Then electrons with high speed strike the metal and a type of radiation of unknown nature having high penetrating power and of very small wavelength is produced from the metal. This radiation is called X-ray.
eq \o((,d) X-ray is used for various  purposes. Tremendous contributions to  diagnose  diseases in medical science.
1. Displaced bones, cracks in bone, bone fracture etc. can be identified very easily with the help of X-ray.
2.  X-ray can be used to diagnose any type of disease in face, for example- to identify ulcer and decay at the root of tooth X-ray is used.
3.
Intestinal obstruction can be identified by X-ray of abdomen.
4.
The stones present in the gall bladder and kidneys can be identified by X-ray.
5.
The diseases of lungs like pneumonia; lung cancer etc. can be traced by X-ray of chest.
6.
X-ray is also used for treatment purpose. It can kill cancer cells. Cancer can be treated using radiotherapy.
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6. ( Mr. Karim has purchased a normal mobile phone and Mr. Rahim has purchased a smart phone. With the help of Mr. Karim's phone he can talk only but with the help Mr. Rahim's phone he can call talk as well he can see the picture of the caller.
[Sylhet Cadet-2015]
a.
What is X-ray? 
1

b.
"Physics is helping medical science"- Explain.
2

c.
Describe the communication system of Mr. Karim.
3

d.
The phone of Mr. Rahim is following the television communication system. Give arguments describing the related communication system.
4

Answer to the question no. 6
eq \o((,a) If electrons with high speed strike a metal, then a type of radiation of unknown nature having high penetrating power and of very small wave length is produced from the metal. This radiation is called X-ray.

eq \o((,b) Now medical science is totally dependent on electrical instruments. Computer is being used for recording the appointment, identity, address, symptoms of diseases etc. of patient, the selection of medicine, to examine the eye, X-ray or other diagnosis, the operation of heart and for the study of medical science. 

eq \o((,c) The communication system that Mr. Karim is using in telephone communication system. In this system, there is a system of receiving and transmitting signal. The mouthpiec of a mobile is microphone and it is the transmitter. The ear-piee is a speaker and it is the receiver. There is a ringer for making the ringing sound and a dialing system in a mobile phone set. He will be able to talk with the people staying very far. His communication system is wrieless. 

eq \o((,d) Mr. Rahim is following television communication system. He can talk to long distance with electrical signal which every telephone use. But he can see the picture of the caller which makes it different. He have such a communication system that can turn picture into electric signal and transmit it. And his receiver can receive picture as electric signal and convert it into viewable picture. That means any media file is being converted into signal and signal is being converted into media files. That is the same technology that television use.  

6. ( 

[Mymensingh Girls' Cadet-2014]
a.
What is electric line of force?
1

b.
Why do the screen of television and monitor of computer become dirty so fast?
2

c.
Show the working procedure of a part of the figure with a block diagram?
3

d.
Explain the uses of the mentioned device in human life?
4

Answer to Ques. No. 6

eq \o((,a) Electric line of force is the path of a free positive charge that moves in an electric field.
eq \o((,b) During the operating period of television and monitor of computer, electrostatic charges are produced. These charges attract the uncharged dust particles. Thus they become dirty soon.

eq \o((,c) From the figure we can see that the part A is the CPU (Central Processing Unit) of the computer. The function of CPU is shown below with a block diagram —
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eq \o((,d) The figure of the passage is of a computer which is very important in human life. Computer is a developed electronic system. Computer is being used in many
spheres of our life. The fields of using computer are —
i.
Treatment : Computer is used for recording the appointment,  identity,  address,  symptoms  of diseases etc of patient, the selection of medicine, to examine the eye, X-ray or other diagnosis, the operation of heart and for the study of medical science.

ii.
Trade and commerce : Computer is used to control the deposit of goods, for commercial purposes, communication, for booking ticket, banking system, for giving salary of the staffs, to make budget of income and expense, etc.
iii.
Transport system : Computer is used to control traffic of ship, aeroplane, motor car, train etc., to control speed, to book ticket etc. Besides, computer is used to send, control and run space crafts.
iv.  Industries : Computer is being used to produce goods in an automated process, to justify the quality of goods, to collect data, to provide salary of the employees, to maintain schedule of the work, To run an automatic reactor.
v. 
Education : Computer is being used for teaching i classrooms, for self learning, to evaluate answer scripts and to publish results.
vi.  Defense : Computer is used to conduct Army, to control arms, to communicate in investigation etc.
vii. 
Research : The uses of computer are increasing day by day in the field of research.
viii.
Printing : The use of computer has brought about a revolution in the field of printing. The excessive cost of printing has been reduced for using computer to compose, design, etc.
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