










1) What is an electrolyte?   An electrolyte is …

… any substance that conducts electricity in solution 

due to the presence of ions.

(Acids, Bases, Salts)



2) J. J. Thomson, working with chocolate chip cookies in the late 1800s, 



2) J. J. Thomson, working with chocolate chip cookies in the late 1800s, 



2) J. J. Thomson, working with cathode ray tubes in the late 1800s, 

is credited with the discovery of what subatomic particle?



3) The chemical reaction between sodium carbonate and hydrochloric acid … 

Na2CO3 +  2 HCl → 2 NaCl +  H2O  +  CO2

318 g 351 g 54 g 132 g

212 g 234 g 36 g 88 g

219 g

146 g
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4) Which of the following elements has atoms that normally have 2 valence electrons 
located in the 6th energy level?



4) Which of the following elements has atoms that normally have 2 valence electrons 
located in the 6th energy level?

56
Ba

Barium



5) … two elements that are metalloids

X
X

X
X

X X



6) What is the proper chemical symbol for the ion that contains 50 protons and 
54 electrons?

X

Sn

50

4-



7) A static charge can be obtained by friction, conduction, or induction.



7) A static charge can be obtained by friction, conduction, or induction.

Method of   
static charging

Materials
at start…

Procedure
Materials

after…

Friction Both neutral
Rub materials 

together

1 positively, 
1 negatively 

charged

Conduction
1 charged,
1 neutral

Materials touch 
each other

Both charged 
(same charge)

Induction
1 charged,
1 neutral

Materials near 
each other

1 charged,
1 neutral



7) A static charge can be obtained by friction, conduction, or induction.

Method of   
static charging

Materials
at start…

Procedure
Materials

after…

Conduction
1 charged,
1 neutral

Materials touch 
each other

Both charged 
(same charge)

 One material has a charge at the start; they both have 

the same charge in the end.



8)

A solution that has a pH of 10 could be 
neutralized by which of the following?

A solution that has a pH of 4 could be 
neutralized by which of the following?

𝑝𝐻 > 7 ⇒ base

Neutralize with an acid

𝑝𝐻 < 7 ⇒ acid

Neutralize with a base

(A)  H2O  (B)  H2CO3 (C)  NaNO3 (D)  KOH

H2CO3 KOH



9) The following are material requirements to make a frame for a technical object.

 The material must be lightweight.

 The material must be shock resistant (resilient).

 The material must act as an electrical insulator.

 The material must be fairly easy to melt, in order to be recyclable.

Glass

Aluminium

Thermoplastic

Thermosetting plastic

Which of the following materials is best suited to meet all of the above requirements?
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 The material must be lightweight.

 The material must be shock resistant (resilient).
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 The material must be fairly easy to melt, in order to be recyclable.

Glass

Aluminium

Thermoplastic

Thermosetting plastic

Which of the following materials is best suited to meet all of the above requirements?



10) Which mechanical property describes the ability of a material to be flattened or 
bent without breaking?



11) Refer to the following diagram of indicator colours to answer the question below.

colourless pink - fuchsia

greenyellow blue

Phenolphthalein:

Bromothymol blue:

pH: 0     1     2     3     4     5     6     7     8     9     10     11     12     13     14

Recall:



11) Refer to the following diagram of indicator colours to answer the question below.

colourless pink - fuchsia

greenyellow blue

Phenolphthalein:

Bromothymol blue:

pH: 0     1     2     3     4     5     6     7     8     9     10     11     12     13     14

Phenolphthalein:  Colourless

Bromothymol blue:  Blue

Weak Base



12) Which of the following is …

… an alkaline earth metal? … an alkali metal?

(A) Magnesium (B)  Chlorine      (C)  Neon      (D)  Lithium

Magnesium, Mg Lithium, Li



13) From the following choice of four elements, which is the least reactive?

2

Helium

He
(A Noble Gas)



14) The following is a list of four compounds, all of which end with OH:

CsOH

CH3OH

CH3COOH

Ca(OH)2

Which compound from this list is not a base, but would conduct electricity 
when dissolved in water?



15) You start with a bucket of salt water that has a salt concentration of 3.5 g/L.

Which of the following statements is true?

 If you add more salt to the bucket, the concentration will decrease.

Before After
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Before After



15) You start with a bucket of salt water that has a salt concentration of 3.5 g/L.

Which of the following statements is true?

 If you add more water to the bucket, the concentration will increase.

Before After



15) You start with a bucket of salt water that has a salt concentration of 3.5 g/L.

Which of the following statements is true?

 If you add more water to the bucket, the concentration will increase.

Before After

Add Water



After

15) You start with a bucket of salt water that has a salt concentration of 3.5 g/L.

Which of the following statements is true?

 If you remove some of the salt water, the concentration will decrease.

Before

Remove 
Salt Water



After

15) You start with a bucket of salt water that has a salt concentration of 3.5 g/L.

Which of the following statements is true?

Before

Evaporate
Water

 If some of the water evaporates, the concentration will increase.



16) What volume of a 5 % m/v solution would contain 2 g of solute?

C =
m

V

5 g

100mL
=

2 g

𝑥

5 𝑥 = 200

𝑥 = 40mL



17) What will be the concentration if 40 mg of solute is dissolved in 800 mL of solution?

( Note: multiple choices are all in ppm )

𝐶 =
40 mg

800 mL = ______𝐿0.8 L

𝐶 = 50 ppm









18) Draw a particle model …

Na2CO3 +  2 HCl → 2 NaCl +  H2O  +  CO2



19) Complete a Bohr-Rutherford diagram to illustrate a sodium ion, Na+.

Na
11

11+ Na+ ion

( Lost 1 electron;
now has 10 e- )



20) Balance the following skeleton equations. (Lowest integer coefficients for full marks)

Ca       +        AlCl3 → Al       +         CaCl2

C2H2 +          O2 → CO2 +         H2O



20) Balance the following skeleton equations. (Lowest integer coefficients for full marks)

Ca       +        AlCl3 → Al       +         CaCl2

C2H2 +          O2 → CO2 +         H2O



21) Refer to the following triboelectric series to complete the statements below.

Acetate Glass Wool Fur Silk Ebonite Vinyl Rubber

Tends to lose electrons Tends to gain electrons+ −

Step 1) A piece of acetate is rubbed with a piece of fur.

Step 2)  A piece of rubber is rubbed with a piece of wool.

The piece of wool and the piece of rubber will ______________________ each other.

The piece of fur and the piece of wool will ______________________ each other.

The piece of rubber and the piece of fur will ______________________ each other.

The piece of fur will ______________________ small neutral pieces of styrofoam.

attract

attract

repel

attract



22) Steel hinges and screws are used to attach a door to its frame.

(i) Describe the link between the door and its frame.

 Indirect

 Partial
 Removable

 Rigid

(ii) What type of guiding control is this?

Rotational



23) Constraints describe how forces act on an object.

What constraint is shown?...



24) Types of deformation.

If, after being deformed due to a constraint, a material returns to its original 

shape, the deformation is said to be ______________________. 

If a material retains its new shape after being deformed, the deformation is 

said to be ______________________.

elastic

plastic



25) What mass of solute is required in order to make 75 mL of a 60 g/L solution?

Show all calculations clearly; don’t forget units with the answer.

60 g

1 L
= 𝑥

0.075 L

𝑥 = 4.5 g

75 mL = ?   L






