
 

 

 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

1. We know that two electrons are needed to make a bond. In a 

covalent bond, one electron comes from each of the two 

atoms that get bonded.  

2. We know that electrons are residing in orbitals. 

From these two facts, we can say that there is role for orbitals in the bond 

formation.  This is how orbitals take part in the bond formation. 

Orbitals overlap when a bond is formed. 

Before proceeding to the overlap of atomic orbitals, let us 
quickly recapitulate the shape of atomic orbitals 

(1) The s orbitals are spherical shaped 

(2) The p orbitals are dumbbell shaped 

(Remember, every p orbital is a set of three dumbbells 

      

(1) s-s overlap (linear overlap of two s orbitals) 

 

           

                                         

There are two types of overlap  

Linear overlap (straight overlap) – complete overlap                                                                       

Parallel overlap     (sideways overlap)   - partial overlap       
Linear overalp occurs along the same axis; Paralle overlap happenes 

across parallel axes.             

s-s overlap (overlap of two s orbitals) (Model s-s overlap by 
drawing or with suitable material) 

 

           
                                         

 (2) s-p overlap (linear overlap of an s orbital with a p 

orbital) 

           
                                         

Differentiated Deliverable:  s-p overlap (linear overlap of an s orbital 
with a p orbital) (Model it by drawing or with suitable material) 

Exhibit your model with your explanation for peer evaluation. 
You will serve as an evaluator for one of your classmates and will evaluate 
his/her model as per the rubric. 

 

 
 

           

                                         

 (3) p-p overlap (linear overlap two p orbitals) 

 

 
 
           

Straight or linear overlap results in the formation of a Sigma bond 

.  .Parallel overall results in the formation of pi bond ( (π bond) 

Sigma bond is a strong bond because of complete overlap 

Pi bond is a weak bond because of partial overlap 

Anatomy of Double and Triple Bonds: Valence Bond Theory of Covalent Bond 
Formation: Overlap of Atomic Orbitals 

Differentiated Deliverable:  p-p overlap (linear overlap two p orbitals) 
(Draw two dimensionally, or Model it using suitable materials or 

enact) Exhibit your model with your explanation for peer evaluation. 

You will serve as an evaluator for one of your classmates and will evaluate 
his/her model as per the rubric. 

 

 

 
              

 

Task 2: Watch the video at 
https://www.youtube.com/watch?v=jPUb8AH

WK-s 
and then answer the questions online in 

Socrative. 

https://chem.libretexts.org/LibreTexts/Purdue/Purdue%3A_Chem_26505%3A_Organic_Chemistry_I_(Lipton)/Chapter_1._Electronic_Structure_and_Chemical_Bonding/1.07_Atomic_Orbitals_and_Covalent_Bonding
http://www.chemistry-assignment.com/formation-of-sigma-a-and-pi-n-bonds
https://www.youtube.com/watch?v=jPUb8AHWK-s
https://www.youtube.com/watch?v=jPUb8AHWK-s


 

 

 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

Formation of Acetylene Molecule  

 
 

 
Think of chromosome crossover  

Differentiated Deliverable: p-p overlap (parallel overlap two p 

orbitals) (Draw two dimensionally, or Model it using suitable 
materials or enact) Exhibit your model with your explanation for peer 

evaluation. 
You will serve as an evaluator for one of your classmates and will evaluate 
his/her model as per the rubric. 

 

 

 
 

           
                                         

Parallel overlap of p orbitals always can occur only in  a perpendicular 
direction to the sigma bond. Two perpendicular direction are possible. 

              

             Daily Formative Assessment continued 

             Daily Formative Assessment 
1. Bond are formed by the ------------------------ of atomic orbitals. 
2. There re ------- types of orbitals overlap 
3. The symbol for sigma is ---------- 
4. The symbol for pi is ----------- 
5. ------------------- or -----------------------overlap produces sigma bond 

6. ------------------- or ----------------------overlap produces pi bond. 
 
7. ------------- bond is stronger than ------------ bond 
8.  ------------ bond can form only after a ------- bond has been formed 
9. Orbitals shoul be calose enough for  the formation of -------- bond. 
10. ------ types of pi bonds are possible. 
11. A pi bond always forms in  a diretion ------------------------------ to the sigma bond. 
12. A single bond has the following bond(s) : ---------------------------------------------- 
13. A double bond has these bonds: -------------------------------------------------------------------------- 

14. A triple bond has these bonds:---------------------------------------------------------------------------
---------------- 

A double bond has 
one sigma bond 
and one pi bond. 

A triple bond has one 

sigma bond and two 

pi bonds. 
Try to bring the p 
orbitals close enough  

Differentiated Deliverable:  Task 3: Model it by Joining balloons or other 
suitable materials and explain (follow rubric): 
Exhibit your model with your explanation for peer evaluation. 

You will serve as an evaluator for one of your classmates and will 
evaluate his/her model as per the rubric. 

 

Differentiated Deliverable:  Parallel overlap of p orbitals cn occur in 

two perpendicular directions (Model it by drawing or with suitable 

material). Exhibit your model with your explanation for peer evaluation. 

You will serve as an evaluator for one of your classmates and will evaluate 
his/her model as per the rubric. 

 

 
 

              
 

 

Model it  

                          Parallel overlap of p orbitals 

              
However, a pi bond can form only after a sigma bond has been formed. 
This is because the sigma bond brings closer the p orbitals for the partial 
overlap to take place. 

Model it  

https://socratic.org/questions/how-many-pi-bonds-can-an-sp-atom-form


 

 

                              

 

There is a recent report (2012) that carbon forms a quadruple 

bond in diatomic carbon, C2CX2. The excerpt below is taken from 
that report. 

According to it its group charge number of 4, a quadruple bond 
can be expected. Stable quadruple bond is not known. Carbon 
maintains the formation of four bonds by a combination of other 
acceptable bonds: (1) one Triple and one Single bond; (2) two double 
bonds; (3) Four single bonds.  

Carbon-Carbon Quadruple Bond is not normally possible 

http://metallome.blogspot.com/2012/02/carbon-carbon-quadruple-bond.html

