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Sample Paper – 2009
Class – XI
Subject – Physics
Time : Three Hours




      Max. Marks: 70

General Instructions:

(i) All questions are compulsory.

(ii) There are 30 questions in total. Questions 1 to 8 carry one mark each, questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 carry five marks each.

(iii) There is no overall choice. However, an internal choice has been provided in one question of two marks, one question of three marks and ONE question of five marks each. You have to attempt only one of the given choices in such questions.

(iv) Use of calculators is not permitted. 

	Q.1.Find out the number of significant figures in 0.00150.

	Q.2. Is the average speed of a moving object during a given interval of time is always “the distance covered during the time interval divided by the time interval”?

	Q.3. Two automobiles are 150 kilometres apart and travelling toward each other. One automobile is moving at 60km/h and the other is moving at 40 km/h. In how many hours will they meet?


	Q.4. A car and a truck are moving on a level road so that their linear momenta are equal. Which one is moving faster?

	Q.5. Can a single force applied to a body change both its translational and rotational motion?


	Q.6. A simple pendulum swings back and forth in a circular arc. What is the direction of its acceleration at the ends of the swing?


	Q.7. A boat is able to move through still water at 20m/s. It makes a round trip to a town 3.0 km upstream. If the river flows at 5m/s, Calculate the time required for this round trip in seconds.

	Q.8. Find out the value of    
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 , where k and i represents the unit vectors along y, and x axis respectively.



	Q.9.  An echo is sound reflected from a distant object such as a wall or a cliff. Explain how you can determine how far away the object is by timing the echo?


	Q.10. Which has more atoms, a kilogram of hydrogen or a kilogram of lead? Which has more mass?

	Q.11. A pan of water of water sits on a scale. You stick your finger into the water, without touching the pan. Does the scale reading change? How? 

	Q.12. If the velocity at each point in space in steady-state fluid flow is constant, how can a fluid particle accelerate?


	Q.13. If the escape velocity of a rocket from the surface of the earth is ve, then calculate the escape velocity of the same rocket from the surface of a planet whose acceleration due to gravity as well as radius are 4 times that of the Earth.

	Q.14. The mass and the diameter of a planet are twice those of earth. What will be the time period of that pendulum on this planet, which is a second pendulum on the earth?

	Q.15. Two boys, with masses of 40 kg and 60 kg, respectively, stand on a horizontal frictionless surface holding the ends of a light 10-m long rod. The boys pull themselves together along the rod. When they meet the 60-kg boy will have moved what distance?
OR

 A block is placed on a rough wooden plane. It is found that when the plane is tilted 300 to the horizontal, the block will slide down at constant speed. What is the coefficient of kinetic friction of the block with the plane?



	Q.16. In pushing a box up a ramp, is it better to push horizontally or to push parallel to the ramp?

	Q.17. Can the coefficient of friction ever be greater than unity? If so, Give example; if not , explain why not.

	Q.18. A 1 N pendulum bob is held at an angle θ from the vertical by a 2N horizontal force F as shown. Find out the tension in the string supporting the pendulum bob (in newtons).
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	Q.19. State and prove theorem of parallel axis.

	Q.20. Compare the tension of a soap bubble with that of a rubber balloon in the folowing respects:
i) Has each a surface tension?

ii) Does the surface tension depend on area?

iii) Is Hook’s law applicable?                                                (1+1+1)

	Q.21. The cross section of a steel rod is 10 cm2. What is the least force that will prevent it from contracting while cooling from 520 0C to 20 0C?


	Q.22.Two blocks are connected by a string and pulley as shown. Assuming that the string and pulley are mass less, Calculate the magnitude of the acceleration of each block.
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	OR

	A 70-N block and a 35-N block are connected by a string as shown. If the pulley is mass less and the surface is frictionless, find out the magnitude of the acceleration of the 35-N block.
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	Q.23. When a heavy truck drives up a steep hill. The windows in nearby houses sometimes vibrate. Why?

	Q.24. At what temperature is the rms speed of oxygen molecules equal to the rms speed of hydrogen molecules at 00C?


	Q.25. An automobile jack is used to lift a heavy weight by exerting a force much smaller in magnitude than the weight. Does this mean that less work is done than if the weight had been lifted directly?

	Q.26. Camping equipment weighing 6000N is pulled across a frozen lake by means of a horizontal rope. The coefficient of kinetic friction is 0.05.  Calculate the work done by the campers in pulling the equipment 1000m at constant velocity.



	Q.27. I) An object is moving on a circular path of radius ‘π’ meters at a constant speed of 4.0m/s. Calculate the time required for one revolution.

II) A car travels 40 kilometres at an average speed of 80 km/h and then travels 40 kilometres at an average speed of 40 km/h. What is the average speed of the car for this 80 km trip?

                                                                                                             ( 2+1 marks)

	Q.28. i) State Parallelogram law of vector addition. 

         ii) State triangle law of vector addition.

         iii) Find analytically the magnitude and direction of resultant vector. 

                                                                                                         ( 1 + 1 + 3)

	Q.29. I) Air escaping from a inflated cycle tube’s valve always feel cold. Why?

II) In a constant –volume process, dU = n Cv dt, but in a constant pressure process it is not true that dU = n Cp dt . Why not?
                                                                                                   ( 2+3)
OR

The volume of an ideal gas is 4 litre, the pressure is 2 atm, and the temperature is 300K. The gas first expands at constant pressure to twice its original volume; it is then compressed isothermally to its original volume ,and finally cooled at constant volume to its original pressure.

i) show the process in a pv-diagram

ii) Compute the temperature during the isothermal compression

iii) Compute the work done by the gas during the expansion
iv) Compute the maximum pressure attained in the process.    

                                                                                             ( 2 + 1 + 1 + 1 )

	Q.30. The equation of a certain travelling transverse wave is 
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where x and y are in cm and t is in seconds. What are

i) amplitude ii) wavelength  iii) frequency   iv) speed of propagation of the wave   v) initial phase?                                        ( 1 + 1 + 1+ 1+ 1)
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