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CLASS XI 
PHYSICS 

 
 
Time : 3 hrs. M.M. : 70 

 

General Instructions : 
 1. All questions are compulsory. 
 2. Questions 1to 8 are one mark questions. 
 3. Questions 9 to 16 are two marks questions. 
 4. Questions 17 to 25 are three marks questions. 
 5. Question no 26 carry four marks. 
 6. Questions 27 to 29 are five marks questions. 
 7. Use of calculators is not permitted. 
 8. Draw neat diagrams wherever necessary. 
 9. Answer all questions in the order of sequence. 

 

 

 

 

 1. Draw position time graph of an object dropped from a building. (1) 

 2. A ball of mass 2kg moving with speed 2m/s rebounded on a floor, find impulse. (1) 

 3. If work done by an object is 3t+8t2+5t3 (joule), find its initial power. (1) 

 4. State Einstein`s mass energy equivalence.  (1) 

 5. Kepler’s second law of planetary motion is based on the conservation of a physical 
quantity. Name that physical quantity. (1) 

 6. Plot a graph between KE and momentum. (1) 

 7. State Kepler’s third law of planetary motion. (1) 

 8. A body of mass 500 gram is rotating in a vertical circle of radius 1 m. What is the ratio 
of its kinetic energies at the top and the bottom of the circle?  (1) 

 9. State Newton’s second law of motion. Hence prove F = m a.  (2) 

 10. Derive equation of motion (except v=u + at).  (2) 

 11. a) A car covers first half of the total distance with a speed of 72 km/h and second 
half with a speed of 36 km/h. find the average speed of the car.  (3/2) 

  b) How many angstroms are there in one nanometre?  (1/2) 

 12. Consider a square of uniform density side 4R.A circular disc of radius R is taken out 
from such that circle touches two adjacent sides. Find the shift in centre of mass of 
remaining structure from initial one.  (2) 

 13. State theorem of parallel axis. Draw relevant figure.  (2) 
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 14. Calculate MOI (moment of inertia) of a rod of length ‘L’, mass `M’ rotating about an 
axis passing through its end point, perpendicular to its length.  (2) 

 15. If Q = a / b. Calculate expression for resultant error in P(ΔP%), in terms of Δa%, Δb%. 
Generalise your answer for P = axby / (cz).  (2) 

 16. By using a stop watch of least count 1second one observed that time period of 10 
oscillations is found to be 20s. Length of pendulum is 100.0cm. Find Δg%.  (2) 

 17. If G, h and c are taken as fundamental unit then express ‘L’, ‘T’ & `M’, in terms of 
units of that system.  (3) 

 18. State parallelogram law of vector addition. Derive expression of magnitude & 
direction of resultant vector using this.  (3) 

 19. a) In uniform circular motion show a = v2/r.  (2) 

  b) Calculate angular speed of second hand of a clock (length of hand is 10cm).  (1) 

 20. a) state laws of friction. (1) 

  b) Two blocks are connected over a massless pulley as shown in figure. The mass 
of block A is 10 kg and the coefficient of kinetic friction is 0.2. Block A slides 

down the incline at constant acceleration 1ms 2.Find mass of block B. (2) 

 

 

 

 

 

 

 

 

 

 21. a) Define rectangular component of a vector. Derive their expression for 2-D. (2) 

  b) Write the relation between rectangular component of a vector and its 
magnitude in 3-D along with its direction.  (1) 

 22. a) State and prove work energy theorem. (F is variable)  (½, 2) 

  b) Give one difference between conservative and non-conservative forces.  (½) 

 23. State and prove law of conservation of angular momentum. Using this explain why a 
helicopter have two rotors. (2, 1) 

OR 

  By what ratio radius of earth should change so that a person on the equator will 
experience weightlessness (mass shall remain same, use law of conservation of 
angular momentum) (3) 

 24. a) Define the term radius of gyration.  (1) 

  b) If earth’s radius reduces by 10%, mass remain same find % change in ‘moment 
of inertia’ (I=Mk2).  (2) 
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 25. a) Define parsec. Calculate its value in terms of astronomical unit.  (2) 

  b) Give dimension of Universal Gas constant (R).  (1) 

 26. One day Manish saw that a Gardner was moving a lawn roller from one end of a very 
big garden to its other end. On careful observation he observed that Gardner was 
pushing it. Manish ask him to pull it instead of push as it is easy to pull lawn roller 
instead of pushing it. 

  a) Which moral quality is shown by Manish?  (1) 

  b) By using appropriate ray diagram explain how Manish was right. (3)  

 27. a) Derive equation of motion of oblique projectile.  (2) 

  b) Define ‘H’, ‘R’. Derive their expression, justify your working.  (3) 

 28. a) What is banking of roads. Derive expression of maximum speed of vehicle 
moving on circular banked track. Given radius is ‘r’; coefficient of friction is ‘μ’. 
  (1, 3) 

  b) Deduce two special case (i) θ = 0° (ii) μ = 0;  (1) 

 29. a) Derive expression for final velocity in 1-D elastic collision.  (3) 

  b) Define coefficient of restitution (e). Find its value when two particles (m1, m2) 
stuck to each other after collision.  (2) 

 

 

 

 

 

*************** 
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