Science 10
Name:  KEY                               

Chemistry Practice Exam
Part A: Atoms, Ions and Bonding
1.  Name the subatomic particle(s) that best fit each of the following descriptions.

a) has a negative charge

electron
b) has a positive charge

proton
c) surrounds the nucleus in a regular pattern

electrons (electron shells or orbitals or energy levels)
d) has an electric charge of zero

neutron
e) is present in the nucleus
neutrons and protons
 2.  Which of the following best describes the electric charge and mass of a proton?

Electric Charge 

Mass Relative to an Electron

a) 
positive


more massive

b)  
positive 


less massive

c) 
negative 

more massive

d) 
negative 

less massive

3.
Draw Bohr diagrams of the following atoms.
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a. Hydrogen
b. Chlorine

4. 
a.
What is an ion?

An atom that has gained or lost electrons (an atom that has a positive or negative charge)

b.
Describe how positive ions are formed.

A metal atom that has lost electrons

c. Describe how negative ions are formed.
A non-metal atom that has gained electrons

5.
Draw Bohr diagrams of the following ions:

Mg+2
Cl-1
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[Mg] +2



6. Which of the following statements about N-3 are true?


I 
N-3 is a symbol for a nitrogen ion


II 
N-3 is a symbol for a nitrogen atom


III
 N-3 has three more electrons than protons


IV
 N-3 has three more protons than electrons

A. I and III

B. I and IV

C. II and III

D. II and IV

7.  Which of the following has 8 protons and an electron arrangement of 2, 8?

A. an atom of neon

B. an ion of neon

C. an atom of oxygen

D. an ion of oxygen

8.  How many atoms are represented by the formula (NH4)2CrO4 ?

A. 12

B. 14

C. 15

D. 18

9. What do the number of dots represent in the following diagram? 
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a) the number of protons in the atom 

b) the total number of electrons in the atom 

c) the number of electrons lost from the atom 

d) the number of valence electrons in the atom
10.  a)    List the Alkali Metals. 

Li, Na, K, Rb, Cs, Fr

b)  Name one property of the alkali metals
all have an ion charge of +1, all have one valence electron, all are very reactive

c)  List the Halogens
F, Cl, Br, I, At, UUS
11. Draw Lewis diagrams for the ionic compounds NaF, and BeCl2 
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12.
What is an ionic bond?

The attraction between positive (cations) metal ions and negative (anions) non-metal ions

13.
What is a covalent bond?
Forms between non-metal atoms when they share electrons
13.     Draw Lewis diagrams and label the lone pair electrons and the bonding electrons for:
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a) diatomic molecules H2 and F2
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b) covalent compounds H2O and HCl
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Part B:  Naming and Writing Formulas of Compounds

1.
Use combining capacities to determine chemical formula and name for each of the following.


a.  sodium and chlorine 
b.
potassium and nitrate
NaCl sodium chloride

KNO3 potassium nitrate

c.  mercury II and nitrogen
d.       beryllium and phosphate


Hg3N2 mercury II nitride

Be3(PO4)2 beryllium phosphate
2.
Name the following compounds


a.   Na2SO4
b.
K2S

sodium sulphate

potassium sulphide

c.   Al2O3
d.
PbO

aluminum  oxide

lead II oxide

e.   FeO
e.
Ni2S3

iron  (II)  oxide

nickel (III) sulfide
3.
Write the chemical formula for each of the following compounds.


a.
carbon monoxide
b.
sulphur trioxide

CO

SO3

c.
dinitrogen pentoxide
d.
carbon tetrachloride

N2O5

CCl4
4.
Name the following covalent compounds.


a.  CO2        
Carbon dioxide 

b.  NH3
Nitrogen trihydride

c.  N2O3
Dinitrogen trioxide

Part C:  Organic Compounds and Models
1.  Circle the organic compounds in the following list.

CO2     FeO     CH4     HCl     C6H12O6     CO     CH4O      NaOH

2.  Circle the hydrocarbons in the following list.

CO2      FeO     CH4     HCl     C6H12O6     CO    CH4O      NaOH
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3.  Complete the following chart.

1 -  B
2 -  A

3 -  D

4 -  C

4. Which of the following represents methane, CH4?
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A.   I and II only


B.   I and III only


C.   II and III only


D.   I, II, and III

Part 4.   Acids and Bases
1.    Classify the following as an Acid, Base, or Salt


a.  NaCl     -  salt
b.  HCl     - acid

c.  H2SO4     - acid
d. Ca(OH)2     - base

e.  KOH  - base
f. K3PO4  - salt
2.
What pH or range of pH values would the following compounds have?
a. HCl   pH =  less than 7
b. NaOH   pH = greater than 7
c. H2O   pH = 7
d. H2SO4    pH =  less than 7
e. KOH   pH = greater than 7
f. NaCl  pH = 7
3.  Which of the following describes acids



I    has a pH of less than 7



II   produce hydroxide ions when in solution



III  produce hydrogen ions when in solution

a) I and II

b) I and III   

c) II and III                   
d) I, II, and III

4.  What happens to the number of H+ after HCl is added to water?

a) it increases

b) it decreases

c) it stays the same

5.  A solution with a pH of 4 has how many times more H+ ions than a solution with a pH of 6?



100 X

6.  Which of the following would occur if eggs were tested with various pH indicators?



I  indigo carmine turns blue



II  phenolphthalein turns pink



III bromothymol blue turns blue

a) I and II

b) I and III

c) II and III             
d) 1,II, and III
7. Naming acids

	Acid
	Ionic compound name
	Acid Name

	HCl


	Hydrogen chloride
	Hydrochloric acid

	HI


	Hydrogen iodide
	Hydroiodic acid

	HClO4


	Hydrogen perchlorate
	Perchloric acid

	HClO3


	Hydrogen chlorate
	Chloric acid

	HClO2


	Hydrogen chlorite
	Chlorous acid

	H2CO3


	Hydrogen carbonate
	Carbonic acid

	H2SO4

	Hydrogen sulfate
	Sulfuric acid

	HNO3


	Hydrogen nitrate
	Nitric acid


Part E:  Chemical Reactions
1.
Classify each of the following reactions as either 
synthesis reaction, decomposition reaction, single replacement reaction, double replacement reaction

neutalization reaction, or combustion reaction.
	Reaction
	Type

	a.           MgF2   +      Li2CO3   →      MgCO3    +      LiF


	DR

	b.           H3PO4    +      NH4OH   →     H2O    +     (NH4)3PO4

	N

	c            NaF       +     Br2     →        NaBr    +      F2
 
	SR

	d            CH3OH    +    O2        →       CO2    +       H2O


	C

	e              ZnCl2   →       Zn     +        Cl2

	D

	f            H2SO4     +      KOH     →      H2O    +      K2SO4

	N

	g           LiCl     +       Br2      →        LiBr     +        Cl2

	SR

	h          H2       +         I2       →       HI       

	S


2.
Balance the following chemical reactions

a.
CaC2   +  2 O2
Ca  +  2 CO2

b.
2 Mg      +    O2 
2 MgO

c.
 C5H12    +  8 O2 
5 CO2   +  6 H2O

3. 
             32        +       96       =        76       +       ?
According to the law of conservation of mass, how much zinc was produced? 52 g
4.  Write the formula equation for each of the following and then balance the equations

a) calcium carbide + oxygen → calcium + carbon dioxide

Ca2C  +  O2    → 2 Ca  +  CO2
b) ammonium chloride + lead (II) nitrate → ammonium nitrate + lead (II) chloride

2 NH4Cl  +  Pb(NO3)2  →  2 NH4NO3    +  PbCl2
5.  What are 4 ways you could speed up a chemical reaction?  
Increase surface area of reactants
Increase temperature of reactants

Increase concentration of reactants

Add a catalyst
6.   What are catalysts that living things use in their bodies called?

enzymes
7.  A Zinc metal strip is placed in hydrochloric acid.  Which of the following changes could be make to decrease the rate of this reaction?


I      add water to dilute the hydrochloric acid


II     place the beaker on a hot plate in order to raise the temperature


III   add a catalyst


IV  change the shape of the magnesium to make it thicker and less wide 
 

a) I and II

b) II and III

c) I and IV

d) II and IV 
8.  Given the following reactants:

i)  classify the reaction as one of the following types: synthesis(S),  decomposition(D),  single replacement(SR), double replacement (DR) , combustion (C) , or neutralization (N)

 
ii)  predict the products that will form

iii) balance each chemical reaction.

Type

a. 
__S_ 

2H2  + O2
→

2H2O
show your work: synthesis combines two substances. If product is ionic, balance ion charges
b. 
_SR_


2K      +     Cu2O

→
 K2O
+ 
2Cu
show your work: 

(m)
 (m)(nm)           

K+1  O-2
metal single replacement

Metal = m    non-metal = nm

c. 
_DR_ 
                   Ag(NO3 )        +   Na(OH)
→         AgOH           +       NaNO3


show your work:    Ag +1  (NO3) -1   +  Na+1 (OH) -1     →   Ag +1  (OH) -1       +   Na+1  (NO3) -1   



(m1)    (nm1)         (m2)  (nm2)
        (m1)  (nm2)           (m2)   (nm1)

d. 
_D__ 

2Fe2 O3

→
4 Fe         +        3 O2
 
show your work:




oxygen is diatomic


 
e. 
_C__ 

C2H4  +  3 O2
→
2 CO2
+
2 H2O

show your work:
products of hydrocarbon combustion are carbon dioxide + water



balance elements in order C ( H ( O
f. 
     _DR_                   CoCl2       +         Na2 (CO3)    →       CoCO3        +       2 NaCl



show your work:    Co +2    Cl -1    +    Na+1 (CO3) -2   →   Co +2  (CO3) -2  +   Na+1    Cl -1   



(m1)    (nm1)         (m2)  (nm2)
        (m1)  (nm2)        (m2)   (nm1)

g. 
_SR_ 


Cl2          +   NiBr2
→
NiCl2     +     Br2
 
show your work: 

Cl -1
     Ni +2  Br -1
 →       Ni +2  Cl -1

non-metal single replacement
(nm)      +  (m)    (nm)
            (m)   (nm) +   diatomic
h. 
_N_ 

     3 Ca(OH)2         +     2 H3 PO4                 →     Ca3(PO4)2    +    6 H2O


show your work:    Ca +2   (OH) -1    +    H+1 (PO4) -3   →   Ca +2  (PO4) -3      +    H+1   OH -1   



     BASE
  +       ACID
  →
SALT           +    WATER
9. When a metal oxide, such as Na2O or CaO, dissolves in water what type of solution forms?



basic


10. When a non-metal oxide, such as SO3  or CO2 , dissolves in water what type of solution forms?



acidic
