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General Instructions:
(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections: Section A, Section B, Section C,  Section D and Section E.
(3) Section A contains ten very short answer questions and four assertion reasoning MCQs of 1 mark each, Section B has two case based questions of 4 marks each, Section C contains nine short answer questions of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains three long answer questions of 5 marks each.

Section A
1. Define acceleration and also write its dimension.
2. A trolley of mass 300 kg carrying a sandbag of 25 kg is moving uniformly with a speed of 27 km/h on a frictionless track. After a while, sand starts leaking out of a hole on the floor of the trolley at the rate of 0.05 kg/s. What is the speed of the trolley after the entire sand bag is empty?

3. Define moment of inertia.
4. Define vector product.
5. Check whether the following equation is dimensionally correct Ʈ=Iα
6. Define relative velocity.

7. Is the rocket in flight an example of projectile?

8. A force of 49 N is just sufficient to pull a block of wood weighing 10 kg on a rough horizontal surface. Calculate the coefficient of friction and angle of friction.

9. Draw stress strain curve.

10. A wheel is rotating at a rate of 1000 r.p.m and its kinetic energy is 1000 J. Determine the moment of inertia of the wheel about its axis of rotation.

For question numbers 11, 12, 13 and 14, 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 but 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
11. Assertion: A planet moves faster,when it is closer to the sun in its orbit and vice-versa.
Reason (R): Orbital velocity in orbit of planet is constant.
12. Assertion. The star twinkle, while the planets do not

Reason. The stars are much bigger in size than the planets.

13. Assertion. KE is conserved at every instant of elastic collision.

Reason. No deformation of matter occurs in elastic collision.

14.Assertion. If a pendulum falls freely, then its time period is infinite.

Reason. Free falling body has acceleration equal to g.

Section B

Questions 15 and 16 are Case Study based questions and are compulsory.  Attempt any 4 sub parts. Each question carries 1 mark.
15. Normally, the reported result of measurement is a number that includes all digit in the number that are known reliably plus first digit that is uncertain. the digits that are known reliably plus the first uncertain digit are known as significant digits e.g. when a measured distance is reported to be 374.5 m it has four significant figures 3,7,4,5.The figures 3,7,4 are certain and reliable, while digit 5 is uncertain.
(i) in 4700m significant digits are

(A) 5 (b) 4 (c) 2 (d) none of these

(ii) To determine the no of significant figures, scientific notation is

(i) a^b. (ii) a x 10^b.  (C) a x 10^2. (D) none of these
(iii) All the non zero digits are significant.

(i) may be (ii) yes (iii) No (iv) none of these

4.  5.74g of a substance occupies 1.2cm^3.express its density by keeping the significant figures in view.

(a) 4.9 g cm^-3. (b) 5.2 g cm^-3. (c) 4.4g cm^-3 (d) none of these

5. The unit of length in cgs

(i) mm (ii) cm (iii) m (iv) none of these

16.Vectors are the physical quantities which have both magnitudes and direction and obey the triangle/parallelogram laws of addition and subtraction. It is specified by giving its magnitude by a number and its direction. e.g. Displacement,acceleration,velocity,momentum,force etc.A vector is represented by a bold face type and also by an arrow placed over a letter.

(i) Which is not a vector quantity?
(a) current (b) momentum (c) force (d) none of these

(ii) Consider the quantities pressure, power, energy, impulse, gravitational potential, electric charge, temperature, area. Out of these, the only vector quantity 

(a) impulse, pressure, area (b) impulse

(c) area and gravitational potential (d) none of these

(iii) The relation between the vectors A and 2A is that

(a) both have same magnitude (b) both have same direction

(c) they have opposite direction (d) none of these

(iv) The value of VECTOR  A. A is

(I) zero (b) 1 (c) A^2 (d) none of these

(V) unit of power is

(i) Watt (ii) joule (iii) dyne (iv) none of these
SECTION C
17. Find the equation of motion v=u+at by calculus method.

18. Derive expression for time of flight in projectile motion.
19.  A load of mass 2kg is attached to a spring of constant 200N/m. What is the time period of the oscillations.
20. State the principle of caloriemetry.
OR
Explain latent and specific heat.
21. What do you mean by degree of freedom? Explain.

                    
OR

The climate of a town near a sea is more temperature than that of a town in a desert at the same altitude. Why?
22. A satellite is revolving in a circular orbit at a distance of 3400km.Find velocity. (R=6400km).

23. Why are circular roads banked? Deduce an expression for the angle of banking.

24. A boy stands at 39.2m from a building and throws a ball which just passes through a window 19.6m above the ground. Calculate the velocity of the projection of the ball.

25. Define centre of mass. What is the formula of angular momentum?
SECTION D
26. Define stress and strain. Also write its unit and dimensions.
27. What are beats? What is the essential condition for the beats?
 28. States Newtons law of cooling. Express it mathematically.
Or

Define escape and orbital velocity.
29. Explain laplace correction.
Or

Describe construction and working of venturimeter.
30. State first law of thermo dynamics. Derive the relation Cp — Cv = R.
OR

Derive an expression for the work done during the adiabatic expansion of an ideal gas.
SECTION E
31. What is a simple pendulum? Obtain an expression for the time period of a simple pendulum. The amplitude of a particle executing SHM with frequency of 50Hz is 0.02m.Find maximum value of the acceleration of the particle.                                   
32. Prove that in an elastic one dimensional collision between two bodies, the relative velocity of approach before collision is equal to the relative velocity of separation after the collision. Hence derive expressions for the velocities of the two bodies in terms of their initial velocities before collision. Discuss the special case also.
OR

(I) Prove the work energy theorem for a variable force.

(ii) Define Kinetic energy. Give some example
33. (1) Derive the formula for the terminal velocity of a small ball falling through a viscous liquid. 
(2) The cylindrical tube of a spray pump has a cross-section of 8.0 cm2 , one end of which has 40 fine holes each of diameter 1.0 mm.  If the liquid flow inside the tube is 1.5 m min−1, what is the speed of ejection of the liquid through the holes?
                 0R

(1)State and prove Bernoulli’s principle for the flow of non viscous fluids.
(2) Find out the velocity of efflux of water from a hole in the wall of a tank made at 20m below the free surface of water in the tank.

