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Introductory Message 

For the facilitator: 

Welcome to the     General Chemistry 1 - 11 Self-Learning Module (SLM) on Molecular 

Geometry and Polarity of Simple Compounds! 

This module was collaboratively designed, developed and reviewed by educators both 

from public and private institutions to assist you, the teacher or facilitator in helping 

the learners meet the standards set by the K to 12 Curriculum while overcoming their 

personal, social, and economic constraints in schooling.  

This learning resource hopes to engage the learners into guided and independent 

learning activities at their own pace and time. Furthermore, this also aims to help 

learners acquire the needed 21st century skills while taking into consideration their 

needs and circumstances. 

In addition to the material in the main text, you will also see this box in the body of the 

module: 

 

 

 

 

 

 

As a facilitator you are expected to orient the learners on how to use this module. You 

also need to keep track of the learners' progress while allowing them to manage their 

own learning. Furthermore, you are expected to encourage and assist the learners as 

they do the tasks included in the module.    

 

 

 

 

 

 

 

 

 

 

 

Notes to the Teacher 

This contains helpful tips or strategies that 

will help you in guiding the learners. 
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For the learner: 

Welcome to the (General Chemistry 1 - 11) Self-Learning Module (SLM) on Molecular 

Geometry and Polarity of Simple Compounds! 

The hand is one of the most symbolized part of the human body. It is often used to 

depict skill, action and purpose. Through our hands we may learn, create and 

accomplish. Hence, the hand in this learning resource signifies that you as a learner is 

capable and empowered to successfully achieve the relevant competencies and skills at 

your own pace and time. Your academic success lies in your own hands! 

This module was designed to provide you with fun and meaningful opportunities for 

guided and independent learning at your own pace and time. You will be enabled to 

process the contents of the learning resource while being an active learner. 

This module has the following parts and corresponding icons: 

 

 
What I Need to Know  

 

This will give you an idea of the skills or 

competencies you are expected to learn in the 

module.  

 

 
What I Know  

 

This part includes an activity that aims to 

check what you already know about the 

lesson to take. If you get all the answers 

correct (100%), you may decide to skip this 

module.  

 

 
What’s In 

 

This is a brief drill or review to help you link 

the current lesson with the previous one. 

 

 
What’s New 

 

In this portion, the new lesson will be 

introduced to you in various ways such as a 

story, a song, a poem, a problem opener, an 

activity or a situation. 

 

 
What is It 

 

This section provides a brief discussion of the 

lesson. This aims to help you discover and 

understand new concepts and skills. 

 

 
What’s More 

 

This comprises activities for independent 

practice to solidify your understanding and 

skills of the topic. You may check the 

answers to the exercises using the Answer 

Key at the end of the module. 

 

 
What I Have Learned 

 

This includes questions or blank 

sentence/paragraph to be filled in to process 

what you learned from the lesson. 

 

 
What I Can Do 

 

This section provides an activity which will 

help you transfer your new knowledge or skill 

into real life situations or concerns. 
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Assessment 

 

This is a task which aims to evaluate your 

level of mastery in achieving the learning 

competency.  

 

 
Additional Activities 

 

In this portion, another activity will be given 

to you to enrich your knowledge or skill of the 

lesson learned. This also tends retention of 

learned concepts. 

 

 
Answer Key 

 

This contains answers to all activities in the 

module. 

 

At the end of this module you will also find: 

References This is a list of all sources used in developing 

this module. 

 

The following are some reminders in using this module: 

1. Use the module with care. Do not put unnecessary mark/s on any part of the 

module. Use a separate sheet of paper in answering the exercises. 

2. Don’t forget to answer What I Know before moving on to the other activities 

included in the module. 

3. Read the instruction carefully before doing each task. 

4. Observe honesty and integrity in doing the tasks and checking your answers.  

5. Finish the task at hand before proceeding to the next. 

6. Return this module to your teacher/facilitator once you are through with it. 

If you encounter any difficulty in answering the tasks in this module, do not hesitate 

to consult your teacher or facilitator. Always bear in mind that you are not alone. 

We hope that through this material, you will experience meaningful learning and 

gain deep understanding of the relevant competencies. You can do it! 
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What I Need to Know 

This module was designed and written with you in mind. It is here to help you master 

the (Molecular Geometry and Polarity of Simple Organic Compounds). The scope of this 

module permits it to be used in many different learning situations. The language used 

recognizes the diverse vocabulary level of students. The lessons are arranged to follow 

the standard sequence of the course. But the order in which you read them can be 

changed to correspond with the textbook you are now using. 

The module is composed of one lesson, namely: 

● Lesson 3 – Molecular Geometry and Polarity of Simple Compounds 

After going through this module, you are expected to: 

1. define molecular geometry and Valence Shell Electron Pair Repulsion (VSEPR) 

theory;  

2. describe the geometry of simple compounds; 

3. define polarity; 

4. describe the types of molecules based on polarities; 

5. determine the factors that determine the bond polarity; and 

6. determine the polarity of simple compounds. 
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What I Know 

Choose the letter of the best answer. Write the chosen letter on a separate sheet of 

paper. 

 

 

1. VSEPR stands for ____________________________________________________. 

a. Valence Shell Electron Pair Repulsion 

b. Valency Shell Electronic Pair Repulsion 

c. Valent Shell Electron Pair Repulsion 

d. Vacant Shell Electron Pair Repulsion 

 

2.  The outermost electron occupied shell of an atom which holds the electrons 

involved in chemical bonding is called as ___________ shell. 

a. valent  

b. valence  

c. core 

d. innermost 

 

3. The shape of a molecule is determined by its __________________________. 

a. bond order 

b. bond angle 

c. bond length 

d. bond polarity 

 

4. A ________________ of electrons defines a region in which the electrons are most 

likely to be found. 

a. bonding pair 

b. antibonding pair 

c. lone pair 

d. electron pair 

 

5. The molecular shape of water (H2O) is __________________________________. 

a. linear 

b. tetrahedral 

c. bent 

d. trigonal planar 

 

6.  The molecular geometry having a formula of AB2E2 is _____________________. 

a. tetrahedral 

b. bent 

c. trigonal planar 

d. pyramidal 
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7.  The bond angle of a tetrahedral molecular geometry is ______________. 

a. 109.5o 

b. 120o 

c. 180o 

d. 107.5o 
 

 8. The bond angle of a linear molecular geometry is ________________. 

a. 109.5o 

b. 120o 

c. 180o 

d. 107.5o 
 

 9. The molecular geometry having a formula of AB4E2 is ______________________. 

a. square pyramidal 

b. square planar 

c. seesaw 

d. trigonal bipyramidal 

     10. Ammonia, having a molecular formula of NH3 has a molecular shape of ___. 

a. bent 

b. trigonal pyramidal 

c. trigonal planar 

d. tetrahedral 
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Lesson 

1 
Molecular Geometry and 

Polarity of Simple 

Compounds 
 

 

What’s In  

In the last lesson, we discussed bonding in terms of the Lewis theory.  Lewis 

structures dictate the connectivity of atoms in a molecule or compound, including the 

bonding electron pairs and nonbonding electron lone pairs. But how can we know the 

three-dimensional shape of a molecule? It is greatly influenced by the bond angles in 

every connected atom. And how about the polarity of some molecules? Geometry and 

polarity can be obtained with the use of Lewis structures. In this module, we will discuss 

how the Lewis structures and an elemental property (electronegativity) affect the polarity 

and the molecular geometry of molecules.  

Problem: What are the Lewis structures of Cesium fluoride and Phosphorus 

pentachloride? Write your answers on a separate sheet of paper. 

 

 

 

 

 

 

 

  

 

Notes to the Teacher 

Molecular geometry and polarity are easy topics to deal with. 

You can use improvised models from clays, balloons, balls 

etc. for demonstration purposes. 
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What’s New 

Activity 1 

I. Write YES if the following shapes are symmetrical and NO if not. Write your 

answers in a separate sheet of paper. 

 

1.     2.  

    3.     4.  

 

   5.   

      

II. Write POLAR if the molecules are polar and NONPOLAR if they are nonpolar. 

____________________6. H2O 

____________________7. CH4 

____________________8. CO2 

____________________9. BCl3 

___________________10. HCl 
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What is It 

Molecular Geometry 

Molecular geometry is the three-dimensional arrangement of atoms in a molecule. 

A molecule’s geometry affects its physical and chemical properties, such as melting 

point, boiling point, density, and the types of reactions it undergoes. 

Valence Shell Electron Pair Repulsion Theory 

Valence shell electron pair repulsion theory states that the best orientation of the 

electron domains (both bonding and nonbonding) is the one with the least repulsions 

among them. 

Basic Assumption of VSEPR Theory 

The valence electron pairs (lone pairs and the bond pairs) are arranged around 

the central atom to remain at a maximum distance apart to keep repulsions at a 

minimum. Therefore, when we consider the geometry about the central, reference 

atom(usually a more electronegative atom in a molecule/compound which serves as a 

reference atom that determines the shape of molecule), we should take into account all 

the electrons (bonding electrons -which are responsible for bonding and lone pairs - 

which are not bonded to any atoms). 

Factors to Consider in Determining the Shape of the Molecule: 

• Bonding pairs  (AB) - electron pairs that are involved in bonding 

• Lone Pairs (E) - electron pairs which are not involved in bonding in the 
central and side atoms 

• Electron domains - total number of electrons (AB + E) found in the 

molecule that contribute to its shape 

•  
Below is the table of geometries and their examples 

TYPE OF SHAPE # OF 

BONDI

NG 

PAIRS 

# OF 

LONE 

PAIRS 

# OF 

ELECTRON 

DOMAINS 

BOND 

ANGLE 

EXAMPLES IMAGE 

LINEAR  

(AB2) 
2 0 2 180o CO2, 

 

TRIGONAL 

PLANAR 

(AB3) 

3 0 3 120o BF3 
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BENT/ANGULAR 

(AB2E) 
2 1 3 120o SO2 

 

TETRAHEDRAL 

(AB4) 
4 0 4 109.5o CH4 

 

TRIGONAL 

PYRAMIDAL 

(AB3E) 

3 1 4 107.5o NH3 

 

BENT/ANGULAR 

(AB2E2) 
2 2 4 104.5o H2O 

 

TRIGONAL 

BIPYRAMIDAL 

(AB5) 

5 0 5 120o , 90o PCl5 

 

SEESAW 

(AB4E) 
4 1 5 180o , 

120o 
SF4 

 

T-SHAPED 

(AB3E2) 
3 2 5 90o , 180o ClF3 

 

LINEAR 

(AB2E3) 
2 3 5 180o XeF3 

 

 

OCTAHEDRAL 

(AB6) 
6 0 6 90o  SF6 

 

SQUARE 

PYRAMIDAL 

(AB5E) 

5 1 6 90o  BrF5 
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SQUARE PLANAR 

(AB4E2) 
4 2 6 90o  XeF4 

 

Image source: Brown, 2009 

Polarity 

Polarity is the distribution of electrical charge due to difference in the 

electronegativity of atoms involve in the bond formation. This is due to the difference of 

electronegativities of the atoms. The more electronegative atom pulls the electrons 

towards itself gaining a net partial negative end while the less electronegative atom 

becomes the partially positive end. 

 

Source: “Which Elements Have the Highest Electronegativities on the Periodic Table? Socratic.” Socratic.org, 

January 16, 2016. https://socratic.org/questions/which-elements-have-the-highest-electronegativities-

on-the-periodic-table. 

Based on the electronegativity table, Fluorine has the highest electronegativity of 

4.0 while Francium, Cesium and Radium have the lowest electronegativity of 0.7. To 

summarize the trend, electronegativity increases from bottom to top and from left to 

right of the periodic table.  

Kinds of molecules based on polarity: 

1. Nonpolar - contains either polar or nonpolar bonds whose dipoles cancel to zero. 

These molecules do not contain any dipole moment. 

2. Polar - has polar bond whole dipoles is more than zero. In the presence of an 

electric field, the positive ends of the molecules orient themselves towards the 

negative plate. These molecules contain a dipole moment.  



 

13 

In polar covalent bonds, the electrons are not equally shared by the bonding 

atoms. Instead, there is a shift in electron density towards the move 

electronegative atom. Such is the case with the bond in HF. This shift is 

symbolized by a crossed arrow (        ) with the arrow pointing toward the direction 

of the shift. 

H-------F or  H--------F 

Dipole usually refers to the separation of charges within a molecule between two 

covalently bonded atoms or atoms that share an ionic bond.  

Dipole moment refers to the distribution of electrons between two bonded atoms in a 

compound/molecule. By definition, the dipole moment is the product of the charge, Q, 

and the distance between the charges, r. To maintain neutrality, the charges on the 

ends of the molecule must be equal in magnitude but opposite in sign. 

The unit of the dipole moment is in terms of the Debye¸D¸ where 1D = 3.336 x 10-30 Cm 

Factors that Determine Polarity of molecules 

1. Type of bond - bond polarity is determined by the electronegativity difference. The 

higher the difference, the more polar the bond will be.  

TYPE OF BOND ELECTRONEGATIVITY 
DIFFERENCE 

IONIC 1.7-3.0 

POLAR 0.5-1.7 

NONPOLAR 0-0.5 

 

Nonpolar bonds have electronegativity difference range from 0 to 0.5 while polar 

bonds have electronegativity difference range from 0.5 to 1.7. 

A. Single elements - a molecule that contains only 1 element is nonpolar 

because the electronegativity difference between 2 atoms of the same 

element is zero. 

Ex: O2, O3, H2, N2, Diamond, Cl2, S8 

B. Unshared electron pairs - a molecule that contains nonbonding electron 

pairs are usually polar 

Ex: H2O (two unshared electrons pairs in Oxygen) and NH3 (one unshared 

electron pair in Nitrogen) 

𝜹+ 𝜹− 
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Image Source: "What is the number of hydrogen bonds in two water 

molecules?"quora.com, June 10, 2020. https://www.quora.com/What-is-

the-number-of-hydrogen-bonds-in-two-water-molecules 

The Lewis structure of water shows that the molecule contains 2 lone pairs 

in more electronegative oxygen, making the dipole moment not equal to 

zero. 

 

2. Shape of Molecule 

A. Axis of Symmetry - molecules that are symmetrical are all nonpolar even 

though the bonds are polar. 

Ex: CCl4 is a nonpolar molecule since it has a symmetrical shape even 

though the electronegativity difference between C-Cl bonds is 0.5. 

 

Image source: "Why is CCl4 non-polar and SF4 polar?" clutchprep.com. 

June 20, 2020. https://www.clutchprep.com/chemistry/practice-

problems/64698/why-is-ccl4-160-non-polar-and-sf4-160-polar 

CCl4 is a tetrahedral molecule that contains four identical chlorine atoms 

attached to central carbon. Its net dipole moment is zero because the 

dipole moments in 4 covalent bonds cancel each other. 

 
Here is the process to determine the polarity of molecules: 

1. Draw a Lewis structure  

2. Use the number of electron pairs & VSEPR to determine the shape around each 

central atom  

3. Use electronegativity differences to determine the polarity of each bond  

4. Add the bond dipole vectors to determine if the final result is zero (nonpolar 

molecule) or non-zero (polar molecule) 
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Problem: 

Identify if the following molecules are POLAR or NONPOLAR by following the 4 steps 

to determine the polarity of molecules. 

1. NH3          2. BF3 
 

 

Step 1: Draw a Lewis structure 

Valence electrons (N=5, H=1, B=3, F=7) 

  

 

 

 

 

Step 2: Use the number of electron pairs & VSEPR to determine the shape 

around each central atom 

 

 

 

 

 

    AB3E (Trigonal Pyramidal)    AB3 (Trigonal Planar) 

Step 3: Use electronegativity differences to determine the polarity of each bond  

 

N-----H       B------F 

  3.0         2.1       2.0          4.0 

  0.9 = POLAR         2.0 = POLAR 

Step 4: Add the bond dipole vectors to determine if the final result is zero 

(nonpolar molecule) or non-zero (polar molecule) 
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POLAR (Dipole moment ≠0) NONPOLAR (Dipole moment = 0) 
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What’s More 

Activity 2 Draw my Shape 

Using the process to determine the polarity of molecules, draw the structure of the 

following molecules, identify their molecular geometry and tell whether they are polar 

or nonpolar. Write your answers in separate sheet of paper. 

 

1. BeCl2 

 

 

 

 

 

 

 

2. SO2 

 

 

 

 

 

 

 

3. PCl3 
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What I Have Learned 

Summarize what you have learned from the very beginning by answering the 

following questions. Kindly put your answers in a separate sheet of paper. 

 

1. What is VSEPR and how is it related to molecular geometry? 

 ______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

 

2. Water vapor and carbon dioxide are two of the common greenhouse gases. 

Describe these molecules by means of their molecular geometries. 

  

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

 

3. What is polarity? Describe the two types of polarity. 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

 

4. Give at least 2 factors to consider in determining the polarity and describe each 

factor. 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

 

5. Based on question number 2, give the molecular polarity of water and carbon 

dioxide (Answers: either POLAR or NONPOLAR)  

 

 WATER  : ____________________________________________ 

 CARBON DIOXIDE : ____________________________________________  
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What I Can Do 

Write at least 3 simple compounds found in their household and you let them draw and 

identify the shape and predict its polarity. Write your answers on a separate sheet of 

paper. 
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Assessment 

Multiple Choice. Choose the letter of the best answer. Write the chosen letter on a 

separate sheet of paper. 

1. How many lone pairs are there on Xe in XeF2, XeF4 and XeF6 ?  

a. 3, 2, 1  
b. 2, 4, 6  

c. 1, 2, 3  
d. 6, 4, 2 

 

     2.   Which of the following has the bond angle of 109.5°?  

a. CCl4 

b. H2O 
c. NH3 

d. CO2 
 

     3.  Which of the following molecules contains a different bond angle?  

a. AlF3 

b. NF3  

c. ClF3 

d. BF3  

     4.   Which one of the following is a correct set?  

a. H2O, angular 
b. H2O, linear 

c. NH3 , trigonal planar 

d. CO2, linear 
 

     5.   What does VSEPR stand for?  

a. Valence Shell Electron Pair Repulsion 

b. Valency Shell Electronic Pair Repulsion 

c. Valent Shell Electron Pair Repulsion 

d. Vacant Shell Electron Pair Repulsion 

 

6.  What do you call the outermost electron occupied shell of an atom which holds 

the electrons involved in chemical bonding? 

a. valent  

b. valence  

c. core 

d. innermost 
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7. Which of the following determines the shape of a molecule? 

a. bond order 

b. bond angle 

c. bond length 

d. bond polarity 

 

8. Which contains both polar and nonpolar bonds?  

a. NH4Cl  

b. HCN 

c. H2O2  

d. CH4 

 

9. Which one of the following has zero dipole moment? 

a. ClF 

b. PCl3  

c. SiF4 

d. CFCl3 

 

10.Which of the following are non-polar?  

(1) SiF4  (2) CF4  (3) SF4  (4) BF3  (5) NF3  

a. 1, 2 and 4  

b. 3, 4 and 5   

c. 2, 3 and 4  

d. 1, 3 and 4 

 

11. Which of the following do not contain 6 electron domains? 

a. Octahedral 

b. Square planar 

c. Square pyramidal 

d. Trigonal bipyramidal 

 

12. What is the electron geometry of AB3E2? 

a. Linear 

b. Tetrahedral 

c. Trigonal bipyramidal 

d. Octahedral 

 

13. What is the molecular geometry of AB2? 

a. bent 

b. linear 

c. trigonal planar 

d. tetrahedral 
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14. What is the molecular geometry of AB6? 

a. bent 

b. tetrahedral 

c. trigonal planar 

d. octahedral 

 

15. What is the correct arrangement of increasing polarity on the following set of 

molecules?  

HF, HCl, HBr, HI 

a. HI<HCl<HBr< HF 

b. HF<HBr<HCl< HI 

c. HF<HCl<HBr< HI 

d. HI<HBr<HCl<HF 
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Additional Activities 

Draw the molecular geometries showing the bonds and lone pairs, give the symbol and 

give examples: 

 

LINEAR 1 
 

 

 
 

 

BENT/ANGULAR 1 

TRIGONAL PLANAR 

 
 

 
 

 

TRIGONAL PYRAMIDAL 

TETRAHEDRAL TRIGONAL BIPYRAMIDAL 
 

 
 

 
 

BENT/ANGULAR 2 
 

 

 
 

 

SEESAW 

T-SHAPED OCTAHEDRAL 

 
 

 

 
 

SQUARE PLANAR SQUARE PYRAMIDAL 
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Assessment 
1. A 

2. A 
3.  B 

4. A 
5. A 
6. B 
7. B 
8. C 
9. C 
10. A 
11. D 
12. C 

13. B 

14. D 

15. D 
 

 

 

Answer Key 

 

  

What I Know 

1. A 
2. B 
3.  B 
4. A 
5. C 
6. B 
7. A 
8. C 
9. B 
10. B 
 

What's More  

1.  LINEAR 

 2. BENT 

 3. TRIGONAL PYRAMIDAL 

What’s New 

1.YES 

2.YES 

3.YES 

4.NO 

5.YES 
6.POLAR 

7.NONPOLAR 

8.NONPOLAR 

9.NONPOLAR 

10.POLAR 



 

25 

 

References 
 

Brown, Theodore L., Jr H. Eugene. LeMay, Bruce E. Bursten, Catherine J. Murphy, 

and Patrick Woodward. Chemistry: The Central Science - 12th Edition. 

Upper Saddle River, NJ: Pearson Prentice Hall, 2009. 

Chang, Raymond. Chemistry. Boston: McGraw-Hill, 2010. 

"What is the number of hydrogen bonds in two water molecules?"quora.com, June 

10, 2020. https://www.quora.com/What-is-the-number-of-hydrogen-

bonds-in-two-water-molecules 

“Which Elements Have the Highest Electronegativities on the Periodic Table? 

Socratic.” Socratic.org, January 16, 2016. 

https://socratic.org/questions/which-elements-have-the-highest-

electronegativities-on-the-periodic-table. 

"Why is CCl4 non-polar and SF4 polar?" clutchprep.com. June 20, 2020. 

https://www.clutchprep.com/chemistry/practice-

problems/64698/why-is-ccl4-160-non-polar-and-sf4-160-polar



 

 

 

EDITOR’S NOTE 

This Self-Learning Module (SLM) was developed by DepEd 

SOCCSKSARGEN with the primary objective of preparing for and 

addressing the new normal. Contents of this module were based on 

DepEd’s Most Essential Competencies (MELC). This is a 

supplementary material to be used by all learners of 

SOCCSKSARGEN Region in all public schools beginning SY 2020-

2021. The process of LR development was observed in the production 

of this module. This is Version 1.0. We highly encourage feedback, 

comments, and recommendations. 

 

For inquiries or feedback, please write or call: 

Department of Education – SOCCSKSARGEN 

Learning Resource Management System (LRMS) 

 

Regional Center, Brgy. Carpenter Hill, City of Koronadal 

Telefax No.: (083) 228 8825 / (083) 228 1893 

Email Address: region12@deped.gov.ph 
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