Class XI (Science) -  Physics Holiday Homework
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PRACTICE QUESTIONS

Very Short Answer/Obiective Type Questions[1 Mark]

1. For hydrogen gas, C,, - C,, = b. The relation between

a and b is
(@ a=16b “(®) b=16a
© a=b (d) a=4b

2. Avogadro’s number is the number of molecules in
(a) one litre of a gas at NTP.

®)
©
@

3. Boyle’s law is applicable for an
(a) adiabatic process.

one mole of a gas

one gram of a gas

one kg of a gas

[NCERT Exemplar]

(b) isothermal process.

(c) isobaric process. (d) isochoric process.

4. 1 mole of H, gas is contained in a box of volume ¥ = 1.00
m® at 7= 300 K. The gas is heated to a temperature of T
= 3000 K and the gas gets converted to a gas of hydrogen
atoms. The final pressure would be (considering all gases to
be ideal) [NCERT Exemplar]|
(a) same as the pressure initially.

(b) 2 times the pressure initially.
(c) 10 times the pressure initially.

(d) 20 times the pressure initially.

5. An inflated rubber balloon contains one mole of an ideal
gas, has a pressure p, volume ¥ and temperature T. If the
temperature rises to 1.1 7, and the volume is increased to
1.05 V, the final pressure will be

[NCERT Exemplar]

(@ Llp ®) p
(¢) less than p (d) between p and 1.1.
6. Inideal gas the size of a molecule is negligible compared
with the between the molecules.
7. According to kinetic theory of gases molecules are ina
state of continuous motion and collide with each other.
The collision among molecules is

10.

1.
12.

13.

. The root mean square speeds of the gas molecules is

directly proportional to the square root of the
of the gas.

. According to kinetic theory of gases, molecules of a

gas behaves like .
Name the type of motion associated with the molecules

of a gas.

State Boyle’s law.

The velocities of three molecules are 3v, 4v and 5v.
Calculate their root mean square velocity.

Ifamolecule having N atoms has £ number of constraints,
how many degrees of freedom does the gas possess?
[HOTS]

Short Answer Type Questions [2 marks]

14.

15.

16.

When pressure increases by 1%, what is the percentage

decrease in the volume of a gas, if Boyle’s law is obeyed?

Find the temperature at which root mean square velocity

of a gas is half of its value at 0°C, while pressure
remaining constant.

State the number of degrees of freedom possessed by a
monoatomic molecule in space. Also give the expression
for total energy possessed by it at a given temperature.
Hence give the total energy of the atom at 300K.

Long Answer Type [I] Questions [3 Marks]
17. Prove that the average kinetic energy of a molecule

of an ideal gas is directly proportional to the absolute
temperature of the gas.

Long Answer Type [lI] Question [5 Marks]
18. Define degrees of freedom. How will you account for the

five degrees of freedom in a diatomic molecule? Using
the idea of equi-partition of energy, find the value of y
for the same.
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Short Answer Type Questions [2 marks]
20. What is the significance of critical temperature?
21. How the atmosphere is important thermodynamically?
22. Calculate the fall in temperature of helium initially at
15 °C, when it is suddenly expanded to 8 times of its
volume. Given y = 5/3. [NCT 2010]
23. When two conductors having thermal resistances R,
and R, are joined end to end and placed between two
reservoirs, find the equivalent thermal resistance.
[HOTS]
24. Can a room be cooled by leaving the door of an electric
refrigerator open?
Long Answer Type [I] Questions [3 Marks]
25. 200 J of work is done on a gas to reduce its volume by
compressing it. If this change is done under adiabatic
conditions, find out the change in internal energy of the
gas and also the amount of heat absorbed by the gas.
26. State law of equi-partition of energy. Use this law to
calculate specific heats of monoatomic, diatomic and
‘ triatomic gases.
27. Show that an adiabatic curve is always steaper than an
isothermal curve.
28. Prove that foran adiabatic process PV' = constant, where
the symbols have their usual meanings.
Long Answer Type [11] Questions [5 Marks]
29. Define Ist law of thermodynamics. By using this law,
derive relationship between C, and C,  [NCT2013]
30. (@) Define an adiabatic process. Derive an expression
for work done during an adiabatic process.

(b) ACarnot engine operates between 500 K and 400 K.
If it absorbs 6 % 10° cal heat at higher temperature,
how much work per cycle can the engine perform?
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Short Answer Type Questions [2 Marks]

24. According to Stoke, the viscous force experienced by
a sphere of radius » depends on the terminal velocity
and viscosity of the liquid besides radius. Derive the
formula.

25. When air is blown in between two balls suspended
close to each other, they are attracted towards each
other. Give reason. [NCT 2010]

26. Two equal drops of water are falling through air with
a steady velocity v. If the drops coalesce, what will
be the new steady velocity?

27. A hydraulic automobile lift is designed to lift cars with
maximum mass of 300 kg. The area of cross-section of
the piston carrying the load is 425 cm?. What maximum
pressure would the smaller piston have to bear?

Long Answer Type [I] Questions [3 Marks]

28. Prove that the pressure at a depth h from the free
surface of a liquid (P) in a container is P = P
+ hpg, where P is the atmospheric pressure.

29. Establish a relation for the excess pressure on a drop
of liquid of surface tension o, giving reason for its
presence. '

Long Answer Type [lI] Question [5 Marks]

30. State Bernoulli’s theorem. Using it how can you explain
the functioning of a venturimeter to find velocity of
flow of liquid through a tube?

31. (a) Define streamline.
(b) Write any two properties of streamlines.
(c) Draw streamlines for a clockwise spinning sphere.
(d) Derive equation of continuity.
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Short Answer Type Questions [2 Marks]
31. How can you find the mass of earth, starting from the
law of gravitation?

32. Is it possible to place a satellite, so that it is always
ovér New Delhi? Why?

33. Define gravitational field strength. What is the field at
a point distance » from a mass M ?

34. A high jumper can jump 1.5 m on earth. With the same
effort, how high will he be able to jump on a planet
whose density is one-third and radius is one-fourth of
that of the earth?

Long Answer Type [I] Questions [3 Marks]

35. Define gravitational potential energy of a body. Derive
an expression for the gravitational potential energy of
a body of mass ‘m’ located at a distance ‘7’ from the
centre of the earth.

36. Three equal masses m are placed at the corners of an
equilateral triangle of side a. What is the work done in
doing this?

37. Considering a nearly circular orbit, prove that the square
of time period of a planet is proportional to the cube of
its radius.

38. (@) Accordingto Kepler’s second law, the radius vect?r
to a planet from the sun sweeps out equal areas in
equal interval of time. The law is consequence of
which conservation law?

(b) State Kepler’s third law.
39, A body weighs 90 kef on the surface of earth. How
’ h will it weigh on the surface of a planet whose

muc 1
s }- and radius 5 that of earth?

mass i
Answer fype Question [5 Marks]
i he difference between gravitational potential

is t ; ;
40, Whe" otential energy. Derive an expression

d ravitational p :
?:r :ravitational potential energy of a body.
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