
GRADE 11 – PHYSICAL SCIENCE 
 
Newton formulated his theory of gravity in a time of plague. 

 

Session 1 
In this session we will revisit Module 1: Unit 16 in the textbook (pg 60 & 61)  

 

Newton’s law of universal gravitation  

 

Gravitation 

▪ Is an attraction force 
▪ Is a non-contact force 
▪ Acts between objects with mass 

 

Watch the following video 

https://www.youtube.com/watch?v=0hOuNtRMSAI 

 

Newton’s Law of Universal Gravitation states:   

Each particle in the universe attracts every other particle with a gravitational force that is directly 

proportional to the product of their masses and inversely proportional to the square of the distance 

between their centres 

 

 

𝑭 =
𝑮𝒎𝟏𝒎𝟐

𝒓𝟐   

 

 
 
 
Look at the example on page 61 and then try the following: 
 
Activity 1: Page 61 – Question 7 & 8 

 

Solution:  

7.1.         𝑭 =
𝑮𝒎𝟏𝒎𝟐

𝒓𝟐  

=  
(𝟔, 𝟔𝟕 × 𝟏𝟎−𝟏𝟏)(𝟔)(𝟒)

(𝟑)𝟐
 

= 𝟏, 𝟕𝟖 × 𝟏𝟎−𝟏𝟎 𝑵 

 

7.2.1.    m2 is 3 × original m2      𝐹 =
𝐺𝑚1𝑚2

𝑟2               𝐹𝑛𝑒𝑤 =
𝐺𝑚13𝑚2

𝑟2  

= 3
𝐺𝑚1𝑚2

𝑟2
 

= 3 𝐹 

 

F = force (N) 
m1 & m2 = mass (kg) 
r = distance (m) 
G = Universal Gravitational constant 
    = 6,67 x 10-11 N.m2.kg-2 
 

m
1
 = 6 kg 

m
2
 = 4 kg 

r = 3 m 

https://www.youtube.com/watch?v=0hOuNtRMSAI


7.2.2.    r  = 2 × original r 𝐹 =
𝐺𝑚1𝑚2

𝑟2
                  𝐹𝑛𝑒𝑤 =

𝐺𝑚13𝑚2

(2𝑟)2
 

      =
𝐺𝑚1𝑚2

4𝑟2
 

=
1

4
(

𝐺𝑚1𝑚2

𝑟2
) 

=
1

4
𝐹 

 

7.2.3.  r  = 3 × original r 𝐹 =
𝐺𝑚1𝑚2

𝑟2
   𝐹𝑛𝑒𝑤 =

𝐺𝑚13𝑚2

(3𝑟)2
 

                                                         =
𝐺𝑚1𝑚2

9𝑟2  

                                                         =
1

9
(

𝐺𝑚1𝑚2

𝑟2 ) 

                                                         =
1

9
𝐹 

 

8.  

    𝐹 =
𝐺𝑚1𝑚2

𝑟2  

300 =  
(6,67 × 10−11)(5,98 × 1024)(1000)

𝑟2
 

𝑟2 =  
(6,67 × 10−11)(5,98 × 1024)(1000)

300
 

𝑟 = 3,65 × 107 𝑚 
 

 

Try:  Question 1 -5 of the worksheet:  Newton’s Law of Universal gravitation.  (It is under science resources 

on the d6 communicator) 

 

 

Session 2 
 
In this session we will revisit Module 1: Unit 17 & 18 (page 62 – 66) in the textbook. 

  

Newton’s law of universal gravitation 

Weight 

Weight is the gravitational force, in newton (N), exerted by the Earth on an object 

Fg= mg 
Fg=  weight (N) 
m = mass (kg) 
g = 9,8 m.s-2 

NOTE: 

• g = acceleration due to gravity 

• 9,8 m.s-2only valid for Earth.  

• Changes from planet to planet. 

m1 = 5,98 x 1024 kg 

m2 = 1 000 kg 

r = ? 

F = 300 N 



The following video shows you the effect of the gravitational force on earth 
https://youtu.be/9-YNaN-5mnc 
 
Read the paragraph on pg 64 on weightlessness 
 

Finding “g” 
 
 

Since Fg = mg  and         F =
GmM

r2  

But    Fg = F 
 

      Then     𝑚𝑔 =
𝐺𝑚𝑀

𝑟2   

 
since m is the same on both sides it can cancel therefore 
 

𝑔 =
𝐺𝑀

𝑟2
 

 
m = mass of object 
M = mass of earth / planet 
Fg 

 = force of gravity 
r = radius of earth / planet 

 
Take note that the mass of the earth and the radius of the earth are constant values that will be on your 
information data sheet BUT the equation above is not a given formula. 
 
Work through the example on page 65 then try the following:  
Activity 1: Page 66 – Question 2 
 
Solution: 
2.1.  
 

𝑔 =
𝐺𝑀

𝑟2
 

=  
(6,67 × 10−11)(7,35 × 1022)

(1,75 × 106)2
 

= 1,60 𝑚. 𝑠−2 
 
2.2.   𝐹𝑔 = 𝑚𝑔 

      = (80)(1,60) 

      = 128 N 
 

2.3.  𝐹𝑔𝑚𝑜𝑜𝑛          ∶     𝐹𝑔𝐸𝑎𝑟𝑡ℎ 
128 :     784 

    1       :    6,125 
 
2.4. 𝑚𝑚𝑜𝑜𝑛∶𝑚𝐸𝑎𝑟𝑡ℎ 
                    1 : 1 

Mass is constant. 

r 

m 

M 

https://youtu.be/9-YNaN-5mnc


 
2.5.  More force is needed to launch from the Earth due to a great force of gravity 
 
2.6.  FgEarth= mgEarth 

           = (200)(9,8) 

                         = 1960 

If  FgEarth= FgMoon 

FgMoon= mgmoon 

1960 = m(1,6) 

m = 1225 kg 

Try:  Question 6 - 10 of the worksheet:  Newton’s Law of Universal gravitation.  (It is under science 

resources on the d6 communicator) 

 

 

Session 3 
 

We are going to continue with Chemistry from this session onwards.  

We are going to do Quantitative aspects of chemical change (Module 5 in your textbook on page 173. 

A big portion of this work consists of work that you did in grade 10 so therefore we will revise most of your 

grade 10 chemistry. 

In this session we will focus on writing formulae and balancing equations. 

 
Determining the formulae of compounds 
 
In order to determine the formula for a compound, 
we need to number the columns on the Periodic 
Table as follows: 
 
This number on the Periodic Table is called the 
valency and it tells us how many bonds the element 
can make (next year it will be explained in a lot more 
detail).  
 
Some of the elements in the middle of the Periodic Table have more than one valency. For example iron can 
either have a valency of either 2 or 3. In the case of a variable valency, it will be indicated in Roman numerals 
after the name of the element.   
 
E.g.      Fe (II) means iron has a value of 2 
  Fe (III) means iron has a value of 3 
 
Watch the following video to revise how to write formulae: 

https://www.youtube.com/watch?v=J54TwrTuBrY 

 

https://www.youtube.com/watch?v=J54TwrTuBrY


Now complete the following table- 
 

Compound Formula  Compound Formula 

Calcium carbonate   Sodium Chloride  

 CaO   NH3 

Sodium hydroxide   Sodium sulfate  

 KCℓ   SO2 

Ammonium carbonate   Lithium phosphate  

 Na2O  Zinc chloride  

 Magnesium oxide    CaCℓ2  

 CuSO4  Sodium carbonate  

 
Balancing chemical equations:  
 
The number of atoms of each element on the left hand side of a chemical equation must equal the number 
of atoms of that element on the right. 
 
To check if an equation is balanced: 
• Count the number of atoms for each element on the left and right 
• If the number of atoms of each element is the same on both sides of the equation, then the equation is 

balanced.  If not, it needs balancing. 
 
Watch the following video to revise how to balance chemical equations: 
https://www.youtube.com/watch?v=2Juem0lcifE 
 
Now balance the following equations. 
 

1. HgO    →    Hg    +    O2 

2. KCℓO3    →     KCℓ     +     O2 

3. SO2     +    O2    →     SO3 

4. Li    +     O2    →     Li2O 

5. NaNO3    →     NaNO2    +    O2 

6. N2    +    H2    →    NH3 

7. HNO3    →    H2O    +    NO2    +    O2 

8. ZnS    +    O2    →    ZnO    +    SO2 

9. PbO    +    C    →    Pb    +    CO2 

10. NH3    +    O2 →    N2    +    H2O 

11. Sodium  +  chlorine  →  sodium chloride 

12. Mercury(II)oxide  →  mercury  +  oxygen 

13. Zinc  +  hydrogen sulfate  →  zinc (II)  sulfate  + hydrogen 

14. Sodium carbonate  +  calcium chloride  →  calcium carbonate  +  sodium chloride 

15. Iron  + water  →  iron (II) oxide  +  hydrogen 

 

 
 
 

https://www.youtube.com/watch?v=2Juem0lcifE


Solutions:  
 
Complete the following table- 
 

Compound Formula  Compound Formula 

Calcium carbonate CaCO3  Sodium Chloride NaCl 

Calcium oxide CaO  Ammonia NH3 

Sodium hydroxide NaOH  Sodium sulphate Na2SO4 

Potassium chloride KCℓ  Sulphur dioxide SO2 

Ammonium carbonate (NH4)2CO3  Lithium phosphate Li3PO4 

Sodium oxide Na2O  Zinc chloride ZnCℓ2 

 Magnesium oxide MgO  Calcium chloride CaCℓ2  

Copper sulphate CuSO4  Sodium carbonate Na2CO3 

 

 
Balance the following equations: 
 

1. 2HgO    →    2Hg    +    O2 

2. 2KCℓO3    →     2KCℓ     +     3O2 

3. 2SO2     +    O2    →     2SO3 

4. 4Li    +     O2    →     2Li2O 

5. 2NaNO3    →     2NaNO2    +    O2 

6. N2    +    3H2    →    2NH3 

7. 4HNO3    →    2H2O    +    4NO2    +    O2 

8. 2ZnS    +    3O2    →    2ZnO    +    2SO2 

9. 2PbO    +    C    →    2Pb    +    CO2 

10. 4NH3    +    3O2 →    2N2    +    6H2O 

11.  2Na  +  Cℓ2  →  2NaCℓ 

12.  2HgO →  2Hg + O2 

13. Zn + H2SO4 → ZnSO4 + H2 

14. Na2CO3  +  CaCl2  →  CaCO3  +  2NaCl 

      15.   Fe + H2O →  FeO  +  H2 

 

 

Session 4 
Module 5: Unit 1 page174 - 177 
 
Concepts and terminology 
 
Work through these concepts in your textbook 
 
The mole and Avogadro’s constant. p174 
 
Definition: Mole 
One mole is the amount of substance having the same number of particles as there are atoms in 12 grams 
of carbon-12. 



 
Definition: Avogadro’s number, NA is the number of particles (atoms, molecules, formula-units) present in 
one mole (NA = 6,023 x 1023

 particles.mol-1) 
 
Formula mass p175 
 
Relative atomic mass p175 
 
Molar mass p175 
Definition: Molar mass is the mass of the one mole of a substance measured in g.mol-1. 
 
Molar concentration 
Definition: Concentration is the amount of solute per litre of solution. 
 
Do activity 1 p177 (check your answers on d6 communicator) 
 

 

Session 5 
Module 5: Unit 2 page178 – 181 
 
In this session we revise percentage composition and empirical formulae 
 
Percentage composition  
Follow the steps on page 178  
Look at the video https://www.youtube.com/watch?v=JqKEaPmNFLg 
And https://www.youtube.com/watch?v=n641-3O2pUI 
 
Empirical formula  
Follow the steps on pg179 
https://www.youtube.com/watch?v=xjnfga0BwCs 
 
Molecular formula 
Follow the steps on pg 180 
https://www.youtube.com/watch?v=pa3Id5hxmuY 
 
Do activity 1 p181 (check your answers on d6 communicator) 
 

 

Session 6 
Module 5: Unit 3 page 182 – 184 

 

Any stoichiometric calculation begins by writing a balanced chemical equation for the reaction that takes 

place. 

 

Volume of gases at STP 

Equal volumes of a gas at the same temperature and pressure contain the same number of moles or 

particles of gas. 

 

Go through the worked examples on page 183 

https://www.youtube.com/watch?v=JqKEaPmNFLg
https://www.youtube.com/watch?v=n641-3O2pUI
https://www.youtube.com/watch?v=xjnfga0BwCs
https://www.youtube.com/watch?v=pa3Id5hxmuY


 

Definition:   

Avogadro’s law: One mole of any gas occupies the same volume at the same temperature and pressure. 

 

Do Activity 2 page 184 

 

 

Session 7 
Module 5: Unit 4 page185 – 188 
 
In this session we revise the stoichiometric calculations with mass, volume and number of particles. 
 
Stoichiometry is the study of the amounts of reactants and products of chemical reactions 

The basic steps are as follow: 

Step 1: Write a balanced chemical equation 

Step 2: Write the mole ratio from the equation 

Step 3: Work out number of moles of given compound (use the summary below) 
Step 4: Multiply by nwant= ngot x (want/got) 

Step 5: Work out mass / volume of required compound 

 
You can visit this site for more information and examples 

https://www.siyavula.com/read/science/grade-11/quantitative-aspects-of-chemical-change/08-

quantitative-aspects-of-chemical-change-02 

 

Here are a few examples 

 

https://www.siyavula.com/read/science/grade-11/quantitative-aspects-of-chemical-change/08-quantitative-aspects-of-chemical-change-02
https://www.siyavula.com/read/science/grade-11/quantitative-aspects-of-chemical-change/08-quantitative-aspects-of-chemical-change-02


 

 
 

Do activity 2 pg188  

Do Module 5 Revision and Extension,  pg 201 Questions 1 to 9. 

 

Good luck and stay positive 


