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Matters of Matter – Pure Liquids

CSCOPE Unit 06 Lesson 01 Day 7
Vocabulary
	Avogadro’s number
	
	the number of constituent particles (usually atoms or molecules) in a mole of the substance; 6.02214 x 1023

	
	
	

	Molar mass
	
	a general expression used to refer to the mass of a mole of any substance; it is value of the atomic mass of an element in the units of grams and the value of the molecular mass of a compound in the units of grams

	
	
	

	Mole
	
	the amount of a substance that contains 6.02214 x 1023 representative particles of that substance; the molar mass of any substance


In the previous activity, Matters of Matter ( Solids, you found numbers of moles and representative particles for three solids. Today you will determine the number of representative particles in a given volume of a pure liquid, such as water.

To convert from volume to mass you will need to use the formula for density.

To convert from mass to moles:


You will need to calculate the molar mass.


You will need to use the molar mass.

To convert from moles to particles you will need to use Avogadro’s Number.

	01. What is the formula for calculating density?
	

	

	Densities for most substances can be found in references such as the Handbook of Chemistry and Physics.

	

	02. Given density and volume, how can you find mass?
	


Using the periodic table and the given density and volume, calculate the mass of each sample, the molar mass, the moles in each sample, and the number of representative particles in each sample.

DATA TABLE

Complete and correct calculations must be shown on the following pages at the indicted locations on the flowing pages in order to receive credit.

Don’t forget to set up your conversions so that the units cancel !

Be sure to report your answer to the correct number of significant digits !

	
	Water
	Hydrogen Peroxide
	Isopropyl Alcohol
	Mercury

	Formula

or symbol
	H2O
	H2O2
	C3H8O
	Hg

	Density

(g/mL)
	1.00
	1.46
	0.785
	13.6

	Volume

(mL)
	100.0
	100.0
	100.0
	100.0

	Mass

(g)
	
	
	
	

	Molar mass

(g/mol)
	
	
	
	

	Number of Moles

(in 100.0 mL)
	
	
	
	

	Number of representative particles

(in 100.0 mL)
	
	
	
	


Water

a. What is the mass of water in that sample?


b. What is the molar mass of water?


c. How many moles of water are in that sample?


d. How many molecules of water are in that sample?

Hydrogen peroxide

a. What is the mass of hydrogen peroxide in that sample?


b. What is the molar mass of hydrogen peroxide?


c. How many moles of hydrogen peroxide are in that sample?


d. How many molecules of hydrogen peroxide are in that sample?

Isopropyl alcohol

a. What is the mass of isopropyl alcohol in that sample?


b. What is the molar mass of isopropyl alcohol?


c. How many moles of isopropyl alcohol are in that sample?


d. How many molecules of isopropyl alcohol are in that sample?

Mercury

a. What is the mass of mercury in that sample?


b. What is the molar mass of mercury?


c. How many moles of mercury are in that sample?


d. How many atoms of mercury  are in that sample?

Exercises:
You must show complete and correct work to receive credit !

Don’t forget to set up your conversions so that the units cancel !

Be sure to report your answer to the correct number of significant digits !
1.    Titanium (IV) chloride is a yellow liquid with a density of 1.73 g/mL. How many 

       formula units would there be in 50.00 mL of that liquid?


a. What is the mass of titanium (IV) chloride in 50.00 mL of that liquid?


b. What is the molar mass of titanium (IV) chloride?


c. How many moles of titanium (IV) chloride are in 50.00 mL of that liquid?


d. How many formula units of titanium (IV) chloride are in 50.00 mL of that liquid?

2.    Hydrazine, N2H4, is an oily liquid that the F-16 fighter jet uses to fuel the aircraft's

       emergency power unit.  It has a density of 1.0036 g/mL.

       How many molecules of hydrazine would there be in 25.00 mL of that liquid?

a. What is the mass of hydrazine in 25.00 mL of that liquid?


b. What is the molar mass of hydrazine?


c. How many moles of hydrazine are in 25.00 mL of that liquid?


d. How many molecules of hydrazine are in 25.00 mL of that liquid?

3.    Pentaboron nonahydride is a flammable liquid that burns with a green flame. It 

       has a density of 0.60 g/mL.  How many molecules of pentaboron nonahydride 

       would there be in 500.00 mL of that liquid?

a. What is the mass of pentaboron nonahydride in 500.00 mL of that liquid?


b. What is the molar mass of pentaboron nonahydride?


c. How many moles of pentaboron nonahydride are in 500.00 mL of that liquid?


d. How many molecules of pentaboron nonahydride are in 500.00 mL of that 

               liquid?

4.    Tin (IV) chloride is a colorless fuming liquid with a density of 2.234 g/mL.

       How many formula units would there be in 10.00 mL of that liquid?


a. What is the mass of tin (IV) chloride in 10.00 mL of that liquid?


b. What is the molar mass of tin (IV) chloride?


c. How many moles of tin (IV) chloride are in 10.00 mL of that liquid?


d. How many formula units of tin (IV) chloride are in 10.00 mL of that liquid?

5.    Dichlorine heptaoxide is an oily explosive liquid with a density of 1.9 g/mL.

       How many molecules of dichlorine heptaoxide would there be in 5.00 mL of that 

       liquid?

a. What is the mass of dichlorine heptaoxide in 5.00 mL of that liquid?


b. What is the molar mass of dichlorine heptaoxide?


c. How many moles of dichlorine heptaoxide are in 5.00 mL of that liquid?


d. How many molecules of dichlorine heptaoxide are in 5.00 mL of that liquid?
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