WORK SHEET PHYSICS CLASS XI

(PROPERTIES OF MATTER, THERMODYNAMIC AND KINETIC THEORY OF
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What do you understand by (i) elastic bodies (ii) plastic bodies (iii) stress (iv) strain.
Discuss the behavior of a wire under varying load.

State Hooke’s law. Define Young’s Modulus of elasticity and rigidity modulus.
Differentiate between a ductile and a brit'tbtle material.

A structural steel rod has a radius of 10 m and a length of 1 m. A 100 kN force stretches
it along its length. Calculate elongation produced. Young’s modulus of structural steel is
2x 10" Nm™.

Describe the working of hydraulic lift by using Pascal’s law.

State Pascal’s law.

Obtain an expression for pressure due to fluid column.

What is atmospheric pressure? How will you measure this pressure by using Torricelli’s
barometer?

. What is meant by the term coefficient of viscosity? State Stoke’s law.
. Define terminal velocity and find an expression for the terminal velocity in case of a

spherical body falling in viscous liquid.

State properties of streamline flow.

What is critical velocity and Reynold’s number?

State and prove Bernoulli’s theorem.

State and prove Toricelli’s theorem.

What is an aerofoil? Explain how it helps lift an aircraft.

Define Surface tension and surface energy?

Obtain relation between Surface tension and surface energy.

Define capillarity. Derive an expression for the rise of a liquid in a capillary tube.

When a shaving brush is dipped into water and then taken out, its hairs are stick together.
Why?

What is angle of contact? When is it obtuse? When is it acute?

Why is the pressure on the concave side of a liquid drop or bubble more than that on its
convex side?

Show that p; — p, = 2T/R, where p; and p, are inside and outside pressures of liquid drop,
T is the surface tension and R is the radius of the drop.

Explain cleaning action of a detergent.

The terminal velocity of a copper ball of radius 2.0 m falling through a tank of oil is 6.5
cms™. Compute the viscosity of the oil. Density of oil is 1.5 x 10°kgm™. Density of
copper is 8.9 x 10° kgm™.

What is the pressure inside an air bubble of radius 0.01x 10”m situated at a depth of 30
cm below the free surface of a liquid of density 900kgmand surface tension 0.072 Nm™?
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Show that coefficient of volume expansion is three times the coefficient of linear
expansion.

Distinguish between conduction and convection.

Define coefficient of thermal conductivity and write an expression for the same.

State First Law of Thermodynamics. Apply this law to isothermal process.

Obtain an expression for the work done in an adiabatic process.

State II law of thermodynamics.

Define two specific heats of gas. Explain why C, is greater than Cv. Show that for an
ideal gas C, — Cy = R, where C; and C, are the molar specific heats at constant pressure
and volume respectively.

Explain what is heat engine. Give an expression for its efficiency.

Give schematic diagram and explain the working of a refrigerator. Write the expression
for co-efficient of performance of a refrigerator.

State assumptions of kinetic theory of gases.

Obtain an expression for the pressure of a gas.

State Boyle’s law.

State law of equipartition of energy.

For a rigid diatomic molecule prove that C,/Cy = 7/5.

Define mean free path and obtain an expression for the same.

Eight rain drops of radius 10 m each falling down with a terminal velocity of 5 x 10
m/s coalesce to form a bigger drop. Calculate the terminal velocity of the bigger drop.
Calculate the height to which water will rise in a capillary tube of 0.5 x 10 m diameter
when surface tension of water is 0.074 Nm™. Given g;—‘ 9.8 ms™.

An iron sphere has a radius of 10 cm at a temperature of 0°C. Calculate the change in
volume of the sphere if it is heated to 100°C. Coefficient of linear expansion of iron =
11x10°C™.

A sphere of aluminum of 0.047 kg placed for sufficient time in a vessel containing
boiling water, so that the marble is at 100°C. It is then immediately transferred to 0.14 kg
copper calorimeter containing 0.25 kg of water at 20°C. The temperature of water rises
and attains a steady state at 23°C. calculate the specific heat capacity of aluminum.( sp.
Heat of water = 4.18 x 10°Jkg™ C" and sp. Heat of copper = 0.386 x 10°Jkg'C™1)
Calculate the heat required to convert 3 kg of ice at - 12°C kept in a calorimeter to steam™
at 100°C. Given specific heat capacity of ice = 2100 Jkg'C™!, specific heat capacity of
water is 4.18 x 10°Jkg™'C’", latent heat of fusion of ice = 3.35 x 10° Jkg" and latent heat
of steam 2.256 x 10° Jkg.

A body cools from 50°C to 40°C in 6 minute, when its surrounding temperature is 30°C.
What will be its temperature 12 minutes after the start of the experiment?
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