
Midterm Review Question 1 
(answer on the back) 

 

Data for the three naturally occurring  isotopes of silicon 
are below.  Use this data to calculate the average weighted 
atomic mass of silicon.  DO NOT USE SF, ROUND TO 
the 1000th’s place.   

Mass number Mass in amu Percent Abundance 

Si-28 27.976 92.23 

Si-29 28.976 4.67 

Si-30 29.973 3.10 



Midterm Review Question 1 
(answer) 

Mass AMU Percent Abundance 

Si-28 27.976 92.23 

Si-29 28.976 4.67 

Si-30 29.973 3.10 
 

      (28)(.9223) =  25.824 

This is the simple way to do 
this math, using the isotope 
masses that are rounded to  
the nearest whole number 

(this is close) 

         (29)(.0467) = 1.354 

         (30)(.0191) = 0.930 

            SUM = 28.108  amu 

 

        (27.976)(.9223) = 25.802 

          (28.976)(.0467) = 1.353 

          (29.973)(.0310) = 0.929 

                          SUM = 28.084 amu 

  This way is also correct,  
using the “actual” masses  

of the isotopes in amu.   

More numbers, nearly the  
exact same answer.  This way  

is more correct, the top is  
fine for our class.  

(this is closer) 



Midterm Review Question 2 
(answer on the back) 

 

 

 

 

 

 

 

 

 
Use this cooling curve to answer the questions 

2A. In segment BC, what happens to kinetic energy and potential energy? 
 

2B.  In segment BC, what formula might you use in a thermochem problem? 
        What is the common name for what is happening during BC? 
 
2C.  In segment DE, what formula might you use in a thermochem problem? 
 
2D.  Segment CD, what phase or phases are present? 
 
2E.  In what segment, or segments, is kinetic energy decreasing?   
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Midterm Review Question 2 
(answer) 

 

 

 

 

 

 

 

 

 
Use this cooling curve to answer the questions 

2A. In BC, kinetic energy is steady, potential energy decreases 
 

2B.  In BC, use q = mHV to solve for the energy emitted during condensation 
 

2C.  In DE, use q = mHF  to solve for energy emitted during freezing 
 
2D.  In CD, only the liquid phase is present 
 
2E.  Kinetic energy decreases in segments AB and CD and EF as well   

Heat Removed at a constant rate 
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Midterm Review Question 3 
(answer on the back) 

Using this balanced equation 

2TiCl3(AQ) + 3Mg(S) → 3MgCl2(AQ) + 2Ti(S) 

 

3A.  When a reaction that uses up 45.94 moles  
        of TiCl3 occurs, how many moles of  
        MgCl2 are produced? 
 

3B.  What is the proper name for TiCl3? 
 

3C.  What is the proper name for MgCl2? 
 

3D.  Why does the reactant have “3”  chlorines 
        while the product has but “2” chlorines? 
 

3E.  What is the molar mass of the TiCl3?  



Midterm Review Question 3 
(answer) 

2TiCl3(AQ) + 3Mg(S) → 3MgCl2(AQ) + 2Ti(S) 

 

 MR                       2x = 137.82     

                                                                   x = 68.91 moles  MgCl2 

TiCl3 is titanium (III) chloride 

MgCl2 is magnesium chloride 

 
TiCl3 has a Ti+3 cation and the anion is Cl-1  

MgCl2 has a Mg+2 cation and the anion is Cl-1  

  

    TiCl3 

    Ti   1 x 48 =   48 
    Cl  3 x 35 =  105 
  molar mass = 153 g/mole 

TiCl3 
MgCl2 

2 
3 

45.94 
x 



Midterm Review Question 4 
(answer on the back) 

 

Imagine you have a very large snowball with mass of 
5,378 grams.  If the snowball is at exactly 273 Kelvin,  
how many joules would it take to melt it into liquid water? 

 

 

 

 

 

 

 

 

Now, show how you would convert those joules into  
kilojoules, calories and Calories.   



Midterm Review Question 4 
(answer) 

 
Imagine you have a very large snowball with mass of 5,378 grams.  If the 
snowball is at exactly 273 K, how many joules would it take to melt it? 

q = mHF 

q = (5378 g)(334 J/g) = 1,796,252 Joules = 1,796,000 Joules (4 SF) 

 

 

 

 

 

 
1,796,000 Joules   
        1 
 
 
1,796,000 Joules   
        1 
 
 
429,700 cal   
        1 

x 1 kJ 
1000 J 

= 1796 kilo-Joules 

x 1 cal 
4.18 J 

= 429,665 cal = 429,700 cal  

x 1 Calorie 
1000 cal 

= 429.7 Calories 



Midterm Review Question 5 
(answer on the back) 

Name the type of reactions each of these five are,  
and  

Write the MOLE RATIO for each one as well. 

1 C6H12O6(S) + 6O2(G) →  6CO2(G) + 6H2O(G) 

2  3O2(G)  +  4Fe(S)  → 2Fe2O3(S)  

3 2N2O3(G) → 2N2(G) + 3O2(G) 

4 Ti(S) +  2CuHCO3(AQ) →   Ti(HCO3)2(AQ) +  2Cu(S) 

5 Ca(NO3)2(AQ) + (NH4)2SO4(AQ) →  CaSO4(S)  +  2NH4NO3(AQ) 



Midterm Review Question 5 
(answer) 

Name the type of reactions each of these five are,  
and  

Write the MOLE RATIO for each one as well. 

1 
C6H12O6(S) + 6O2(G) →  6CO2(G) + 6H2O(G) 

This is COMBUSTION, the MR is 1:6:6:6 

2 
 3O2(G)  +  4Fe(S)  → 2Fe2O3(S)  

This is SYNTHESIS, the MR is 3:4:2 

3 
2N2O3(G) → 2N2(G) + 3O2(G) 

This is DECOMPOSITION, the MR is 2:2:3 

4 
Ti(S) +  2CuHCO3(AQ) →   Ti(HCO3)2(AQ) +  2Cu(S) 

This is SINGLE REPLACMENT, the MR is 1:2:1:2 

5 
Ca(NO3)2(AQ) + (NH4)2SO4(AQ) →  CaSO4(S)  +  2NH4NO3(AQ) 

This is DOUBLE REPLACEMENT, the MR is 1:1:1:2 



Midterm Review Question 6 
(answer on the back) 

Balance these and put in proper phase symbols as well. 

 

 

Aluminum bromide and calcium hydroxide solutions  
are put into one beaker… 

 

 

 

Butane gas (C4H8) combusts... 



Midterm Review Question 6 
(answer) 

Balance these and put in proper phase symbols as well. 

 

 

Aluminum bromide and calcium hydroxide solutions  
are put into one beaker… 

 

2AlBr3(AQ)  + 3Ca(OH)2(AQ)   →  2Al(OH)3(S)  +  3CaBr2(AQ)    

 

 

Butane gas (C4H8) combusts… 

C4H8(G)  + 6O2(G)  →  4CO2(G) + 4H2O(G) 



Midterm Review Question 7 
(answer on the back) 

 

 

 

This Medieval Man 
has an axe blade made 
of pure iron.  It’s mass 
is 3,492 grams.  What 
is the volume of that 
hunk of metal? 

 

 

His helmet is also  
pure metal.  It has 
mass of 2,188 grams and volume of 244.3 cm3.  Is it also 
made of pure iron?  If not, what is it probably made of? 



Midterm Review Question 7 
(answer) 

 
This Medieval Man has an axe blade made  
of pure iron.  It’s mass is 3,492 grams.   
What is the volume of that hunk of metal? 

(density formula) 

 
D =  

 

7.87 g/cm3   (7.87g/cm3)(V) = 3492 g 

      1                                   V = 443.7 cm3 

 

 
His helmet is also pure metal.  It has mass of 2,188 grams and volume of 244.3 cm3.   
Is it also made of pure iron?  If not, what is it probably made of? 

 

D = 
 
 

This is NOT iron, it’s most likely COPPER (check table S). 

Mass 

Volume 

3,492 g 

V 
= 

Mass 

Volume = 
2188 g 

244.3 cm3 
= 8.956 g/cm3 



Midterm Review Question 8 
(answer on the back) 

A student lab experiment with H2O created these results… 

Calculate the averages, use the average as the student’s 
measured values.   

 

 

8A.  What is the student’s percent Error for melting point? 

8B.  What is the student’s percent Error for density? 
 

8C.  What is the boiling point for water at 226 mm Hg? 

 
Measured 

Melting Point Kelvin 

Measured 

Density g/mL 

trial 1 274.85 0.981 

trial 2 273.67 1.006 

trial 3 274.25 0.968 

average:   



Midterm Review Question 8 
(answer) 

8A.  What is the percent Error for melting point? 

822.77  :  3 =  274.26 K 
 

%E =  
 

 

8B.  What is the percent Error for density? 

2.98 :  3 = 0.993g/mL  

  

%E =  

 
8C.  What is the boiling point for water at 226 mm Hg?   
        Convert this first to kPa, then go to Table H! 

 
Measured 

Melting Point Kelvin 

Measured 

Density g/mL 

trial 1 274.85 0.981 

trial 2 273.67 1.006 

trial 3 274.25 0.968 

MV -AV 

AV 
X 100% = 

274.26 - 273 

273 
X 100% = + 0.46153% 
                      (5 SF) 

MV -AV 

AV 
X 100% = 0.985 - 1 

1 
X 100% =  - 1.50% 

226 mm Hg 

1 
X 

101.3 kPa 

760 mm Hg 
= 30 kPa (close enough) 

Table H says  

the BP for water  

at 30 kPa is  

70°C 



Midterm Review Question 9 
(answer on the back) 

Label the Gold Foil Experiment, write a few sentences to 
explaining how it worked, what it showed to Rutherford. 

 

3 
4 

5 

1 

2 

6 

7 



Midterm Review Question 9 
(answer) 

Rutherford shot radioactive alpha particles from polonium at the gold foil.  The detecting 
screen “lit up” when alpha particles hit it, so he could count the particles without the 
gold, and then with the gold.  He found 99% of the particles went through the gold as if 
it weren’t there.  This showed him that atoms are mostly EMPTY SPACE, they have a 
central, positively charged nucleus that is dense, and that the neutral atoms must there-
fore have negative electrons flying around the outside of the nucleus (somewhere).   

 
Detec�ng screen Lead Box 

Radioac�ve Po, 

source for  
alpha par�cles 

Gold Foil 

Alpha par�cles 

Most alpha  
par�cles went 

through the gold and 

hit the screen here 

Deflected  
alpha par�cles 

that hit the 

gold nuclei 



Midterm Review Question 10 
(answer on the back) 

Put these scientists, historical models of the atom, and  
descriptions of the atom into their correct order. 

names Models Descriptions of the atom 

Thomson Atomos 
Gold Foil experiment shows a positive nucleus with  

externally located electrons.   

Dalton 
Wave  

Mechanical 
The electron is discovered 

Bohr 
Plum  

Pudding 
Atom is believed to be just an indivisible particle. 

Rutherford 
Billiard  

Ball 
Electrons are put into ORBITS, spectra is discovered 

Modern 
Organized  

Planetary  

Electrons exist in ORBITALS, complicated mathematics  

attempts to explain a mildly crazy model of the atom. 

Democritus 
Simple  

Planetary 

Atoms are thought to be hard spheres of different mass.   

They can combine in simple whole number ratios to form  

compounds.  These compounds can be separated back into  

the original elements 



Midterm Review Question 10 
(answer) 

Put these scientists, historical models of the atom, and  
descriptions of the atom into their correct order. 

names Models Descriptions of the atom 

Democritus Atomos Atom is believed to be just an indivisible particle. 

Dalton 
Billiard  

Ball 

Atoms are thought to be hard spheres of different mass.   

They can combine in simple whole number ratios to form  

compounds.  These compounds can be separated back into  

the original elements 

Thomson 
Plum  

Pudding 
The electron is discovered 

Rutherford 
Simple  

Planetary 

Gold Foil experiment shows a positive nucleus with  

externally located electrons.   

Bohr 
Organized  

Planetary  
Electrons are put into ORBITS, spectra is discovered  

Modern 
Wave  

Mechanical 

Electrons exist in ORBITALS, complicated mathematics  

attempts to explain a mildly crazy model of the atom. 



Midterm Review Question 11 
(answer on the back) 

Put the titles with their proper statements 

Title Statement 

The Law of  

Conservation  

of Energy 

When the elements are arranged in order of increasing  

atomic number, there is a periodic repetition of the  

chemical and physical properties.   

Avogadro’s  

Hypothesis 

Energy cannot be created or destroyed in a chemical  

reaction or a physical change, it can be transferred. 

The Law of  

Conservation  

of Matter 

Equal volumes of different gases at the same  

temperature and pressure have equal numbers of  

particles and moles of particles. 

The  

Periodic Law 

Mass cannot be created or destroyed in a chemical  

reaction or a physical change. 

The Charlie Arbuiso 

Law for a Good Life 

When bonds form, energy is released.   

When bonds break, energy is absorbed.   

The Nameless  

Rule that is  

important too. 

Always use units, never leave blanks, cheaters cry. 



Midterm Review Question 11 
(answer) 

Put the titles with their proper statements 

Title Statement 

The Law of  

Conservation  

of Energy 

Energy cannot be created or destroyed in a chemical  

reaction or a physical change, it can be transferred. 

Avogadro’s  

Hypothesis 

Equal volumes of different gases at the same  

temperature and pressure have equal numbers of  

particles and moles of particles. 

The Law of  

Conservation  

of Matter 

Mass (another name for matter) cannot be created  

or destroyed in a chemical  

reaction or a physical change. 

The  

Periodic Law 

When the elements are arranged in order of increasing  

atomic number, there is a periodic repetition of the  

chemical and physical properties.   

The Charlie Arbuiso 

Law for a Good Life 
Always use units, never leave blanks, cheaters cry. 

The Nameless  

Rule that is  

important too. 

When bonds form, energy is released.   

When bonds break, energy is absorbed.   



Midterm Review Question 12 
(answer on the back) 

Name these or write formulas as necessary 

1  

2  

3  

4 sodium dichromate 

5 calcium perchlorate 

6 carbon tetrafluoride 

7  

8  

Sr3(PO4)2 

Ni2(SO3)3 

Al(C2H3O2)3 

 

 

 

H2S 

ZnCl2 

9 PF3  

10  Lead (IV) nitride 



Midterm Review Question 12 
(answer) 

Name these or write formulas as necessary 

1 strontium phosphate 

2 nickel (III) sulfite 

3 aluminum acetate 

4 sodium dichromate 

5 calcium perchlorate 

6 carbon tetrafluoride 

7 dihydrogen monosulfide 

8 zinc chloride 

Sr3(PO4)2 

Ni2(SO3)3 

Al(C2H3O2)3 

Na2Cr2O7 

Ca(ClO4)2 

CF4 

H2S 

ZnCl2 

9 PF3 phosphorous trifluoride 

10 Pb3N4 Lead (IV) nitride 


