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M. P. Birla Foundation Higher Secondary School
Selection Examination’2020-21
Class X
PHYSICS.                  Max Marks. [80]
                                                                               Time. 2 hrs
Answers to this Paper must be written on the paper provided separately. You will not be allowed to write during the first 15 minutes. This time is to be spent in reading the Question Paper. The time given at the head of this Paper is the time allowed for writing the answers.
Attempt all the questions from Section I and any four questions from Section II. The intended marks for questions or parts of questions are given in brackets [ ]. 
SECTION I (40 Marks) 
Attempt all questions from this Section.
Question: 1[ 2 x 5 = 10 ]
a) In an oscillating simple pendulum, state the positions of the pendulum when its kinetic energy and potential energy is maximum and minimum.
b) A sack of rice weighs 50 kg. To what height should it be raised so that its potential energy may be 1960 J ? ( g = ms-2)
c) State two advantages of connecting electrical appliances in parallel over series connection. 
d) Why is a longer handle of a water pump preferred ? Explain.
e) Define the velocity ratio of a machine. What is its unit ?
Question:2[ 2 x 5 = 10 ]
a) 8000 J of heat is given to 200 g of copper at 200 C. What is the final temperature if specific heat capacity of copper is 0.4 Jg-1K-1 ?
b) The speed of light is 3 x 108 m/s. Calculate the frequency of yellow light of wavelength 6000 A0 .
c) A slab of ice at -100C is constantly heated till it changes to steam at 1100C. Draw a graph showing the changes of temperature with time.
d) How will you identify a lens whether it is a convex or a concave,without touching it?
e) Name the charge carriers responsible for electric current in copper wire and in acidulated water.
Question:3[ 2 x 5 = 10 ]
a) Complete the diagram taking two rays and drawing appropriate lens. Mark the focus and optical centre of the lens in your diagram
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b) Can echoes be heard in a small room? Explain.
c)Write two necessary conditions for total internal reflection.
d) Name the radioactive radiation which (i) cannot be deflected by electric or magnetic field (ii) is positively charged.
e) What is the heat generated in a coil of resistance 80 Ω, if current of 3 A is passed through it for 5 second?
Question:4[ 2 x 5 = 10 ]
a)Draw a neat lebelled diagram of a block and tackle system of 4 pulleys.
b) When a rocket takes off from the ground, its potential energy as well as kinetic energy increases. Does it contradict with the principle of conservation of energy?  
c) State the energy change that takes place in the following cases
    (i) Bullet fired from a pistol
    (ii) Steam Engine

d)How will the position of the centre of gravity of a hollow sphere change if the cavity of the hollow sphere be filled with mercury?
e) An electric kettle is marked 250V, 1 kW. What is the resistance of its heating element and the maximum current that can safely be carried by the element?
SECTION B
(Answer any four questions from this section)
Question: 5[3+3+4=10]
a)       Locate the position of the centre of gravity of the following
(i)        a A 4 size page
(ii)       a shot put ball
(iii)      a cylindrical concrete pillar. 
b)A 50 cm uniform ruler is pivoted at 15 cm mark which balances horizontally when an object of weight 40 gf is hung from 2 cm mark. Draw a diagram and calculate the weight of the ruler.
c)  (i) State the principle of moments.
     (ii) State two conditions for a body acted upon by several forces to be in equilibrium.

Question: 6[3+3+4=10]
a)Name the type of a single pulley that can act as a force multiplier. Draw a labelled diagram of the above mentioned pulley and deduce its M. A. neglecting the weight of the pulley and friction.
b) A pulley system has a velocity ratio 4 and efficiency of 90%. Calculate 
(i) the mechanical advantage of the system,
(ii) the effort required to raise a load of 450 N by the system,
(iii) the distance moved by the load if the effort moves by 3 m.

c)Figure below shows the distance-displacement graph of two waves A and B. Compare (i) the amplitude, (ii) the wavelength of the two waves.
 
[image: ] 

Question: 7[3+3+4=10]
a)(i) A particular type of invisible electromagnetic rays help us to synthesize 
vitamin in our body. Name these rays and mention another important use of 
these rays.
(ii) Which colour of visible light has the highest speed in glass?
b) PQ and PR are two light rays emerging from the point object P as shown in the 
figure below.
	N'
	R	   Q	Air
	Water
	P	N
(i) What is the special name given to the angle of incidence (LPQN of the ray PQ?
(ii) Copy the ray diagram and complete it to show the position of the image of the 
object P when seen obliquely from above.
(iii) Name the phenomenon that occurs if the angle of incidence is increased beyond L PQN.
c) During refraction, how does the value of angle of deviation produced by a prism in the path of a ray light change with an increase in 
(i) the wavelength of incident light?
(ii) the value of angle of incidence?
Draw the necessary graph supporting your answer in part (ii)

Question: 8[3+3+4=10]
a) State Ohm's law. What ate ohmic and non ohmic conductors? Give one example each. 
b) Find the equivalent resistance of the circuit across A and B
[image: ]
c)A boy stands in front of a cliff on the other side of a river. He fires a gun and hears an echo after 6 seconds. The boy then moves backward by 170m and again fires the gun. He hears an echo after 7 seconds. Calculate: (i) width of river (ii) speed of sound.
Question: 9[3+3+4=10]
a)Find the equivalent resistance between the points A and B.                                   [image: ]
b) What is meant by earthing of an electrical appliance?  Why is it essential? 
c)A nucleus AXZ emits 2 α particles and 1 β particle to form a nucleus222R85. Find the atomic number and mass number of X. What will happen to the radioactive property of 222R85 if it is oxydised?
Question: 10[3+3+4=10]
a )What do you mean by background radiations? Name its sources. Is it possible for us to keep ourselves away from it?
b)  Two resistances 3 Ω and 2 Ω are connected with a cell of emf 3V and internal resistance 0.3 Ω. Calculate the current in the main circuit when the resistances are connected in parallel.
c)The diagram in figure shows a radioactive source S placed in a thick lead walled container. The radiations given off are allowed to pass through a magnetic field. The magnetic field (shown as x) acts perpendicular to the plane of paper inwards. Arrows shows the paths of the radiation A, B and C.
[image: ]
(a)Name the radiations labelled A, B and C.
(b)Explain clearly how you used the diagram to arrive at the answer in part(a).
c) Why is the  specimen kept in a thick walled lead box with a small hole at the top?
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