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Answers to Test Exam Questions of All Cadet Colleges-2017: Creative
33. Mirzapur Cadet College, Tangail
Physics (Creative)
Answer to the question no. 1 
eq \o((,a) Pitch: the characteristic 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) Average speed: If magnitude of speed does not change during the motion of the body, the speed of the body is called uniform speed. If a body doesn't travel equal distance in equal interval of time, the speed is called non-uniform speed. If the body doesn't move with uniform speed, the speed obtained by dividing the total distance travelled by time called average speed.

So, average speed =  eq \f(total distance,time) 
eq \o((,c) Here,


mass, m = 20g = 0.020 kg


total time, t = 10s


acceleration due to gravity g = 9.8ms(2

We know,


v = u ( gt 
..................................(i)

here, the body travelled upward taking 

(10 ( 2)s = 5 seconds and hence, v = 0
from eq (1),

u = gt = (9.8 ( 5) ms(1 = 49 ms(1
now, we know,

v2 = u2 ( 2gh 
.....................................(ii)

for maximum height, eq (ii) becomes,

0 = u2 ( 2gh [putting v = 0]

( u2 = 2gH

( H 
=  eq \f(u2,2g) 


=  eq \f((49)2,2 ( 9.8) m



= 122.5 m (Ans.)
eq \o((,d)
since, at point p, 
velocity, u = 0ms(1
time, t = 3s.

g = 9.8 ms(2
We know,

     v = u ( gt

( v = (0 ( 9.8 ( 3) ms(1
( v = 29.4 ms(1
and, h = ut (  eq \f(1,2) gt2

= (0 ( 3 (  eq \f(1,2)  ( 9.8 ( 32)m


= 44.1 m

We got previously total height, h = 122.5m

( The height left, AB = (122.5 ( 44.1)m = 78.4m

( Total mechanical energy at point

A = mgh (  eq \f(1,2) mv2

= (0.02 ( 9.8 ( 78.4)J + ( eq \f(1,2) ( 0.02 ( 29.42) J


= 15.3664J ( 8.6436J

= 24.01J Ans.

Answer to the question no. 2 
eq \o((,a) Wave: The periodic motion of particles which transfers energy from one place to another through a material medium but doesn't displace the particles permanently is called wave. 
eq \o((,b) Let, a body of mass m is moving with an initial velocity u. A constant force F acts on the body for a time t in the direction of its velocity. Let, the final velocity be v.

So,

initial momentum = mu

final momentum = mv

( The change of momentum in time t = mv ( mu

( rate of change of momentum 

=  eq \f(mv ( mu,t) 

= ma  eq \b\bc\[(( acceleration( a = \f(v ( u,t)) 
According to Newton's 2nd law of motion, the rate of change of momentum is proportional to the applied force, i.c., ma ( F 

= kf, where k is the constant of proportionality. To define the unit of force, Newton, consider k = 1. One Newton is defined as the force that will produce an acceleration of lms(2 when it acts on a mass of 1kg. Thus, if mass m is in kg, acceleration a is in ms(2, and force F is in N, the equation (1) becomes,

ma = 1.F

or, F = ma 
............................ (ii)    

Equation (ii) is the required relationship. 
eq \o((,c) Here


velocity of bullet, u = 400 ms(1

mass of bullet, m = 10g = 0.010 kg


mass of gun, M = 2kg


backward velocity of gun, v = ?

We know,

     Mv = (Mu

( v = (  eq \f(mu,M) 
( v = –  eq \f(0.01 ( 400,2) ms(1
( v = (2 ms(1 (negative sign represents backward velocity)
Ans: (2 ms(1
eq \o((,d) 
Here,

at point A, the velocity of bullet, u = 400 ms(1

 "
"
B
"
"
"
"
v = 0ms(1

traversed distance inside tree, AB = S = 4.5cm = 0.045m

We know, 

     v2 = u2 ( 2as

( u2 = 2as [( v = 0]

( a =  eq \f(u2,2s) 
( a =  eq \f((400)2,2 ( 0.045) ms(2
( a = 1.78 ( 106ms(2
( opposition force on bullet F = ma



= (0.01 ( 1.78 ( 106ms(2)N



= 1777.78 N

and, we know,


v = u ( at

( t =  eq \f(u,a) =  eq \f(400, 1.78 ( 106ms(2) s = 2.25 ( 10(4s  (Ans.)
Answer to the question no. 3
eq \o((,a) The sum of the momentum of some objects remains same before and after any collision. It is called the law of conservation of momentum.
eq \o((,b) When we jump from boat, the boat shifts in the backward direction due to preserve the conservation of momentum. If, mass of a man is m-his jumping velocity = v, the mass of the boat = M and the velocity of the boat = v, by law of conservation of momentum, 

mv ( Mv = 0

( v = (  eq \f(mv,m) ,

here, the minus sign represents the backwardness of velocity of the boat. 
eq \o((,c) Here,


initial velocity, u = 720 ms(1

let, time required to reach highest 


height = t


mass, m = 1.5 kg

We know,

v = u ( gt

at highest height, final velocity, v = 0 ms(1
( u = gt

( t =  eq \f(u,g) =  eq \f(720,9.8) s = 73.469s

So, at the 20th second, the body will be moving upward 

so, v 
= u ( gt



= (720 ( 9.8 ( 20) ms(1



= 524 ms(1
( After 20s, kinetic energy 
= ½ mv2


= ½ ( 1.5 ( (524)2 (


= 205932 J (Ans.)
eq \o((,d) 
Here, initial velocity, u = 720 ms(1
mass, m = 1.5 kg

At a distance of 180m from the ground, the body will be moving in the upward direction

We know, v2 = u2 ( 2gs

( v =  eq \r((720)2 ( 2 ( 9.8 ( 180) ms(1
( v = 717.546 ms(1
( At point B, total mechanical energy


= mgh ( ½ mv2 

= (1.5×9.8(180 ( ½ (1.5(717.5462) J


= 388800 J

At point D, velocity, v2 = u = 720 ms(1.

( Kinetic energy at D 
= ½ mv2 

= (1/2 ( 1.5 ( (720)2) J


= 388800 J 
which is equal to the total mechanical energy at point B. (Proved) 

Answer to the question no. 4
eq \o((,a) Buoyancy: The upward thrust acting vertically on a body when immersed in a fluid is equal to the weight of equal volume of water displaced by the submersed body. This upward thrust is called buoyancy. 
eq \o((,b) 50J work means, if a force of 1 N is applied on a body, the body will get a displacement of 50m. Again, it can also be said that, if a force of 50 N is applied on a body and the body gets a displacement of 1m, the amount of work done is 50J.
eq \o((,c) Here,


mass of gold ring, m = 10g = 0.010 kg


density of gold ring (r= 19300 kgm(3
( volume of gold ring, vr 
=  eq \f(m,(r) 


=  eq \f(0.010,19300) m3


= 5.18 ( 10(7 m3
At 4(C, density of water, (w = 1000 kg/m3
( mass of displaced water by the gold ring, 

mw 
= (w ( vr 


= (1000 ( 5.18 ( 10(7) kg


= 5.18( 10(4 kg

( After losing weight by the ring, its mass


= (0.010 ( 5.18 ( 10(4) kg 

= 9.482 ( 10(3 kg

( weight of the ring in water 
= (9.482 ( 10(3 ( 9.8)



= 0.0929 N (Ans.)
eq \o((,d) From previous calculation, we have found that volume of gold ring, vr = 5.18 ( 10(7 m3
Given,

    Density of kerosine, (k = 800 kgm(3
( mass of displaced kerosene by the gold

    ring, mk
= (k ( vr 

= (800 ( 5.18 ( 10(7) kg



= 4.144 ( 10(4 kg

( After the loss of weight of the 

    ring, its mass 
= (0.010 ( 4.144 ( 10(4)kg



= 9.5856 ( 10(3kg

( Weight of the ring in kerosene


= (9.5856 ( 10(3 ( 9.8) N 

= 0.0939 kg

so, since density of water is greater than that of kerosene, the weight of ring is more in kerosene than weight in water.
Answer to the question no. 5
eq \o((,a) Triple point: the particular temperature and pressure at which water remains at its three states solid, liquid and gas is called the triple point of water.
eq \o((,b) The reason for which water remain cold in a mud jug:

There are enormous pores on the body surface of a mud jug. So, water kept in it vaporizes. For vaporization, so tent heat of vaporization is needed. The water molecules take this heat from the water itself. So, temperature of water gets lower and it remains cold. 

eq \o((,c) Here,


on the first day, air temperature, c = 30(C

air temperature in Fahrenheit scale r = ?

We know,


 eq \f(C,5) =  eq \f(F ( 32,9) 

(  eq \f(30(C,5) =  eq \f(F ( 32,9) 

( F = 86( Fahrenheit

again, on the second day, C = 4(C

(  eq \f(C,5) =  eq \f(F ( 32,9) 
(  eq \f(4(C,5) =  eq \f(F ( 32,9) 
( F = 39.2( Fahrenheit (Ans.)
eq \o((,d) Here,
length of the wire, l1 = 30.01 cm

distance between two pillars = 30m
difference of temperature, ((
= (40(C ( 30(C) 


= (26(C 

= (26K
co-efficient of linear expansion, d = 16.7 ( 10(6 k(1
( new length, l2 = (l1(( ( l1

= (16.7 ( 10(6 ( 30.01 ( ((26) ( 30.01) m


= 29.99m

Since, the distance between two pillars is 30m which is greater than the new shrinked length (29.99m) the wire breaks.  
Answer to the question no. 6
eq \o((,a) Stress: The force applied on unit area of a body is called stress. Its unit is Nm(2
eq \o((,b) 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 period motion. On the other hand, if a body executing periodic motion that moves in a definite direction for one half of its time period and exactly for the other half in the opposite direction, this motion is called oscillatory motion. So, we can see, oscillatory motion has all properties of periodic motion but periodic portion doesn't have all the properties of oscillatory motion. 
eq \o((,c) Here,


velocity of sound in P medium, Vp = 300 ms(1


" 
 " 
   " 
  "  Q 
"   ,  VQ = 340 ms(1
We know,


vp = n(p 
...................................... (i)


vQ = n(Q 
..................................... (ii) 
where n is frequency and ( is the wavelength

Subtracting vp from vQ, we get,


vQ ( vp = n((Q ( (p)

( 340 ( 300 = n ( 0.2 [( (Q ( (p = 0.2m]

( n =  eq \f(40,0.2) Hz = 200 Hz (Ans.)

eq \o((,d) Here,


velocity of sound in P medium, vP = 300 ms(1


" 
" 
 " 
 "   Q    
"   , vQ = 340 ms(1
From previous calculation, we get,

Frequency of sound, n = 200.

( for 200 oscillations, it takes 1 second

( 
" 
1 
" 
,    " 
"    eq \f(1,200)   "

( 
" 
50 
" 
   , " 
"     eq \f(50,200)   "  
= 2.25 seconds

Now, in P medium, 

distance, dp = vp ( t


= (300 ( 0.25) m


= 75 m

in Q medium,

distance, dQ 
= vQ ( t


= (340 ( 0.25) m


= 85 m

( distance between them after 50

oscillations = (85 ( 75)m = 10m (Ans.)
Answer to the question no. 7
eq \o((,a) Radioactivity: The phenomenon of emission of radioactive rays or particles from an element is called radioactivity.
eq \o((,b) Although by CT scan, various diseases can be diagnosised, it may show some side effects. Generally, CT scan test is not done in case of pregnant women. If dye is used in CT scan test, there is a possibility of allergic reaction. 
eq \o((,c) Given circuit,


( Req 
= R1 (  eq \f(1,\f(1,R2) ( \f(1,R3) ( \f(1,R4)) 


=  eq \b(2 ( \f(1,\f(1,5) ( \f(1,5) ( \f(1,5))) (


= 3.67 ( (Ans.)
eq \o((,d) To make the main current in the circuit 1A, any of the three resistances R1, R3 and R4 has to be connected in series connection with R1. Then, the circuit becomes as follows:


Here, 

Req = R1 ( R2 (  eq \f(1,\f(1,R3) ( \f(1,R4)) 

=  eq \b(2 ( 5 ( \f(1,\f(1,5) ( \f(1,5))) (

= (7 ( 2.5) (

= 9.5 (
We, know, V = IRq

( I =  eq \f(V,Rq) =  eq \f(9.5,9.5) A = 1A.

Thus, the main current becomes 1A. 
Answer to the question no. 8
eq \o((,a) Solenoid: the magnetic field intensity of current conducting wire can be increased by coiling the wire. Due to flow of current, through the coil, most of the lines of the force will be concentrated in the centre of the coil. The magnetic field will look like that of a bar magnet. This type of coil is called solenoid. 
eq \o((,b) Step-down transformer is used for current flowing. Because, this transformer converts the high potential less electric current into low potential much electric current. Since, in the residential areas, sufficient current is required at a low voltage, step down is transformer is used here for supplying current. 
eq \o((,c) Here,


number of turns in primary coil, np = 100


" 
" 
  " 
  "  secondary ", ns = 1000


Current in primary coil, Ip = 10A

We know,



 eq \f(Is,Ip) =  eq \f(np,ns) 

( 
Is 
=  eq \f(np,ns) ( Ip



=  eq \b(\f(100,1000) ( 10) A


( 
Is = 1A (Ans.)
eq \o((,d) Here,


number of turns in primary coil, np = (100 ( 500) = 600



" 
" 
" 
" secondary coil, ns = 1000.


Initially, it was np = 100.

Now,

We know,


 eq \f(Ep,E\s\down(s1)) =  eq \f(np,ns) 

 eq \f(Ep,E\s\down(s1)) =  eq \f(100,1000) =  eq \f(1,10) 
............................. (i)

In second case,


 eq \f(Ep,E\s\down(s2)) =  eq \f(np,ns) 
   (  eq \f(Ep,E\s\down(s2)) =  eq \f(600,1000) =  eq \f(3,5) 
.............................. (ii)

Dividing eq (i) by (ii),


 eq \f(Ep,E\s\down(s1)) (  eq \f(Es2,Ep) =  eq \f(1,10) (  eq \f(5,3) 

(  eq \f(E\s\down3(s2),E\s\down(s1)) =  eq \f(1,6)  = 0.1667


(  eq \f(E\s\down3(s2),E\s\down(s1))  = 16.67%

( Es2 will be decreased by (100 ( 16.67)%

= 83.33% (Ans.)

34. Mymensingh Girls’ Cadet College, Mymensingh

Physics (Creative)

Answer to the question no. 1
eq \o((,a) The dimensions of momentum is as follows :

P = mv = [kg][ms(1] = MLT(1
eq \o((,b) The marble will speed up, i.e., velocity will increase, and so, it will accelerate. As its velocity increases. its momentum would also increase. i.e., the marble gains momentum. 

eq \o((,c) From the questions, 


m1 = 4kg, m2 = 6 kg

Now, as the two masses are connected, their combined velocity is, 

 eq \o((,V) = 12 ( 4 = 8 ms(1 to the left. 

Thus,  eq \o((,P)  = (m1 + m2)  eq \o((,V)  = (6 + 4)(8) = (10)(8) = 80 kgms(1
eq \o((,d) In the given situation, this statement will not be connect, because the objects are corrected with each other. ( eq \o((,V) = 8 ms(1)

For the first block, K.E1 =  eq \f(1,2) ( 4 ( 82 = 72J

For the second, K.E2 =  eq \f(1,2) ( 6 ( 82 = 108J

Again considering the two objects as one, m = 6 + 4 = 10kg,

K. E =  eq \f(1,2) ( 10 ( 82 = 180J

If we add KE1, K.E2, we obtain, 

KE1, K.E2 = 108 J + 72 J = 180 J

So, the combined energy is equal to the sum of the individual kinetic energies. 
Answer to the question no. 2 
eq \o((,a) A physical quantity which does not depend on any other quantity (i.e., it can be measured without taking any other quantity into consideration) is known as a fundamental quantity. e.g. mass, length and time vb. 
eq \o((,b) 
The shape of a v(t graph for a particle moving with uniform acceleration in a straight line is given above. It is a straight line with a positive gradient, passing through the origin. 
eq \o((,c) Here,


u = 54kmh(1 = 15ms(1

v = 0ms(1

s = 46 m ( 1m = 45 m


a = ? 

So, from the equation of motion,


     v2 = u2 + 2as


( 0 = 152 + 2a(45)


( ( 90 a = 225


( a = ( 2.5 ms(2
Again, using,

S = ut +  eq \f(1,2) at2, with u = 15 ms(1, a = ( 2.5 ms(2, s = 45m

( 45 = 15t (  eq \f(1,2) (2.5)t2
( 1.25t2 ( 15t + 45 = 0; using the general solution of a quadratic, x =  eq \f((b ( \r(b2 ( 4ac),2a) 
( t = 6s
eq \o((,d) If the car is to stop in front of the pedestrain exactly, S = 46 m
Then, using v2 = u2 + 2as


( 0 = 152 + 2(a)(46)


( 0  = 225 + 92a


a = ( 2.4 ms(2
Then,

When the car comes to a halt, v = 0, u = 15 ms(1, a = ( 2.4 ms(2 and t = 6s. However, we now need to calculate the initial velocity of the car, under the given conditions. 

( 0 = u + ((2.4)(6)

( u = 14.4 ms(1 or 51.8 kmh(1.
Answer to the question no. 3
eq \o((,a) The atmosphere, due its weight upon the Earth’s surface and the amount of force acting perpendicularly per-unit surface area of the Earth, is defined as atmosphere pressure.  
eq \o((,b) The bottle filled with honey is heavier as honey is more dense than water. As mass varies directly with density the bottle of honey will have a greater mass and hence a greater weight than the bottle of water. 
eq \o((,c) Glass expands on heating, as do most solid materials. The coefficient of lines thermal expansion of glass is stated as 9 ( 10(6 K(1. This implies that for 1 K increase in the temperature of a piece of glass, if expands by 9 ( 10(6m3. This was the season for keeping the space of 5 cm2 between the selects. 
eq \o((,d) Here,

Initial (at 0oC) length, xo = 4m

Initial (at 0oC) breadth, yo = 4m

Temperature, T = (273 + 80) = 353K

Co-efficient, ( = 9×10–6K–1
Final (at 80oC) length = xm

Final (at 80oC) breadth = ym

( Initian area of glass, 

Ao 
= xo × yo m2

= (4 × 4)m2 


= 16 m2 
We know, 

	x 
= xo (1 + ((T) 


= 4 {1 + 9×10–6 (373 – 273)}


= 4.00288m
	[(T = change in temperature

(T = T – 273]


(y = 4.00288m ((( xo = yo)
Final area (at 80oC), A 
= xy 



= (4.00288 × 4.00288)m2


= 16.023m2
( Expansion of area
= (16.023 – 16)m2

= 0.023m2

(0.023m2 space must be kept at that time of designing the windows.
Answer to the question no. 4
eq \o((,a) The number of complete oscillations generated per second is defined as the frequency of a wave. 
eq \o((,b) When a bowl of water is struck, ripples of water are seen on the water surface and sound is formed. This is caused by the oscillations of the solid particles that make up the bowl. Although it is a solid, it transfers energy from the bowl to the water, as the kinetic energy initially supplied by our hand. 
eq \o((,c) It is possible to hear on echo only if there is a reflected sound wave, which is separated from the source, which creates a repetition of that sound. Now, for this figure, the sound can easily be reflected off the water surface in all directions, again they could be reflected from the walls of the chamber, so it is quite possible to hear an echo. 
eq \o((,d) In order to hear an echo the sound must be reflected across a distance which is less than the distance between the reflector and the source. From the information in the question,


h1 ( h2 = 30m ( 4m = 26 m

Now we shall try to calculate the distance for which an echo could be produced,


v =  eq \f(2d,t) .
Let t = 0.1s, v = 332 ms(1
So, d =  eq \f(vt,2)  =  eq \f(332 ( 0.1,2)  = 16.6 m

So, we can now assert that the minimum height for the echo to be heard is 16.6 m. Thus, to hear echo all the time, the height of h2 must be increased, and the source has to generate a sound signal periodically. 
Answer to the question no. 5
eq \o((,a) 1 kWh (kilowatt-hour) is an energy unit defined as the energy consumed by an electrical device, of 1000 W, or 1kW in one hour. 
eq \o((,b) P = 100 W, V = 220V, R = ? 

( R =  eq \f(v2,p) 
=  eq \f((220)2,100) = 484 (
eq \o((,c) 
(using  eq \f(1,R) = \f(1,R1) + \f(1,R2) + ---  for 6( and 12 ()

So, the equivalent resistance now, in the new circuit, 


 eq \f(1,R) = \f(1,4) + \f(1,(4 + 13)) 
( 
  eq \f(1,R)  =  eq \f(1,4) + \f(1,17) 
( 
 eq \f(1,R)  =  eq \f(21,68)  
( 
R =  eq \f(68,21)  = 3.24(
eq \o((,d) 
Now, I =  eq \f(V,R)  =  eq \f(18,3.24)  = 5.55A

( Vnew (across R1) = 5.55A ( 4( = 22.2V. 
Answer to the question no. 6
eq \o((,a) A solenoid is a cylindrical coil of wire acting as a magnet when carrying electric current. 
eq \o((,b) The figure shows a step-down transformer, as the number of turns in the primary coil is greater than the number of turns in the secondary coil. 
eq \o((,c) We know that,


      eq \f(Vp,Vs) = \f(np,ns) 

(  eq \f(5V,Vs)  =  eq \f(15,90) 

( Vs = 30v

Again, 

 
       eq \f(Vs,Vp) = \f(Ip,Is) 

(  eq \f(30,5)  =  eq \f(5,Is) 

( Is =  eq \f(25,30)  = 0.83A.
eq \o((,d) Vs : Vp = 30 : 5 = 6 : 1

This means for every 6V in the primary coil, 1V is supplied to the secondary coil. 
Answer to the question no. 7
eq \o((,a) Total internal reflection is the phenomenon which occurs when a propagated wave strikes a medium boundary at an angle larger than a particular critical angle with respect to the normal to the surface of the medium.  

eq \o((,b) P = f(1
( P = ((0.1)(1 = ( 10 D

It is a concave lens. 

eq \o((,c) In the figure below, the object is situated between the pole and the principal focus. From the point P, a ray incident parallel to the principal axis and reflected through the principal focus. Another ray incident on the mirror through the centre of curvature reflects back along the same path. After reflection, the two rays become mutually diverging. If the two rays are extended backwards, they appear to come from the point P′. So, point P′ is the virtual image of the point P. A normal toP′Q′ is drawn on the principal axis from the point P′. Therefore, P′Q′ is the virtual and erect image of the object PQ. The position of the image P′Q′ is behind the mirror, its nature is virtual and erect, and magnified.


[image: image1.emf] 
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eq \o((,d) Let, MM′ be a concave mirror. Here, O is the pole, F is the principal focus and C is the center of curvature. PQ is the object situated perpendicularly on the principal axis.

From the point P, a ray PM incident at the point M parallel to the principal axis and reflected through the principal focus along the path MP′. Another ray PFM′ from the point P incident through the centre of curvature C on the mirror and reflects back along the same path. After reflection, the two rays meet at the point F. Therefore, Q′ P′ is the real image of the point P. From Q, a ray incident along the principal axis reflects back along the same path. So, the image of P will be formed on that line. Let us draw the normal, Q′ P′, from the point P on the principal axis. Now, Q′ P′ is the real image of the object PQ. The nature of the image is real and inverted.
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Answer to the question no. 8
eq \o((,a) Charge is the fundamental characteristic of elementary particles, which constitutes matter, and is an electrical property.  

eq \o((,b) 220V is the potential difference between the ends of the filament inside the bulb and 60w is the power dissipated by the bulb. 1W = 4Js(1 so 60w means that the bulb expends 60 J of electrical energy into light (and heat) energy each second. 

eq \o((,c) 
FAB =  eq \f(1,4((o) 

 eq \f(8(+10),(70)2)  = + 1.47 ( 1010N

FBC =  eq \f(1,4((o) 

 eq \f(5 ( 10,(8.0)2)  = + 7.02 ( 1010N
( Resultant force 
= FAB ( FBC 

= + 1.47 ( 1010 ( (+7.02 ( 109)N


= + 7.68 ( 109 N at B. 

eq \o((,d) 
Here, for A point, 

Charge, q1 = 8C

Distance, d = 7.5m

Electric intensity, E1 = ?

Coulomb's constant, C = 9×109Nm2C–2
We know,

E1 
=  eq \f(Cq1,d2) 

=  eq \f(9×109×8,7.52) NC–1

= 1.3×109NC–1; AD direction

Again, for C poin, 

Charge, q2 = 5C

Distance, d = 7.5m

Electric intensity, E2 = ?

Again, we know,

E2 
=  eq \f(Cq2,d2) 

=  eq \f(9×109×5,7.52) NC–1


= 8×108NC–1 CD direction

As, Electric intensity of D point with respect to A and C are opposite in direction.

( Total intensity at D point 
= (1.3×109) – (8×108) NC–1

= 5×108NC–1; AD direction.
35. Rajshahi Cadet College, Rajshahi
Physics (Creative)
Answer to the question no. 1 
eq \o((,a) The ability of a body to do work when its normal position or configuration is changed to some other position or configuration is called potential energy. 
eq \o((,b) The efficiency of an engine means that how much of the given energy is obtained as effective energy. So, the efficiency of a motor is 60% means, it can obtain 60% of its given energy as effective energy. That is, if 100W power is given, it can give output of 60 w. 
eq \o((,c) Given that,

The height of top floor of the tower, h = 375 m

The mass of the object, m = 10 kg

Let, at a height y from the ground at point C the potential energy of the object will be twice than that of kinetic energy. 


Let, 

Velocity of the mass at point C while falling freely, = V

We know,

v2 = u2 + 2gs

So, here,

     v2 = u2 + 2g(375 ( y)

( v2 = 02 + 2g(375 ( y)

( v2 = 2g(375 ( y)

Now, the kinetic energy at point C, 


Ek =  eq \f(1,2)mv2  



=  eq \f(1,2) ( m ( 2g(375(y)



= mg(375(y)

Potential energy at point C, Ep = mgy

According to the question 


Ep = Ek ( 2

( mgy = mg(375(y)

( y = 375(y

( 2y = 375

( y = 187.5 m

So, at a height 187.5 m from the ground the potential energy of the object will be twice than that of its kinetic energy.

eq \o((,d) For the case of Kashem,

Let the power of Kashem to take the mass on the top of the tower = P1
Total mass m1 = (60 + 10)kg = 70 kg

Time taken, t1 = 40 min = 2400 sec

Height, h = 375 m

We know,

Power =  eq \f(Work,Time) 
( P1 =  eq \f(w1,t1) 
( p1 =  eq \f(m1gh,t1) 
( P1 =  eq \f(70 ( 9.81 ( 375,2400) w

( P1 = 107.297 w

For the case of Monir,

Let, the power of Monir = P2
If we consider the power of Monir and Kashem are same, then, P1 = P2
Now, 

Total mass, m2 (55 + 10)kg = 65 kg

Time taken = t2
So, P2 =  eq \f(w2,t2) 
( P2 =  eq \f(m2gh,t2) 
( t2 =  eq \f(m2gh,P2) 
( t2 =  eq \f(65 ( 9.81 ( 375,107.297) 
( t2 = 2228.57 sec

( t2 = 37.14 min

( t1 > t2
So, if the power of two of them are equal Monir will do the work more fast than Kashem. So, if he wants to do the work in equal time we have to consider the power of Monir is less than the power of Kashem. That is Kashem is stronger than Monir. 

Answer to the question no. 2 
eq \o((,a) The overall condition of motion of a wave transmitting particle at any moment is known as phase. 
eq \o((,b) Bat flies using the echo of sound as it can not see. Bat can produce and hear ultrasonic sound. We cannot hear ultrasonic sound. Bat produces ultrasonic sound and spread 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. For this reason, they can’t see but can hunt their prey.  
eq \o((,c) Let,

Depth of the well = h

Time taken for the sound to reach to the upper end after reflection, t = 0.2 sec

Distance travelled in this case = 2 ( h

Given that,

The velocity of sound in air, at 0(C = 332 ms(1
So, the velocity of sound in air at 26(C,


v =332 + 0.61 ( 26 = 347.86 ms(1

Now, 


2 ( h = v ( t


( h =  eq \f(v ( t,2) 

( h =  eq \f(347.86 ( 0.2,2) 

( h =34.786

So the depth of the well is 34.786 m. 

eq \o((,d) Given that,

The wave length of sound in air, la = 4 cm = 0.04 m

The velocity of sound in air, va = 332 ms(1
  “       “      “          “      water, vw = 1452 ms(1
The wave length of sound in water, (w = ? 

The frequency in both the medium = f

For air medium,


    va = f(a

( f =  eq \f(va,(a) 

( f =  eq \f(332,0.04) Hz


( f = 8300 Hz

Now, for water medium,


     vw = f(w

( (w 
=  eq \f(vw,f) 


=  eq \f(1452,8300) m



= 0.17 m

which is greater than the wave length in water.

So, the wavelength of sound in water will be maximum.

Answer to the question no. 3
eq \o((,a) e.m.f or dectromotive 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. 
eq \o((,b) The materials through which electric current can flow very easily are called conductors. Electrons can flow freely within these materials. When temperature is increased, the vibration of atoms increases, so many collisions between the free electrons and the captive electrons occur. Each collision uses up some energy from the free electron and this is the basic cause of increasing resistance with temperature. Collision between electron increases which decreases occur. Each collision uses up some energy from the free electron and this is the basic cause of increasing resistance with temperature. Collision between electron increases which decreases free flow of electrons. So, resistance increases. 
eq \o((,c) The given circuit,


R7 and R10 are in series, 

So, Rs1 = R7 + R10 = 10 + 2

(  Rs1 = 12(
Rs1 and R8 are in parallel. 

(  eq \f(1,Rp1)  =  eq \f(1,Rs1) + \f(1,R8) 
Or,  eq \f(1,Rp1) 
=  eq \f(1,12) + \f(1,6) 
( Rp1  = 4(
Rp1 and R9 are in series, 

( Rss = Rp1 + R9 
= (4 + 8)( = 12(
Now, R6 and Rs2 are in parallel,

(  eq \f(1,Rp2)  =  eq \f(1,Rs2) + \f(1,R6) 
(   eq \f(1,Rp2) =  eq \f(1,12) + \f(1,6) 
( Rp2 = 4(
Rp2 and R5 are in series, 

( Rs3 = Rp2 + R5

= (4 + 4)(

= 8(
Now, Rs3 and R4 are in parallel,

(   eq \f(1,Rp2) =  eq \f(1,Rs3) + \f(1,R4) 
(   eq \f(1,Rp2) =  eq \f(1,8) + \f(1,8) 
( Rp3 = 4(
Rp3 and R3 are in series, 

( Rs3 = Rp3 + R3

= (4 + 4)(

= 8(
Now, Rs4 and R1 are in parallel,

(  eq \f(1,Rp2)  =  eq \f(1,Rs3) + \f(1,R4) 
(   eq \f(1,Rp2) 
=  eq \f(1,8) + \f(1,8) 
( Rp4 = 4( 

Now, R2 and Rp4 are in series, 

So, the equivalent resistance of the circuit,

 Req = R2 + Rp4 = (6 + 4)( = 10(
eq \o((,d) From (c) we can see that, the equivalent resistance of R6, R7, R8, R9, R10 resistances is 4( 

So, the circuit becomes, 


Here, R5 and Req are in series. So, same current will pass through R5 and Req 

So, equivalent resistance of these two 

resistances are : Rs 
= R5 + Req 


= (4 +4)(

= 8( 

So, the circuit becomes :


Or,


For mesh (i) (
     6 ( f1 + 8 ( (f1 ( f2) + 120 = 0

( f1 (6 + 8) + f2 ((8) = ( 120 
.................. (i)

( 14f1 ( 8f2 = 120

for mesh (ii) (
     4 ( f1 + 8 ( (f2 ( f3) + 8 (f3 ( f2)

( 4f1 +8f2 ( 8f3 + 8f2 ( 8f1 

( 20f2 ( 8f3 ( 8f1 = 0

( ( 8f1 + 2f2 ( 8f3 = 0 
........................ (ii) 

for mesh (iii) (
     4 ( f3 + 4 ( f3 + 8 (f3 ( f2) = 0

( ( 8f2 + f3 (4 + 4 + 8) = 0

( 0.f1 ( 8f2 + 16f3 = 0 
......................... (iii)

Solving equations (i), (ii) and (iii) we get, 

f1 = ( 12, f2 = ( 6, f3 = ( 3

Through resistance R5, f3 current flows. 

So, the current through R5 is 3A the ((ve) sign means, the direction we have taken positive, current flows in the opposite direction. 

Answer to the question no. 4
eq \o((,a) If a body is submerged or partially submerged into a liquid or gaseous medium, the upward resultant force acting on the body vertically by the liquid or gaseous substances is called the buoyancy of the body. 
eq \o((,b) The main scale of the slide calipers is made of a graduated rectangular still plate. A metal jaw is fixed at the starting end of the scale, that is, at the end marked O of the main scale. When the jaw of the varnier scale touches the jaw of the main scale then the zero of the main scale should coincide with the zero of the vernier scale. If two zeros are not matched, then we can understand that the slide calipers has an instrumental error.  
eq \o((,c) Given that,

The main scale reading, L = 2.6 cm

The vernier superims position that is, 

the vernier scale reading, v = 5

The number of division of vernier scale, n = 20

Length of the smallest main scale reading, s = 1 mm

( vernier constant, vC =  eq \f(s,n) =  eq \f(1,20)  = 0.05

So, the diameter of the sphere, D 
= L + V ( VC

= 2.6 + 5 ( 0.05


= 2.85 cm

So, the radium, r
=  eq \f(D,2) 

=  eq \f(2.85,2) 

= 1.425 cm

( The volume of the sphere, v 
=  eq \f(4,3) (r3

=  eq \f(4,3) ( ( ( (1.425)3 cm


= 12.121 cm3
So, the volume of the sphere is 12.121 cm3. 

eq \o((,d) From (c) we have found that,

The volume of the sphere = 12.121 cm3 = 12.121(10(6m3
Now, the mass of the sphere, m = 25 gm = 0.025 kg

So, the density of the sphere, (( 
=  eq \f(mass,volume) 

=  eq \f(0.025,12.121 ( 10(6)  kgm(3 



( ( = 2062.54 kgm(3
We know, the density of water, (w = 1000 kgm(3
So, ( > (w.

So, the sphere will sink in the water. 

Answer to the question no. 5
eq \o((,a) The rate of change of position of a body with time is called the speed. 
eq \o((,b) If a body is dropped from a certain height, it falls on earth due to the influence of gravity. The value of a g 9.8ms(2 means, if a body falls freely from a certain height it will acquire or the increase of velocity per unit time is 9.8ms(1. 
eq \o((,c) In the stem the distance travelled by the car at different times are given.

The velocity at t = 0 sec, vo =  eq \f(so,to)  =  eq \f(0,0)  = 0

The velocity at t = 2 sec, v2 =  eq \f(s2,t2)  =  eq \f(4,2)  = 2ms(1
The velocity at t = 4 sec, v2 =  eq \f(s4,t4)  =  eq \f(8,4)  = 2ms(1
The velocity at t = 6 sec, v2 =  eq \f(s6,t6)  =  eq \f(12,6)  = 2ms(1
So, the velocity time graph of the car is given below,


eq \o((,d) If the car falls from 40 m height into a river, then,


time required = t sec


height, h = 40 m

We know,


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

( h = 0.t +  eq \f(1,2) ( 9.8 ( t2


( 40 = 4.905 ( t2

( t = 2.86 sec

As, time is higher than the car move along bridge so, the car will go a distance between 4 m and 8m relating this time. 

The velocity of the car while moving along bridge,


v 
=  eq \f((s,(t)  



=  eq \f(s2 ( s1,t2 ( t1) 


=  eq \f(8 ( 4,4 ( 2) ms(1


= 2ms(1
In the case of following into the river,

Let the velocity at the point of water

Surface = v

( v2 = u2 + 2gh

( v2 = 02 + 2 ( 9.81 ( 40

( v = 28.01ms(1
The velocity at mid-point in path of falling 

     v(2 = 2 ( g (20

( v( = 19.81ms(1
So, velocity increases while falling into the river. That means acceleration works here. But in the case of running along the bridge, the velocity is constant. 

Answer to the question no. 6
eq \o((,a) The physical quantity which is produced by the combination of mass and velocity of a moving body is the momentum. 
eq \o((,b) Though friction has many advantages it is considered as a necessary evil. We cannot do anything without the force of friction. If there was no friction, the motion of a body would not cases 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. We can walk as there is a friction between our shoes and 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. So, we can say that, friction has so many advantages in our daily life. 
eq \o((,c) Given that,

Mass of bus A, m1 = 1000 kg

Mass of bus B, m2 = 1200 kg

Velocity of bus A before collision, u1 = 30 ms(1
Velocity of bus B before collision, u2 = 25 ms(1
Velocity of bus B after collision, v2 = 5 ms(1
Velocity of bus A after collision, v1 = ?

According to conservation law of momentum, we can write,

m1u1 + m2u2 = m1v1 + m2v2
( 1000 ( 30 + 1200 ( 25 = 1000 ( v1 + 1200 ( 5

( v1 = 54 ms(1
So, the velocity of bus A after collision is 54 ms(1
eq \o((,d) When the two buses collide, bus A gives a force F1 on bus B, it is action force.

According to Newton’s 3rd law, bus B will also give a force equal and in opposite direction and it is F2 which is called the reaction force. We can write, F1 = (F2 

So, this imposed forces will occur taking a time t.

We know,

     F = ma

( F = m eq \f(v ( u,t) 
( F = m (v ( u) (  eq \f(1,t) 
Here,


For bus A,


F1 = m1(v1 ( u1) (  eq \f(1,t) 

For bus B,


F2 = m2(v2 ( u2) (  eq \f(1,t) 
We know, all the values of m1,u1, v1, m2, u2, v2 and all of them are constants. So, force will depend on collision time.

       F (  eq \f(1,t) 
Here, force in inversely proportional to time. 

So, the less the time of collision the more is the magnitude of force. 

Answer to the question no. 7
eq \o((,a) A lens is a transparent refractive medium bounded by two spherical surfaces. 
eq \o((,b) To identify mirrors without touching, we should put a finger in front of the mirror and very close to it. If we find a virtual erect and magnified image i.e. larger than the size of the object then the mirror in a convex mirror. But if we find an image to the finger which is virtual, erect but smaller in size in comparison to the object then the mirror is a concave mirror. 
eq \o((,c) Karim went to doctor for his eye problem and the doctor suggested him for his right eye to use a lens of 1.75 D power.  This lens has a focal length which is positive. So, the lens is a convex lens. 

In case of Karim, rays coming from the object placed at the near point of a normal eye, after refraction through the eye lens converge to a point f 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. So, he can not see any objects distinctly, which is placed nearer to O. 

For this reason, the doctor has suggested a convex lens of + 1.75 D or 0.57 m focal length is used. 


eq \o((,d) In the left eye of Karim a lens of + 1.5D and in the right eye a lens of + 1.75D is used. 

The focal length of + 1.5D lens, f1 
=  eq \f(1,P1) 

=  eq \f(1,1.15) m


= 0.87 m

The focal length of + 1.75D lens, f2 
=  eq \f(1,P2) 

=  eq \f(1,1.75) m


= 0.57 m

We see that, focal length of 2nd lens is 0.57 m

which is smaller than. The focal length of first lens which is 0.87 m. 

Convex lens mainly helps to the placement of the virtual image of an object which is placed at normal near point, is formed at the near point of the defective eye. 

So, from too values, we can say, + 1.75 D lens replaces the position of image which is 0.57 m which is smaller than 0.87 m. That is, the right eye has a smaller distance of normal near point than the left eye and the right eye can not see the objects placed imiade of its normal near point. 

So, the right eye of Karim has been worse. 

Answer to the question no. 8
eq \o((,a) Electromagnet is a core of magnetic material surrounded by a coil of wire through which an electric current is passed to magnetize the core. 
eq \o((,b) A transformer acts as a medium of step up or down voltage which is required to efficiently transfer electric power over large distances. To transmit a fixed amount of power to a certain load, we find transmission at a higher voltage will give us less of current flowing through the transmission wires. At power station, step up transformer are used to produce very high voltage needed to transmit electricity through the National Grid power lines. These high voltage are too dangerous to use in the home, so step-down transformers are used locally to reduce the voltage to safe levels. So, transformer is used in transmitting electricity. 
eq \o((,c) Given that,


Primary voltage, Ep = 210v


Number of turns in primary coil, np = 40


Number of turns in secondary coil, ns = 100


Secondary voltage, Es = ?

We know,



 eq \f(Ep,Es) = \f(n,ns) 

( 
Es = Ep (  eq \f(ns,np) 

( 
Es = 210 (  eq \f(100,40) 

( 
Es = 525V

So, the secondary voltage is 525V. 
eq \o((,d) Given that,


Primary voltage, Ep = 210V


We find secondary voltage from (c), Es = 525V


Current in primary coil, IP = 10A


Current in secondary coil, Is = ?

We know,



 eq \f(Ep,Es) = \f(Is,Ip) 

( 
 eq \f(Ep,Es) ( Ip = Is

( 
Is =  eq \f(210,525) ( 10
(  Is = 4A

So, the voltage increases in the secondary coil as a ratio of,



  eq \f(Es,Ep) = \f(525,210)  ( Es : Ep = 5 : 2

And, the current decreases in the secondary coil as a ratio of,


      eq \f(Is,Ip)  =  eq \f(4,10) 
( Is : Ip =2 : 5

So, the device increases its ratio of voltage is exactly equal to that it decreases its ratio of current flow.
36. Joypurhat Girls' Cadet College, Joypurhat
Physics (Creative)
Answer to the question no. 1 
eq \o((,a) Reference frame: Fixed object with respect to which the position, rest and motion of another object find out, is known as reference frame. 
eq \o((,b) Non-uniform acceleration takes place when the rate of increase of velocity changes with time. 
eq \o((,c) Initial velocity at B, u = 20 ms–1 

Final velocity at C, V = 10 ms–1 

time, t = 2 sec.

From the law of velocity,

     V = u + at 

( 10ms–1 = 20ms–1 + a ( 2s 

( a = ( 5ms–2 

Again from the law of velocity. 

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


= 20ms–1 ( 2s +   eq \f(1,2)  ( ((5ms–2) ( (2)2 


= 30m. 

Distance between B and C is 30m. 
eq \o((,d) From point A to B. 

Initial velocity u = 0 ms–1 

Final velocity, v = 20 ms–1 

Time, t = 4 sec 

From the equation of motion, 

     v = u + at 

( 20ms–1 = 0ms–1 + a ( 4s 

( a = 5ms–2 

So, from Point A to B, there is a uniform acceleration of 5ms–2 

From Point B to C. 

Initial velocity, u = 20ms–1
Final velocity, v = 10ms–2 

Time, t = 2sec 

From law of motion, 

     v = u + at 

( 10ms–1 = 20ms–1 + a ( 2s 

( a = ( 5ms–2 

So, from point B to C, there is a uniform retardation of 5 ms–2 

From point C to D. 

There is a uniform velocity 

So, there is no accelerations or retardation. 

So, From A to B, There is uniform acceleration, then from B to C, there is uniform retardation and then from C to D. There is no acceleration or retardation.

Answer to the question no. 2
eq \o((,a) Mirror: A mirror is a smooth surface on which regular refection takes place.
eq \o((,b) Where the image is formed is known as retina. It consists of some light sensitive cells or nerve fibres called rods and cones. When image or light falls on retina a kind of stimulations is created in the nerve fibres and as a result a sensation of vision is created in the brain and we can see the object. Thus, brain helps us in seeing.  
eq \o((,c) Refractive index of water with respect to air, 

air(water = 1.33

We know that, 

air (water  =   eq \f(velocity of light in air, vecocity of light in water) 
Velocity of light in air, = 3 ( 108 sm–1 

( Velocity of light in water =   eq \f(3 ( 108ms–1,1.33) = 2.25 ( 108ms–1 

eq \o((,d) Raju throw spear from the air medium making an angle of 45o. 

Here, light comes from the body fish which is at C in water medium and then goes to the air medium 

Water medium is more denser than, air medium. When, ray of light enters from a denser medium to rare medium. Then, angle of refraction r > angle of incidence I 

Water (air =   eq \f(sin i,sin r) 
(   eq \f(1,air(weter)  =    eq \f(sin r, sin 45() 
(  sin i = 0.532 

( ( i = 32.12( 

So, rays of light coming from C enters the rare medium from denser medium. As a result, refracted rays goes away from the normal. If the refracted ray is extended backward, it appears to come from C. Here, the point (( C( is the virtual image of the point C. If Raju looks directly at the fish at point C. it seems to be raised at point C(. So, Raju failed to hunt the fish.

Answer to the question no. 3 
eq \o((,a) Vaporization: The phenomenon of transformation of a liquid from its liquid state to gaseous state is called vaporization. 
eq \o((,b) A Power Station has a capacity of 200 mW means it has the capacity to generate 200mJ energy in 1 second.
eq \o((,c) The power of first engine is = 1kW  

We know that,

Power =  eq \f(work,time)  

work done by the first engine = m(g(h 

Here,
m = mass of water 


h = 30m 


g = Gravitational acceleration = 9.81 ms–2 

( Power, 1000w =   eq \f(m ( 9.81ms–2 ( 30m,4 ( 60s) 
( m = 815.49 kg 

So, first engine can left up 

815.49/4 kg = 203.87 kg in one minute.
eq \o((,d) The second engine of power 2kW lift up to 1000kg water of height of 10m in 2 minutes.

Now, we have to calculate how much water first engine will lift to a height of 10m in 2 minutes.

We know that,

Power, P =   eq \f(Work done,Time) 
( 1000kW =   eq \f(m ( g ( h,t) 
Here, 

Height, h = 10m 

Time, t = 2 min = 2 ( 60s = 120s 

Mass of water, m = 9 

( 1000 W =   eq \f(m ( 9.81ms–2 ( 10m,120s) 
( m = 1223.24kg 

So, with less power, the first engine will carry more water to same height at same time that second engine. 

So, the first engine has a better efficiency than the second engine. 

So, I will select the first engine for the purpose of lifting water. 
Answer to the question no. 4 
eq \o((,a) Periodic motion: If the motion of a moving particle is such that it pass 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) Echo depends on time and distance:  A sound that is heard persists 0.1 second in our brain. It is called the persistence period of hearing. If any new sound reaches our ear in this period we cannot hear it. Therefore for hearing an echo of any sound the distance between the source of sound and reflector must be such that the reflected wave cannot come back to the listener before a time of 0.1 second. If the velocity of sound in the air at 0°C is considered to be 332ms−1 then in 0.1 sec sound can travel 33.2m. Therefore a reflector must be placed at a minimum distance of 33.2/2 or 16.6m from the listener.
eq \o((,c) From the figure, it takes 2 milliseconds to complete one full vibration.

So, in 5 sec, it will complete.


=   eq \f(5, 2( 0.001)  vibrations 


= 2500 vibrations. 
eq \o((,d) Sound wave in two different medium has the same frequency but different wave length and velocity. 

Let's assume, velocity and wave length of sound wave in solid medium is v1 and (1 respectively and in air medium, v2 and (2 respectively. 

Frequency of sound wave in both medium = (. 

= v1 = ((1 and v2 = ( (2
( ( =   eq \f(v1,(1)   ( ( =    eq \f(v2,(2) 
(   eq \f(v1, (1)  =   eq \f(v2,(2)  

(   eq \f(v1,0.728m)  =    eq \f(v2,0.05) 
( v1 
=   eq \f(0.728, 0.05)  ( v2

= 14.56 ( v2 


( 15 ( v2 

So, sound wave will travel more than 15 times in comparison t air medium. 
Answer to the question no. 5 
eq \o((,a) Optical Fibre: Optical fibres are made of very long, thin, flexible but solid glass, or plastic fibers. The refractive index of an optical fibre is 1.7.

eq \o((,b) Beam of rays entering a concave lens: A beam of parallel rays of light entering a concave lens parallel to the principal axis incidents on the lens then after refraction the rays will meet at the principal focus. In the case of concave lens the ability to convert a parallel beam of light into a divergent beam is called its power.
eq \o((,c) There is a relation between the power and focal length, that is, P =   eq \f(1,() 
Here, focal length of the lens = 50cm = 0.5m 

( Power, p =   eq \f(1,()  =   eq \f(1,0.5m)  = 2D 

The above lens is a convex lens. 

So, according the sign convention the power  will be + 2D.
eq \o((,d) Suppose LOL1 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 at a point between f and 2f. The image of the object PQ is to be drawn.

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 RFP1. Another ray PO from P passes through the optical centre O and is refracted along the path OP1. The refracted rays RFP1 and OP1 meet at point P1. So, P1 is the real image of point P. From point P1 a perpendicular P1Q1 is drawn on the principal axis. So, P1Q1 is the real image of PQ. Here OQ is the distance of object and OQ1 is the distance of image.
Answer to the question no. 6 
eq \o((,a) The process of charging a neutral body by bringing it very near to the charged body is called electric or electrostatic induction. 
eq \o((,b) In normal condition the number of protons and electrons in any atom is equal. But every atom has got affinity for getting excess electrons. This affinity for excess electrons is different in different substances. That is why when two bodies are brought in contact with each other, the body which has greater affinity for electron collect electrons from other body and get charged negatively. This is the way by which an object can be charged by the process of friction. 
eq \o((,c) R2 and R3 are connected in parallel 

	(  eq \f(1,Rp1) 
=  eq \f(1,R2)  +  eq \f(1,R3)  


=  eq \f(1,10)  +   eq \f(1,10) 
 
=  eq \f(2,10) 
	Given  

R1 = R2 = R3 = 10 (
Electromotive 

Force, v = 10v

Current, I = ?


( Rp1 = 5( 

R1 and Rp1 are connected in series.

So equivalent Resistance of the circuit, 

R 
= R1 + Rp1 


= (10 + 5) ( 


= 15( 

So the current of the circuit,

I =  eq \f(V,R)  =   eq \f(10,15)  A = 0.667 A (Ans.) 

eq \o((,d) The part of the connection where all the electric components are connected in parallel is applicable in the our house in the figure where R2 and R3 are connected in parallel.

In a parallel circuit there are alternative paths for the current to flow. The electrical appliances such as light for 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 the parallel connection but they get different amounts of current.

The advantage of such connections is that current does not need to flow through all the components at a time. By use of switches, current flow through different components can be easily controlled. So we can use different components or several of these components at a time. For this reason, power is also saved. Another advantage is that all the components get the same voltage. So there is no abrupt change in voltage of any components. This increases the life time of the components. 

Answer to the question no. 7  
eq \o((,a) The process of creating electric current through the change of the distance of circuit which can create voltage temporarily to another closed circuit is called electromagnetic induction. This created voltage is known as induced voltage. 
eq \o((,b) The device is a transformer. This device is made on the basis electromagnetic induction. 

A variable magnetic field can produce electromotive force which creates electric current through a closed circuit. When the electric current is a loop of wire changes, the changing current creates a changing magnetic field. A second wire in reach of this magnetic field will experience this change in magnetic field as a change in its coupled magnetic flax. Therefore an electromotive force is set up in the second loop called the induced electromotive force. If the two ends of this loop are connected through an electric load, current will flow. 
eq \o((,c) 
	We know, 

 eq \f(Ep,Es)  =   eq \f(Is,Ip) 
Ip 
= Is (  eq \f(Es,Ep) 
 
= 0.9 (   eq \f(8,220) 

= 0.0327A 
	Given,

Ep = 200V 

Es = 8V

Is = 0.9A 

Ip = ? 


So the electric current in the primany coil of this device is 0.0327A.

eq \o((,d) Given,

The voltage of primary coil Vp = 200V 

No. of turns in primary coil np = 50 

The voltage of secondary coil, Vs = 8V 

Current of secondary coil, Is = 0.9A 

From 7(c), current of primary coil, Ip = 0.0327A 

We know,    eq \f(Ep,Es)  =   eq \f(np,ns)  

( ns =  eq \f(np ( Es, Ep) =   eq \f(50 ( 8, 220)  = 1.8181 

From the above data it can be said the transformer is a step down transformer. So it is used for domestic power supply such as radio, television, tape recorder, electric watch etc. The primary coil is connected to a outer line and the transformer converts the voltage and current for domestic uses.
Answer to the question no. 8 
eq \o((,a) The phenomenon of emission of radioactive rays or particles from an element is called radioactivity.
eq \o((,b) Internet is a group of networks which is made of numerous computers, modems and telephone lines. These elements are mutually corrected to one another physically. These networks are able to exchange any kind of information and data among themselves.

We can browse website, send and receive e-mail, make video conferencing through internet. We can gossip, book tickets of bus, train and plane, can perform electronic trade and commerce e-banking and shopping through internet we can send and receive any file or document electronically. In addition, we can find millions of books, journals, magazines in the online libraries, read them if necessary and print them by downloading. 
eq \o((,c) The signal of figure-2 is analogue signal. 

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. 

The analogue signals are continuously changeable voltage or current this voltage or current is normally changed and can receive   and value between the lowest and the highest value. Analogue signal is really a sine wane. Audio and video voltage are the example of analogue signals.
eq \o((,d) Signal-1 is a digital signal and signal-2 is an analogue signal. 

Digital signal is the best to send a signal to long distance. If the distance is long, the power of analogue signal decreases gradually. Then to sustain the analogue signal amplification has to done. As a result noise increases and the quality of the signal is reduced or distrusted and it can be fully lost. But 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 fibre since the qualitative standard of the last signal remains unchanged. Besides many signal can be sent in every second. 

Digital signal means such a communicative signal which receive some definite value. These can be changed in to discrete values and each of them can be identified separately. In this system with the help of binary code i.e. 1 and 0 information, number, letter or any special signal etc can be understood or sent. In this signal system. The value of 'on' state is 1 and the value of 'off' state is 0.

37. Pabna Cadet College, Pabna

Physics (Creative)
Answer to the question no. 1
eq \o((,a) Rectilinear motion : When a body moves along a straight line in such a way that each particle of the body travels the same distance at the same time in the same direction is called rectilinear motion. Example: An athlete running 100m along a straight track     
eq \o((,b) Time to reach maximum height: When an object is thrown upward and it falls to the ground after some time. There the time taken is equally divided. The first half time is spent to rise the body and by the next half of the time it falls. Therefore to reach the maximum height the time taken will be  eq \f(6.25,2) or 3.125 seconds. 

eq \o((,c) The basket ball stays in air for 6.25 sec. Therefore it takes  eq \f(6.25,2) = 3.125 sec. to reach the maximum height. In the other 3.125 sec the ball will fall from the maximum height. At the maximum height the velocity of the ball becomes zero. 

	 Therefore,

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

= 0 × t +  eq \f(1,2)  ( 9.81 ( 3.1252

= 47.9m 
	Here,

t = 3.125 sec.

g = 9.81 m/s2
u = 0 m/s

h = ?


   Therefore, the ball will reach a height of 47.9m. 
eq \o((,d) The work done on the ball from second to maximum height is equal to w 
= F.x


= mg.h


= m ( 9.81 ( 47.9


= 469.899m J

There, height is 47.9m and the mass is taken as 'm' kg. 

	Now,

v2 = u2 – 2gh
or 02 = u2 – 2 ( 9.81 ( 47.9

or, u2 = 939.798

or, u = 30.656 m/s


	Here,

g = 9.81 m/s2
h = 47.9m

u = ?

v = 0 m/s.


( The initial kinetic energy =  eq \f(1,2) mu2

=  eq \f(1,2)  ( m ( (30.656)2 


= 469.899 ( m 

Final kinetic energy 
=  eq \f(1,2)  mv2

=  eq \f(1,2) m ( 02 = 0

Therefore, change in kinetic energy is (469.899m – 0) or 469.899m Joule which is equal to the work done. 
Answer to the question no. 2
eq \o((,a) Conservation law of momentum: The sum of the momentum of the objects remains same before and after collision. It is the law of conservation of momentum. 


m1u1 + m2u2 = m1v1 + m2v2
m1, m2 mass of two bodies, v1 and v2 are initial velocities respectively and v1v2 are the final velocities.
eq \o((,b) Mass of the larger object is 10 kg

initial velocity is 4m/s

final velocity is 1 m/s

momentum, before collision is m1v1 


Or, 4×10 = 40 kgms

momentum after collision is m1v1 


Or, 10×1 = 10 kgms
eq \o((,c) 

Taking left to right as positive,

	Therefore, 

     m1u1 + m2u2 = m1 v1 + m2 v2
or, 5 ( 10 – 4 ( 10 

= 5 ( v1 + 10 ( 1

or, 10 = 5v1 + 10 ( 1

or, v1 = 0
	Here,

Mass of first object is m1 
= 5 kg 
Mass of second object m2
 = 10 kg 

Initial evlocity,  


u1 = 10 m/s

u2 = – 4m/s

Final velocity, 


V1= ?


V2 = 1m/s


(The smaller body will remain steady at the point of collision.

eq \o((,d) 

According to Newton's third law, 

	
F1 = – F2

Here, F1 
= m1a1


= m1  eq \f(v1 – u1,t) 

= 5 (  eq \f(0 – 10,1) 

= – 500N

And, F2 
= m2 a2

= m2  eq \f(v2 – u2,t) 

= 10 (  eq \f(1 – (– 4),1) 

= 500N
	Here,

mass of first body, m1 = 5 kg

mass of second body, m2 = 10kg

Initial velocity,

u1 = 10 m/s.


u2 = – 4m/s


[taking left to right ]

As positive

Final velocity,


v1 = 0 [from c]


v2 = 1 m/s


Therefore, the action force is equal to the reaction force but opposite in direciton. 

Answer to the question no. 3
eq \o((,a) Archimedes Law: If a body is partially or fully immersed in a liquid or gas in equilibrium, its 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. 
eq \o((,b) Plasma state of matter: The fourth state of matter is called plasma. This plasma is the ionized gas at a very high temperature. The main source of plasma is the Sun. Except this the other stars are also the sources of plasma. The plasma state is formed at a few thousand degrees of temperature. Plasma gas no definite shaped and volume like gases. This plasma particles carry charges and act as conductor of electricity. Metal substances are cut by plasma torch in the industry. 
eq \o((,c) The up thrust or buoyant force fb acts vertically upwards. It is equal to the weight of the displaced fluid. 

The volume of the balloon is 200m3 the volume of cold air of the surrounding is 1.2kg m-3.

Therefore, mass of the cold air displaced is (1.2 ( 200) or 240kg. 

Therefore, weight of the displaced air is (240 ( 9.8) or 2352N

( The up thrust on the balloon will be 2352N 
eq \o((,d) Volume of the balloon is 200m3 density of get air is 0.8kg m–3
( Mass of the hot balloon is m1
= p1v

= 200 ( 0.8


= 160kg

Density of cool air outside the balloon is 1.2 kg m-3
Therefore mass of equal volume of cold air is m2 = p2v



= 1.2(200kg




= 240 kg

Mass of fabric and the basket is m3 = 60 kg,

The weight acting vertically down wards is (160 + 60) ( 9.8N


or, 2156 N

The up thrust force acting vertically upwards is (240(9.8) N

 
or, 2352 N

Therefore, the resultant up thrust of the balloon is 


    (2352 - 2156)


or, 196N.

Therefore, it can still support a load of 196 N or a mass of  eq \f(196,9.8) 

or, 20 kg.  
Answer to the question no. 4
eq \o((,a) Time period of wave: The time interval in which the wave is repeated that is the times required for one complete vibration of a wave transmitting particle is known as its time period. It is expressed by T and its unit is second (s). 
eq \o((,b) Difference between transverse wave and longitudinal wave :

	Transverse wave
	Longitudinal wave

	1. 
All the particles moves at right angles to the direction of wave propagation.
	1. 
The particles of medium vibrate in the same direction.

	2. 
They consist of crests and troughs
	2. 
They consist of regions of compressions and rarefactions.

	3. 
They can be polarised.
	3. 
They cannot be polarised. 

	4. 
Vibrations in a string is an example of transverse wave.
	4. 
Sound wave in air is an example of longitudinal wave.


eq \o((,c) We know that, 

	
2d = vt

or, 
2 ( 640 = v ( 4

or, 
v = 320 m/s
	There,

t = 4 sec

d = 640 m

v = ?


Ans: 320 m/s. 

eq \o((,d) From (c) we found that, the velocity of sound is 320 m/s.

Now, he hard the first echo in 4 seconds and second echo after 3 seconds later. So, total time taken to hear echo form 2nd cliff is (4 + 3) on 7 second. 

	Therefore, 


2d = vt

or, 
2 ( d = 320 ( 7

or, 
d = 1120 m
	Here,

v = 320 m/s.

t = 7 seconds

d =?




Therefore, the distance between the cliffs is (1120 + 640) m or 1760m. 

Answer to the question no. 5
eq \o((,a) Latent heat of fusion : When the temperature of solid reaches the melting point due to application of heat, the temperature remain unchanged until all the substances transform into liquid. The amount of heat required to transform the solid into liquid is latent heat of fusion. 
eq \o((,b) In summer days, the water kept a new earthen pitcher becomes cold. Uncountable numbers of pores are there on the body of an earthen pitcher. Through these pores, water vaporaters by seeping out. The needed amount of latent heat is provided by the water of pitcher and as such water becomes cold.   
eq \o((,c) Temperature of hot water, C = 800C

We know, 


 eq \f(C,5)  =  eq \f(F-32,9) 
( 
 eq \f(80,5) =  eq \f(F-32,9) 
( 
F = (16 ( 9 + 32)oF
( 
F = 176oF

Again, 


 eq \f(C,5)  =  eq \f(K – 273,50) 
( 
K = (C + 273)K

( 
K = (80 + 273)K

( 
K = 353 K
eq \o((,d) Here,

mass of hot water, mh 
= 100g = 0.1kg

temperature lost, ((h 
= (80-40)oC = 40oC = 40 K 

Specific heat of water, Sw = 4200 J kg -1K-1
( heat lost, H 
= mhSw ((h

= (0.1 ( 4200 ( 40) J  = 16800J

now, mass of cold water, mc 
= 200g = 0.2 kg

temperatere gainsed, ((g 
= (40-20) K = 20K

( heat gained, Hg = mcSw ((g



= (0.2 ( 4200 ( 20) J  
= 16800J 

( heat lost by hot water = heat gained by cold water. 
Answer to the question no. 6
eq \o((,a) Principal axis : The straight line passing through the two centres of curvature of the two spherical surfaces of the lens is called the principal axis of lens.   
eq \o((,b) The power of a convex lens is the ability to convert a parallel bears of light into a convergent beam. In case of concave lens, the ability to convert a parallel beam of light into a divergest beam is called its power. Generally, the capacity of a lens to convert a parallel beam of light into a convergent beans or into a divergest beam is called the power of lens. That is the shorter the focal length of lens, the greater is its power. 
eq \o((,c) Given,

refractive index of glass (g = 1.5

We know, 


(g =  eq \f(Cv,Cg) 

( Cg 
= Cv/(g

     
=  eq \f(3 ( 108,1.5) ms-1 = 2 ( 108 ms-1 
 
eq \o((,d) Here, linear magnification | m | = 3

And the statement is true i.e. by a convex lens; both real and virtual magnified image may be formed. 

Real magnified image :

From tow triangle with similar angles, we get 

 eq \f(i,o) = 3 =  eq \f(CD,CA) 
( CD = 3 ( CA = (3 ( 12) cm = 36 cm. 

So, real, magnified image will be formed at a distance of 36 cm from the lens with | m | = 3

Virtual magnified image :


Form the figure, we see that, if the object is placed between optical centre and the principal focus, a virtual, magnified image is formed.  
Answer to the question no. 7
eq \o((,a) Electric potential : The work done to bring a unit positive charge form infinity to a  point in an electric field is called the potential of that pint. 

Potential, V =  eq \f(work done, charge)  =  eq \f(W,q) 
eq \o((,b) Earth is an electric conductor when a charged body is connected to earth it becomes electrically neutral, When positively charged body is grounded, electrons coming from earth neutralize the body. When a negatively charged body is grounded electrons from the body flow to the earth and the body becomes neutral. Hence, earth is considered chargless. Its potential is taken as zero.   
eq \o((,c) Given, 


Q = 30C

q = 5C

d = 50 cm = 0.5 m


Coulomb's constant, c = 9 ( 109 N m2C-2 


F = ?
We know, 

F 
= c (  eq \f(qQ,d2) 

= 9 ( 109 (  eq \f(30(5,0.52) N


= 5.4 ( 1012 N

eq \o((,d) We know,

intensity, I =  eq \f(F,q) 
here, F = c  eq \f(Qq,d2) 
( I =  eq \f(cQ,d2) .................................(i)

given, 
Q = 30C


d = 50 cm = 0.5m

and c = 9 ( 109 Nm2C-2
Now, I =  eq \f(9(109 ( 30,.52 ) NC-1
( I = 1.08 ( 1012 NC-1
From eq (1), we see that, intensity I depends on Q c and d, Hence it doesn't depend on the charge in P, that is q.  
Answer to the question no. 8
eq \o((,a) In the stem, a step up transformer is used since (s > np
eq \o((,b) The strength of electromagnet can be increased in following ways —

(i)
By using soft iron core

(ii)
By increasing flow of current

(iii)
By increasing number of coil of solenoid

(iv)
By bonding the iron rod in the form of alphabet U and keeping two ends of U as close as possible. 
eq \o((,c) Given, 


ns = 250 turns


np = 100 turns

Es = 230V


Ep = ?

We know, 


 eq \f(Ep,Es)  =  eq \f(np,ns) 
( Ep 
=  eq \f(np,ns)  ( Es

=  eq \b\bc\(( \f(100,250) (230)2 



= 92V
eq \o((,d) Given


Es = 230V


Is  = 5 Amp


Ep = 92V (previously calculated) 

We know, 


 eq \f(Ip,Is)  =  eq \f(Es,Ep) 
( Ip =  eq \b\bc\(( \f(Es,Ep) (Is) =  eq \b\bc\(( \f(230,92) (5) A= 12.5A
Now,

In primary circuit, Pp
= Ep Ip


= (92 ( 12.5) W



= 1150W

in secondary circuit, Ps 
= Es Is

= (230 ( 5) W


= 1150 W

So, power in both circuits is conserved.
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Answer to the question no. 1 
eq \o((,a) Force: The action that can change the state of motion of an object is called force. Unit of force is Newton.
eq \o((,b) When a moving object hits another body at rest or in motion, then it is said that a collision has taken place. During collision a force acts on each of the two bodies. These two forces acting during collision are same in magnitude but opposite in direction. No other external force acts during the collision except the action and reaction force. From Newton’s second law we get  eq \f(mv ( mu,t) = F we can express the change of momentum from this equation as F.t= mv – mu i.e. force × time = change of momentum. The product of force and time is defined as impulse of force. Therefore, impulse of force = change of momentum
eq \o((,c) We know,

	kinetic energy,  

Ek =  eq \f(1,2)  mv2
=  eq \f(1,2)  ( 2000 ( 152
= 225000 Joule 


	Here,

Mass of the truck is 

m = 2000kg 

velocity of  two  truck in 

v = 54 kmh–1 

=   eq \f(54 ( 1000,3600)  m/s 

= 15m/s.  


eq \o((,d)  Let, the combined velocity after collision is ( ms−1. 

Therefore, 
	m1u1 + m2u2 = m1v + m2v

( 2000(15 + 800(((12.5) 

    = m (2000 + 800)

v = 7.14ms−1
	Here, 

mass of the truck m1 


= 2000kg 

velocity of the truck u1
 
= 54 kmh–1 = 15ms−1
mass of the bus m2 


= 800kg. 

velocity of bus u2 = 45 kmh−1 = 12.5m/s 


Therefore, the truck and bus will move combined to the direction of the truck at a velocity 7.14ms−1 

As the momentum of the truck was higher, so the bus and truck both stick together and move in a definite direction. 

Answer to the question no. 2
eq \o((,a) Efficiency: Efficiency means the ratio of effective energy and the total given energy. Usually the efficiency is expressed in percentage. ∴ Efficiency, η = Pout​/P​in× 100%.
eq \o((,b) Coulombs 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 d from each other. If the force of attraction or repulsion between these two is F, then according to Coulomb’s law, F=C   eq \f(q1q2,d2) . Here C is a constant of proportionality. Its value in vacuum is 9 x 109Nm2 C−2. it is called Coulomb's constant.
eq \o((,c) 
	According to the question.

Ep =  eq \f(1,3)  Ek
Potential energy at a weight x m is mg  x 

kinetic energy =  eq \f(1,2)  mv2  
	Here,

Total height is 250m.

Let, at a height  x 

from the ground 

Potential energy is one third of the kinetic energy.




Here, 

     v2 =  u2 + 2gs 

or, v2 = 2g (250 ( x).

Therefore Ek 
=   eq \f(1,2) m. 2g (250(x) 


= mg (250 ( x).

( Ep =   eq \f(1,3)  Ek
or, mgx =    eq \f(1,3)  mg (250(x) 

or, 3 mgx = mg ( 250 ( mg ( x 

or, 4 mgx = 250mg 

or, x =   eq \f(250,4)  = 62.5m.

eq \o((,d) 
	At the maximum height

The total energy 
= Potential energy + kinetic energy. 

Here,  Kinetic  energy = 0 
	Here,

m = 400gm = .4kg 

height, h = 250m. 


 Potential energy, Ep = mgh 


= .4 ( 9.81 ( 250 


= 981 Joule 

before touching the ground, 

Potential energy = Ep = 0 

Now,  v2 = u2 + 2gh 

or, v2
= 2 ( 9.81 ( 250

or. v2 
= 4905

or, v 
= 70.03ms−1 

( Ek =   eq \f(1,2)  mv2 


=   eq \f(1,2)  mv2 


=   eq \f(1,2)  ( 0.4 ( (70.03)2

= 981J
At both positions, the potential energy is equal to 981 Joules. Therefore, they followed the law of conservation of energy.

Answer to the question no. 3 
eq \o((,a) Frequency: The number of complete vibrations in one second of a wave transmitting particle is known as its frequency. If a vibrating particle executes one complete vibration in one second then its frequency is called 1 Hz. It is expressed by ‘ƒ’. The relation between frequency and time period is ƒ =1/T
eq \o((,b) The movement or vibration of water waves is from left to right or from top to bottom but the motion of the waves is horizontal. Here, the direction of vibration of the particles is perpendicular to the direction of propagation of wave. This very wave is transverse wave. So, we can say that the wave which moves perpendicularly to the direction of vibration of the particles is called transverse wave. So, water waves are transverse waves.
eq \o((,c) The velocity of sound at temperature 40(C is (332 + 0.6 ( 40) or 356m/s. 

The frequency of sound wave is 1200 Hz (given) 

Therefore, wave length will be (
 =   eq \f(v,n) 

 
=   eq \f(356,1200) 

= 0.9667m (Ans.) 
eq \o((,d) In (C) we found the velocity of sound is v =356m/s, 

Sound, produced from A, person at B. 

Therefore, 2d = vt 

or, 16.6 ( 2 + 1 = 356 ( t 

or, t = 0.0960 sec. 

The Persistent period of sound for human is 0.lsec. Therefore, within two period a person can't separate two sounds. Therefore, no echo will be heard. 
Answer to the question no. 4 
eq \o((,a) Specific resistance: 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. At a certain temperature, the resistance of a conductor depends on its physical conditions (e.g. length, cross section etc.). However, the resistivity of a conductor depends only on its material.
eq \o((,b) When using electricity at home, the safety measures that are needed:

1. Circuit breaker

2. Fuses

3. Correct connection of switch

4. Earth wire
eq \o((,c) The given circuit.


[image: image3]
equivalent resistance of 2( and 1( resistance is (2 + 1) or 3(.

equivalent resistance of 3( and 2( resistance is,
      eq \f(1,Req) =  eq \f(1,3) +  eq \f(1,2) 
or,  eq \f(1,Req)  =   eq \f(5,6) 
or, Req = 1.2(
Now,

V = 1 Req  =   eq \f(8,1.2)  = 6.67A.

eq \o((,d) In the given circuit the resistances are 2(, 2(, 1(. We have to rearrange the resistances to get an equivalent resistance of 2(. Now, if these are placed in parallel it will be more than 2(; if they are parallel it will be less than that of the 1( resistor. Therefore, they should be arranged in mixed connection. If 2( resistance is added to the series the equivalent resistance will be more than 2(, So, 1( resistance is added in series So, the circuit is 

       eq \f(1,Req1 ) =   eq \f(1,2)  +   eq \f(1,2) 
Or, Req1 = 1( 

( Req = 1 + 1 = 2(.
Answer to the question no. 5 
eq \o((,a) Total Internal Reflection: If the angle of incidence in a denser medium is increased further (i > θc), then the incident ray of light will be totally reflected in the denser medium. In this case no refracted ray can be observed. In this situation, the separating surface of the two media behaves like a mirror. This phenomenon is called total internal reflection.
eq \o((,b) Critical angle of kerosene is 44 degrees. That means when light rays of 44o falls upon the surface between kerosene and air from kerosene, it refracts and passes through the separation line of kerosene and air. Further increasing the angle causes the total internal reflection, ie, it comes back to kerosene.
eq \o((,c) 

	We know that,

       eq \f(1,u)  +   eq \f(1,v)  =   eq \f(1,() 
or,   eq \f(1,30)  +   eq \f(1,v)  =   eq \f(1,40) 
	Here,

object distance u = 30cm

focal length, (  = 40cm.

image distance, v = ? 


or,   eq \f(1,v)  =   eq \f(1,40)  (   eq \f(1,30) 
or,  eq \f(1,v)  = (   eq \f(1,120) 
or, v =( 120 cm

The image will form on the opposite side of the object at a distance of 120cm from the mirror. 
eq \o((,d) 

[image: image4]
A concave mirror MOM( is placed along the principal axis, whose focal distance is OF at P, an object is placed PQ. From Q eight falls on O and reflected back to O Y, and QN parallel to FO. It also reflected through OX, but NX and OY never met. Therefore, the rays are extended backwards and they meet-at point Q, drawing vertical line up to the principal axis P( Q( the position of the virtual image is formed.

It is a virtual, magnified and erect image.   
Answer to the question no. 6 
eq \o((,a) Radioactivity: The phenomenon of emission of radioactive rays or particles from an element is called radioactivity. Radioactive elements emit three energetic rays, namely alpha, beta and gamma.
eq \o((,b) Two advantages of digital signal:

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 fibre, since the qualitative standard of the last signal remains unchanged
eq \o((,c) Production of X-ray:

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. If a high potential difference is applied between the electrodes, the electrons are accelerated with very high speed and hit the target anode. Due to this, the motion of electrons suddenly stops and X-ray is produced. Here, the kinetic energy of electrons transforms into electromagnetic wave. This radiation of small wavelength is the X-ray. Therefore, if electrons with high speed strike a metal, then 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.
[image: image5.png]



eq \o((,d) 

[image: image6]
In this figure, from a heavy nuclear element the different rags are emoted there is a opening by which the different radioactive rays, emmited ray, beta and gamma ray are emitted. Now, it is seen that there is a circuit connected and also two plates is a electric field. 

 And the thread rags are not loge there they changed their way.

The left side is positively charged, and the right side is negatively charged. Now beta ray is negatively charged. The alpha ray is positively charged, and gamma ray neutral, i.e. no effect of electric field on this ray. Therefore it do not change the direction. Beta ray is repelled by the negative charge of the right side and simultaneously attractive by the positive part. so, it  bend towards  left. And same for alpha particle they are positively charged and the left side is positives charged and the right side negatively five is charged. So, it bends towards right side Again it is seen that the alpha particle ray moves more way. Than that of beta ray. Because the charge of a beta particle is ((1) where the alpha ray is (+ 2). So, they are repelled more strangely.

Answer to the question no. 7 
eq \o((,a) Generator: The electric machine in which mechanical energy is converted into electrical energy is called a generator. The basic principles of this machine are established on the basis of electromagnetic induction. Generators can be of two kinds. Such as- (1) AC generator (2) DC generator
eq \o((,b) 220V ( 60W: By this statement a few thing are understood. To get proper output a voltage of 220V is to set up. The current flow should be  eq \f(60,220)  = 272A. Again, the resistance can also be found, i.e. P =   eq \f(V2,R) 
or, R =   eq \f(V2,P)  

So, R = 806.67(, the more the power, less the resistance. If also meam that it can perform 60 Joules of work in 1sec at ideal condition.

eq \o((,c) 
	We know that,

Ip Ep = Is Es
or Es 
=  eq \f(Ip Ep,Is) 

=  eq \f(220 ( .5,22) 

= 5V
	Here, 

Primary coil voltage, EP = 220V

Secondary coil voltage, Es = ? 

Primary  coil current, Ip = 0.5A 

Secondary coil current, Is = 22A.


Now from Ohm's Law

	V = IR

or, 5 = 22 ( R 

or, R = 0.227( 
	Here, 

V = 5V

I = 22A

R = ?


Resistance of the secondary coil is 0.227(. 

eq \o((,d) 
	We know that,

  eq \f(Ep,Es)  =   eq \f(np, ns) 
or,   eq \f(220,110)  =   eq \f(np,ns) 
or, np = 2ns 

before,

  eq \f(220,5)  =   eq \f(np,ns) 
	expected,

Ep = 220V

Es = 100V

np = ?

ns = ?

before,

Ep = 220V

Es = 5V


or, np = 44ns.

Therefore, before the transformer have 44time more coil in the primary side than that of secondary side. Now, it requires only double in the primary side there fore 21ns times coils are to be added to the secondary side. And thus, it will save a voltage of 110V on the secondary side.

Answer to the question no. 8 
eq \o((,a) Refractive Index: For a particular pair of transparent medium and a particular colour 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 sin r, sin i will be a constant and it is called refractive index of the second medium with respect to the first medium for that colour of light. It is expressed by n.
eq \o((,b) Diamond glitters more than a piece of glass: The reason behind the sparkle of a diamond or glass is the refractive index. This is not to be confused with ordinary reflection. Higher the refractive index, more the sparkle. A diamond has a large refractive index and very small critical angle as against glass, which has a lower refractive index and large critical angle.

It wouldn't matter if a diamond and glass were cut identically in shape. It is based on the difference in the amount of light that is totally reflected from their lower faces. For total internal reflection to take place, light must travel from an optically denser medium to a relatively light medium.
eq \o((,c) Given,


 a(w = 1.33


a(g = 1.5

Now, 

w(g 
=  eq \f((g,(w ) 


=   eq \f(a(g,a(w)  


=   eq \f(1.5,1.33) 

= 1.127 
eq \o((,d) Refractive index of glass with respect to water is 1.27.

The critical angle as light passes into water from glass:
         g(w =   eq \f(sin i,sin r)  

or,   eq \f(1, w(g)  =   eq \f(sin i,sin 90)  

or, sin i =   eq \f(1, 1.27)  

or, i = sin–1 (.888)

or, i = 62(44( 

Now, the incident angle  is 62(50( but the critical angle is 62(44(. So, it will be a total internal reflection. Therefore. the statement  is not correct.
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Answer to the question no. 1 
eq \o((,a) Triple point of water: The particular temperature and pressure at which water remains at its three states- solid, liquid and gas, is called the triple point of water.
eq \o((,b) It takes a substantial amount of heat to evaporate water. If the water is on skin when it evaporates, it absorbs heat from skin to do so.
Transferring that heat to the water means there's less heat in the source, so it gets cooler. When the wind blows, it increases the rate of evaporation, which increases the rate at which the water is absorbing heat from body. So, we feel cold when air blows over our sweating body.
eq \o((,c) We know, 

Coefficient of linear expansion.  

	( =  eq \f(l1 ( l1,l1 ( ((2( (1)) 
( ( 
=   eq \f(1.5 ( 10–2m,25m ( 16K) 

= 3.75 ( 10–5 K–1 

So, the co-efficient of linear expansion of set rail = 3.75 ( 10–5K–1 
	1ncrease of length, 

l2 ( l1 = 1.5cm =1.5 ( 10–2m

1nitial length, l1= 25m 
Increase of temperature, 
(2((1 = 16(C = 16K 




eq \o((,d) If the coefficient of the linear expansion of the rail is 12(16–6k–1
	We know that,

    ( =  eq \f(l2( l1,l1 ( ((2((1)) 
( 12 ( 10−6K–1 =  eq \f(l2 ( l1,25m ( 25K) 
( l2 ( l1 = 12(10–6K–1(25m(25K

= 7.5 ( 10–3m  = 0.75cm
	Initial length, l1 = 25m 

Increase of temperature, 
(2 ( (1 = 25(C 
Co-efficient of linear expansion 
( = 12 ( 10–6 K–1 

Increase of length, 
l2 ( l1 = ?


So, there will be increase of length of 0.75 cm. 

But two consecutive fees plate has a gap of 1.5 cm. So, there is sufficient space between the two rails. So, the rail line will not bend due to its expansion.

So, train movement will be convenient for the 25(C increase of temperature.
Answer to the question no. 2
eq \o((,a) Potential Energy: The ability of a body to do work when its normal position or configuration is changed to some other position or configuration is called potential energy.
eq \o((,b) Work done of an object 60J means –
If a force of 60N is applied on an object and the object gets a displacement of 1m along the direction of force then the work done is said to be 60J.

Or,

If a force of 1N is applied on an object and the object gets a displacement of 60m along the direction of force then the work done is said to be 60J.
eq \o((,c) Work done by the applying force:

The applied force is making an angle of 45( with horizontal. 

So, the force has two components. Work will be done by horizontal component of the force.

Horizontal component of the force, 

F = 800N ( cos 45( = 565.69N 

Work done = Force ( Displacement 

( Work done W 
= 565.69N ( 0.35m 

= 197.99J 


( 198J
So, the work done by the applied force is 198 Joule. 
eq \o((,d) 
Applied force an angle of 60( with horizontal that works for 30 second. 

Now, work done by 800N force acting at an angle 60(.

W 
= Fs. cos( 


= 800 ( 0.35 ( cos60( 

 
= 140J 

Work done = kinetic energy used.

So, the change in kinetic energy when the angle changes from 45( to 60(,

(Ek = (198 ( 140)J  = 58J (Ans.) 
Answer to the question no. 3
eq \o((,a) Impulse of force: The product of force and time is defined as impulse of force.
eq \o((,b) When a shot is fired from a gun the gun is pushed backward at that time. In this case, the action and reaction force of the bullet and the gun exists for the same time. According to the 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) From the law of motion, 

	    v = u + at 

( v = 0ms–1 + 3ms–2(10s

( v = 30ms–1
	Initial velocity, u = 0 ms–1 

uniform acceleration, a = 3ms–2 

time, t = 10s 

final velocity, v =?


So, the velocity of P is 30ms–1 before they joined together. 

eq \o((,d) According to the law of conservation of momentum, the sum of the momentum of the objects p and Q remains same before after the collision. 

So, according to the law,

m1 u1 + m2 u2 = m1 v1 + m2v2
But two ( objects become one object before collision. 

	So, v1 = v2 = v velocity of single object after collision.

m1u1 + m2u1 = (m1 + m1)(v
( m1 u1 + m2 u2 = 20kg ( 30ms–1 + 30kg ( 10ms–1 

= 900kgms–1
	mass of object  P = 20kg 

mass of object Q = 30kg 

initial velocity of p, u1 
= 30ms–1 

initial velocity of, Q1 u1 
= 10ms–1 
Final velocity of single object 

V= 18ms–1  


(m1  + m2) ( v = (20 + 30) kg ( 18ms–1 = 900kgms–1 

So, m1 u1 + m2 u2 = (m1 + m2) ( v 

So, the law of conservation of momentum is obeyed. 
Answer to the question no. 4 
eq \o((,a) Refractive Index: For a particular pair of transparent medium and a particular colour 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 the first medium for that colour of light.
eq \o((,b) In glass when you light incident onto it, it gets refracted on one surface, and gets refracted again at the other surface and leaves the material. This does not always happen, there is some total internal reflection happening, but the 'critical angle' for glass is really high so you do not usually see it happening.

But diamond on the other hand has a really high refractive index (≈2.4≈2.4) and because of that the critical angle for total internal reflection to occur is much smaller. So a greater percentage of the incident light gets internally reflected several times before it emerges from the diamond, making the diamond look really shiny.
eq \o((,c) We know that,

    air(glass =   eq \f(velocity of light in air, velocity of ligh in glass) 
Here, velocity of light in air, = 3 ( 108ms–1 

air( glass = 1.52 

( 1.52 =   eq \f(3 ( 108 ms–1, velocity of light in glass) 
( velocity of light in glass =   eq \f(3 ( 108ms–1, 1.52)  = 1.97( 108ms–1 
eq \o((,d) A ray of light PA incidents at a point a of separating surface at a angle of 55( and then refracted in glass medium. 

We know that, 

air,(glass =   eq \f(sin l1,sin r1) 
( 1.52 =   eq \f(sin 55(,sin r1)  

( sin r1 =   eq \f(sin 55(,1.52) 
( r1 = 32.61( 

Now, r1 = r2 [(vertically opposite angle] 

( r2 = 32.61( 

A ray of light a k from glass medium incidents at a point k of separating  surface De at an angle of  32.61( and then refracted in air medium. With an angle of refraction I2 

So,  glass ( air =   eq \f(sin r2,sin i2) 
(  eq \f(1,air ( glass )  =   eq \f(sin 32.61(,sin i2) 
(   eq \f(1,1.52)  =   eq \f(sin 32.61(,sin i2) 
( sin i2 = 0.82 

( 12 = 55( 

So, 12 12 will be same to 12.
Answer to the question no. 5 
eq \o((,a) Pitch of sound: The characteristic 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) There are two membranes in our oesophagus which are known as vocal chords. The sound is produced due to the vibration of the vocal chords and so people can speak.

The vocal chords of adult men become thick as they age but the vocal chords of children and women are not thick. For this, the frequency of voice of the adult men is less and the frequency of voice of women and children are more. So, the voice of men is deeper but the voice of children and women is sharper.
eq \o((,c) Suppose, the distance PQ is d. 

	We know that,

2d = v.t 

( d 
=  eq \f(v.t,2) 

=   eq \f(350ms–1 ( 0.25,2) 

= 35m.
	Here,

Velocity, v = 350ms–1 

time, t = 0.2s 


So, distance PQ is 35m. 

eq \o((,d) We know that, 

Velocity of sound increases by 0.6ms–1 for the increase of temperature by 1(C.

So, for increase of temperature by 20(C, the velocity of sound increases by (20 ( 0.6) ms–1 = 12ms–1 

So, the velocity of sound will be, 

v = (350 + 12) ms–1 = 362ms–1 

	We know.

2d = v.t 

( t 
=   eq \f(2d,v) 

=   eq \f(2 ( 35m,32ms–1) 
 
= 0.19s
	Here,

velocity, v = 362ms–1
distance, d = 35m,

time, t = ? 


For heraing an echo of any sound  reflected wave con not come back to the listenes before a time of 0.1 second.

Here, sound come back to the listener after 0.19s. which is greater than 0.1s.
So, an echo will occur again. 

Answer to the question no. 6 
eq \o((,a) Electric lines of force: An electric line of force is the path of a free positive charge that moves in an electric field.
eq \o((,b) A metal chain has to be hung touching the road with the trucks that carries petrol, diesel or other liquid fuels. When a truck moves along the road, the petrol in the tank dashes against the inner surface of the tank and oscillates to and fro. As a result of this, friction charge is stored in the petrol. If any spark takes place from the edge of the tank, it may cause serious accident and may set fire. So the charges in petrol are not safe. Therefore, a chain is connected at the back of the tank so that the charge can pass through it to the ground easily as metal is a good conductor.
eq \o((,c) 
	We know, 

F 
=  eq \f(Cq1q2,d2) 

=   eq \f(9 ( 109 Nm–2C ( (50C ( 20C),(0.28m)2) 

= 1.15 ( 1015N
	Here,

1st charge , q1= 50C
2nd charge, q2=20C
Distance, d = 0.28m

Force, F = ? 


So, force between two charged body is 1.15 ( 1015N. 
eq \o((,d) Suppose, electric intensity will be equal at the xm distance from the A point, as shown, 


Electric intensity  for + 50C charge, 

E1 =   eq \f(C ( 50C ( 1C,x2) 
Electric intensity for ( 20C charge.

E2 =   eq \f( C ( 20C ( 1C,x (0.28(x)2)  

( E1 = E2 

(   eq \f(C ( 50C,x2)  =   eq \f( C ( 20C,(0.28(x)2) 
( 20x2 = 50 ( (0.28(x)2 

( x = 0.17m

So, electric intensity will be equal at 0.17m distance from point A. 
Answer to the question no. 7 
eq \o((,a) Stress: Internal restoring force acting perpendicularly per unit area of the body is called stress.
eq \o((,b) Any solid substance when immersed in a liquid appears lighter. This is because upon immersing a body in a liquid, a vertically upward force or buoyancy acts on it.
eq \o((,c) We know that,
	Pressure, P = hpg

( P
= 2m ( 1000 kgm–3( 

9.81ms–2 


= 19620pa 


	Here,

Depth of the liquid. h = 2m

Density of water, P = 1000kgm–3 
Acceleration due to gravity, 
g = 9.81ms–2 
pressure, P = ? 


So, the pressure at the bottom of the water tank is 19620 Pa.
eq \o((,d) We know that, pressure at a point in a liquid at liquid equilibrium is directly proportional to the depth of that point. 
Therefore, pressure rises with the increase of depth. 

Here, the building is fifteen storied of 45m height. 

Height of each floor =   eq \f(45,15)  m = 3m 

Height of the ground floor from the roof = (15 ( 3) m = 45m 

Height of the 9th floor from the roof = (6 ( 3) m = 18m.

When, water flown through the pump, it acts like a water column in that pipe.

So, at the ground floor, the depth of that water column is greater than the 9th floor. So, pressure of water will be greater at the ground floor than at the 9th floor. 

We know that, 

Pressure, P = h(g 

At the ground floor,

P1 = 45m  ( 1000 kgm–3 ( 9.81ms–2 = 441450 Pa

At the 9th floor, 

P2 = 18m ( 1000kgm–3 ( 9.81ms–2 = 176580. Pa

So, pressure of water will be greater at the ground floor. 
Answer to the question no. 8 
eq \o((,a) Vibratory motion: If a body executing periodic motion moves in a definite direction for one half of its time period and exactly for the other half in the opposite direction then this motion is called vibratory motion.
eq \o((,b) If the rate of increase of velocity of a moving body in a particular direction is maintained constant all the time, then the acceleration is said to be uniform. Due to gravity the acceleration of a freely falling body is 9.8ms-2, that is, its velocity increases by 9.8ms-1 for each successive second.

So, the acceleration of a falling body is uniform.
eq \o((,c) Acceleration takes place while the object is subjected to a force.

Here, velocity increased for 2 seconds. Hence, acceleration on that body works for 2 seconds. So, the body is subjected to the force for 2 seconds.

We know that,

	    v = u + at 

( 3ms–1 = 0ms–1 + a ( 2s 

( a 
=  eq \f(3,2)  ms–2 

= 1.5ms–2
	Here, 
initial velocity, u = 0ms–1 

final velocity  v = 3ms–2 

time, t = 2s 

acceleration, a = ?


From Newton's second law.

	F = ma

( F 
= 4 kg ( 1.5ms–2 


= 6N
	Here,

mass of object, m = 4kg 

acceleration, a = 1.5ms–2
force, F = ? 


So, force acting on the object is 6N
eq \o((,d) For the first 2 seconds, the object is subjected to acceleration. 

	We know that,

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

( S = 0ms–1 ( 2s +
  eq \f(1,2) ( 1.5ms–2 ( (2s)2

( S  = 3m. 
	Here,

Initial velocity, u = 0ms–1 

acceleration, a = 1.5ms–2 

time, t = 2s 


For the following 2 seconds, 

The objects travels at uniform velocity.

	We know that

( S = 3ms–1 ( 2s
( S = 6m
	Here,

uniform velocity, v = 3ms–1
time, t = 2s
travelled distance, S = ? 


So, distance travelled for following 2s is double than distance travelled for the first 2s.
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Answer to the question no. 1
eq \o((,a) The acceleration which is gained by an object because of gravitational force is called its acceleration due to gravity. Its S.I unit is ms(2.
eq \o((,b) The poles are closer to the certre of the Earth due to the equitorial bulge, which strengthens gravitation at the poles and weakens it at the equator. The equitorial bulge modifies how the Earth gravitates. This is why the value of g is maximum at the polar regions. 
eq \o((,c) Given information,

For the bus, u = 0, a = 4 ms(2
For the car, u = 4 ms(1
So, acar =  eq \f(v-4,t) and abus =  eq \f(v ( 0,t) =  eq \f(v ,t)  = 4 ms(2 ( v = 4t

At the instant of equal velocity, acceleration = 0 

(  eq \f(v ( 4,t)  = 0 (  eq \f(4t ( 4,t)  ( t = 1s

Again, in order for the car to reach the velocity of the bus, it must cover the distance of 100m first. 

Using the equation of motion, 


s = ut +  eq \f(1,2) at2
s = 100, a = 0 and u = 4 ms(1

( 100 = 4t +  eq \f(1,2) (0)t2

( t = 25s. 

i.e. the velocity of the bus and the car will be equal after 25s. 
eq \o((,d) 
	Using, 

u1t +  eq \f(1,2)a1t2 = u2t +  eq \f(1,2)a2t2 
( 0 +  eq \f(1,2)  ( 4t2 = 4t + 0

( 2t2 ( 4t = 0

( t = 2s
	Where, 

u1 = 0 ms(1, a1 = 4 ms(2
u2 = 4 ms(1, a2 = 0 ms(2


So, we learn that they will meet after 2s of motion, once only. 

Answer to the question no. 2 
eq \o((,a) When a particle travels the same distance every second, then the particle is said to  be moving with constant or uniform velocity. 
eq \o((,b) If the acceleration of a body is 5 ms(2 it means that the body is moving with a uniform velocity of 5 ms(1 each second; that is, its velocity is increasing every second at a rate of 5 ms(1.
eq \o((,c) From the graph,


a =  eq \f(10( 20,5) =  eq \f((10,5)  = ( 2 ms(2.

eq \o((,d) We know, 

the area under a v ( t curve =displacement, 

hence, 

the total displacement from A to C = are of the trapezium from 0 ( 10s. 


=  eq \f(1,2) (10 + 5) ( 20


=  eq \f(1,2) (300) = 150 m. 
Answer to the question no. 3
eq \o((,a) Frictional force is the force exerted by a surface as an object moves across it, or makes an effort to move across it. 
eq \o((,b) If a stationary bus starts moving, the passengers inside the bus lean backward because the passengers wish to remain in their initial state of rest. This is known as inertia. As the bus starts to move, the passengers who were initially at rest will continue to remain at rest and so, they lean backward for an instance of time. 
eq \o((,c) We know, from the conservation of linear momentum that, 

total momentum before = total momentum after

 the collision
                 

	( m1u1 + m2u2 = (m1 + m2)v 

( (950 ( 13.9) + (700 ( ( 18.1) = 1650v

( v =  eq \f(535,1650)  = 0.324 ms(1

	Where,

m1 = 950 kg

m2 = 700 kg

u1 = 50 kmph = 13.9ms(1
u2 = −165 kmph = ( 18.1ms(1
v = ? 


eq \o((,d) In order to prove this principle we need to calculate the total momentum after the collision. 

v = 0.324ms(1., m = 1650 kg

( p = mv =1650 ( 0.324

= 534.6 kgms(1
And the total momentum before the collision was 535kgms(1 as previously calculated. 

Therefore, momentum is conserved. 
Answer to the question no. 4
eq \o((,a) Efficiency is defined as the ratio of the useful work performed by a machine or in a process to the total energy expended or heat taken in by the machine. 
eq \o((,b) Hydroelectricity is the term referring to electricity generated by hydropower. It is the production of electrical power through the use of the gravitational force of falling or flowing water.  
eq \o((,c) 

	G.P.E = mgh

= 15 ( 9.81 ( 50

= 7358 J

	Where, 

m = 15 kg

g = 9.8ms(2
h = 50m


Now, if the potential energy is to be equal, 

G.P.E =  eq \f(7358,2)  = 3679J

( The height at which this particle gains this energy,

mgh = 3679 J

( 15 ( 9.81 ( h = 3679 J

( h = 25.00 m

eq \o((,d) In order to prove the law of conservation of energy we need to show that, 

 eq \f(1,2) mv2 = mgh = 7358 J

In order to calculate the kinetic energy, then, we need to determine the final velocity, v, of the particle. 

Using the equation of motion,

v2 = u2 + 2gs


( v2 = 0 + 2(9.81)(50)


v2 = 981


=31.3ms(1
( K.E =  eq \f(1,2) ( 15 ( (31.3)2
( 7358 J.

Thus, KE = 7358 J =G.P.E (Proved) 
Answer to the question no. 5
eq \o((,a) The degree to which a specified material conducts electricity, calculated as the ratio of the current density in the material to the electric field, which causes the flow of current, is defined as the conductivity of the material. 
eq \o((,b) ‘220V-60W’ means that if the bulb is connected to ‘220V power supply then it will consume 60W. The rating of 60W means that the bulb will consume 60 joules per second and convert it into heat and light. 
eq \o((,c) When K1 and K2 are closed, the 4( and 5( resistors are connected in parallel inside the circuit. 

(  eq \f(1,R3)  =  eq \f(1,4) + \f(1,5) 

( R3 = 2.22 (
( Total resistance in the circuit, now,

Rtotal = R3 + 1( + 10(
Rtotal = 2.22( + 1 ( + 10(

= 13.2(
( I =  eq \f(V,Rtotal)   =  eq \f(10,13.2) = 0.76A.  (
eq \o((,d) When K1 and K2 are closed the 2( and 3( resistances form a parallel circuit with the 10( resistance on the top part of the circuit. 

So, 


 eq \f(1,R2)  =  eq \f(1,5) + \f(1,10) 

( R2 = 3.33(
Now, Rtotal = 1( + 4( + 3.33( (R2)

( Rtotal = 8.33(
Thus, I =  eq \f(V,Rtotal) =  eq \f(10,8.33) = 1.2A

Hence, the flow of current is now, 


 eq \f(1.2A,0.76A)  = 1.59 ( 1.6 times more than before. 
Answer to the question no. 6
eq \o((,a) A cylindrical coil of wire acting as a magnet, when carrying electric current, is called a solenoid. 
eq \o((,b) Alternating current (AC) is used in a transformer, rather than direct current (DC). A transformer is an electrical device through which the high alternating potential of a source can be changed into a low alternating potential and vice versa. 
eq \o((,c) 
	We know,

 eq \f(np,ns) = \f(Ep,Es) 
(  eq \f(50,ns) = \f(10,20V) 
( ns = 100 turns
	Here

number of turns in the primary coil, np = 50

voltage of the primary coil, Ep = 10V
voltage of the seconday coil, Es =20V


Now,

 eq \f(ns,np) = \f(Ip,Is) =  eq \f(100,50)  =  eq \f(2,1) 
( The ratio of the electric current is Ip : Is = 2 : 1

eq \o((,d) The transformer is a step-up transformer as the number of turns in the secondary coil is greater than the number of turns in the primary coil. 
Answer to the question no. 7
eq \o((,a) The reflection of sound waves is known as an echo. 
eq \o((,b) Bats fly using the echo of sound waves, Bats can produce and hear ultrasonic sound. Bats produce ultrasonic sound, spreading it forward which reflects back to their ears from the reflector. This is how bats can understand from the reflected sound if there is any object before them.  
eq \o((,c) At 0(C the speed of sound in air is 332ms(1.
At 20(C it is 342 ms(1
and at 40(C it is 352 ms(1
So, for every 20(C there is a 10 ms(1 increase in speed. 

( For a 15(C increase, 

Increase in speed = 15 (  eq \f(10,20)  = 7.5 ms(1
So, velocity of sound at 35(C


= 332 + 7.5 = 339.5 ms(1
eq \o((,d) In order to hear an echo, a reflector must be placed at a minimum distance of 16.6 m from the listener. 

For the given sound wave, wavelength ((),

( =  eq \f(v,f)  =  eq \f(339.5,512) = 0.66 m

So, the reflector must be placed  eq \f(0.66,2)  = 0.33 m

Which is too short a distance for an echo to be heard. Thus, it will not be possible to hear an echo in this case. 

Answer to the question no. 8
eq \o((,a) MRI is the abbreviated form of the English term “magnetic resonance imaging.”
eq \o((,b) Atoms of the same element having different mass numbers are called isotopes. That is, in an isotope of an element, the number of protons is same but the number of neutrons is different. This is why isotopes are the variants of elements. 
eq \o((,c) Alpha particles (() are helium nuclei, consisting of two protons and two neutrons. The penetrating power of alpha particles is about 6cm in air. Alpha particles are influenced by both magnetic and electric fields. They can create intense ionisation and are very harmful. Their mass is four tines that of the hydrogen atom. 

Beta particles (() are negatively charged and largely deflected by magnetic and electric fields. Beta particles are essentially fast moving electrons, having a speed of 50% of the speed of light, which can be increased up to 98% of the speed of light. Their mass is 9.11(10(31kg and can be detected using photographic film or cloud chambers. Beta particles can produce fluorescence. The motion of these particles can be stopped by 3mm thick aluminium sheets, and they produce significant ionisation in air. 

Gamma rays (() are highly penetrating, short wavelength electromagnetic radiation. For this reason, gamma rays have no charge and are massless; they are pure energy waves. There is no theoretical upper limit to the energies of gamma ray photons. Gamma rays can pass through a lead sheet having a few centimeter thickness. Although their ionising power is less, gamma rays can produce fluorescence. 

eq \o((,d) The three types of radiation mentioned in the question may be used for the welfare of people by conducting ‘radiation therapy’ or radiotherapy. Different diseases like cancer, abnormal nature of thyroid glands and some blood diseases are treated using radiotherapy. Generally, radiotherapy is used to destroy cancer cells by using highly energised X-rays. This destroys the power of multiplication of the cancerous cells by damaging their DNA. Radiotherapy is essentially the application of radioactive radiation in the treatment of disease. There are two types of radiotherapy-external radiotherapy and internal radiotherapy.

In case of external radiotherapy, highly energized cobalt radiation, electron (() or proton beams (() are applied from outside the body. The beam is applied directly to the site of the body where the tumour is located. In this process, a very few number of healthy cells are also affected. In case of internal radiotherapy, radiation is applied inside the body of a patient using a liquid as a drink or injection. The radioactive liquid is known as a tracer and this helps to identify the region of the cancerous cell inside the patient’s body as it is absorbed by the blood. In case of blood cancer, radioactive phosphorus radioactive strontium in bone cancer and iodine in case of thyroid cancer, is used in the tracer liquid. This method is known as brachytherapy.  
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Answer to the question no. 1 
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 the acceleration is said to be uniform. 
eq \o((,b) Whether an object is actually in rest or motion depends on the reference object. If the reference object  or reference frame is actually at rest, object at rest will be actually at rest with respect to that frame. This type of rest is called absolute rest. A body is said to be in absolutely rest when if is in rest with respect to an absolutely rest when if is in rest with respect to an absolutely rest object.

But is this universe if is not possible to get a reference object which is at absolute rest. Since the earth is moving round the sun-while the sun itself is moving along the galaxy with its planets and satellites. So, we can say that is this universe all rest and all motion are relative. No rest or no motion is absolute.  

eq \o((,c) We can find the distance travelled by the object for graph B from the area of v-t graph. 


[image: image8]
Graph B encloses a trapezium.

Areca of trapezium 


=  eq \f(1,2)  ( (sum of parallel sides) ( distance between parallel sides 

 
=   eq \f(1,2)  ( (10 + 3) ( 8 


= 52 m (Ans.) 

eq \o((,d) When a body moves with uniform acceleration, its velocity increases equally for equal intervals of time. So, the change of velocity at any time interval  denotes acceleration. 

Acceleration, a =   eq \f(change of velocity,time interval) 
( Slope of the v-t graph implies acceleration. 

The steeper the line, the greater the acceleration i.e. we can conclude if from above figure. 


[image: image9]
Slope of graph A, aA 
=    eq \f(change is velocity, time interval) 

 =   eq \f(MP,OM) 

 =   eq \f(10 ( 0,2 ( 0) 

= 5ms–2 

Slope of graph B, aB =   eq \f(change of velocity, time interval)  


=   eq \f(QN,QN) 

=   eq \f( 8 ( 0, 4 ( 0)  


= 2ms–2 

So, if is seen that the steeper the line the greater the acceleration.

On the other hand tan( denotes the slope. As value of ( increases, value of tan( also increase. So, steeper line implies greater acceleration Here, ( is the angle between axis and eq \f(OP,OQ)
Answer to the question no. 2 
eq \o((,a) When tow or more forces acting on an object produce zero resultant force then the forces are balanced. The forces that produce this balanced condition are called balanced force. 
eq \o((,b) In our daily life we walk or run on the ground. When we walk on the ground, We exert a backward force on the ground by the kg behind obliquely. This is the action force. According to the third law a reaction force is produced opposite to this. We are able to walk on the road due to this reaction force. 

eq \o((,c) 

	m bullet2 ballet + m block ( V block 

= (m ballet + mblock) ( V combined  
0.2 ( 150 + 4 ( 0 = (0.2 + 4) ( V combined 

V combined  =   eq \f(0.2 + 4,0.2 ( 150)  = 0.14m/s
	Here, 

mbullet = 0.2kg 

Vbullet  = 150m/s 

m block = 4kg 

Vblock = 0m/s 

VCombined = ?


Let, the height be h. The energy required to obtain this height is supplied by kinetic energy. 

(  eq \f(1,2)  mv2 = mgh 

	( h 
=   eq \f(v2,2g) 

= 7.143 ( 10–3m


= 0.714 cm  (Ans.)
	Here,

m = mbullet + mblack  = 4.2kg 

V = Vcombinre = 0.14m/s


eq \o((,d) Let, 


mass of first object, m1 


mass of second object, m2 


initial velocity of first object, u1 


initial velocity  of second  object, u2 


combined velocity of both objects, v 

As u2 = 0ms–1; total kinetic energy before the collision 


=   eq \f(1,2)  m1 u12 + 0 


=   eq \f(1,2)  m1u12 

Kinetic energy after collision =   eq \f(1,2)  (m1 + m2) v2 

From the law of conservation of momentum, 

m1u1 + 0 = (m1 + m2)v 

V =   eq \f(m1 u1,m1 + m2)  

( Total K. E after collision 
=   eq \f(1,2)  (m1 + m2)   eq \f(m12 u12,(m1 + m2)2) 

=   eq \f(1,2)    eq \f(m12 u12, m1 + m2)  

Dissipated energy, 

= total K.E before collision ( total K.E. after collision 

=   eq \f(1,2)  m1u12 (   eq \f(1,2)   eq \f(m12 u12,(m1 + m2)) 
=   eq \f(1,2)    eq \b\bc\{( \f(m12 u21 + m1m2 u12 ( m12 u12,m1 + m2))  
 =   eq \f(1,2)    eq \f(m1 m2 u12, m1 + m2)  > 0 

Here, m1 > 0, m2 > 0

          u1 > 0 

So, the energy dissipated due to collision. 

(Here, only K. E is considered as no change is potential energy involved.)
Answer to the question no. 3 
eq \o((,a) 1 Pascal : 1N  In fore is applied  an a surface  area of 1m2, it is called 1 Pascal. 
eq \o((,b) Mass of iron, M = 320g  


   =  0.32kg 

volume of the bar, V = 2 ( 2 ( 10 cm3

  = 40 cm3

 = 40 ( 10–6m3
( density,  ( =   eq \f(0.32,40 ( 10–6)  kgm–3 


= 8000 kgm–3 

 We know,   


density,  of water, (w = 1000 kgm–3 


Since (i > (w, the iron bar will


Sink in water.  

eq \o((,c) Let.    Volume of ball A = V m3.


density of ball A, (( = 0.4g/cm3

 
 = 400kg/m3.


According to the question, 


The volume of water replaces by the ball = V m3. 

We know, 


density of water, (w = 1000 kg/m3.

(
Amount of water replaced = 1000V kg.  (Ans.)
eq \o((,d) Let,


Volume of both balls a and B = Vm3.

given,

density of ball A,  (A = 0.4g /cm3  = 400 kg/m3
density of ball B,  (B = 0.6g/cm3 = 600gk/cm3.

( mass of ball   A = 400 V kg

and man of ball B = 600 V kg 

now, buoyancy on A = 1000V ( 9.8  N  = 98000V N 

buoyancy on B = 100V ( 9.8 N = 9800V  N 

( resultant upward force on A 


= (400V ( 9.8 ( 9800V) N 



= ( 5880VN 

( upward acceleration of A 
=   eq \f(5880V,400V)  ms–2



= 14.7ms–2 

resultant upward force on B 


= (600V ( 9.8 ( 9800V) N 


= ( 3920V N 

( upward acceleration of B 
=   eq \f(3920V,600V)  ms–2 


= 6.53ms–2 

So, ball A will accelerate faster. 

Answer to the question no. 4 
eq \o((,a) The  eq \f(1,273) th part of the temperature of triple point of water is called one Kelvin.
eq \o((,b) Both ice cream and liquid can exist at 0(C However, ice has a very significant latest heat of fusion (336000 Jg–1) where water only requires 4200J per kilogram to raise its temperature 10(C/1k. There fore, ice-cream which must melt before if can go above 0 degrees must absorb much more heat to increase it's temperatures than water at 0(C. As a result, it feels colder water.
eq \o((,c) First, temperature of ice requires to reach 0(C

	( Q1 
= m s((

= 100 ( 2.1 ( 10


= 2100J
	m = 100g

s  = 2.1 Jg–1K–1
(( = {0 (((10)}K = 10K


Then the ice requirus  latent heat of fusion to melt

	( Q2 
= m lf


= 100 (  336


= 33600J
	m = 100g

lf = 336 Jg–1 


total heat reuird, Q 
= Q1 + Q2 


 
= 35700J



= 35.7kJ (Ans.)

eq \o((,d) Here,


mass of ice  mi = 100gm 


mass of water mw = 30gm 


mass of steam ms = 12.5gm 


specific heat of ice is, s1 = 2.1 Jgm–1 


specific heat of water is sw = 4.2 Jgm–1 


Latent heat of fusion lf = 336 Jgm–1 


Latent heat of lf vapours Lu = 2260 Jgm–1

Temperature of ice Qi = ( 10(C


Temperature of water QW = ( 100(C


Temperature of Steam, Qs = ( 100(C

Therefore, heat require to melt the ice

ice, Qi​
= mi L( + misi ((

= 100 ( 336 + 100 ( 2.1 ( {0 ( ((10)} 


= 35700 Joule 

Heat gained from, Steam to reach 0(C water is

Qs 
= ms Lv + ms Sq (( 


= 12.5 ( 2260 + 12.5 ( 4.2 ( (100(0) 


= 33500 Joule 

And water of 100(C to 0(C is

Qw 
= mw  Sw (Q 


= 30 ( 4.2 ( (100 ( 0) 


= 12600 Joule.

Total heat gained. Q
= Qs + Qw 




= 12600 + 33500




= 46100 Joule

( Q > Qi
Therefore heat gained is more than that of required to melt the ice.  
Therefore all the ice will melt and, rise to definite temperature.
Answer to the question no. 5 
eq \o((,a) The ratio between the size of the image and size of the object is called magnification.
eq \o((,b) If the outer surface of the part of a sphere is highly polished and regular refection of light can take place from that surface, then if is called a convex mirror. A convex mirror always produces virtual, erect and diminished image. 

Since a convex mirror always produces a virtual, erect and diminished image, it is used in cars to get a view of other vehicles and objects behind the car. If is used as rear view mirror to get a proper image of what's behind the vehicle. 
eq \o((,c) Jill cannot see any object beyond 80cm. So, the image of an object placed at infinity should be formed at 80 cm distance. 

	 eq \f(1,v)  +  eq \f(1,u)  =   eq \f(1,f) 
 eq \f(1, ( 0.8)  +  eq \f(1,()  =  eq \f(1,() 
( = ( 0.8m  (Ans.) 
	Here, 

u = (
v = ( 80 cm = ( 0.8m

( = ? 


eq \o((,d) Near point of Jack's eye is 1m. So, the image of the object placed at 25 cm is needed to be formed at 1m distance. 

	 eq \f(1,v)  +  eq \f(1,u)  =   eq \f(1,f) 
 eq \f(1, 0.25)  +  eq \f(1,1)  =  eq \f(1,() 
4 + 1 =  eq \f(1,() 
( =   eq \f(1,5)  = 0.20m 
	Here, 

u = 25 cm = 0.25m

v = 1m 

( = ? 



P =   eq \f(1,()  = + 5 D 

So, Jack needs a spectacles of + 5D to see objects closer than 1m. 


Only a convex lens cam 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 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 25 cm, is formed at 1m distance which is near point of Jack's eye.
Answer to the question no. 6 
eq \o((,a) The process of charging a neutral body by bringing it very near to a charged body is called electrostatic induction. 
eq \o((,b) A spherical rubber balloon caries a charge that is uniformly distributed over its surface. As the balloon is blown up, its surface area also increases and surface charge density decreases. In this case, the distance between electric flux lines increases. Because, the total charge is the same and so is the number of flux lines. But as the radius and surface area of the balloon increases, the flux lines are also distributed in a greater area.
[image: image10.emf]
(,c) As it is mentioned  in the question that the spheres  are identical, which means they have the exact same radius and have the exact  same permittivity,  therefore to reach a point where charge flow slops would be a point where they attain  the same potentials and is turn would occur when the charge on both spheres is same. 

So, + 4Q charge on the first sphere will be distributed equally on both the spheres when they are brought in contact so as to bring them to a state where they have the same potential. 

So, after contact with first sphere both of these will have  eq \f( + 4 + 0, 2)  = + 2Q charge.

After contacting with second sphere both of the spheres (( 10Q and + 2Q sphere which was initially uncharted) will have eq \f(+ 2 ( 10,2)  = ( 4Q charge.

So, Sphere A will have + 2Q charge 

Sphere B will have ( 4Q charge.  
eq \o((,d) The force experienced by two charges at a certain distance in free space is grater than force experienced in dielectric medium. The ratio of forces experienced by two charges in free space and in dielectric medium at a certain distance is called dielectric constant. 

Let's consider, 

F = force experienced by two charges in free space 

Fwater  = force experienced by two charges in water 

KWater  =  dielectric constant  of water 

by the definitions   

KWater  =    eq \f(F,Fwater)  

	80 =  eq \f(F,Fwater) 
FWater =  eq \f(F,80) 
	Kwater = 80 (given) 


So, the force is 80 times less than the force experienced in free space. 

According to the question,
Let, magnitude of one charge be x Q 

As the magnitude of other charge be (9 ( x) Q 

From Coulomb's law, 

	F =  eq \f(1, 4 ( (ok)   eq \f(q1 q2,d2) 
2 =  eq \f(1,4 ( (o)   eq \f(x (9 (x),(0.3)2) 
2 = 9 ( 109 (  eq \f(x ( 9 ( x),0.32) 
x (9 ( x) = 2 ( 10–11Q2 
	F  = 2N 

q1 = x 

q2 = 9 (x 

d = 0.3

k = 1 [Free space]


In second case 

	F Water 
=  eq \f(1, 4 ( (ok Water)   eq \f(q1 q2,d2) 

=  eq \f(9 ( 109,80)    eq \f(x (9 ( x),0.32) 

=  eq \f(9 ( 109,80)  (   eq \f(2 ( 10–11,0.32) 

= 0.025 N 
	q1 = x 

q2 = 9 ( x 

K Water = 80 

d = 0.3


 So, there is change in the force between them. 

Answer to the question no. 7 
eq \o((,a) 1 A : If an amount of charge 1 C flows in 1 second through any cross section of a conductor, then the quantity of electric current produced is called 1 A.
eq \o((,b) The filament of electric bulbs that are used in our houses is made of tungsten. Tungsten can convert electrical energy to light and thermal energy owing to its high resistivity and melting point.
Fuses will be such that it can bring slightly higher current than the maximum current an electrical device or appliance can tolerate safely. So, elements in fuse should have low resistance. But, tungsten has a high resistance.
So, tungsten bulb used in bulbs but not in fuse wires.
eq \o((,c)    Here, the resistances given are, R1 = 6(, R2 = 4(

R3 = 4(, R4 = 2(, R5 = 3(

Electromotive Force, E = 12V


Electric Current, I = ?

Now, 


R2 and R3 are parallel,

(
 eq \f(1,Rp) =  eq \f(1,R2) +  eq \f(1,R3)
or,
  eq \f(1,Rp) =  eq \f(1,4() +  eq \f(1, 4()
or, 
 eq \f(1,Rp) =  eq \f(2,4()
( 
Rp = 2(

Again, R1, Rp, R4 andR5 are connected in series

( 
Req  = Rs = R1 + Rp + R4 + R5

    = 6( + 2( + 2( + 3(

    = 13(
We know,


Electric Current, I =  eq \f(E,Req) =  eq \f(12V,13() = 0.923A

( So, Ammeter will read 0.923 A.
eq \o((,d) Given, A

Power of the Oven, P0 = 2kW


Voltage in a domestic electric circuit, V = 220V


Electric Current, I = 5A

Now, if the power of a domestic electric circuit is P, we know,


P = VI = 220V ( 5A = 1100W = 1.1 kW


Here, P < P0

So, when connected to the domestic electric circuit, the electric oven will not run at its highest power of 2kW. It will run at 1.1 kW.
Answer to the question no. 8 
eq \o((,a) Magnetic effect of current: A magnetic field is produced when a current flows through a wire. This is known as the magnetic effect of current.
eq \o((,b) Two magnetic lines of force do not intersect each other because two tangents can be drawn from that point of intersection which will give two directions of the field from the same point, which is not possible. So, two magnetic lines of force can never intersect each other.
eq \o((,c) Here,  NA = 5N 


NB = N 

We, know that,


 eq \f(Ep,Es ) =   eq \f(Np,Ns)  

(
 eq \f(V1,V2)  =   eq \f(5N,N) 
(
V1 = 5V2
(
V2  =   eq \f(V1,5) 
So, the value of V2 is   eq \f(V1,5) 
eq \o((,d) A current carrying coil produces magnetic lines of force and hence acts like a magnet which is also called electromagnet.

So, it also has a north pole and south pole like a magnet. In order to determine the North and south poles of a current carrying coil, a magnetic needle can be used. 

If the pole of the needle adjacent to the coil is north, then that side of the coil produces north pole and vice versa. 

South pole and the other side produce.

[image: image11.jpg]



A coil of current-carrying wire otherwise known as a solenoid, is often referred to as an electromagnet. The right-hand curl rule for solenoids states that, when my fingers curve in the direction of current flow through the coils, the thumb points in the direction of the coil's magnetic moment, or the "N pole" of the solenoid. 

When a current flows through a wire, a magnetic field is created around it. This is known as the magnetic effect of current.
[image: image12.png]


[image: image13.jpg]



The right diagram shows a cross-section of the same coil. The black circles [image: image14.png]


 represent where the current is flowing out of the coil and the crosses [image: image15.png]


 represent where the current is flowing into the coil. Using the right hand curl rule results in my fingers curling up, out of the page, at the top of the diagram and down in towards the wrist at the bottom of the diagram. Consequently my thumb, the North Pole, or magnetic moment of this solenoid, must point down to wants the right. Remember that magnetic field lines start from the North Pole and end in the South Pole.
42. Sylhet Cadet College, Sylhet
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Answer to the question no. 1 
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 they ray emerges from the other surface being parallel to the incident ray then it is called optical centre. 

eq \o((,b) The refractive index of glass with respect to air is 1.52 means the ratio of the sine of angle of incidence to the sine of angle of refraction is 1.52 when light travels from air to glass. Besides, it also means that the ratio of velocity to light in air to that of light in glass is 1.52. 

eq \o((,c) The far point of a normal eye is at infinity. But the far point of Ali's eyes is 100 cm. So, he cannot see any distant object distinctly, and hence he is suffering from short sight or myopia. 

Ali should use a concave lens to get rid of myopia. The concave lens will form the image of an object at infinity at a distance 100 cm from his eyes, which is the far point of his eye. 

Let, the distance of the object, u = (
The distance of the image, v 
= ( 100 cm 
(‘(’ sign is used as the virtual image is formed)



= ( 1m

And focal length, = f

Now,


     eq \f(1,u) +\f(1,v)  =  eq \f(1,f) 

(  eq \f(1,() (\f(1,1)  =  eq \f(1,f) 

(  eq \f(1,f)  = ( 1


( f = ( 1

( focal length, f = ( 1 meter

( Power of the lens 

=  eq \f(1,f) = ( 1D (Ans.)
eq \o((,d) The near of point of Belal of the stem is 35 cm. But the near point of normal eye is 25 cm. So, Belal cannot see objects nearer than 35 cm distinctly. So, he is suffering from long sight or hypermetropia.    

So, the power of convergence the eyelens of Belal has to be increased. Therefore, the lens of spectacles of Belal is convex. With the help of that convex lens, the near point of Belal becomes 25 cm. It is shown in the following figure (
Fig : Remedy of long sight using convex lens.
The figure (a) shows that the eye lens cannot form image for an object at 25 cm distinctly as the power of convergence of eye lens decreases. 

The figure (b) shows tht the near point of Belal is at 35 cm. 

The figure (c) shows how a convex lens helps belal to get rid of long sight or hypermetropia. 

Answer to the question no. 2 
eq \o((,a) Efficiency means how much of the given energy is obtained as effective energy. In other words, 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%
eq \o((,b) Concave lens can diverge a beam of parallel light rays after refraction. It is shown below : 


As concave tens can diverge parallel light rays after refraction, it is called diverging lens. 
eq \o((,c) The given circuit is ( 

2( and 3( are connected in series.

So, 2( and 3( makes (2 + 3)( = 5(
This 5( resistance is connected in parallel with 6(.

So, this combination 
=  eq \b\bc\((\f(1,5) + \f(1,6))(1 

=  eq \b\bc\((\f(6 + 5,30))(1 

=  eq \b\bc\((\f(11,30))(1 

=  eq \f(30,11) (
Now, this combination of resistances is connected in series with 3( and 4( resistances. 

( Total equivalent resistance,
Req 
=  eq \b\bc\((4 + 3 + \f(30,11))  

=  eq \b\bc\((7 + \f(30,11)) 

=  eq \b\bc\(( \f(77 + 30,11)) 

=  eq \f(107,11) (

= 9.7272( (Ans.)
eq \o((,d) Here,

The equivalent resistance of the circuit,


Req =  eq \f(107,11) (
Voltage, v = 12v.

( Power, P =  eq \f(v2,R) =  eq \f((12)2,107/11)  = 14.8037W.



= 0.014803 kW.

The circuit rus 06 hours per day.

( Energy spent in one month = (30 ( 6 ( 0.014803) kWh




= 2.6646 kWh.

Now, price per unit is 5 taka

( Electric bill = (5 ( 2.6646) taka = 13.3233 taka (Ans.) 
Answer to the question no. 3
eq \o((,a) The angle of in the denser medium for which the angle of refraction in the rarer medium becomes 90( when light rays travel from denser to rarer medium is called critical angle. 

eq \o((,b) 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. 

As the altitude increase, the length of the air column decreases. So, the weight it applies on per-unit surface area i.e. pressure decreases with the increase of altitude from the surface. 
eq \o((,c) Here given, 


Initial velocity of car A, uA = 0 ms(1

Acceleration of car A, aA = 10ms(2
And, Initial velocity of car B, uB = 100 ms(1
Acceleration of car B, aB = 0 ms(2
Distance to travel, s = 50 km



= (50 ( 1000) meter



= 50,000 meter

Let, car A and B takes tA and tB second to travel 50,000 meter.

( s = uAtA +  eq \f(1,2)aAtA2 
( 50,000 = 0 +  eq \f(1,2) ( 10 ( tA2
( 5tA2 = 50,000

(  tA2 = 10,000

( tA =  eq \r(10(000) = 100 sec

And, s = uBtB +  eq \f(1,2)aBtB2 
( 50,000 = 100tB 

(  tB = 50,000/100 = 500 sec.

( Car A and car B takes 100 sec and 500 sec respectively to travel 50 km. (Ans.)

eq \o((,d) Here given,


Initial velocity of car A, uA = 0 ms(1

Acceleration of car A, aA = 10 ms(2

Initial velocity of car B, uB = 100 ms(1

Acceleration of car B, aB = 0 ms(2
Let, car A overtakes car B after t second. 

Therefore, after t seconds, 

uAt +  eq \f(1,2) aAt2 = uBt +  eq \f(1,2)aBt2 
(  eq \f(1,2) × 10t2 = 100 t
( 5t2 = 100 t

( t2 = 20t

( t2 ( 20t = 0

( t(t ( 20) = 0

So, (t ( 20) = 0

( t = 20 sec
or t = 0

Therefore, after 20 seconds car A will be in line with car B. And a moment later it will overtake car B as it is travelling with an acceleration while car B is travelling with uniform velocity. 

Answer to the question no. 4
eq \o((,a) 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((,b) Concave lens diverges a beam of parallel light rays after refraction. So, the refracted rays do not meet. Rather they seem to diverge from a point before it and hence virtual image is formed. 

Besides, for real image to form, the light rays must converge or meet at a point. But concave lens can not converge parallel rays. 


Therefore, concave lenses cannot produce real image. 
eq \o((,c) Here, given,

Amount of water, m = 1500 litre 



= 1500 kg

Height,h = 100 m

Time, t =1 minute = 60 second

Efficiency, ( = 70% = 0.7

      ( =  eq \f(Pout,Pin) 
( Pin 
=  eq \f(Pout,() 

=  eq \f(mgh,t.()  

=  eq \f(1500 ( 9.8 ( 100,60 ( 0.7) 

= 35,000 watt


= 35 kW. (Ans.)
eq \o((,d) The input power, Pin = 35 kW [from (c)]

Amount of water, m = 1500 kg

Efficiency, ( = 60% = 0.6

Height, h = 100 m

So,( = eq \f(Pout,Pin) 
( ( =  eq \f(mgh,t.Pin) 
( t =  eq \f(mgh,(.Pin) 
( t =  eq \f(1500 ( 9.8 ( 100,0.6 ( 35000) 
( t = 70 sec

( Extra time needed = (70(60) sec = 10 sec (Ans.) 
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 gas simultaneously, is called the triple point of water. The temperature of the triple point of water is 273.16 K. 
eq \o((,b) The rails expand due to the 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 so that the rail line does not bend due to its expansion. 
eq \o((,c) Here,

The final temperature in degree celcius, C = 66.89(C

Let, the temperature in Farenheit be F

So,  eq \f(F ( 32,9) = \f(C,5) 
( F =  eq \f(C,5)  ( 9 + 32

( F =  eq \f(66.89,5) ( 9 + 32

( F = 152.402.

Therefore the Farenheit value is 152.402F (Ans.)

eq \o((,d) Here given,


Initial length, Lo = 100 m


Final length, L1 = 100.033 m


Initial temperature, (i = 36.89(C


Final temperature, (f = 66.89(C

( Change in temperature, (( 
= ((f ( (i) 

= (66.89 ( 36.89)K

= 30 K
Change in length, (L 
= L1 ( Lo

= (100.033 ( 100)m


= 0.033 m

Now, (L = Lo ( ((

( Lo.(.(( = (L


( ( =  eq \f((L,Lo(() 

( ( =  eq \f(0.033,100 ( 30) 

( ( = 11 ( 10(6 K(1
This is the co-efficient of linear expansion of iron. So, the metal is iron.  
Answer to the question no. 6
eq \o((,a) The time during which just half of the total number of radioactive atoms undergoes disintegration is called the half-life of that element. 
eq \o((,b) Snell’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. It is explained in the following figure ( 

In the figure,

angle of incidence, i = (AOC

angle of refraction, r = (BOD

According to Snell’s law, 


 eq \f(sin i,sin r)  = constant.
eq \o((,c) Here given,


mass of bullet, mb = 10g = 0.01 kg


velocity of bullet, vb = 1 kms(1 = 1000 ms(1

mass of gun, mg = 50 kg

Backward velocity of gun = vg
According to the conservation of momentum, 

     mbvb + mgvg = 0

( mgvg = ( mbvb
( vg =  eq \f((mbvb,mg) 
( vg = (  eq \f(0.01 ( 1000,50) = ( 0.2ms(1
So, the backward velocity of the gun is 0.2ms(1. (The negative sign indicates backward velocity). 

eq \o((,d) The initial velocity of bullet, u = 1kms(1



= 1000 ms(1
The final velocity, v = 0 ms(1
Distance travelled in wood, s = 3cm




= 0.03 m


mass of bullet, m = 10 gm




= 0.01 kg

Let, the retardation, = ar
So, v2 = u2 ( 2ars

( 0 = u2 ( 2ars

( 2ars = u2
( ar =  eq \f(u2,2s) 
( ar =  eq \f((1000)2,2 ( 0.03) = 16.66 ( 106ms(2
( Resistive force, 


F 
= mar 


= (0.01 ( 16.66 ( 106)N



= 16.66 ( 104N (Ans.) 

Answer to the question no. 7
eq \o((,a) ETT is the short form of ‘Exercise Tolerance Test’. It is a test of the stimulated heart. Electric activities or functions (rate of rhythm) of the heart during exercise are recorded by ETT. 
eq \o((,b) The specific resistance of a wire is 1.3 ( 10(5 (m means the resistance of the wire is 1.3 ( 10(5( if its length is 1m and cross sectional area is 1m2.
eq \o((,c) Here given,

Charge of A, qA = + 80 C

Charge of B, qB = ( 30C

Distance, d = 15 cm = 0.15 m

( Force, F = C eq \f(qAqB,d2) 

( F = 9 ( 109  eq \f((+80)((30),0.152)  [C = 9(109 Nm2C(2]


( F = ( 9.6 ( 1014N. 

The negative sign indicates that the force is attractive. And the force is 9.6 ( 1014 N. (Ans.)

eq \o((,d) Here given, the metal balls are of the same size and material. So, if they are connected by a wire, charge will flaw until their potential becomes equal. 

Now, Distance between A and B, d = 0.15 m

Charge of A, qA = + 80 C

Charge of B, qB = ( 30C

( Charge of A and B after reaching the same voltage level, 


q =  eq \b\bc\((\f(qA + qB,2))  =  eq \b\bc\((\f(80 ( 30,2)) C = + 25C

Now, the force,


F 
= C eq \f(q1q2,d2) 


= 9 ( 109 ×  eq \f((25)2,0.152) 


= + 2.5 ( 1014 N

Here, the force is repulsive,

Therefore, the force decreases to 2.5 ( 1014 N and the force is repulsive. 
Answer to the question no. 8
eq \o((,a) The wave which moves perpendicularly to the direction of vibration of the particles is called transverse wave. 
eq \o((,b) The boiling point of a material increases with the increase of pressure. As the atmospheric pressure increases, the vapour pressure of the liquid needs to be higher. Therefore more heat is required to make the vapour pressure equal to atmospheric pressure. 

That’s why boiling point increases with the increases of pressure. In the same way, the boiling point decreases with the decrease of pressure.   
eq \o((,c) Velocity of sound, in air at 0(C is 332ms(1 and for 1(C increase in temperature, the velocity of sound in air increases by 0.6ms(1.

The temperature of air, = 20(C

( Velocity of sound in air at 20(C,


v = (332 + 0.6 ( 20)ms(1 = 344 ms(1 (Ans.)

eq \o((,d) Velocity of sound in air at 20(C is va = 344 ms(1 [from (c)]

Time to hear the sound, t1 = 0.5 sec

( Distance of Rafik from the source, 


dR = (344 ( 0.5) = 172m

Again, the velocity of sound in water,


vw = 1460 ms(1
Time to hear the sound, t2 
=  eq \f(2dR,v) 

=  eq \f(2×172,1460) 

= 0.24s
( The distance of Safik from the source of sound,  

ds = v × t2 = (1460 ( 0.24) m = 350.4 m
So, the distance of Rafiq and Safik from the source is 172 m and respectively. 
Therefore, is at a greater distance from the source compared to.
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Answer to the question no. 1 
eq \o((,a) The difference between the smallest main scale division and the vernier scale division is defined as the Vernier constant.
eq \o((,b) Weight is a force which is a vector. So, it has a magnitude and direction. However, mass is a scalar. Weight and mass are related to one another, but they are not the same quantity. Mass is multiplied with acceleration due to gravity to calculate the weight of an object. Acceleration due to gravity is directed vertically downward. So, the weight is also vertically downward.
eq \o((,c) Initial velocity at the starting of 1st second, is, u = 0m/s.

final velocity, after completing 1st second, v = 5m/s

Time = 1 sec,

Distance travelled, S =  eq \b(\f(u ( v,2)) t


=  eq \b(\f(0 ( 5,2)) ( 1


= 2.5m

eq \o((,d) 
	We know,

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

=  eq \f(5 ( 0,1) 

= 5 ms(2
	for, second second

u = 0 m/s

v = 5 m/s

t = 1 sec.

a = ?


again

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

=  eq \f(1 ( 5,1) 

= ( 4ms(2
	for, 3rd second

u = 5 m/s

v = 1 m/s

t = 1 sec.


Therefore at the 2nd second the acceleration is 5m/s2, and at the 3rd second the returdation is 4m/s2.  

Answer to the question no. 2 
eq \o((,a) Efficiency: Efficiency means the ratio of the effective energy and the total given energy. Usually efficiency is  expressed as a percentage.
∴ Efficiency, η = Pout​/P​in× 100%
eq \o((,b) To climb a particular height, the amount of work done in a either vertical or a bent stair is the same. 

     W = mgh

but W = F.x

Therefore, it depends on the amount of force applied and the distance moved in the direction of the force. 

Since the distance travelled while travelling vertically is less, therefore the amount of force to be applied will be greater.
Therefore, to climb by a bent stair is easier.
eq \o((,c) 
	Volume of the well,

v 
= r  eq \f(d2,4) . l


= r (  eq \f((1.8)2,4) ( 4


= 10.178 m3
	Given
diameter of the well is d = 1.8m

depth of well is l = 4m

density of water is p = 100 kgm(3
height of tue roof is h = 36m

work done, w = ?

	Mass of water m 
= (v



= 1000 ( 10.178


= 10178 kg.


Work done, w 
= mgh


= 10178 ( 9.81 (  eq \b(36 ( \f(4,2)) 

= 10178 ( 9.81 ( 34


= 3394770.12 Joules
eq \o((,d) from (c) we found that, work to be done is 3394770.12J 


p 
=  eq \f(w,t) 


=  eq \f(3394770.12,(24 ( 60 ( 30)) 


= 2309.36W


= 3.09 HP

Therefore, 1.5 HP pump will not be able to empty the well within that time. 
Answer to the question no. 3
eq \o((,a) The fourth state of matter is plasma. Plasma is ionised gas at a very high temperature. The main source of plasma is the Sun. The other stars are also the sources of plasma. The plasma state is formed at a few thousand degrees of temperature.
eq \o((,b) The rate of increase of velocity of a freely falling body on Earth due to the force of gravity is defined as the acceleration due to 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 = GM/R2

Here, M = mass of the Earth

G = a universal constant, which is called gravitational constant

R = radius of the Earth
eq \o((,c) Velocity of sound at 30(C is (332 ( 0.6 ( 30) or 350 m/s

The wave length of the wave is ( = 29.17 cm = .2917m

Therefore, frequency of sound wave, n is 


v = n(
Or,
n =  eq \f(v,() 


=  eq \f(350,.2917) 


= 1199.8 ( 1200Hz 
eq \o((,d) The velocity of sound is 350m [from c]. Time interval required to hear an echo is 0.1 second therefore, the minimum distance required is,

     2d = vt

or, 2d = 350 ( 0.1

or d = 17.5m

The distance between source and the reflector is 16m. Therefore, the source is to be placed at a distance 1.5 m backwards from the previous position or the reflector is to be placed 1.5m forward. 
Answer to the question no. 4
eq \o((,a) Critical angle is defined as the angle of incidence which provides an angle of refraction of 90 degrees. 
eq \o((,b) Sometimes thirsty traveler in the desert sees the inverted image of a distant tree, and thinks there is water. When he comes close to the tree, he realizes his mistake that there is no water. This happens due to the total internal reflection of light. This event is called a mirage. 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 the same time, an upside down image is seen, which we call a mirage.
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eq \o((,c) Mirror (i) is used for nose, throat ear and observation. Therefore, it is a concave mirror.

An object is placed at 20cm in front of the mirror, extremely magnified image forms it is because the object in placed at the focal distance. We can see from equations

	      eq \f(1,u) (  eq \f(1,v) =  eq \f(1,f) 
or  eq \f(1,20) (  eq \f(1,() =  eq \f(1,f) 
or, f = 20cm
	Here,

u = object destance = 20cm

v = image distence = (
f = focal length 


Therefore, the radius of carvature will be 

      r = 2f

or, r = 2 ( 20 cm = 40cm

Rag diagram:
The rays NR( and OQ(, meets at infinity. So, the image becomes extremely large and at an infinite distance. 

eq \o((,d) Mirror (ii) is used to see the rear view in the vehicles. The mirror (ii) is a convex mirror. 

Convex mirrors enable the driver to see a wide area of the road behind the car. The convex mirror makes the rays of a parallel beam diverge as if they were coming from its focus, there by producing a diminished virtual image, which the driver can see. Convex mirror reflect rays out wards, such that the rays coming from a convex mirror appear to come from a single point behind the mirror. An image is formed behind the mirror and is smaller than the object. Convex mirrors can capture rays from a wide area. The field of view of a plane mirror is much less than that of convex mirror.

In this figure, diminished erect one virtual image is formed. Where ever the object is placed the image will be erect, virtual and diminished. And it will form in between the pole and focus. So, a driver can see a rear view by looking at the mirror.  
Answer to the question no. 5
eq \o((,a) At standard pressure and at the temperature at which pure ice melts to water or pure water freezes to ice is called the lower fixed point of ice. It is also known as the freezing point or ice point.

eq \o((,b) The rails expand due to the heat of the sun, or due to the heat produced by friction between the wheels and the rails while the train moves. For this expansion, sufficient space is kept between the two rails. If gaps between the rails are not kept, the rail line will bend due to its expansion.
eq \o((,c) For, C = 36.89(C


 eq \f(C,100) =  eq \f(F ( 32,180) 
Or,  eq \f(36.89,100) =  eq \f(F ( 32,180) 
Or,
F ( 32 = 66.402

Or,
F = 98.402 (F (Ans.)

For, C = 66.89(C

 eq \f(C,100) =  eq \f(F ( 32,180) 
Or,  eq \f(66.89,100) =  eq \f(F ( 32,180) 
Or, F ( 32 = 120.402

( F = 152.402(F (Ans.)
eq \o((,d) 

	Coefficient of zinear expansion is 

( =  eq \f(l2 ( le,l1 ((2 ( (1)) 

=  eq \f(100.33 (100,100(66.89 ( 36.89)) 

= 1.1 ( 10(4 k(1
	There,

initial temperature, 


(i = 36.89(C

final temperature, 

(f = 66.89(C
length  of rod is 100m.

( = ?

final length of the rod is 100.33m


The coefficient of linear expansion of steel is 1.1(10(4K(1. Therefore the material is steel.
Answer to the question no. 6
eq \o((,a) 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.
eq \o((,b) Electromotive Force (e.m.f) is the voltage when the circuit is open, and the potential difference is the voltage when the circuit is closed. During the flow of current in a closed circuit, some voltage is used to overcome the internal resistance of the cell. This is why potential difference is always less than e.m.f.

V = emf + Ir 

where r = internal resistance of the cell
eq \o((,c) 
	Force, F = C  eq \f(q1q2,r2) 

= 9 ( 109  eq \f(9 ( 2,62) 

= 4.5 ( 109 N
	Here,

Charge at A, q, = 9c

Charge at C, q2 = 2c

distance between them 

d = 6m

F = ?


The repulsion force is 4.5(109 Newtons.
eq \o((,d) For, A and B,

Charge at A, q1 = 9C

Charge at B is q2 = (4C

distance between them is, d = 4m

Therefore, force between A and B is

FAB = C  eq \f(q1q2,d2) 
= 9 ( 109 (  eq \f(9 ( ((4),42) 
= (2.025 ( 1010 N

For B and C,

Charge at C is, q1 = 2C.

distance between them, d = 2m.

Therefore force between B and C in

FCB = C  eq \f(q1q2,d2) 

= 9 ( 109 (  eq \f(2 ( ((4),22) 

= (1.8 ( 1010 N

B is being attracted by both A and C, from both sides, as FAB > FCB therefore, it will not be in equilibrium. It will be moving towards A with a net force 2.25 ( 109 N.

Answer to the question no. 7
eq \o((,a) Refractive Index: For a particular pair of transparent mediums and a particular colour of light, when the ray of light refracts from one medium to another, if the angle of incidence is i and the angle of refraction is r, then  eq \f(sin r,sin i) will be a constant. This is called refractive index of the second medium with respect to the first medium for that colour of light. It is expressed by n.

eq \o((,b) A concave mirror is used as a reflector in car head-lights because the concave mirror behind the lamp reflects the light straight towards the observer, as shown. This is how the driver sees the object clearly.
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eq \o((,c) The ideal ray diagram of a concave mirror is given below:

PQ is an object place d at QC = u distance. Light passes from PN, refracted to NX, and to PC, passes to CY, NX extended backwards and met with PY at P(, So, P(Q( is the image of PQ. A virtual erect and diminished mage. It is from figure that the two triangle PQC and P(Q(C are formed, where PQ = l, P(Q( = l(, and CQ = u, and CQ( = (v [virtual image]

From two triangles, we fond that,

(PQC = (P(Q(C [1 right angle]

(QPC = (Q(P(C

So, (PCQ = (P(CQ(
So, they are similar triangles. 

Therefore,  eq \f(PQ,P(Q() =  eq \f(QC,Q(C) 

Or  eq \f(l,l() =  eq \f(u,(v) 
Therefore, the ratio of object and image is


  eq \x\le\ri(( \f(u,v)) =  eq \f(object distance,image distance) .
eq \o((,d) Convex lens produces virtual image when placed in between focus and centre, Therefore,

PQ is placed in between F and C. From P light ray passes parallel to principal axis to lens, PN, and refracted through NF( to NY, another light ray passes to PC on d do not deviate, passes to CY, but NX and CY are diverging. They do not meet. So, they are extended backward, they met at P(, So, drawing perpendicular on principal axis, it cats at Q(. So P(Q is the image position. It is, seen that P(Q is a virtual, erect and magnified image. 
Answer to the question no. 8
eq \o((,a) The intensity of a magnetic field depends upon the amount of current, the number of turns of the wire and the power of the magnet.
eq \o((,b) The intensity of this magnet can be increased —
· by increasing the flow of the current

· by increasing the number of turns of coil of the solenoid

· by bending the iron rod in the form of a ‘U’ and keeping the two ends of U as close as possible.

· by using soft iron

eq \o((,c) 

	Here,
      eq \f(Ep,Es) =  eq \f(np,ns) 
or,  eq \f(210,Es) =  eq \f(30,100) 
or Es = 700V.
	Here

np = 30

Ep = 210V
ns = 100

Es = ?


eq \o((,d) 

	We know,

       eq \f(Ep,Es) =  eq \f(np,ns) 
or,  eq \f(210,1500) =  eq \f(30,ns) 
or, ns = 214.28 ( 215
	Here

np = 30

Ep = 210V
Es = 1500V
ns = ?


As the secondary coil voltage is to be increased, therefore, the turns in the secondary side must also be increased. The secondary side should have 215 turns to make a voltage of 1500V. 
Answer to the question no. 9 
eq \o((,a) Specific resistance: 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. At a certain temperature, the resistance of a conductor depends on its physical conditions (e.g. length, cross - section etc.). But the resistivity of a conductor depends only on its material.
eq \o((,b) The reciprocal quantity of resistance is called conductance. Like that, the reciprocal quantity of specific resistance is called conductivity. Conductivity is expressed by the letter σ. The value of σ depends on the type of material of the conductor and its temperature.
Say, the specific resistance of the material of a conductor = ρ

Therefore, the conductivity of its material is σ =1/ρ

As unit of ρ is Ω m, Therefore, the unit of σ is (Ω m)–1.
eq \o((,c) 

We have to find out the equivalent resistance across BC arm. Therefore,

R1 and R2 are series connection

Req = R1 ( R2 = 2 ( 4 = 6(
Req and R3 are in parallel.

       eq \f(1,Req) (  eq \f(1,R3) =  eq \f(1,R(eq) 
Or,  eq \f(1,6) (  eq \f(1,4)  =  eq \f(1,R(eq) 
Or, Req( =  eq \f(12,5) 
Now, Req( and R4 are in series connection.

Therefore, R(eq = R(eq ( R4 =  eq \f(12,5) ( 4 =  eq \f(32,5) (
Now, R5 and Req( are in parallel connection. So,

       eq \f(1,R(eq) =  eq \f(1,R(eq) (  eq \f(1,R5) 
Or,  eq \f(1,R(eq) =  eq \f(1,\f(32,5)) (  eq \f(1,2) 
Or, R(eq =  eq \f(32,21) = 1.52
eq \o((,d) 
Here, R1 and R2 are in series.

R4 and R5 are in series

and R1 and R2, R4 and R5, R3 are in parallel. Therefore, equivalent resistance across AC is
 eq \f(1,Req) =  eq \f(1,4 ( 2) (  eq \f(1,4)  (  eq \f(1,2 ( 4) 

 =  eq \f(1,6)  (  eq \f(1,4)  (  eq \f(1,6) 
( Req =  eq \f(12,7) 
Therefore, main circuit current is 


I =  eq \f(v,Req) =  eq \f(12,\f(12,7)) = 7A

Now current through Ac is IAC = ?

Now, voltage across AC is 12V and Resistance is 4(
Therefore flow of current is  eq \f(V,R) =  eq \f(12,4) = 3A

( IAC = 3A

Therefore, the current in the main circuit will be more.
44. Barisal Cadet College, Barisal

Physics (Creative)

Answer to the question no. 1 
eq \o((,a) Position : Consider a point P located at P(x, y). A positive 6m in x-direction and positive 4m in y-direction, this is the position of point P. So, position is a place where someone or something is located or has been put. Position is a vector quantity because it has direction. 

eq \o((,b) Reference frame : A particular point which is used to find out the position any object is called reference point. In other words origin and fixed object with respect to which, the position, rest and motion of another object can be determined is known as reference frame. To decide whether an object is in rest or in motion it is necessary to choose a reference frame. If the relative position of the object with respect to the reference frame remain unchanged with time it is said to be in rest and if the relative position of the object changes with time then the object is in motion with respect to the reference frame. 


In Fig: 1(b) XY is the reference frame. It is used to determine the position of an object at point P and to decide whether the object is in rest or in motion with respect to it. 
eq \o((,c) Two cars reach of the first destination after equal duration of time, So t1 = t2 = t and distance travelled by the two cars,

	    s1 = s2
( u1t +  eq \f(1,2)a1t2 = u2t +  eq \f(1,2)a2t2 
( 18t +  eq \f(3,2)t2  = 12t +  eq \f(5,2)t2 
( t2 ( 6t = 0

( t(t ( 6) = 0

as, time t ( 0

( t = 6 sec
	Car-1 :

Initial velocity, u1 = 18 m/s.

Acceleration, a1 = 3m/s2
Car-2 :

Initial velocity, u2 = 12 m/s.

Acceleration, a2 = 5 m/s2.


So, in the first case distance travelled by the first car,


s1
= u1t +  eq \f(1,2)a1t2 


= (18 ( 6) +  eq \b\bc\((\f(3,2) ( 62) m



= 162 m

Ans : 162 m
eq \o((,d) 
	Distance travelled by the first car in 8 s. 

 u1t1 +  eq \f(1,2)  a1t12
= (18 ( 8) +  eq \b\bc\((\f(1,2) ( 3 ( 82) m

= 240 m. 

Distance travelled by the second car in 9 s. 

s2 = s1 = 240 m

s2 = u2t2 +  eq \f(1,2) a2( t22
( 240 = (12 ( 9) +  eq \f(1,2) a2( (9)2
(  eq \f(1,2) a2( (9)2 = 132

( a2( = 3.26 m/s2
	Car-1 :

Initial velocity, u1 = 18 m/s.

Acceleration, a1 = 3m/s2
Total time, t1 = (6 + 2)s = 8s 

Car-2 :

Initial velocity, u2 = 12 m/s.

Total time, t2 = 9s 

Acceleration, a(2 = ?


To travel the same distance in 9s travelled  by the car-1 the acceleration of the second car must be 3.26 m/s2. 

Answer to the question no. 2 
eq \o((,a) Apparent Weight : Apparent weight of a body is the weight which does not actually exist, but not appears when the body is kept in a lift or elevator, fluid. 
eq \o((,b) Gravitational Potential Energy : To raise a body above the ground against the gravitational force on external source or agent is needed to do work. This work remains stored in the body as potential energy. This energy is called gravitational potential energy. 

( Gravitational potential energy = mass ( acceleration due to gravity ( height above the reference level.

If a body of mass ‘m’ raised to a height ‘h’ above the surface of the earth, then,

gravitational potential energy = work done


( Ep = mgh. 


eq \o((,c) When the body just touch the liquid surface total potential energy of the body will convert into kinetic energy. 

	(  eq \f(1,2)mv2  = mgh

( v2 = 2gh.

( v 
=  eq \r(2gh) 

=  eq \r(2 ( 9.81 ( 10)  m/s. 


= 14.007 m/s.
	Here,

Mass of the body, 

m = 3.6 ( 104 kg

Acceleration due to gravity,


g = 9.81 m/s2. 

Height above liquid surface, 


h = 10 m

Velocity of the body just touching the liquid surface, 


v + ? 


Ans : 14.007 m/s. 
eq \o((,d) 
	Weight of the body,

W1 = mg

Here, g = Acceleration due to gravity = 9.81 m/s2
W1 
= (3.6 ( 104 ( 9.81)N


= 353160 N


= 353.16 kN

Volume of the body, 

V 
= L ( B ( h


= (2 ( 3 ( 4)m3

= 24 m3
	weigth of the body, W1
Upward thrust or buoyancy, W2
Mass of the body, 

m = 3.6 ( 104 kg

Length, L = 2m

Breadth, B = 3m

Height, h = 4m

Density, P1 = 1000 kg/m3
P2 = 1500 kg/m3
P3 = 2000 kg/m3


Buoyancy force, W2 
=P1Vg


= (1000 ( 2 ( 24 ( 9.81)N


= 235440 N


= 235.440 kN

W1 > W2; so the body will sink

Buoyancy force of liquid 2, W2(
= P2Vg


= (1500 ( 24 ( 9.81)N


= 353.16 kN

W1 = W2(; so the body will float being fully immersed in the liquid. 

Buoyancy force of liquid 3, W3( 
= P3vq


= (2000 ( 24 ( 9.81)N


= 470880 N


= 470.880 kN

W1< W3 so,the body will float being partially immersed in the liquid. 

Ans. When density of the liquid is 2000 kg/m3 then the body will float on the liquid surface. 
Answer to the question no. 3
eq \o((,a) Tomography is the process of generating a two-dimensional image of a slice or section through a 3-dimensional object. That is, it is the process of creating image. 
eq \o((,b) Concave mirror is used in treatment process (
· The concave mirror is a converging mirror.

· Since the light rays can be centralised at a point using a concave mirror, the doctor use this mirror to examine eye, car, nose and throat. 

· Dentists use concave mirror to see larger images of the teeth. 
eq \o((,c) 
	Solution :

(( =  eq \f(Ca,Cg) 
( Cg 
=  eq \f(Ca, () 

=  eq \f(3 ( 108,1.33)  m/s.


= 2.26 ( 108 m/s.
	Refractive index of the glass of the mirror, ( = 1.33

Velocity of light in air, 
Ca = 3 ( 108 m/s. 

Velocity of light through the glass of the mirror, Cg = ?


Ans : 2.26 ( 108 m/s.
eq \o((,d) Radius of curvature of the mirror = 3m

The image was 1m tall, inverted and 2.5 m from the mirror. So, the object must be outside the radius of curvature of the mirror.


Let, MPM( be concave mirror. Here, P is the pole, F is the principal focus and C is the centre of curvature. Let, the object is AO. 

The image is real and inverted, so the object is placed anywhere between infinity and centre of curvature. From the point O, a ray OM incident at the point M parallel to the principal axis and reflected through the principal focus along the path MI. Another ray OCM( from the point O incident through the centre of curvature C on the mirror and reflects back along the same path. After reflection, the two rays meet at the point I actually. Therefore I is the real image of the point O. From A, ray incident along the principal axis reflects back along the same path. So, the image of A will be formed on that line. Let us draw a normal, IB from the point I on the principal axis. Now, BI is the real image of the object AO. The nature of the image is real, inverted and smaller than the object. 

So, actual height of object (X ami) is more than the height of the image (1m). 

Answer to the question no. 4
eq \o((,a) Alpha Particle : Alpha particle is a Helium nucleus. There are two protons and two neutrons in its nucleus. The penetrating power of alpha particle is less. The mass of this particle is four times than that of the Hydrogen atom and its charge is 3.2 ( 10(19C.
eq \o((,b) Radioactivity : The phenomenon of emission of radioactive rays or particles from an element is called 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 maybe physically invalid. The harmful effect of radioactivity can be observed from generation to generation. So, people who work with radioactive radiation should be careful and from the steps must be taken to protect themselves from excessive radioactive radiation. 
eq \o((,c) 
      eq \f(1,Rp)  =  eq \f(1,R1) + \f(1,R4) 
(  eq \f(1,Rp)  =  eq \f(1,1) + \f(1,4) 
( Rp = 0.8(
( Equivalent resistance of the circuit, Req = (2 + 0.8 + 3)(
Ans: 5.8 ( 
eq \o((,d)  

Equivalent resistance, Req = 5.8(
Voltage, V = 6v

Total current flow on the circuit, I
=  eq \f(V,R) 

=  eq \f(6,5.8) A = 1.034 A

Let, voltage of point A be VA.

From the circuit, 



I = I1 + I2

( I =  eq \f(VA,R1)  +  eq \f(VA,R2) 

( 1.034 =VA eq \b\bc\((1 + \f(1,4)) 

( VA = 0.8272 v.

Current flow through the resistance, I1 


( I1 =  eq \f(VA,R1) =  eq \f(0.8272,1) A = 0.8272 A

Current flow through the resistance, I2 


( I2 =  eq \f(VA,R2) =  eq \f(0.8272,4) A = 0.2068 A


New e.m.f of the battery = 10V.

Equivalent resistance, Req = 5.8(
Current flow, I( =  eq \f(V,Req)  =  eq \f(10,5.8) A = 1.724 A

     I( = I1( + I2(
( I( =  eq \f(VA(,R1) + \f(VA(,R2) [VA( = New voltage of point A].

( 1.724 = VA(  eq \b\bc\((1 + \f(1,4)) 
( VA(  = 1.3792 v.

( I1( =  eq \f(VA(,R1)  =  eq \f(1.3792,1) A = 1.3792 A

I2( =  eq \f(VA(,R2)  =  eq \f(1.3792,4) A = 0.3448 A.

Changing current difference at resistance. 

R1, (I1 = I1( ( I1 = (1.3792 ( 0.8272)A 
= 0.552 A. 

(I2 = I2( ( I2 = (0.3448 ( 0.2068)A = 0.138 A

Ans: 0.552A, 0.138 A.
Answer to the question no. 5
eq \o((,a) Plasma state : The fourth state of matter is called plasma state. Plasma is the ionized gas at very high temperature. It is formed at a few thousand degrees of temperature. It has no definite shape and volume like gases.  
eq \o((,b) Half life of radioactive matter : The time during which just half of the total no. of radioactive atoms undergoes disintegration is called the half life of that element. As for example, let us assume that there are 800000 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 half life, there remains 200000 number of atoms. After another half-life, the number of atom will be 100000 and thus it will continue.  
eq \o((,c) 
	Weight, WA 
= mAg


= (10 ( 9.81) N


= 98.1 N

Volume of the object A,

VA 
= (25 ( 16 ( 12) ( 10(6 m3

= 0.0048 m3
Upward thrust or buoyancy, 

B 
= (VA g. 


= (1000 ( 0.0048 ( 9.81)N


= 47.088 N 
	Here,

Object A,

Length, L = 25 cm

Breadth, B = 16 cm

Height, H = 12 cm

Mass mA = 10 kg

Density of water, 
( = 1000 kg/m3
Acceleration due to gravity, g = 9.81 m/s2. 


Weight of object A in water.

W( 
= W ( B


= (98.1 ( 47.088)N


= 51.012 N

    W( = m(g

( m( =  eq \f(W(,g) 

=  eq \f(51.012,9.81) kg


=5.20 kg.

Ans : 5.20 kg. 
eq \o((,d) 
	Volume of object B : 

Density, (B =  eq \f(mB,VB) 
( VB 
=  eq \f(mB,(B) 

=   eq \f(2,400) m3

= 0.005 m3
Total volume, 

V 
= VA  + VB 


= (0.0048 + 0.005) m3

= 0.0098 m3. 

[Here, VA = LBH 


= (25 ( 16 ( 12) ( 10(6 m3

= 0.0048m3]
	Here,

Object A,

Length, L = 25 cm

Breadth, B = 16 cm

Height, H = 12 cm

Mass mA = 10 kg

Object B,

Mass, mB = 2 kg

Density of water, 
(B = 400 kg/m3
Density of water, 
( = 1000 kg/m3
Acceleration due to gravity,

g = 9.81 m/s2. 


Total mass, m 
= mA + mB.


= (10 + 2) kg


= 12 kg

New weight, W = mg


= (12 ( 9.81)N


= 117.72 N

Buoyant force, B = (Vg.


= (1000 ( 0.0098 ( 9.81)N


= 96.138 N

W > B; (Weight of the alignment is greater than the upward thrust or buoyant force). 

So, the alignment will submerge in water. 

Answer to the question no. 6
eq \o((,a) Digital signal : Digital signal means such a communication signal which can receive some definite value. These can be changed into discrete values and each of them can be identified separately. In this system, with the help of binary code i.e. 0 and 1, any information, number, letter or any special signal etc. can be understood or sent. 


eq \o((,b) Velocity of sound depends on the nature of the medium. Sound velocity in different medium is different. At 20(C the velocity of sound in air is 334 ms(1, in water it is 1450 ms(1 and in iron it is 5130ms(1. That is, the velocity of sound in air is less, in liquid it is higher and highest in solid. 
eq \o((,c) 
	    V = f(
( f 
=  eq \f(v,() 

=  eq \f(345.2,0.4) Hz


= 863 Hz

Ans : 863 Hz. 
	Given,

Wave length of the sound of the bell, ( = 40 cm = 0.4 m

Let, the velocity of the sound of 22(C temp,

V = 345.2 m/s.

Frequency of the sound f = ? 


eq \o((,d) Distance of the student from the class, d = 500 m.

Velocity of sound, V =345.2 m/s.

Time needed to hear the sound or time taken by the sound to travel 500 m is t.

Now, d = v ( t

( t =  eq \f(d,v)  =  eq \f(500,345.2) s = 1.45 s

Time of that will almost right but a slight difference of 1.45 s which will need to hear the sound from the source. 

Answer to the question no. 7
eq \o((,a) Radioactivity : The phenomenon of emission of radioactive rays or particles from an element is called radioactivity. Radioactive elements emit three energetic rays, namely alpha, beta and gamma. 
eq \o((,b) Water and ice are of different phase. Water being in liquid and ice being in solid. To convert 0(C water to ice at 0(C latent heat of fusion comes into play. For water, latent heat of fusion is 330 Toules per gram. So, when latent heat is extracted from the water at 0(C, it become ice. And feels more cooler than water due to low energy as compare to water. 
eq \o((,c) We know,

Co-efficient of linear expansion. 

	( 
=  eq \f(l2 ( l1, l1 ( ((2 ( (1))  

=  eq \f(111.2 cm ( 88 cm,88 cm ( (270(20)(C) 

= 1.0545 ( 10(3K(1.
	Here,

Initial length, l1 = 88 cm

Final length l2 = 111.2 cm

Initial temperature, (1 = 20(C

Final temperature, (2 = 270(C

Co-efficient of linear expansion, ( = ?  


Ans : 1.0545 ( 10(3K(1.

eq \o((,d) 

Heat lost by the iron rod = m1s1((1
Heat gain by water = m2s2((2.

According to the principle of Calorimetry,

	Heat lost = Heat gain.

( m1s1(1 
= m2s2((2
( m1s1((i1 ( (m) 

=  m2s2((m ( (i2)

( 2.4 ( 460 ( (270 ( (m) 

= 1 ( 4200 ( ((m ( 25)

( 298080 ( 1104 (m 

= 4200(m ( 105000

( 5304 (m 
= 403080

( (m = 75.995(C ( 76(C
	Irod rod, 

mass, m1 = 2.4 kg

Specific heat, s1 = 460 jKg(1K(1.

Initial temperature, (i1 = 270(C

Water,

Mass, m2 = 1 kg

Specific heat, s2 = 4200jKg(1K(1.

Initial temperature, (i2 = 25(C

Let, the temp of mixture be (m.  


( The temperature of the mixture willn’t reach to the boiling point of water. 

Answer to the question no. 8
eq \o((,a) Electromotive force : 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. It is denoted by E. 

The SI unit of electromotive force is IC(1 or Volt (v) 


eq \o((,b) In a circuit, an electric field is created. This electric field forces electrons to more. Hence, potential energy of the electrons falls. Whenever there is charge imbalance, potential difference is created. Charge imbalance due to the fact that, similar charges repels each other. So, we conclude that, potential difference in a circuit merely means the work done in transferring a unit positive charge from one point to another point in an electric field. 

Potential of point A and B are VA and VB (VA > VB)  


( Potential difference = VA ( VB
eq \o((,c) 
	 eq \f(Is,Ip)  =  eq \f(np,ns) 
( Is
=  eq \f(np,ns)  ( Ip

=  eq \f(500,200) ( 60A


= 150 A
	Given, 

No, of turns in the primary coil, np = 500

Voltage in the primary coil, vp = 220V

Current in the primary coil, Ip = 60 A

No. of turns in the secondary coil, ns = 200.

Current in the secondary coil, Is = ? 


Ans: 150A

	eq \o((,d) 
Voltage in the primary coil, Vp = 220V

Work done in the primary coil = 

Work done in the secondary coil, 

Changing work done in the primary coil = VdQ

= V((2 ( (1)

= 220 ( (5 ( 1015 ( 5 ( 1012)I

= 1.0989 ( 1018 I
	Given,

Initial charge flow in the primary coil, 

Q1 = 5 ( 1012C

Final (at any time) charge flow in the primary coil, 
Q2 = 5 ( 1015C


( Changing work done in the secondary coil is 1.0989 ( 1018J

Ans : 1.0989 ( 1018J












7m





O





f = 10 cm





i





P(





P





Q(





F





Q





O





F(





F





P(





P





Q(





N





M





Q





P(

















F





Q(





N





M(





M





P





M(











(





(











40cm





O





N





30cm





120cm





10 cm








air





(( I =








32.12(








P(





Y





water





C





M(





P





F











A





X





C(





45(





12 V





C





R3 = 4(





C





R5 = 2(





R1 = 2(





4(





R3 = 4(





R5 = 2(

















R2 = 4(





R1 = 2(





A





C





A





R4 = 4(





R4 = 4(





R2 = 4(





B





L











F(





P(





Space needed





Expansion





Q





C





F








Y





Q





X





M





Q(





Q(





Answers to Test Exam Questions 


(Cadet Colleges-2017): Creative





P





4m








8V





4m





18V





O





V/ms








L








L(





2(





2(





L











1(





t/s















































I





8 V





1.2(





1(





1(





I





8 V





2(





16.6 m





1m





B





A





250-x





250





x





7.5m





C





D





A





+8C





+5C





15m





C





B





A





8C





+5C





–10C





8m





4(





4(





13(





18V











6(





4(





13(





12(





18V





10 cm





Y





X








F(





C








N





2 cm





I





O





O





A





O





10 kg





duration = 0.1 sec





5 kg





F big





F small





10 kg





(c)





5 kg





4m/s





10m/s





1 m/s





10 kg





5 kg





4m/s





10m/s





I





O





N





before





I





1 m/s





after





during





(b)





O





25cm





(a)





I





N





Fig: Velocity (ms–1) vs Time (sec)





constant velocity part





acceleration part





4





3





2





1





Velocity (ms–1)





Time (Sec)





6





4





2





O





Vs 


= 120V





I3





I2





I1





(III)





(II)





(I)





Req = 4(





R5 = 8(





R1 = 8(





R4 = 8(





R3 = 4(





R2 = 6(





R5 = 8(





R1 = 8(





R4 = 8(





R3 = 4(





R2 = 6(





R1 = 8(





R5 = 4(





Req = 4(





R4 = 8(





R3 = 4(





R2 = 6(





R10 = 2(





R8 = 6(





R1 = 8(





R5 = 4(





R9 = 8(





R6 = 6(





R4 = 8(





R7 = 10(





R3 = 4(





R2 = 6(





375 – y





y





C





h = 375 m





R2 = 5(





R4 = 5(





R3 = 5(





R1 = 2(





R2 = 5(





R4 = 5(





R3 = 5(





R1 = 2(





180 m





B





V





V1





xm





(0.28− x)m





20C





V2





A





D





H





tree





4.5 cm





A





A





0.28m





50C





B








− − −








A








+ + +








800





60





25cm





u = 400 ms–1





O





bullet





25cm





1m





0





P





Q





Velocity





Graph A





time





6





5





4N





3





m2





1





6





7





8





9





10





1





2





3





4





5





Part of Graph B





8





3





10





10





9





8





7





6





5





4





3





2





1





6





7





8





9





10





1





2





3





4





5





Graph B





8





3s





5s





2s





A





B





P





A





B





VB





VA





(b)





Fig: Digital Signal





A





I





–





+





I1





I2





R2 = 4(





10V





3(





R1 = 1(





2(





I





–





+





I1





I2





R2 = 4(





6V





3(





R1 = 1(





2(





6V





3(





0.8(





2(





6V





3(





R1 = 1(





R2 = 4(





2(





Fig: 3(d)





F





B





I





M(





P





M





O





A





Fig: 2(b)





h





m





Fig: 1(b)





P (x, y)





X





Y





6





B





B





D





A





4





(a)





Fig: 1(a)





P (x, y)





X(m)





Y(m)





C





O





i





3(





2(





3(





6(





4(





25cm





25cm





(c)





35cm





C





35cm





(a)





(b)





i








10 cm

















A











PC-01// E:\Data 2017-18\SSC Test Paper 2018 English\Science Group\07. Physicis\6a. Cadet College CQ Answer.doc 1st Proof   08/11/17

_1571504561.doc
[image: image1.png]cceccccsccnn=d

.-
v
“.
‘.
g
s







M







M(







Q







O







F







C







P(







Q(







P












_1571504562.doc


M(







P







M







Q







C







Q�(







P�(







F







O












