ANNUAL EXAM 2022-23
Class: XI [Physics]			       Date: 01/03/2023	Time: 3 hrs.        	MM: 70   
General Instructions:
(1) There are 35 questions in all. All questions are compulsory
(2) This question paper has five sections: Section A, Section B, Section C, Section D and Section E. All the sections are compulsory.
(3) Section A contains eighteen MCQ of 1 mark each, Section B contains seven questions of two marks each, Section C contains five questions of three marks each, section D contains three long questions of five marks each and Section E contains two case study based questions of 4 marks each.
(4) There is no overall choice. However, an internal choice has been provided in section B, C, D and E .You have to attempt only one of the choices in such questions.
(5) Use of calculators is not allowed.
SECTION A
1. AU is the unit of ________
a. Astronomy Unit	b. Astronomical unit	c. Astrological Unit	d. Archaeological Unit
2. When the distance travelled by a body is proportional to the time taken. What happens to its speed?
a. Becomes zero	b. Remains the same	c. Increases		d. Decreases
3. Vectors lying in the same or parallel to the same plane are called ————–
a. Coplanar vectors	b. Equal vector		c. Unit Vector		d. Displacement vector
4. When an external force is not applied to the system, its total momentum _____________
a. Becomes zero	b. Remains constant	c. Increases gradually	d. Decreases gradually
5. Collision between marble balls is which type of collision?
a. Inelastic Collision			c. Elastic Collision
b. Destructive collision		d. None of the options
6. The centre of mass of a body
a. lies inside the body			c. lies outside the body always
b. lies on the surface of the body always	d. None of the option
7. In a manned satellite, people experience no gravity and it is known as
a. Gravity-weight	b. Gravitational weight	    c. Weightlessness	     d. Less-weight gravity
8. The combination of rotational motion and the translational motion of a rigid body is known as _________________.
a. Frictional motion 	b. Axis motion		c. Angular motion	d. Rolling motion
9. What is the power utilised when work of 1000 J is done in 2 seconds?
a. 100 W		b. 200 W		c. 20 W			d. 500 W
10. Forces acting for a short duration are called _____________
a. Short force		b. Interval force	c. Impulsive forces	d. Interrupting force
11. Give an example of motion in two dimensions _________________
a. Motion along a straight line in any direction		c. Bird flying		
b. A flying kite						d. Projectile motion
12. The ratio of the average velocity and average speed of a body is
a. 1			b. More than 1		c. 1 or Less than 1	d. None of these options
13. Dimensions of kinetic energy is the same as that of ________
a. Acceleration	b. Velocity		c. Work		d. Force
14. The smallest value which is measured using an instrument is known as ________
a. Absolute count	b. Least count		c. Round off value	d. Minimum count
15. A ball moves in a frictionless inclined table without slipping. The work done by the table surface on the ball is
a. Negative		b. Zero			c. Positive		d. None of the options
16. Two statements are given-one labelled Assertion (A) and the other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and (d) as given below.
a) Both A and R are true and R is the correct explanation of A
b) Both A and R are true and R is NOT the correct explanation of A
c) A is true but R is false
d) A is false and R is also false
Assertion : A rocket works on the principle of conservation of linear momentum.
Reason : Whenever there is change in momentum of one body, the same change occurs in the momentum of the second body of the same system but in the opposite direction.
17. Assertion : The bridges declared unsafe after a long use.
Reason : Elastic strength of bridges losses with time.
18. Assertion (A) : Specific heat of a gas at constant pressure is greater than its specific heat at constant volume.
Reason (R) : At constant pressure, some heat is spent in expansion of the gas.
SECTION B
19. Why are the bridges declared unsafe after long use?
20. When are fast railway train passes over the river bridge, we hear a loud sound, why?
21. Why are sleepers used below the rails? Explain.
22. A woolen blanket keeps our body warm. The same blanket if wrapped around ice would keep ice cold. How do you explain this apparent paradox?
23. What is the colour of the black body radiation?
24. Can a gas be liquefied at any temperature by increase of pressure alone?
25. Differentiate between adiabatic and isothermal processes.
SECTION C
26. Differentiate free, damped and maintained oscillations. Give example of each.
27. State and prove Stoke’s law.
28. Calculate degrees of freedom for a monoatomic, diatomic and triatomic gas molecule.
OR
Estimate the fraction of molecular volume to the actual volume occupied by oxygen gas at STP. Take the diameter of an oxygen molecule to be 3 Å.
29. Define: 	     Young’s modulus of elasticity
     Bulk modulus of elasticity
     Shear modulus of rigidity
30. Derive the relationship between coefficients of linear expansion, superficial and volume expansion.
SECTION D
31. a) State and prove Bernoulli’s theorem.
b)	In a normal adult, the average speed of the blood through the aorta (radius r = 0.8 cm) is 0.33 ms-1. From the aorta, the blood goes into major arteries, which are 30 in number, each of radius 0.4 cm. Calculate the speed of the blood through the arteries.
					OR
a) Derive an expression for excess pressure inside a soap bubble.
b) The excess pressure in soap bubble is 10N / m2. If eight soap bubbles are combined to form a big soap bubble, then calculate the excess pressure in big bubble.
32. a) Derive the expression for work done during an adiabatic process.
b) 	One mole of an ideal gas initially kept in a cylinder at pressure 1 MPa and temperature 27°C is made to expand until its volume is doubled. How much work is done if the expansion is adiabatic? 
							OR
a) Define Escape velocity. Derive an expression for it.
b) Suppose the radius of Earth is 6.38 × 106 m and the mass of the planet earth is 5.98 × 1024 kg. Find out the escape velocity from planet earth.
33. a. Derive relationship between molar specific heat of a gas at constant volume and pressure.
b. An electric heater supplies heat to a system at a rate of 100W. If system performs work at a rate of 75 joules per second. At what rate is the internal energy increasing?
					OR
a. State Newton's formula for the velocity of sound in a gas. What is the Laplace's correction?
b. Find The ratio of the speed of sound in nitrogen gas to that in helium gas, at 300 K.
SECTION E
34. Case Study: 
Read the following paragraph and answer the questions.
[bookmark: _GoBack]Boyle’s law is a gas law which states that the pressure exerted by a gas (of a given mass, kept at a constant temperature) is inversely proportional to the volume occupied by it. In other words, the pressure and volume of a gas are inversely proportional to each other as long as the temperature and the quantity of gas are kept constant.
Charles law states that the volume of an ideal gas is directly proportional to the absolute temperature at constant pressure. The law also states that the Kelvin temperature and the volume will be in direct proportion when the pressure exerted on a sample of a dry gas is held constant. Charles law and Boyle’s law applied to low density gas only. The total pressure of a mixture of ideal gases is the sum of partial pressures. This is Dalton’s law of partial pressures.
1. State Daltons law of partial pressure.
2. State Boyle’s law
3. State Charles law
4. State Gay Lussac’s law
35. Case Study: 
Read the following paragraph and answer the questions.
A system is said to be isolated if no exchange or transfer of heat occurs between the system and its surroundings. When different parts of an isolated system are at different temperature a quantity of heat transfers from the part at higher temperature to the part at lower temperature. The heat lost by the part at higher temperature is equal to the heat gained by the part at lower temperature. Calorimetry means measurement of heat. When a body at higher temperature is brought in contact with another body at lower temperature, the heat lost by the hot body is equal to the heat gained by the colder body, provided no heat is allowed to escape to the surroundings. A device in which heat measurement can be done is called a calorimeter. It consists of a metallic vessel and stirrer of the same material, like copper or aluminium. The vessel is kept inside a wooden jacket, which contains heat insulating material. Matter normally exists in three states: solid, liquid and gas. A transition from one of these states to another is called a change of state. Two common changes of states are solid to liquid and liquid to gas (and, vice versa). These changes can occur when the exchange of heat takes place between the substance and its surroundings. The change of state from solid to liquid is called melting and from liquid to solid is called fusion. It is observed that the temperature remains constant until the entire amount of the solid substance melts. That is, both the solid and the liquid states of the substance coexist in thermal equilibrium during the change of states from solid to liquid. The temperature at which the solid and the liquid states of the substance is in thermal equilibrium with each other is called its melting point. The change of state from liquid to vapour (or gas) is called vaporisation. It is observed that the temperature remains constant until the entire amount of the liquid is converted into vapour. That is, both the liquid and vapour states of the substance coexist in thermal equilibrium, during the change of state from liquid to vapour. The temperature at which the liquid and the vapour states of the substance coexist is called its boiling point. The change from solid state to vapour state without passing through the liquid state is called sublimation, and the substance is said to sublime. Dry ice (solid CO2) sublimes, so also iodine. During sublimation both the solid and vapour states of a substance coexist in thermal equilibrium.
1. Name the device used for measurement of heat.
2. Define melting point and boiling point
3. What is sublimation? 
4. Define fusion process                                                                          
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