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Guess Paper – 2011
Class – XI
Subject –Physics

Unit 1(Physical World and Measurement)

Most Important questions: 

1. What are the advantages of SI?

2. Write the dimensions of Pressure, gravitational constant, plank’s constant, angular momentum, Young’s modulus, Work, Power and coefficient of viscosity.

3. What are the limitations of dimensional analysis?

4. Describe parallax method to determine the distance of a star at very large distance.

5. Write the dimensions of a and b in the formula      v = a + bt, where v is the velocity and t is the time.

6. In Vander wall’s equation 
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 what are the dimensions of a and b? Here, P is pressure, V is volume, T is temperature and R is gas constant. 

7. Convert 1N into dyne.

8. Convert 1J into ergs.

9. A calorie is a unit of heat energy and it equals about 4.2J, where 1J = 1kg m2 s – 2. Suppose, we employ a system of units in which the unit of mass equals ( kg, the unit of length equals (m and the unit of time is ( s. Show that a calorie has a magnitude of 4.2 ( - 1 ( - 2 ( 2.

10. Derive an expression for time period (t) of a simple pendulum, which may depend upon mass of bob (m), length of pendulum (l) and acceleration due to gravity (g).

11. A physical quantity x is calculated from the relation 
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 If percentage error in a, b, c, d are 2%, 1%, 3% and 4% respectively, what is the percentage error in x? {Ans: ( 12%}
12. State the number of significant figures in the following:(i) 0.0006032  (ii) 0.2370  (iii) 0.007

13. The temperature of two bodies measured by a thermometer are t1= (20±0.5)°C and t2= (50±0.5)°C. Calculate the temperature difference and the error their in. {Ans: t= (30±1)°C
14. Two resistors of resistances R1 = (100±3)Ω and R2 = (200±4)Ω are connected in series and in parallel. Find the equivalent resistance of the series and parallel combination. Use the relations for series R = R1 + R2 and for parallel, 
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          {Ans: (300±7)Ω, (66.7±1.8)Ω}

15. The resistance R =
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 where V = (100±5)V and   I = (10±0.2)A. Find percentage error in R. {7%}
16. The radius of a sphere is measured with an error of 2%. What would be the error in volume of the sphere?        {Ans: 6%}

Other Important questions

1. Which is the most accurate clock?

2. Do AU and 
[image: image6.wmf]0

A

represent the same unit of length?

3. Define astronomical unit and parsec.

4. What is the difference between 5.0 and 5.00?

5. The number of particles given by 
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are crossing a unit area perpendicular to x axis in unit time. 
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 are number of particles per unit volume, for the values of x meant to be 
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. What is the dimensional formula of diffusion constant D?

6. The velocity of a transverse wave on a string may depend upon length of string, tension in the string and mass per unit length of the string. Derive the formula dimensionally.

7. The centripetal force (f) acting on a particle moves in a circle may depend upon mass (m) of the body, velocity (v) of the body and radius (r) of the circular path. Derive the relation dimensionally.

8. Check the correctness of the relation 
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, where 
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 is length , t is time period of a simple pendulum, and g is acceleration due to gravity. 
9. Find the value of 60 j/min on a system which has 100g, 100cm and 1min as fundamental units.                                                                 { Ans: 2.16 ×106 new units}
10. In a particular system, the unit of length, mass and time are chosen to be 10 cm, 10g and 0.1s respectively. What is the unit of force in SI system?                                                   {Ans: 0.1N}
11. The Stefan’s constant is 5.67 (10 – 8 J s –1m–2K–4. Find its value in cgs system. 
                                                                      {Ans:5.67(10 – 5 ergs s – 1cm–2 K– 4 }
12. Convert a power of one mega watt on a system whose fundamental units are 10kg, 1dm and 1 minute.                                         {Ans: 2.16 ( 1012 new units}
13. Find the value of a force of 100N on a system based upon the metre, the kilogram and the minute as the fundamental units.                                                       (36 ( 104 New units}
14. The escape velocity from the surface of earth is given by 
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, Where M is mass and R is radius of earth. Check the correctness of the formula.          {Ans: Correct}
15. Check the accuracy of the relation Snth = u + ½ a(2n – 1). Where u is initial velocity, a is acceleration and Snth is the distance travelled by the body in nth second. {correct}
16. The rate of flow (V) of a liquid through a pipe depends upon radius of pipe (r), pressure gradient 
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 and coefficient of viscosity ((). Derive relation b/w these quantities. 
                                                                                 Ans: V =
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17. The refractive index of water is found to have the values 1.29, 1.33, 1.34, 1.35, 1.32, 1.36 and 1.33. Calculate the mean value, absolute error, the relative and the percentage error.     
                                                                                    {Ans: 1.33, 0.02, ( 0.02, ( 1.5%}
18. If f = x2 relative error in f would be how many times the relative error in x? {Ans: 2 times}
19. The period of oscillations of a simple pendulum is 
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. Measured value of 
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 is 20.0 cm known to 1 m accuracy and time for 100 oscillations  of the pendulum is found to be 90s using a wrist watch of 1s resolution. What is the accuracy in the determination of g? 
                                                                                                        {Ans: 3%}
20. A physical quantity x is calculated from the relation x = 
[image: image17.wmf]32
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 , if percentage error in a, b, c and d are 1%, 3%, 4% and 2% respectively, what is the percentage error in x. {Ans: ( 12%}
                                  Unit 2    Kinematics

Most important questions:

1. Can a body have a constant speed but a varying velocity?

2. Can a body have a constant velocity but varying speed?

3. A ball is thrown up in air. What is the acceleration and velocity at the instant it reaches its highest point?

4. Can a body have zero velocity and still be acceleration?

5. Define relative velocity.

6. Derive equations of motion graphically.

7. Under what condition the magnitude of the sum of two vectors is equal to the magnitude of difference between them.

8. Write the conditions for maximum and minimum magnitude of resultant of two vectors.

9. What is projectile? Derive its equation of trajectory. Derive expressions for time of flight, maximum height and horizontal range of a projectile.

10. State triangle law of vector addition. Find analytically the magnitude and direction of resultant vector.

11. State parallelogram law of vector addition.
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Two straight lines drawn on the same displacement time graph make angles 30( and 60( with time axis respectively as in fig. Which line represents greater velocity? What is the ratio of two velocities?

13. At what angle two forces P + Q and P - Q act so that the resultant is 

(i) 
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14. Determine that vector which when added to the resultant of 
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 gives unit vector along y-direction. [
[image: image22.wmf]ˆˆˆ

-5 i + 2 j - 4 k

]

15. A body is thrown horizontally from the top of a tower and strikes the ground after 2 s at an angle of 45( with the horizontal. Find the height of the tower and the speed with which the body was projected.                                                       {Ans:19.6m; 19.6 m/s}

16. A stone is dropped from the top of a cliff and is found to travel 44.1m in the last second before it reaches the ground. Find the height of the cliff.           [Ans; 122.5m]

17. From the top of a tower 200m in height, a ball is dropped and at the same time another ball is projected vertically upwards from the ground with a velocity of 50 m/s. find when and where the two balls will meet.                                         [Ans: 4s, 78.4 m from top.]

18. A ball thrown vertically upwards with a speed of 19.6 m/s from the top of a tower returns to the earth in 6 seconds. Find the height of tower.                          [Ans: 58.8m]

19. A car travels along a straight line with speed 40 km/h from A to B and return back from B to A with speed 60 km/h. Find the average speed of the car and its average velocity. 
                                                                                         {Ans: 48 km/h; 0}

20. A table clock has its minute hand 4 cm long. Find the average velocity of the tip of the minute hand b/w 6a.m. to 6.30a.m.                            {Ans: 4.4(10 –3 cm /s}

21. A body moves on three quarters of circle of radius r. Find the values of the displacement and the distance travelled by the body.                                        {Ans: (2r: 3(r/2}

22. A ball is dropped from a height of 90 m on a floor. At each collision with the floor, the ball loses one tenth of its speed. Plot the speed time graph of its motion b/w t = 0 to 12 s.
23. The position of an object moving along x-axis is given by x = a + bt2 where a = 8.5m and b = 2.5 ms –2 and t is measured in seconds. What is the velocity at t = 0 and t = 2 s? What is the average velocity between t = 2 s and t = 4s.                   {Ans; 0 m /s, 10 m/s, 15m /s}

Other Important questions: 

1. A ball is thrown vertically upwards. Draw its velocity time curve.

2. What does the velocity time graph represent?

3. Can position time graph have negative slope?

4. Which speed is measured by the speedometer?

5. What is a zero vector? Write its properties.

6. What is meant by centripetal acceleration? Derive expression for centripetal acceleration.

7. At what points of the projectile path the speed is maximum and minimum?
8. At what point of projectile motion potential energy is maximum and kinetic energy is maximum.
9. When a rifle is fired at a distant target, the barrel is not lined up exactly on the target why?
10. Establish a relation b/w linear velocity and angular velocity.
11. A projectile has the same range when the maximum height attained by it is either H1 or H2. Find the relation between R, H1 and H2.
12. There are two angles of projection for which the horizontal range is same. Prove that the sum of maximum heights for these two angles does not depend upon angle of projection.
13. A particle is projected with a velocity u so that its horizontal range is thrice the greatest height attained. What is its horizontal range?                      {Ans: 24u2/ 25g}
14. A projectile can have same range R for two angles of projection. If t1 & t2 be the times of flight in two cases, find the relation between horizontal range and the product of two times of flight.   {Ans: t1t2 = 2R/g}
15. Two bushes started simultaneously towards each other from town A and B which are 480 km apart. It took the first bus travelling from A to B eight hours to cover the distance and the second bus travelling from B to A, ten hours. Determine, when the buses will meet after starting and at what distance form A.          [Ans: 4h 26.7 min, 266.7 km]

16.  A police jeep is chasing a culprit going on a moter bike. The motorbike cresses a turning at a speed of 72 km/h. the jeep follows it at a speed of 108 km/h, crossing the turning ten seconds later than the bike. Assuming that they travel at constant speeds, how far from the turning will the jeep catch up with the bike?                         [ Ans: 600m]

17. The displacement x of a particle moving in one dimension, under the action of a constant force is related to time t by equation t =
[image: image23.wmf]x

 + 3, where x is metres and t in seconds. Find the velocity and acceleration of the particle at t = 2 seconds.              {Ans: - 2 ms-1; 2 ms-2}

18. A car accelerates from rest at a constant rate A for some time after which it retards at constant rate B to come to rest. If the total time lapse is T seconds, evaluate the maximum velocity reached and total distance travelled, in terms of A, B and T. 

                                                                                         {AB T / (A + B), AB T2 / 2 (A + B)}

19. [image: image40.png]A boy standing on a stationary lift (open from above) throws a ball upwards with the maximum initial speed he can, equal to 49 m/s. how much time does the ball take to return to his hands? If the lift starts moving up with a uniform speed of 5 m/s and the boy again throws the bass up with the maximum speed he can, how does the ball take to return in his hands? {Ans;10s, 10s}

20. The speed time graph of a particle moving along a fixed direction is as shown in fig. Obtain the distance travelled by the particle b/w t = 0 to 10 s and t = 2 s to 6 s. what is the average speed of the particle over the intervals in two cases. {Ans; 60m, 36m, 6m/s, 9m/s}

              Unit 3 Laws of Motion

1. What is the weight of a man in a lift when it is moving upwards with acceleration a?

2. An athlete runs a certain distance before taking a long jump. Why?

3. Define impulse. Write its units and dimensions.

4. Define coefficient of friction. Write its units and dimensions.

5. Explain why

(i) A cricket player lowers his hands while catching a ball.

(ii) A horse can not pull a cart and run in empty space.

(iii) It is easier to pull a lawn mower than to push it.

(iv) Passengers are thrown forward from their seats when a speeding bus stops suddenly.

6. Derive an expression for tension in the string when two masses are suspended with the pulley.

7. Prove that second law is the real law of motion.

8. State Newton’s laws of motion.

9. What are the laws of limiting friction?

10. Static friction is self adjusting force. Comment.

11. Explain the phenomenon of banking of roads and rounding a level road.

12. Friction is necessary evil. Comment. Write some methods for reducing friction.

13. Define angle of friction and coefficient of friction.

14. Derive an expression for work done in moving up a body on a rough inclined plane.

15. A machine gun has a mass of 10kg. It fires 30gm bullets at the rate of 6 bullet per second with a speed of 400 m/s. what force must be applied to the gun to keep it in position?

            Unit 4 Work Energy and power

1. A light body and a heavy body have same linear momentum. Which one has greater K.E.?

2. A light body and a heavy body have same kinetic energy. Which one has greater linear momentum?

3. Give an example of zero work done.

4. The linear momentum of a body is increased by 50%. What is the percentage change in kinetic energy?                                                                               (Ans : 125%)

5. Given 
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6. A particle moves from position 
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 under the action of a force
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newton. Calculate the work done. (Ans: 100J)

7. If
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8. For what value of m the vector 
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are perpendicular to each other. (Ans: m = -10)

9. For what value of a the vector 
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are perpendicular to each other. (Ans: a = 3)

10. If unit vectors 
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 are inclined at angle θ. Then prove that
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11. A spring with a force constant K obeys Hook’s law. It required 4J of work to stretch it through 10 cm beyond its unstretched length. Calculate K and the extra work required to stretch it through additional 10 cm. (800N/m, 12J)

12. A body of mass M at rest is struck by a moving body of mass m. prove that the fraction of the initial kinetic energy of mass transferred to the struck body is 
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13. State and prove work energy theorem.

14. State and prove energy conservation law.

15. Two springs have force constants K1 and K2 (K1 > K2). On which spring is more work done when they are stretched by the same force?

16. Discuss elastic collision in one dimension. Derive expressions for velocities of the two bodies after such a collision.

                                                                              By:      Atul Chaudhary

                                                               e-mail:    atulmscphy@gmail.com
                                                                 Mobile:     9717537820
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