Science 1206 Study Guide

CHEMICAL REACTIONS UNIT







Important Terms:



	Chemistry
	Matter
	Element
	Compound

	Pure substances
	Mixtures
	Homogeneous mixture
	Solution

	*Physical property
	metal
	Heterogeneous mixture
	halogens

	*Physical change
	nonmetal
	Alkaline earth metals
	Noble gases

	*Chemical property
	metalloid
	Representative element
	Transition elements

	*Chemical change
	Alkali metal
	Atomic number 
	Mass number

	Periods
	Atom
	Valence electron 
	Neutron

	Electron
	Octet rule
	Duet rule
	proton

	Ion
	Cation
	Anion
	Ionic compound

	Ionic crystal lattice
	Ionic bond
	Electrolyte
	Non-electrolyte

	Molecule
	Covalent bond
	Formula unit
	WHMIS

	Acid
	Base
	Empirical formula
	MSDS


Students will be expected to:

1. Identify the elements from the different groups (families) or series.

2. Identify an element as a metal, nonmetal or metalloid.

3. Draw electron energy diagrams of atoms and ions of the first 20 elements.

4. Identify ion, cation, anion, ionic compound (salt), formula unit, empirical formula, molecule, molecular formula, covalent bond, acid, and base.

5. Write chemical formulas and give names of the different types of substances: ionic, molecular, acids, and bases.

6. Know how and why compounds form.

7. Know the octet and duet rules.

8. Identify different substances based on their chemical formulas, names and properties.

9. Give properties of acids and bases.

10. Label WHMIS symbols.

*11.
Contrast physical, chemical and nuclear changes in terms of the substances and amounts of energy involved.

*12.
Define and identify endothermic and exothermic reactions.

*13.
Define the Law of Conservation of Energy & the Law of Conservation of Mass.

*14.
Identify types of chemical reactions including formation, decomposition, complete hydrocarbon combustion, single displacement and double displacement.

*15.
Write balanced chemical equations for the different types of reactions including states of matter.

*16.
Identify the evidence of a chemical reaction by changes in color, odor, state and energy.

*17.
Identify the presence of various chemicals based on specific tests including those for oxygen, hydrogen, carbon dioxide, water, acid, and base.

* Not covered on Test #1.

SUMMARY: CLASSIFYING AND NAMING SUBSTANCES BY FORMULA


IONIC






MOLECULAR

Cation 

+
Anion



All nonmetal atoms

(metal ion or NH4+)
   (simple nonmetal ion 




     or complex ion)


1.
Bases:
OH-  = anion



1.
Acids:
H__(aq)  or  ____COOH(aq)
2. Multivalent  Ionic:





hydrogen ___ide    (   hydro ___ic acid

- multiple charges possible on cation


hydrogen ___ite
    (    ___ous acid









hydrogen ___ate    (    ___ic acid

- use Roman numerals to indicate charge




  ( I, II,  III,  IV,  V,  VI ) 

3. Hydrated Ionic:




2.
Monatomic Molecular: name element

- contain water






- Noble gases

- use Latin prefixes to indicate # of water



- one atom


  molecules:








3.
Diatomic Molecular: name element


1 = mono
6 = hexa




- the "HONorable Halogens"


2 = di

7 = hepta




- two atoms/molecule


3 = tri

8 = octa


4 = tetra
9 = nona




4.
Common Molecular: memorize these


5 = penta
10 = deca

CH4 = methane          C3H8 = propane

For all Ionic Compounds:  





CH3OH = methanol    C2H5OH = ethanol








C12H22O11 = sucrose   C6H12O6 = glucose

Simple ions: cation retains metal name 



H2O = water
         P4 = phosphorus

                     anion name ends in "ide"



H2O2 = hydrogen       S8 = sulfur










peroxide       O3 = ozone

Complex ions: give name from back of



NH3 = ammonia

of periodic table





5.
Binary Molecular:



- first element retains name







- second element ends in "ide" 

- use Latin prefixes to indicate # 










  of each kind of atom present










- use "mono" only for oxides

SUMMARY OF PROPERTIES OF DIFFERENT SUBSTANCES

	Property/ Type
	Molecular
	Ionic (Salts)
	Acid 
	Base

	State
	Solid (s), Liquid (l) or gas (g)
	All solids (s)
	Aqueous (aq)
	(s) or (aq)

	Solubility

 in water
	Yes or no
	Yes (varies from high to low)
	yes
	Yes (varies from high to low)

	Color of 

Solution
	Colorless
	Colored or colorless
	____
	_____

	Conductivity

Of solution
	No (non-electrolyte)
	Yes (electrolyte)
	Yes (electrolyte)
	Yes (electrolyte)

	Effect on litmus paper
	None
	None
	Blue ( Red
	Red ( Blue


SUMMARY: WRITING CHEMICAL FORMULAS

IONIC:
1. Write each ion symbol with charge: simple ions from front of periodic table; complex on back.

2. Assign the correct subscripts to each ion (subscript indicates the number of the ion preceding it).

Total positive charge = total negative charge.

a) Switch charges to give subscripts: charge on cation becomes subscript for anion, and vice-versa.

Use lowest whole number ratios.

OR

b)
Find lowest common denominator for the charges of the 2 ions. For each ion, multiple the ion charge by a subscript number that will give the common denominator.

3.
Write symbol of each ion with subscript. Do not include ion charges in final formula.

Note:
 For multivalent ions, the Roman numeral = charge on the cation, (not the subscript).


For hydrates, prefix indicates the number of water molecules present in the ionic compound.


If more than one complex ion is present, place brackets around it, then give subscript.

BASES: 
These are ionic hydroxides, therefore follow the rules for writing formulas for ionic compounds.

MOLECULAR:
1. Write each atom symbol.

2. Each prefix indicates the subscript for the nonmetal atom that precedes it (# of atoms present).

3. If no prefix is present, then there is only one atom of that nonmetal present. Monoxide = one oxygen atom present.  

Note:
Formulas for common molecular substances must be memorized, as well as those for the 


"HONorable Halogens":
(H2(g)  O2(g)  N2(g)    F2(g)  Cl2(g)  Br2(l)  I2(s)  At2(s) ) and for O3, P4, & S8.

ACIDS:
1.
Translate acid name into ionic name:
hydro___ic acid
   (   hydrogen ___ide







___ous acid  (   hydrogen ___ite 


___ic acid   (   hydrogen ___ate





        

2.

Write chemical formulas for each ion, using rules for writing formulas for ionic compounds.

3.
Hydrogen symbol is written first (cation), except for carboxylic acids (those with COO group)

4.   Give the state as aqueous = (aq).

REVIEW  WORKSHEET: NOMENCLATURE

Give the name or chemical formula for each of the following:

	#
	NAME
	FORMULA
	#
	NAME
	FORMULA

	1.
	Calcium iodide
	
	26.
	
	SnI4

	2.
	Silver sulphide
	
	27.
	
	HBr

	3.
	Beryllium hydride
	
	28.
	
	HBr(aq)

	4.
	Aluminum sulphate
	
	29.
	
	K2Cr2O7

	5.
	Ammonium carbonate
	
	30.
	
	C12H22O11

	6.
	Barium phosphide
	
	31.
	
	Ba(OH)2

	7.
	Calcium hydrogen sulfite
	
	32.
	
	HClO4(aq)

	8.
	Sodium nitrite
	
	33.
	
	HClO2(aq)

	9.
	Magnesium fluoride
	
	34.
	
	Mg(HCO3)2

	10.
	Nickel(II)chromate
	
	35.
	
	SF6

	11.
	Benzoic acid
	
	36.
	
	Pb(IO3)2

	12.
	Chromium(III)sulfite
	
	37.
	
	Mg(OH)2

	13.
	Copper(II)nitrate tetrahydrate
	
	38.
	
	Ni3(PO4)2.(8H2O

	14.
	Bromine
	
	39.
	
	P4O6

	15.
	Methanol
	
	40.
	
	I2

	16.
	Ammonia
	
	41.
	
	HNO2(aq)

	17.
	Lithium chloride monohydrate
	
	42.
	
	HgCl

	18.
	Hydrofluoric acid
	
	43.
	
	HgCl2

	19.
	Strontium hydroxide
	
	44.
	
	BaH2

	20.
	Phosphoric acid
	
	45.
	
	AgSCN

	21.
	Aluminum nitrate
	
	46.
	
	C2H5OH

	22.
	Carbon tetrachloride
	
	47.
	
	PCl3

	23.
	Glucose
	
	48.
	
	Na2SO3 ( 7H2O

	24.
	Lithium hydroxide
	
	49.
	
	N2O5

	25.
	Silicic acid
	
	50.
	
	LiH2PO4


	51.
	Nitrogen trichloride
	
	76.
	
	Ca3N2

	52.
	Calcium sulfate dihydrate
	
	77.
	
	NaOH

	53.
	Antimony(III)oxide
	
	78.
	
	H2SO3(aq)

	54.
	Aluminum oxide hexahydrate
	
	79.
	
	H2O2

	55.
	Magnesium benzoate
	
	80.
	
	S8

	56.
	Dichlorine heptaoxide
	
	81.
	
	LiClO3

	57.
	Carbonic acid
	
	82.
	
	Cd(NO3)2• 4H2O

	58.
	Phosphorous trihydride
	
	83.
	
	H3BO3(aq)

	59.
	Lead(IV)oxide
	
	84.
	
	PCl5

	60.
	Aluminum hydroxide
	
	85.
	
	K2Cr2O7

	61.
	Methane
	
	86.
	
	V2(CrO4)5

	62.
	Silicon dioxide
	
	87.
	
	P2O3

	63.
	Sodium nitrate hexahydrate
	
	88.
	
	Li3P

	64.
	Sodium acetate
	
	89.
	
	SO3

	65.
	Oxygen
	
	90.
	
	PbSO4

	66.
	Potassium borate
	
	91.
	
	HMnO4(aq)

	67.
	Barium phosphate
	
	92.
	
	B2H6

	68.
	Dinitrogen trioxide
	
	93.
	
	NaHCO3

	69.
	Acetic acid
	
	94.
	
	SnF2

	70.
	Iron(III)phosphate tetrahydrate
	
	95.
	
	Na2S2O3 • 5H2O

	71.
	Ammonium phosphate
	
	96.
	
	HCN

	72.
	Sulfur dioxide
	
	97.
	
	HCN(aq)

	73.
	Mercury(I)oxide
	
	98.
	
	HSCN(aq)

	74.
	Sodium silicate
	
	99.
	
	SnCl4 • 5H2O

	75.
	Ozone
	
	100.
	
	NH4HSO3


Science 1206 Chemistry



Test I Review: Sample Questions


A. Choose the best answer for each of the following:

1. Which of the following is an alkali metal?

A)
Ca




B)
Li

C)
F




D)
Fe

2. When Group 5A (15) elements form ions they…..

A)
lose 3 electrons



B)
lose 3 protons

C)
gain 3 electrons



D)
gain 3 protons

3. A pure substance that cannot be broken down into simpler substances by chemical means is a(n)

A)
mixture




B)
compound

C)
solution




D)
element

4. Which substance exists naturally as a diatomic molecule?

A)
magnesium



B)
sulfur

C)
fluorine




D)
lead

5. Which of the following would have a pH less than seven?

A)
acetic acid 



B)
sodium hydroxide

C)
methanol



D)
calcium carbonate

6. The group of elements that has filled valence electron energy levels is called the…

A)
noble gases



B)
alkali metals

C)
halogens



D)
representative elements

7. When a molecule of H2O is formed, electrons are…

A) shared and ionic bonds are formed
B)
transferred and ionic bonds are formed

C)        shared and covalent bonds are formed
D)
transferred and ionic bonds are formed

8. Which of the following contains 34 protons and 36 electrons?

A)
Krypton atom



B)
Chloride ion

C)
Arsenic atom



D)
Selenide ion

B.
Identify each substance below as either Ionic (I), Molecular (M), Acidic (A) or Basic (B):
1.
CH3OH(l)  ____
2.
FeO(s)  ____
3.
N2(g)  ____
4.  
ZnCl2 . 2H2O(s)___

5.
CCl4(l)  ____
6.
Ca(OH)2(s) ___
7.
HNO3(aq) ____ 
8.
(NH4)2SO4(s) ____

9.
HBr(g) ______
10.
C6H12O6(s) _____    11.
SO3(g) ______
12.
HCN(aq) ____

C.
Complete the following table by writing correct chemical formulas for the compounds    formed by combining the positive and negative ions given.


	
	S2-
	OH-
	SO32-
	F-

	Pb4+
	
	
	
	

	Al3+
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