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FINAL TERM  EXAMINATION  2024-25
CLASS- XI
SUBJECT - PHYSICS
Time Allowed: 3 hours                       DATE -24/02/25                            Maximum Marks:70
General Instructions 
(1) There are 33 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.        . 
(3) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1 mark each, Section B contains five questions of two marks each, Section C contains seven questions of three marks each, Section D contains two case study-based questions of four marks each and Section E contains three long answer questions of five marks each. 
(4) There is no overall choice. However, an internal choice has been provided in one question in Section B, one question in Section C, one question in each CBQ in Section D and all three questions in Section E. You have to attempt only one of the choices in such questions.  
SECTION-A
1. The significant figures of the number 6.0023 are:
a) 4                         b) 1                  c) 5                       d) 2
2. Velocity-time curve for a body projected vertically upwards is:
a) Parabola    	b) ellipse          c) hyperbola	      d) straight line
3. Which one of the following statements is true?
a) A scalar quantity is the one that is conserved in a process.
b) A scalar quantity is the one that can never take negative values.
c) A scalar quantity is the one that does not vary from one point to another in space.
d) A scalar quantity is the same value for observers with different orientations of the axis.
4. No force is required  for
a) An object moving in circular motion.                            (c) An object moving with constant acceleration.
b) An object moving straight line with constant velocity.  d) An object moving in elliptical path.
5. The dimension of k in the equation W =  kx2 is
a)  [M1L0T-2]              b) [M1L1T-2]            c) [M1L0T-1]	    d) [M0L1T-1]
6. If force acts on a body, whose line of action does not pass through its centre of gravity, then the body will experience
a) Linear acceleration			c) Angular acceleration
b) Both angular acceleration and linear acceleration             	 d) Non-linear acceleration
7. The radius vector, drawn from the sun to a planet sweeps out equal areas in equal times. This is the statement of:  
a) Newton's third law	b) Kepler's third law      c) Kepler's second law	d) Kepler's first law
8. A long piece of rubber is wider than it is thick. When it is stretched in length by some amount	
a) both its thickness and width decrease.	
b) its thickness decreases but its width remains constant
c) its thickness decreases but its width increases 
d) its thickness increases but its width decreases
9. Extra pressure inside a soap bubble of the radius (r) is proportional to
a) r                                   b)           		    c)  r2              		        	   d) 
10. Thermal conductivity has units of:	
a) J m-1 K-1                         b) J kg-1 K-1                   c) J ohm sec-2 K-2	          d) Wm-1 K-1
11. A system is taken from state A to B through three different paths 1, 2, 3. The work done is maximum in:
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a)  process 3       b) process 2             c) equal in all processes	d) process 1
12. An ant is walking on the horizontal surface. The number of degrees of freedom of ant will be
a) 3                        b) 2                              c) 1	                 d) 6


13. Assertion (A): Zeroth law of thermodynamic explain the concept of energy.
   Reason (R): Energy is dependent on temperature.
a) Both A and R are true and R is the correct explanation of A.
b) Both A and R are true but R is not the correct explanation of A
c) A is true but R is false.                                   				 
d)  A is false but R is true.
14. Assertion: CP (molar heat capacity at constant pressure) can be less than CV (molar heat capacity at constant    
                   volume).
Reason: CP - CV = R is valid only for ideal monoatomic gases.
a) Assertion and reason both are correct statements and reason is correct explanation for assertion.
b) Assertion and reason both are correct statements but reason is not correct explanation for assertion.
c) Assertion is correct statement but reason is wrong statement.
d) Assertion is wrong statement but reason is correct statement.
15. Assertion (A) : The time-period of pendulum, on a satellite orbiting the earth is infinity.
         Reason (R) : Time-period of a pendulum is inversely proportional to √g
a) Both A and R are true and R is the correct explanation of A.
b) Both A and R are true but R is not the correct explanation of A.
c) A is true but R is false.
d) A is false but R is true.
16. Assertion (A): Transverse waves are not produced in liquids and gases.
         Reason (R): Light waves are transverse waves.
a) Both A and R are true and R is the correct explanation of A.
b) Both A and R are true but R is not the correct explanation of A.
c) A is true but R is false
d) A is false but R is true.
SECTION-B
17. If x = 2at - 5bt2, where x is in metres and t in seconds, find the dimensions of a and b.	
18. Differentiate between average speed and instantaneous speed of an object.	
                                                                                       OR              
   A bus starting from rest moves with a uniform acceleration of 0.1 m/s2 for 2 min. Find
a) the speed acquired and
b) the distance travelled.
19. The position of a particle is given by
    r⃗ = 3.0ti + 2.0t2 j + 5.0k
         where t is in seconds and the coefficients have the proper units for r to be in metres,
a. Find v(t) and a(t) of the particle,
b. Find the magnitude and direction of v(t) at t = 3.0 s

                                                                                OR
Draw displacement time graph for uniformly accelerated motion. What is its shape?
20. I). State principle of conservation of momentum.
II). A bullet of mass 'm' is fired from a gun of mass M with a horizontal velocity V. Calculate the recoil    
      velocity v of the gun.
OR
A ball moving with a momentum of 15 kg ms-1 strikes against the wall at an angle of 30o and is reflected     with the same momentum at the same angle. Calculate impulse.
21. Draw a stress-strain curve for a loaded wire. On the graph mark:
a)  Hooke's law region            b) Elastic limit   		  c) Yield point		d) Breaking point

SECTION-C
22. Prove that in an elastic collision in one dimension the relative velocity of approach before impact is equal to the relative velocity of separation after impact.
23. What will be the potential energy of a body of mass 67 kg at a distance of 6.6 × 1010 m from the centre of the earth? Find gravitational potential at this distance. 
24. What is escape velocity? Obtain the expression for the escape velocity on Earth which is it that there is no atmosphere on the Moon Explain.




25. [image: ]The stress-strain graphs for materials A and B are shown in the figure.
The graphs are drawn to the same scale.
a) Which of the material has greater Young's modulus?    c)Which material is more ductile?
b) Which is more brittle?                                                     d)Which of the two is stronger material?
OR
Determine the volume contraction of a solid copper cube, 10 cm on an edge, when subjected to a hydraulic pressure of 7 ×106 Pa. Bulk modulus for copper = 140 × 109 Pa.
26. What do you understand by capillarity phenomenon? Give two examples to illustrate it.	
27. What is meant by coefficient of linear expansion and coefficient of cubical expansion? Derive relationship between them.


                                                                                 OR
Discuss the anomalous expansion of water. Give its practical importance.
28. At 27° C two moles of an ideal monatomic gas (γ =   ) occupies a volume V. The gas expands adiabatically to  a volume 2V. Calculate

a. the final temperature of the gas,
b. the work done by the gas during the expansion process, and
c. change in internal energy of the gas. Take R = 8.31 J mol-1K-1.
OR
A sample of gas (γ = 1.5) is compressed adiabatically from a volume of 1600 cm3 to 400 cm3. If the initial pressure is 150 kPa, what is the final pressure, and how much work is done on the gas in the process?
SECTION-D

29. Read the text carefully and answer the questions:
[image: ]A perfectly elastic collision is defined as one in which there is no loss of kinetic energy in the collision. An inelastic collision is one in which part of the kinetic energy is changed to some other form of energy in the collision.






(a) The coefficient of restitution of e for a perfectly inelastic collision is:
1) -1              	           2) 0                           3) infinite	                       4) 1
(b) If the momentum of an object is doubled. How does its kinetic energy change?
1) becomes double,  2) becomes four ,   3) time  becomes half	 ,   4) becomes three times
(c) During inelastic collision between two bodies, which of the following quantities always remain conserved?
1) Total mechanical energy		2) Total Non-linear momentum
3) Total linear momentum		4) Total kinetic energy
(d) A ball is dropped from a height 10 m. The ball is embedded in sand 1m and stops, then
1) momentum is conserved	      2) kinetic energy is conserved

                     3)  both momentum and KE are conserved  		4) Neither KE nor momentum is conserved
OR
(e) A particle of mass m moving with velocity v strikes a stationary particle of mass 2m and sticks to it. The speed of the system will be:
                    1)  v/2                                2) v/3                                3) v	                           4) 3v


30. Read the text carefully and answer the questions:
Gas molecules move in random motion inside the container. The pressure exerted by the gas is due to the continuous collision of the molecules against the walls of the container. Due to this continuous collision, the walls experience a continuous force which is equal to the total momentum imparted to the walls per second.
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(a) If the mass of each molecule is halved and speed is doubled, find the ratio of initial and final pressure:
 1)  1:16                     2) 1:4                           3) 1:8	                4) 1:2
(b) The pressure exerted by the gases is:
                1)   inversely proportional to the density                   2) inversely proportional to the square of the density
                3) directly proportional to the density                       4) directly proportional to the square of  the density
(c) If the force of attraction between the molecules suddenly disappears, then what will be the change in pressure:
 1)  pressure increase	2) pressure decrease
                  3) pressure remains constant	4) pressure falls
(d) If the pressure of a given gas is halved at a certain temperature. what will be its volume:
                  1)  becomes triple     2) becomes double    3)   remains constant	     4) becomes half
                                   OR
(e) Dimension formula for R?
a) M1L2T2K-1           b) M1L1T-1                    c) M-1L0T1	d) M1L2T-2K-1
SECTION-E 
31. A projectile is fired horizontally with a velocity of 98 ms-1 from the hill 490 m high. Find
i. time taken to reach the ground
ii. the distance of the target from the hill and
iii. the velocity with which the projectile strikes the ground.
OR
i. A hill is 500 m high. Supplies are to be sent across the hill using a canon that can hurl packets at a speed of 125m/s over the hill. The canon is located at a distance of 800 m from the foot of the hill and can be moved on the ground at a speed of 2 m/s; so that its distance from the hill can be adjusted. What is the shortest time in which a packet can reach on the ground across the hill? Take g = 10 m/s2.
ii. Find a unit vector parallel to the resultant of the vector Ā = 2î + 3ĵ + 4k and B = 3î + 5ĵ + k.
 
32.  i. Derive an expression for the acceleration due to gravity g at a depth d from the centre of the earth.    
   What happens to g at the centre of the Earth.
ii. At what height above the earth's surface, is the value of g same as in a mine 80 km deep?
						           OR
i. Derive an expression for the gravitational potential energy of a body. 
ii. Give the difference between gravitational potential and gravitational potential energy.
33.  i. What is meant by Streamline flow? State the equation of Continuity. Write the properties of an ideal fluid. 
ii. Establish Bernoulli's equation as applied to an ideal fuel.
OR

i. Calculate the rate of flow of glycerine of density 1.25 × 103 kgm-3 through the conical section of a pipe if the radii of its ends are 0.1 m and 0.04 m and pressure-drop across its length is 10 Nm-2.

ii. Water rises in a capillary tube but mercury falls in the same tube .Why ?
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