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Activity'3:'Student'Handout'
Characteristics*of*Gases*

Peep'Video'Reflection'
'

8 What'was'the'independent'variable'in'the'peep'experiment?'
'

8 What'was'the'dependent'variable'in'the'peep'experiment?'
'

8 Write'a'sentence'about'their'relationship.'
'
'

Boyle’s*Law*
• Formula:'

'
• Practice:'A'balloon'filled'with'helium'gas'has'a'volume'of'500'mL'at'a'pressure'of'1'atm.'The'

balloon'is'released'and'reaches'an'altitude'of'6.5'km,'where'the'pressure'is'0.5'atm.'Assuming'that'
the'temperatures'remain'the'same,'what'volume'does'the'gas'occupy'at'this'height?'

'
o Variables'given:'

'
o Solve'for:'

'
o Math:'

'
'
'
Balloon'Video'Reflection'
'

8 What'was'the'independent'variable'in'the'balloon'experiment?'
'

8 What'was'the'dependent'variable'in'the'balloon'experiment?'
'

8 Write'a'sentence'about'their'relationship.'
'
'

Charles’s*Law*
• Formula:'

'
'

• Practice:'A'aerosol'can'is'kept'at'25°C'occupies'0.50'L.'Directions'on'the'can'warn'the'user'not'to'
keep'the'can'in'a'place'where'the'temperature'exceeds'52°C.'If'the'temperature'is'increases'to'
52°C,'what'will'the'volume'be,'assuming'the'same'pressure?'

'
o Variables'given:'

'
o Solve'for:'

'
o Math:'

'



Gay4Lussac’s*Law*
'

• Formula'
'

• Practice:'The'gas'in'an'oxygen'tank'is'at'a'pressure'of'3.00'atm'at'25°C.'What'would'the'gas'
pressure'in'the'can'be'at'52°C?'

'
o Variables'given:'

'
'
'
'

o Solve'for:'
'

o Math:'
'
'

Russian'Tanker'Video'Reflection'
'

8 What'factors'lead'to'the'tanker’s'collapse?'
'

'
8 Write'a'sentence'about'their'relationship.'

'
'

The*Combined*Gas*Law*
'

• Formula'
'
'

• Practice:'A'helium8filled'balloon'has'a'volume'of'50'L'at'25°C'and'1.08'atm.'What'volume'will'it'
have'at'STP?'

'
o Variables'given:'

'
'
'
'

o Solve'for:'
'

o Math:'
'
'
'
'
'
'
' '



Practice*#1*
'

1. A'gas'has'a'temperature'of'14°C,'and'a'volume'of'4.5'liters.''If'the'temperature'is'raised'to'29°C'and'the'
pressure'is'constant,'which'means'it'is'not'changed,'what'is'the'new'volume'of'the'gas?''

'

'

'

'

2. A'gas'that'has'a'volume'of'28'liters,'a'temperature'of'45°C,'and'a'pressure'of'2.0'atm.'What'volume'will'it'
occupy'at'STP?'

'

'

'

'

3. If'I'have'17'liters'of'gas'at'a'temperature'of'67'0C'and'a'pressure'of'89'atm,'what'will'be'the'pressure'of'the'
gas'if'I'raise'the'temperature'to'94'0C'and'decrease'the'volume'to'2000.'mL?''

'

'

'

'

4. If'I'have'2.9'L'of'gas'at'a'pressure'of'5.0'atm'and'a'temperature'of'50.0°C,'what'will'be'the'temperature'of'
the'gas'if'I'decrease'the'volume'of'the'gas'to'2.4'L'and'decrease'the'pressure'to'3.0'atm?''

'

'

'

'

5. Congratulations!''You'just'won'an'all8expenses'paid'Carribbean'vacation.''As'apart'of'your'package,'you'get'
to'go'SCUBA'diving'in'the'clear'waters.'At'sea'level'the'air'pressure'is'1'atm,'but'as'a'diver'descends'to'66'
feet,'the'pressure'increases'to'3'atm.'Nitrogen'gas'enters'your'bloodstream'as'you'descend,'and'if'you'
ascend'back'to'surface'slowly,'the'nitrogen'is'released'unnoticed.'However,'if'you'ascend'quickly,'the'
nitrogen'gas'forms'bubbles'in'your'blood.'What'volume'would'a'2'mL'sized'nitrogen'bubble'at'866'ft'
become'once'you'ascended'back'to'sea'level?'

!
' '



Winter'Tire'Maintenance'Video'Reflection'
'

8 What'factors'affect'tire'pressure'when'the'winter'comes?'
'

'
8 Write'a'sentence'about'their'relationship.'

'
'
'

The*Ideal*Gas*Law*
'

• Formula'
'

o P'

o V'

o n'

o R'

o T'

'
• Practice:'What'is'the'pressure'in'atmospheres'exerted'by'a'0.500'mol'sample'of'nitrogen'gas'in'a'

10.0'L'container'at'298'K?'
'

o Variables'given:'
'
'
'
'
'
'

o Solve'for:'
'
'

o Math:'
'
'
'
'

'
• Practice:'At'what'Celsius'temperature'does'a'54'mL'tank'at'745'torr'that'contains'a'0.62'gram'

sample'of'nitrogen'gas?'
'

o Variables'given:'
'

o Solve'for:'
'



o Convert:'
'
'
'
'
'
'
'

o Math:'
'

'
'
'

• Practice:'What'mass'of'chlorine,'Cl2,'in'grams,'is'contained'in'a'10.0'L'tank'at'27°C'and'200'kPa'of'
pressure?'

'
o Variables'given:'

'
'
'

o Solve'for:'
'
'

o Math:'
'
* *



Practice*
'

1. If'I'have'4.0'moles'of'a'gas'at'a'pressure'of'5.6'atm'and'a'volume'of'12'liters,'what'is'the'temperature?''''''''''''

'

'

'

2. If'I'have'an'unknown'quantity'of'gas'at'a'pressure'of'121.56'kPa,'a'volume'of'31'liters,'and'a'temperature'of'
87°C,'how'many'moles'of'gas'do'I'have?''

'

'

'

'

3. If'I'contain'0.153'moles'of'gas'in'a'container'with'a'volume'of'926'mL'and'at'a'temperature'of'32°C,'what'is'
the'pressure'inside'the'container'in'kPa?'

'

'

'

'

4. If'I'have'an'unknown'quantity'of'argon'gas'at'a'pressure'of'0.50'atm,'a'volume'of'25'liters,'and'a'
temperature'of'300.0'K,'how'many'grams'of'gas'do'I'have?''

'

'

'

'

5. If'I'have'17'grams'of'carbon'dioxide'gas'at'a'pressure'of'743'mmHg'in'a'container'of''12.1'L,'what'is'the'
temperature'of'the'gas?''

' '
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Knox*County*Science*
Chemistry*1*Reference*Sheet*

*
Constants'

'
Speed'of'light'('c')'='3.00'x'108'm/s'''''''''''Planck’s'constant'(h)'='6.626'x'10834'Js''''''Molar'Volume'='22.4' !!"#!!!@'STP'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Universal'Gas'Constant'(R):'0.0821'!∗!"#!"#∗!'''''''8'OR'8'''''8.31'
!∗!"#
!"#∗!'

'
Avogadro's'number:'1'mole'='6.02'x'1023'molecules'or'formula'units'

'
' '

''
Specific'Heat'Capacity'of'liquid'Water:'Cp'(H2O)'='1.00'

!"#
!∗°!'''''''8'OR'8''''4.18'

!
!∗°!'

Molal'freezing'point'of'water:'kf'='1.86°C/m"""""""""""""""""""Molal'boiling'point'of'water:'kb'='0.521°C/m'

*
Unit'Conversions'

'
1'atm'='760'mm'Hg'='760'torr'='101.3'kPa'='14.7'psi'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''K'='°C'+'273''

'
1.000'calorie'='4.184'Joules' 1'mL'='1'cm3' 1L'='1,000'mL'='1,000'cm3'

'
tera'(T)'='1012,'giga'(G)'='109,'mega'(M)'='106,'kilo'(k)'='103,'hecto'(h)'='102,'deka'(da)'='101'
deci'(d)'='1081,'centi'(c)'='1082,'milli'(m)'='1083,'micro'(µ)'='1086,'nano(n)'='1089,'pico'(p)'='10812'

'

*
Common'Ions'

Element'Name' Charges' Polyatomic'Ions' Charges' Polyatomic'Ions' Charges'
Silver'(Ag1+)' 1+' Ammonium'(NH4+)' 1+' Sulfate'(SO428)' 28'
Zinc'(Zn2+)' 2+' Hydronium'(H3O+)' 1+' Sulfite'(SO328)' 28'
Scandium'(Sc3+)' 3+' Nitrate'(NO38)' 18' Carbonate'(CO328)' 28'
Copper'(Cu1+,'Cu2+)' 1+,'2+' Nitrite'(NO28)' 18' Peroxide'(O228)' 28'
Gold'(Au1+,'Au3+)' 1+,'3+' Hydrogen'Carbonate'(HCO38)' 18' Chromate'(CrO428)' 28'
Cobalt'(Co2+,'Co3+)' 2+,'3+' Perchlorate'(ClO48)' 18' Dichromate'(Cr2O728)' 28'
Nickel'(Ni2+,'Ni3+)' 2+,'3+' Chlorate'(ClO38)' 18' Oxalate'(C2O428)' 28'
Lead'(Pb2+,'Pb4+)' 2+,'4+' Chlorite'(ClO28)' 18' Silicate'(SiO328)' 28'
Tin'(Sn2+,'Sn4+)' 2+,'4+' Hypochlorite'(ClO8)' 18'

' 'Mercury'(Hg22+,'Hg2+)' 1+,'2+' Bromate'(BrO38)' 18' '' ''
Iron'(Fe2+,'Fe3+)' 2+,'3+' Iodate'(IO38)' 18' Phosphate'(PO438)' 38'
Titanium'(Ti2+,'Ti3+,'Ti4+)' 2+,'3+,'4+' Hydroxide'(OH8)' 18' Phosphite'(PO338)' 38'
Chromium'(Cr2+,'Cr3+)' 2+,'3+' Acetate'(C2H3O28'''or''''CH3COO8)'' 18' 'Borate'(BO338)' 38'
Vanadium'(V2+,'V3+,'V4+)' 2+,'3+,'4+' Permanganate'(MnO48)' 18' '' ''
Manganese'(Mn2+,'Mn3+,'Mn4+)' 2+,'3+,'4+' 'Cyanide'(CN8)' '18' '' ''

'

Formulas'
Specific'Heat'Capacity:'q'='mCp∆T' Heat'of'fusion:'q'='m∆Hfus' Heat'of'vaporization:'q'='m∆Hvap'
''

'
'

!
!!

Ideal'Gas'Law:'PV'='nRT' Molarity'(M):'M'=' !"#$%!!"!!"#$%&!"#$%&!!"!!"#$%&"'' Molaltiy(m):'m='!"#$%!!"!!"#$%&!"!!"!!"#$%&' '

!!
'

''''''''''''''''''''''''''''''''M1V1'='M2V2' '''''''''''''''''''''''''''''''''''''

Combined'Gas'Law:
!!!!
!!
='!!!!!!

''''''''''''''''''''''''''''

'

Pgas'='(Ptotal)Xgas'
c'= λυ   '''E'='hυ!

' '

!"#$!
!"#$! =

!!!
!!!'''

pH'+'pOH'='14' pH'='8log[H3O+]' pOH'='8log[OH8]''''''''''''''''''''''Kw'='[H3O+]'[OH8]'='1.0x10814' '

Boiling'point'elevation:'∆Tb'='kb'm'i'''''''''Freezing'point'depression:'∆Tf'='kf'm'i'



Chemistry*Activity*3:*Answer*Key*
*
Combined*Gas*Law*Practice*

*
1. 4.7%L%

2. 48%L%

3. 817%atm%

4. 160%K%or%2113%°C%

5. 6%mL%

%
Ideal*Gas*Law*Practice*
*
1. 204%K%or%268%°C%

2. 1.26%mol%

3. 418%kPa%

4. 20%g%Ar%

5. 373%K%or%100%°C%

*

*
* *



Chemistry*Activity*3:*Solutions*
*
Combined*Gas*Law*Practice*

*
1. Given:%% % % % % %

!!
!!%=%

!!
!!% %

!.!!!
!"#!!%=%

!!
!"#!!%

• T1%=%14°C%+%273%=%287%K%

• V1%=%4.5%L% % % % (302%K)
!.!!!
!"#!!%=%

!!
!"#!!(302%K)% % % %

• T2%=%29°C%+%273%=%302%K%

• V2%=%?% % % % % V2%=%4.7%L%
%

2. Given:% % % % % %
!!!!
!! %=%

!!!!
!! % %

!!!!!"
!"# %=%

!!!!!!
!"# %

• V1%=%28%L%

• T1%=%45°C%+%273%=%318%K% % % % (273)%
!"
!"#%=%

!!!!!!
!"# %(273)%

• P1%=%2.0%atm%
• V2%=%?%

• P%2=%1.0%atm% % % % % % V2%=%48%L%
• T2%=%0°C%+%273%=%273%K%

%

3. Given:%% % % % % %
!!!!
!! %=%

!!!!
!! % %

!"!!!!"
!"# !=%!!!!!!!"# %

• V1%=%17%L%

• T1%=%67°C%+%273%=%340%K% % % % %
!"!#
!"# !=%

!!!!!!
!"# %

• P1%=%89%atm% % % *cross%multiply% 1513%x%367%=%340%x%2%x%P2%
• P2%=%?% % % % % % % 555271%%%%=%680%x%P2%

• T2%=%94°C%+%273%=%367%K% % % % %% %%680% %%%%%%%%%%680%
• V2%=%2000%mL%~%2%L% % % % % P2%%=%817%atm%

%

4. 160%K%or%2113%°C%% % %
!!!!
!! %=%

!!!!
!! % %

!!!!!.!
!"! %=%

!!!!!.!
!! % % %

• V1%=%2.9%L%

• P1%=%5.0%atm% % % % % %
!".!
!"! %=%

!.!
!!% %

• T1%=%50.0°C%+%273%=%323%K% *cross%multiply%%%%14.5%x%T2%=%323%x%7.2%%%

• T2%=%?% % % % % % 14.5%x%T2%=%2325.6% % %
• V2%=%2.4%L% % % % % %%%14.5%% %%%%%%%%14.5%

• P2%=%3.0%atm% % % % % % T2%=%160%K%–%273%=%2113%°C%
%

5. Given:% % % % P1%x%V1%=%P2%x%V2%
• P1%=%1%atm%

• P2%=%3%atm% % 1%x%V1%=%3%x%2%
• V2%=%2%mL%

• V1%=%?% % % V1%=%6%mL%
%
* *



Ideal*Gas*Law*Practice*
*

1. Given:% % % % PV%=%nRT%~% T%=%PV%/%nR%
• n%=%4.0%mol% % % % T%=%(5.6%x%12)%/%(4.0%x%0.0821)%
• P%=%5.6%atm%

• V%=%12%L%% % % T%=%204%K%–%273%=%268°C%

• R=%%0.0821%
!!!"#
!"#!!%

%
2. Given:% % % % PV%=%nRT%~% n%=%PV%/%RT%

• P%=%121.56%kPa%

• V%=%31%L%% % % n%=%(121.56%x%31)%/%(8.31%x%360)%
• T%=%87°C%+%273%=%360%K%

• R%=%8.31%
!!!"#
!"#!!% % % % n%=%1.26%mol%

%
3. Given:%% % % % PV%=%nRT%~% P%=%nRT%/%V%%

• n%=%0.153%mol%
• V%=%926%mL%~%0.926%L% % P%=%(0.153%x%8.31%x%305)%/%(0.926)%

• T%=%32°C%+%273%=%305%K%

• R%=%8.31%%
!!!"#
!"#!!% % % % P%=%418%kPa%

%
4. Given:%% % % % PV%=%nRT%~% n%=%PV%/%RT%

• P%=%0.50%atm%
• V%=%25%L%% % % n%=%(0.5%x%25)%/%(0.0821%x%300)%

• T%=%300%K%

• R%=%%0.0821%
!!!"#
!"#!!%% % % n%=%0.507%mol%(

!"!!
!!!"#)%=%20%g%Argon%

%
5. Given:% % % % PV%=%nRT%~% T%=%PV/nR%

• n%=%17%g%Cl2%x%(
!!!"#
!"!! )%=%0.239%mol% T%=%(0.978%x%12.1)%/%(0.239%x%0.0821)%

• 743%mmHg%x%(
!!!"#

!"#!!!"#)%=%0.978%atm%

• V%=%12.1%L% % % % T%=%373%K%–%273%=%100°C%

%




