Sc 9 – Chemistry Test Review Answers

1. What is the particle model? The particle model describes matter. It states:
· all molecules are made of particles

· the particles are always moving
· the particles are attracted to one another
· the size of the spaces between the molecules increases as you move from solid to liquid to gas. 
2. What is the KMT? Using the KMT, describe what happens to molecules as they heat up or they cool down. Include what happens to their speed of vibration, the spaces between the molecules and their density. 

· The KMT is an extension of the particle model. It describes the movement of the particles. 

· When particles heat up, they vibrate faster and the spaces between them become larger. This makes them less dense. When they cool down, the opposite happens. 

3. Use the KMT to describe the three states of matter.

	State of Matter
	Relative Vibration Speed
	Relative space between particles
	Relative Density

	Solid
	Slow
	Small (they can’t fit past one another)
	High

	Liquid
	Medium
	Medium (they can just slide past one another)
	Medium

	Gas
	Fast
	EXTRA large
	Very low


4. Name all the changes of states. Use the KMT to describe how matter changes from one state to another. 

Solid (liquid = melting

solid(gas = sublimation

Liquid ( solid = solidification
liquid ( gas = evaporation

Gas( liquid = condensation

gas (solid = deposition

When a solid heats up its molecules begin to vibrate faster and faster until their mutual force of attraction that keeps them in their strict structure is weakened to the point that the molecules can just slip past one another. This change of state absorbs energy to weaken the forces of attraction. 

The same thing happens when a liquid changes to a gas. The molecules begin to vibrate so quickly that they break free from their mutual force of attraction and they move freely through the air. 
5. What is a property? It is a characteristic of matter – a way to describe matter. 
6. What is the difference between a chemical property and a physical property? A chemical property describes matter by how it reacts chemically with other substances. Physical properties are characteristics that can be measured or observed. 
7. What is the difference between a quantitative property and a qualitative property? Quantitative properties: a physical property that can be measured. 
Qualitative property: a physical property that can be observed.
8. How is matter classified? Draw a chart that shows the different classifications of matter. Include a brief description of each classification. Eg. Pure substance, mixture, compound, element, solution, etc…
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Elements are made up of only ONE type of atom.

Compounds are made up of 2 or more DIFFERENT types of atoms that are chemically combined. 

9. Describe the contributions made to the atomic theory by the following scientists: 

John Dalton, JJ Thomson, Ernest Rutherford and Niels Bohr.

	Scientist
	Contribution to the Atomic Theory (model of atoms)

	John Dalton


	Atoms=tiny, irreducible particles

-Assigned Hydrogen the Atomic Mass 1.

	Thomson(1897)
	Discovered electrons

- he thought that atoms looked like raisin buns

	Rutherford (1910)
	-atoms are MOSTLY empty space except for an extremely dense nucleus

The GOLD FOIL EXPERIMENT

	Bohr 1913
	Electrons can only exist in certain orbits

-to change orbits the electrons have to make a “quantum leap”


10. Who created the modern periodic table? Dmitri Mendeleev
11. How are the atoms ordered on the periodic table. (for example – are they placed in alphabetical order?) they are ordered across the periods (rows) according to their atomic number (number of protons!).
12. Here is some information about the element oxygen: O  16.0mu   2-  8  oxygen. 

Arrange the information in a box in the same order that it appears on the periodic table. What is the name of each of the different pieces of information? Ex. “oxygen” is the NAME. 
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13. How do you know how many protons are in an atom? How many electrons? Neutrons? Atomic number tells you the number of protons. For a neutral atom, the number of protons will EQUAL the number of electrons. To find the number of neutrons, subtract the number of protons from the atomic mass. 
14. How do you calculate the atomic mass of an atom if know the number of protons and neutrons it has? The number of protons + the number neutrons = the atomic mass. 1 proton has a mass of 1 atomic mass unit. 1 neutron also has a mass of 1 atomic mass unit. 
15. Name the three larger groups that can be found on the periodic table. Where are they located? Label and color them in on the following table. The three major groups are metal, non-metals and metalloids. Please see the textbook for the colors (we don’t have a color printer!)
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16. Create a chart to list the common properties of the three groups you labeled in the periodic table above. Include STP, Appearance, conductivity, and Malleability/ductility. (I know this is exactly the same as the one in the textbook – can you do it from memory?!)

See page 55, Table 2.2. 

17. What is a metalloid? A metalloid is a group of elements that have properties that are typical of BOTH metals and non-metals.
18. What is a “period” on the periodic table? A Period is a row of the periodic table.
19. List the 4 different chemical families and describe their common characteristics. 

a. Alkali Metals (Group (column) 1): highly reactive (more reactive as you move down the group),react with both water and oxygen,  low melting points, soft metals(softer as you move down the group)

b. Alkali Earth Metals (Gp 2): reactive, but not as reactive as Alkali metals. Will burn. Will react with water. Reactivity increases as you move down the column.

c. Halogens: Gp 17: highly reactive. F and Cl are gases at STP. Br is liquid at STP. Reactivity DECREASES as you move down the column. 

d. Noble GASES. Gp 18. All stable and unreactive. Clear, colourless gases at STP.

20. Which chemical family is the most reactive? See above
21. Inside a chemical family, which element is the most reactive? (what is the pattern?) see above
22. Describe the basic structure of an atom. (where are each of the sub-atomic particles located? Where is most of the mass?)An atom is most space! The majority of the mass is concentrated in the nucleus which contains the protons and neutrons. The electrons are found in distinct “orbitals” or energy levels outside of the nucleus. 
23. Do electrons really “circle around the nucleus” like our planets in the solar system circle around the sun? If not, why do we draw them like that? Explain. Electrons definitely do not “orbit”. The “orbitals” are areas or regions where the electrons COULD be. To switch orbitals, the electrons must make a quantum leap. We draw them like planets around the sun because that is the closest analogy we can imagine that is easy to draw! Remember what Bohr was quoted as saying? “Don’t bother trying to imagine what an atom looks like!”
24. What are “valence electrons?” What is the significance of the number of electrons in the valence shell? Valence electrons are the electrons that exist in the outermost orbital of an atom. The most energetically favourable condition for an atom is to have a full valence shell. So the number of valence electrons determines how an atom reacts and how reactive that atom is. For example: elements whose atoms have valence shells that are very close to being full are very reactive. (ex – halogens) 
25. Draw a Bohr diagram of any atom with the atomic number between 1 and 20. For the same atom, draw a Bohr diagram of the atom as it would look when it formed an ION. 
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(When oxygen forms an ion, it picks up 2 electrons, and then is called oxide; Symbol = O2)

26. Why would an atom want to form an ION? Atoms want to be like noble gases. That is, they want to have full valence shells, since that is the most energetically favorable condition for them to be in. 
27. What suffix (word ending) do we usually attach to the name of the anions (the non-metals that form NEGATIVE ions)? Anions are given the suffix “ide”. Example: oxygen become oxide.
28. What “trade-off” must an atom make when it becomes an ion? When an atom gains electrons to become an ion, it then has more electrons than protons, so it becomes negatively charged. If the atom gives up some electrons to become an ion, it becomes positively charged. That is the “ trade-off” – they want to be more stable so they try to fill their valence shell, but that makes them IONS (charged atoms) which are bound to react with oppositely charged ions. 
29. What does “ionic charge” (found at the top right hand corner of each cell on the periodic table) tell us about an element? The ionic charge tells us how many electrons the element will gain or lose when it becomes an ion. For example: oxygen has an ionic charge of 2- because it will gain 2 electrons when it becomes oxide. Calcium will lose 2 electrons when it becomes calcium ion, and that is why it has an ionic charge of 2+. (when it loses 2 electrons, it will have 2 more protons than electrons – hence the 2+)
30. Go back to the table you created on the three major groups on the periodic table. Add a column to your table: “type of ion usually formed” (positive (cation) or negative (anion)). The metals tend to make CATIONS, the non-metals tend to make ANIONS, and the metalloids often can go either way. 
31. What makes NOBLE gases so “noble”? Noble gases have full valence shells which is a very favourable (energetically) configuration to have. It makes them very STABLE, which means that they do not react with other elements. 
32. What is an ionic bond? Ionic bonds are formed between Cations and anions because of the force of attraction between the opposite electric charges. The metal will give up its valence electrons, and the non-metal will accept the  electrons (which means that both the metal and non-metal will have full valence shells) but then will ionically bond together because of their opposite charges. Because of this, it is often said that ionic bonds are caused by an EXCHANGE of electrons between metals and non-metals. 
33. What is a covalent bond? Covalent bonds occur when two or more NON-METALS share their valence electrons. This gives the atoms in the molecule a full valence shell at least part of the time, since they share their electrons amongst themselves. 
34. What types of elements will form covalent bonds?  Non-metals with non-metals. Ionic bonds? Metals with non-metals
35. What is a “polyatomic” or complex ion? A polyatomic ion is a group of elements that commonly will COVALENTLY bond together, but still carry a charge. We treat them as a non-metal anion when they are grouped like that. (except for AMMONIUM – it is a cation!) What suffix (word ending) do we usually attach to the names of these ions? We usually name the polyatomic ions with the suffix “ate” or “ite”. There are a few exceptions: Ammonium, cyanide and  hydroxide are polyatomic ions that do not follow the rule (just to mess us up!) List a few examples. Carbonate – CO32-.  Nitrite = NO21-
36. What is the difference between a physical change and a chemical change? The main difference between the two types of changes is that a NEW substance is formed with a chemical change. NO NEW substances are formed in a physical change. 
37. List the “clues” that suggest that a chemical change has occurred. 

a. You may see a colour change

b. you may see bubble released (a gas)

c. you may see a precipitate form (a solid is formed from liquids)

d. you may see LIGHT (or some other form of energy) being released

e. the change may be very difficult to reverse

38. If you see one of the clues listed above while observing a change, does that PROVE that a chemical change has occurred?  NO. Explain. These are just CLUES. They do not give proof. Sometimes, a physical change may look like it has one of the clues, which might trick  you into thinking it is a chemical change.  For example, when you mix koolaid crystals and water, the water changes colour, and it looks like a new substance is formed. It also appears to be a very difficult change to reverse. However, mixing koolaid crystals with water is a PHYSICAL change involving dissolving. No new substance is formed.  

39. What is the name for a chemical change that RELEASES energy? EXOTHERMIC REACTION. Describe what you might observe if you saw one of these changes. You could observe some type of energy being released. We can sometimes see light, hear sound, or feel heat off of an exothermic reaction. Give an example. Burning anything is an exothermic reaction. So is USING a battery. 
40. What is the name of a chemical change that ABSORBS energy? ENDOTHERMIC REACTION. Describe what you might observe if you watched one of these changes. You might feel that the reaction vessel becomes cold. We can’t really see the other types of energy being absorbed. Give an example. “cracking” one of those chemical ICE PACKS mixed two chemicals that react in an endothermic reaction. That is what makes the pack get cold. 
Cooking an egg is also endothermic (you have to add heat to get the egg to cook!)
41. What is corrosion? Corrosion is the “eating away” of a metal due to a chemical reaction. Example: RUSTING is the reaction of iron + oxygen ( iron oxide (rust!)
42. What can we do to try to stop corrosion from ruining our structures? We try to protect our metal structures by covering them up. Most often we PAINT our structures and be sure that there are no scratches in paint. 
43. What is a “CONTROL” in a scientific experiment? A control is a separate run of the experiment WITHOUT the substance being tested. It is the part of the experiment which tries to show that the substance being tested is actually the thing that is causing the change. For example, if you want to test the efficacy of a new toothpaste you need to test what happens if you brush your teeth WITHOUT the toothpaste to make sure it is the toothpaste and not the tooth brushing that is helping prevent cavities. 
44. What is a variable in a scientific experiment? A variable is something that can change in the experiment between trials. 
45. When creating a scientific experiment, what ideal situation do you try to set up in your procedures to make your results more credible?  You want to do everything you can to ensure that there is only ONE variable between trials – everything else must be constant. You also need to design a control into your experiment for one of your trials. Finally, you have to repeat the experiment (have lots of trials) MANY times to show that the results weren’t just a “fluke!”
46. Imagine you are trying to test the theory that states that feeding pea plants Vitamin C in their water will cause them to produce more peas. What procedure would you follow to attempt to test the hypothesis using a CONTROLLED Experiment? You would have to start the pea plants from the same type of plant, from similarly sized pea seeds, grow them in exactly the same conditions for exactly the same amount of time and give them exactly the same amount of Vitamin C. You would also have to grow a group of plants with the same conditions, but without giving them Vitamin C. You would harvest the peas and weigh them, comparing the # of peas to the mass of the pea plant. All the plant data would have to be averaged. 
In other words, you would have to be sure that the only variable you had was whether the plants received Vitamin C or not. 
47. Complete the following for practice. (you only need to do “2A” right now – do you see why?? Save 2B for practicing later!)

Naming Compounds MIXED Practice 2A

Write the chemical name for: 

Write the chemical formula for:

1. Fe(NO​3)3 




1. Sodium chloride




2. HgSO4




2. Ammonium nitrate 




3. NH4OH




3. Lead II chloride 




4. CaS




4. Aluminum bisulphate



5. CS2





5. Diphosphorous trisulphide


6. Al2O3




6. Magnesium carbonate



7. SiO2




7. Potassium oxide 



8. AgBrO3




8. Copper II Sulphate



9. Pb3(PO4)2




9. Beryllium hydroxide



10. Mg(CN)2



10. Ammonium sulphate



Naming Compounds MIXED Practice 2B

Write the chemical formula for :
Write the Chemical Name for:

1. Iron III nitrate 

`
1. NaCl







2. Mercury II Sulphate

2. NH4NO3 







3. Ammonium hydroxide 
3. PbCl2






4. Calcium sulphide 

4. Al(HSO4)3






5. Carbon disulphide

5. P2S3






6. Aluminum oxide

6. MgCO3






7. Silicon dioxide


7. K2O







8. Silver bromate


8. CuSO4






9. Lead II phosphate

9. Be(OH)2






10. Magnesium cyanide

10. (NH4)2SO4





