Thermal Properties of Matter

Exercise

Section I: Multiple Choice Questions

. In which of the materials, particles have only vibrational motion?

A) Solid B) Gas

C) Liquid D) Plasma

. The mass of a liquid of density 50 kgm™3 in a container of volume 5 m3

is:

A)100g B) 250 kg
C) 225 kg D) 275 kg
. Which of the following is NOT a form of internal energy?
A) Kinetic energy of particles B) Potential energy of particles
C) Chemical energy D) Electrical energy
. Which of the following physical properties is shown by mercury
thermometer?
A) Electrical resistance B) Pressure
C) Volume D) Color

. Which state of matter has particles that are highly compressible and can
fill any container?

A) Solid B) Gas

C) Liquid D) Plasma

. Mercury has uniform linear expansion in liquid in glass thermometers. A
liquid in glass thermometer has a mercury level of 2 cm at melting point
of ice and a mercury level of 6 cm at boiling point of water. What is the

distance between every 1°C division on Celsius scale of thermometer?



A)0.04 cm B) 0.06 cm
C) 0.08 cm D) 1.00 cm
7. If mass of an object is doubled and its volume remains same, its density:
A) Remains same B) Doubles
C) Becomes half D) Becomes zero

8. A hollow metal sphere and a solid metal sphere of same outer radius are
compared. Which one has greater density?
A) Solid sphere B) Hollow sphere
C) Both have same density D) Cannot be determined
9. A stone is dropped in water and level rises from 50 mL to 65 mL. The
volume of stone is:
A) 15 mL B) 65 mL
C) 50 mL D) 115 mL
10. If the bulb of thermometer is made larger, sensitivity will:
A) Decrease B) Increase

C) Remain same D) Become zero
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Section II: Short Answer Questions

. Two liquids A and B, have densities 1 g/mL and 1.2 g/mL respectively.

When both liquids are poured into a container, one liquid floats on top of
the other. Which liquid is on top, and why?

Write a method to find the volume and density of a human body?

How is plasma the fourth state of matter? Give a reason

Why water is not used in liquid in glass thermometers?

Can we increase internal energy of a substance without increasing its
temperature? Justify your answer.

Mercury is replaced with alcohol in liquid in glass thermometers. Discuss

the possible change in sensitivity and range of the thermometer?

. Why —273.15°C temperature is called absolute zero? Can we achieve

this temperature?
One student claim to have constructed a more sensitive liquid in glass

thermometer. How can her claim be verified?

. One liter of water is heated by a stove and its temperature rises by 2°C. If

two liters of water is heated on the same stove for the same time, what will

be the rise in temperature?

10. What are the reasons that gases have neither a fixed volume nor a fixed

shape?



Section II1: Extensive Answer Questions

1. Describe the main points of particle theory of matter which differentiate
solids, liquids and gases.

2. Define density. Describe methods to determine densities of regular and
irregular-shaped solids and liquids.

3. Analyze how the structure of a liquid-in-glass thermometer can be
modified to improve its sensitivity and performance. Give a detailed

answer.



Section IV: Numerical Problems

. The temperature of a normal human body on Fahrenheit scale is 98. 6°F.
Convert it into Celsius and Kelvin scale.

. At what temperature Celsius and Fahrenheit thermometer reading would
be the same?

. Sarah has two objects, a wooden block and a metal ball, with the following
properties:

(a) The wooden block has a mass of 300 g and a volume of 150 cm3.

(b) The metal ball has a mass of 500 g and a volume of 50 cm3.
Calculate the density of each object and determine which one is denser.

. You have a container with 500 mL of cooking oil, and it has a mass of
450 g. Calculate the density of the cooking oil in grams per milliliter
(g/mL).

. Aluminum has a density of 2700 kgm 3. Find the mass of a solid 25 cm

diameter aluminum ball.



