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Introductory Message 

For the facilitator: 

Welcome to the General Mathematics (Grade 11) Self-Learning Module (SLM) on   

Logarithmic Functions! 

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 Mathematics (Grade 11) Self-Learning Module (SLM) on   

Logarithmic Functions! 

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: 

 

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! 

 

 

 

 

 

 

 

References This is a list of all sources used in developing 

this module. 
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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 Logarithmic Functions. 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. 

This module presents lessons in the following manner:  

1. Logarithmic functions including common and natural logarithms; 

2. Comparison of Logarithmic Equations, Logarithmic Inequalities, and 

Logarithmic Functions;  

3. Solving logarithmic equations and inequalities; and  

4. Application of logarithms to Real- life situations  

After going through this module, you are expected to: 

1. define logarithmic function including common and natural logarithms, 

logarithmic equation and logarithmic inequality; 

2. distinguish logarithmic function, logarithmic equation and logarithmic 

inequality 

3. solve logarithmic equations and inequalities; and 

4. apply logarithms in real- life context. 

  



 
 

6 
 

 

What I Know 

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

paper. 

 

1. Given the formula R= 
2

3
 log 

𝐸

104.40, what is the magnitude in the Richter scale 

of an earthquake that released 1016 joules of energy? 

A. 7.5 

B. 7.7  

C. 5.7 

D. 7.6 

 

2. What is the inverse of the exponential function? 

A. Linear function    

B. Polynomial function 

C. Quadratic function    

D. Logarithmic function  

 

3. Which of the following is NOT a logarithmic equation? 

A. log2 32 = 3𝑥 

B. log4(5𝑥 + 1) = 2 
C. log𝑥−2(10 − 3𝑥) < 2 
D. log4(3𝑥 − 1) =  log4(2𝑥 + 3) 

 

4. Using the one-to-one, logarithmic equation log
6

2𝑥 =  log
6

24 is equal to? 

A. log
6

2𝑥 − log
6

24 = 0 

B. log
3

𝑥 =  log
3

12 

C. 2x = 24 

D. None of these 

 

5. You test some ammonia and determine the hydrogen ion concentration to be 

[H+] = 1.3 x 10-9. Thus, the ammonia is ______. 

A. acidic 

B. neutral 

C. basic    

D. none of these 

 

6. Which of the following is a solution to the logarithmic inequality log5 𝑥 ≥3? 

A. x>125   

B. x<125   

C. x≥125  

D. x=125 
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7. Grunting while hitting the ball has become a controversial issue in 

professional tennis. Some people are concerned that such loud sounds are 

unfair distractions to the opposing player. Serena Williams’s grunts have been 

measured at a sound intensity of 6.31 · 10-4 
𝑤

 𝑚2
 . What is the relative intensity 

of the sound in decibels? 

A. 83 decibels 
B. 85 decibels 

C. 88 decibels    
D. 90 decibels 

 

8. Which of the following is equivalent to  3

1

125  = 5? 

A. log1255 = 
1

3
   

B. log5125 = 
1

3
   

C. log1

3

5 = 125 

D. log5 
1

3
 = 125 

 

9. Which of the following does not describe the use of logarithmic scales? 

A. When the range of values vary greatly, using a logarithmic scale with 

powers of 10 makes comparisons between values more manageable. 

B. Scales that measure a wide range of values, such as the pH scale, the 

Richter scale and decibel scales are logarithmic scales. 

C. Logarithmic scales more effectively describe and compare vast or large 

quantities than they do small or microscopic quantities.  

D. To compare concentrations modelled with logarithmic scales, 

determine the quotient of the values being compared. 

10. Which of the following is equivalent to log
2

16 = 4  

A.  24 = 16 

B.  42 = 16 
C. 162 = 4 

D. 164 = 2 
 

11. Which of the following statements regarding rates of change of exponential 

and logarithmic functions is NOT true? 

A. The average rate of change is not constant for exponential and 

logarithmic functions. 

B. The methods for finding the instantaneous rate of change at a 

particular point for logarithmic functions are different than those used 

for finding the instantaneous rate of change at a point for a rational 

function.  

C. The graph of an exponential or logarithmic function can be used to 

determine when the average rate of change is the least or greatest. 

D. None of these 
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12. Determine the value of x if log7 x = 2    

A. 14 

B. 
1

14
 

C. 49 

D. 
1

49
 

 

13.  The magnitude in the Richter scale of an earthquake that released 1012 

joules of energy is 5.06. How much more energy does this earthquake 

release than that of the reference earthquake? 

A. 39810720 times 
B. 39810718 times 

C. 39810717 times   
D. 39810719 times 

 

14. Given log6(𝑥 +  8) > 2, what should be considered in the expression x + 8? 

A. x + 8 must be greater than 2. 
B. x + 8 must be less than 0. 

C. x + 8 must be nonnegative. 
D. x + 8 must be greater than 0. 

 

15.  If log5 (3𝑥 +  2) < log5(2𝑥 + 5), what is the interval notation? 

A. (−
2

3
 < 𝑥 < 3) 

B. (3 < 𝑥 <
2

3
 ) 

C. (
2

3
 < 𝑥 < 3) 

D. None of these 
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Lesson 

1 
Logarithmic Functions, Equations, 
and Inequalities 

Logarithmic functions are very much essential to every sphere of human life. 

Especially, in solving exponential equations. Some examples of this include sound 

(decibel measures), earthquakes (Richter scale), and chemistry (pH balance, a 

measure of acidity and alkalinity).  

 

What’s In 

 

 In the previous module, you have learned about inverse functions. Recall that 
when the domain of one function is the range and the range is the domain of the 

other, then they are inverses. Remember also that to determine the inverse of a 
function given an equation, you have to interchange x and y then solve for y. Look at 

the illustration below on how to find the inverse of the exponential function, y = ax. 
 

  Exponential Function  Inverse function 
   y = ax             x  = ay 

 

You will notice that the inverse of the exponential function shows that “y is 
the exponent to which the base a is raised in order to obtain the power x”.  

 
 

 
 The inverse of the exponential function above is called logarithmic function. 
The function is defined by the equation  

 
 

 
 

x = ay   or    y = logax (a>0, a ≠ 1, x > 0) 

 
 

 
 

 
The equation of a logarithmic function is read as “y is the logarithm of x to 
the base a”. Take note that in the notation, a is the base, x is the power and 

y is the exponent to which a is raised in order to obtain x.   
 
 

Exponent 

Base 

Power 
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To help you understand logarithmic functions, do the given activity. 

An amoeba multiplies by dividing. That is, if it has grown to a certain size, 

that single cell divides in half to produce two amoebas. In a day, those two amoebas 

are ready to divide and form four amoebas. At the end of the seventh day, how many 

amoebas will be formed? Enter your answer in the table below. 

Time(in days) 0  1 2  3  4  5  6  7  

Number of amoebas         

 

Questions: 

(a) At the end of the seventh day, how many amoebas will be formed?  

(b) What pattern can be observed from the data? 

(c) Define a formula for the number of amoebas as a function of the time 

that has passed. 

Answers: 

Time(in days) 0  1 2  3  4  5  6  7  

Number of amoebas 1 2 4 8 16 32 64 128 

 

It can be observed that as the time (in days) increases by 1, the number of amoeba 

doubles. The formula for the given table is  

xxy 2)(   

where y represents a number in the geometric sequence and x represents the 

logarithm of y. 

Note: The logarithm, x, is the exponent of 2. For example, the logarithm of 32 is 5 

because 32 = 25, the logarithm of 16 is 4 because 16 = 24, and so on.  

 

What’s New 
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Logarithmic Function 

Definition 

 
 Let a, b, and c be positive real numbers such that b ≠ 1. The logarithm of a with 

base b is denoted by 𝑙𝑜𝑔𝑏a, and is defined as  

 
                            c = 𝑙𝑜𝑔𝑏 𝑎 if and only if 𝑎 = bc  

Note:   

1. In both the logarithmic and exponential forms, b is the base. In the 

exponential form, c is an exponent; this means that the logarithm is actually an 

exponent. Hence, logarithmic and exponential functions are inverses.  

2. In the logarithmic form 𝑙𝑜𝑔𝑏 𝑥, x cannot be negative.  

3. The value of 𝑙𝑜𝑔𝑏 𝑥 can be negative. 

 

Definition 

 Common logarithms are logarithms with base 10; log x is a short notation for 

log10 x. 

Example 1: Consider the following: 

log10 10  = log 10 = 1   because 101 = 10   

log10 100  = log 100 = 2  because 102 = 100 

log10 1000  = log 1000 = 3  because 103 = 1000 

log10 1   = log 1 = 0   because 100 = 1   

 

Definition  

Natural logarithms are logarithms to the base 𝑒 (approximately 2.71828), and are 

denoted by “ln”. In other words, lnx is another way of writing logex. 

Example 2: The natural logarithmic function is defined as 𝑦 = 𝑙𝑛 𝑥 f and only if 𝑒𝑥 =

𝑦 Since the base of the natural logarithmic function is e, we choose the x values to 

be powers of e, so that the y values may be easily computed. 

 

Example 3. Rewrite the following exponential equations in logarithmic form, 

whenever possible.  

1. 53 = 125  3. 102 = 100 5. (0.1)-4 = 10000 7. 7b = 21 9. (–2)2 = 4 

2. 7-2 = 1/49 4. (2/3)2 = 4/9 6. 40 = 1 8. e2= x  

 

 

 

 
 

 
What is It 
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Solution.  

1. log5125 = 3 3. log100 = 2             5. log 0.110000 = –4      7. log721 = b   

2. log7(
1

49
) =  −2 4. log 2/3(4/9) = 2       6. log41 = 0 8. ln 𝑥 = 2                    

9. cannot be written in logarithmic form 
 

Example 4. Rewrite the following logarithmic equations in exponential form. 

1. log m = n               3. 𝑙𝑜𝑔√5 5 = 2               5. log4 2 = ½               7. ln8 = a 

2. log381= 4               4. 𝑙𝑜𝑔3

4

 (64/27) = –3      6. log 0.001 = –3     

Solution.  

1. 10n = m               3. (√5)2 = 5                 5. 4
1

2= 2                   7. ea = 8 

2. 34 = 81                4. (3/4)-3 = 64/27        6. 10-3= 0.001   

 

Example 5. Find the value of the following logarithmic expressions.  

1. log232    2. log9729    3. log 0.001   4. log1

2

16    5. log7 1     6. log5
1

√5
 

Solution. 

(1) What exponent of 2 will give 32?      Answer: 5 

(2) What exponent of 9 will give 729?      Answer: 3 

(3) What exponent of 10 will give 0.001?     Answer: -3 

(4) What exponent of 1/2 will give 16?      Answer: −4  

(5) What exponent of 7 will give 1?      Answer: 0  

(6) What exponent of 5 will give
1

 √5
?      Answer: −1/2 

 

Logarithmic Equations, Logarithmic Inequalities and 

Logarithmic Functions 

 The definitions of logarithmic equations, logarithmic inequalities and 

logarithmic functions are shown below. 

 Logarithmic 

Equation 

Logarithmic 

Inequality 

Logarithmic Function 

Definition An equation 

involving logarithms. 

An inequality 

involving logarithms. 

Function of the form        

f(x) = log𝑏 𝑥 (𝑏 > 0, 𝑏 ≠ 1) 

Example log𝑥 2 = 4  ln 𝑥2 > (ln 𝑥)2 g(x) = log3 𝑥 
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 A logarithmic equation or inequality can be solved for all x values that satisfy 

the equation of inequality. A logarithmic function expresses a relationship between 

two variables (such as x and y), and can be represented by a table of values or a 

graph. 

Solving Logarithmic Equation and Inequalities 

 

 

 

 

Techniques. Some strategies for solving logarithmic equations: 

1. Rewriting to exponential form; 

2. Using logarithmic properties; 

3. Applying the one-to-one property of logarithmic functions; and  

4. The Zero Factor Property: If ab = 0, then a = 0 or b = 0. 

 

Example 6. Find the value of x in the following logarithmic equations. 

a. log5 𝑥 = 4 

Solution.  log5 𝑥 = 4 

        x = 54  (change into exponential form) 

        x = 625  

b.  log𝑥 36 = 2 

 Solution.   log𝑥 36 = 2 

         x2 = 36 (change into exponential form) 

  x2 – 36 = 0  

  (x+6)(x-6) = 0 (factoring difference of two squares) 

  x =  6, -6 Note: -6 is not defined in the given 

logarithmic equation since the base cannot 

be negative. 

c. log2 𝑥 +  log2(𝑥 − 6) = 4 

 Solution. log2 𝑥 + log2(𝑥 − 6) = 4 

  log2 𝑥(𝑥 − 6) = 4 (applying law of logarithm) 

          x (x – 6) = 24 (change into exponential form) 

 x2 – 6x = 16 (distributive property) 

  x2 – 6x – 16 = 0 (subtract 16 both sides) 

             (x-8)(x+2) = 0 (factor) 

                          x = 8,-2       

d. log3 6𝑥 =  log3 24 

 Solution.  log3 6𝑥 =  log3 24 

 6x = 24 (one-to-one property) 

   x = 4 (divide both sides by 6) 

Property of Logarithmic Equations 

If b > 1, then the logarithmic function y = log𝑏 𝑥 is increasing for all x. If 0 < b <1, 

then the logarithmic function y = log𝑏 𝑥 is decreasing for all x. This means that 

log𝑏 𝑢 =  log𝑏 𝑣 if and only if u = v. 
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e. 4 ln 2𝑥 = 12 

 Solution.  4 ln 2𝑥 = 12 

 4 ln 2𝑥 = 3 (divide both sides by 4) 

 loge2x = 3  (equivalent form) 

  2x = e3  (change into exponential form) 

  x = 
𝑒3

2
 (divide both sides by 2) 

 x ≈ 10.04277  (use a calculator) 

f. 2x = 9 

 Solution.  2x = 9  

 log22x = log29  (take log2 of each side) 

   x = log29  (logbbx = x) 

       x = log9/log2 (change of the base formula) 

       x ≈3.170 

 

 

 

 

Example 7. Solve each logarithmic inequality. 

a.log4x ≥ 3 

 Solution.  x ≥ 43 (change into exponential form) 
       x ≥ 64 

b. log3x ≤ 5 

 Solution. x ≤ 35 (change into exponential form) 

  x ≤ 243 (evaluate the power) 

    0 < x ≤ 243 (exclude zero and negative numbers) 

  or (0,243] (solution in interval notation) 

c. log3(x+1) ≤ 2 

 Solution. 

i.     𝑥 + 1 > 0 

     x > -1 

 

ii.  x+1 ≤ 32 (change into exponential form) 

                x ≤ 8  (evaluate the power and subtract both sides 

by 1) 

 Hence, the solution is the interval notation (-1,8]. 

 
 

d. log6(2x+1) < log6(x+4) 

 Solution.  

i.    2x + 1 > 0 

        x > − 
1

2
 

ii.      𝑥 + 4 > 0 

           x > -4  

Property of Logarithmic Inequalities 

If 0 < b < 1, then x1 < x2 if and only if log𝑏 𝑥1  >  log𝑏 𝑥2. 

If b > 1, then x1 < x2 if and only if  log𝑏 𝑥1  <  log𝑏 𝑥2. 
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iii. log6(2x+1)< log6(x+4) 

  (2x+1) < (x+4) (one-to-one property) 

  x < 3  (solve the inequality) 

  Hence, the solution is the interval notation (-1/2,3).  

  

Applications of Logarithms to Real-Life Context 

Some of the most common applications in real-life of logarithms are the 

Richter scale, sound intensity, and pH level. 

The Richter scale. In 1935, Charles Richter proposed a logarithmic scale to 

measure the intensity of an earthquake. He defined the magnitude of an earthquake 

as a function of its amplitude on a standard seismograph. The following formula 

produces the same results, but is based on the energy released by an earthquake. 

  

Earthquake Magnitude on a Richter scale  

The magnitude R of an earthquake is given by  

    R= 
2

3
 log 

𝐸

104.40 

where 𝐸 (in joules) is the energy released by the earthquake (the quantity 104.40 

joules is the energy released by a very small reference earthquake). 

 

The formula indicates that the magnitude of an earthquake is based on the 

logarithm of the ratio between the energy it releases and the energy released by the 

reference earthquake. 

Example 8. Suppose that an earthquake released approximately 1012 joules of 

energy.  

(a) What is its magnitude on a Richter scale? 

(b) How much more energy does this earthquake release than the reference 

earthquake? 

Solution.  

(a) Since E = 1012, then R= 
2

3
 log 

𝐸

104.40 = 
2

3
 log 107.6. 

Since by definition, log 107.6 is the exponent by which 10 must be raised to 

obtain 107.6, then log 107.6= 7.6.  

Thus, R = 
2

3
(7.6)≈ 5.1. 

(b) This earthquake releases 
1012

104.40 = 107.6 ≈ 39810717 times more energy 

than the reference earthquake. 
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Example 9. The decibel level of sound in a quiet office is 10-6 watts/m2.  

(a) What is the corresponding sound intensity in decibels? 

(b) How much more intense is this sound than the least audible sound a human can 

hear? 

 

Solution.   

(a) D = 10 log 
10−6

10−12 = 10 log 106. Since by definition, log 106 is the exponent by 

which 10 must be raised to obtain 106, then log 106 = 6.  

Thus, D = 10(6) = 60 decibels.  

(b) This sound is 10-6/10-12= 106 = 1,000,000 times more intense than the least 

audible sound a human can hear. 

Definition: 

Acidity and the pH scale 

The pH level of a water-based solution is defined as  

                                 pH = – log[H+],  

where [H+] is the concentration of hydrogen ions in moles per liter. Solutions with a 

pH of 7 are defined neutral; those with pH < 7 are acidic, and those with pH > 7 are 

basic.  

  

Example 10. A 1-liter solution contains 0.00001 moles of hydrogen ions. Determine 

its pH level.  

Solution.  

Since there are 0.00001 moles of hydrogen ions in 1 liter, then the 

concentration of hydrogen ions is 10-5 moles per liter. 

The pH level is –log 10-5. log 10-5 Since log 10-5 is the exponent by which 10 

must be raised to obtain 10-5, then log 10-5 = –5.   

Therefore, pH = –log 10–5 = – (–5) = 5.   

Sound Intensity 

In acoustics, the decibel (dB) level of a sound is          

                                      D= 10 log 
𝐼

10−12 

      

 where I is the sound intensity in watts/m2 (the quantity 10-12 watts/m2 is least 

audible sound a human can hear).  
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What’s More 

Activity 1. Guess What?  

Read and analyze carefully the statements below. Put a check mark that 

corresponds to the correct answer. 

Entry Card 

Tell whether each statement is TRUE or FALSE TRUE FALSE 

1. The equation a5 = 3 is equivalent to loga3 = 5.   

2. log64 8 = 2   

3. The inverse of y = x – 1 is y = x + 1   

4. If 2x = 64, then x = 6.   

5. log10 (0) = 0   

6. log10 (-10) = 0   

7. A logarithm is an exponent.   

8. log𝑥 2 = 2 is a logarithmic equation.   

9. log1

5

(5𝑥 − 1) ≥ 0 is a logarithmic inequality.   

10. log
5

(3 − 2𝑥)  ≥  log
5

(4𝑥 + 1) is NOT a 

logarithmic inequality. 

  

Activity 2. Complete Me 

Complete the following table by rewriting the given exponential expressions to 

logarithmic form whenever possible and/or vice versa. 

Exponential Form Logarithmic Form 

1.         16= 24  

2.         9 = √81  

3.             
1

9
 = 3−2  

4.              log3 9 = 2 

5.              log5 
1

25
  

Activity 3. Tell Me! 

Determine whether the given statement is a logarithmic equation, logarithmic 

inequality, or logarithmic function. 

1. g(x) = log5 𝑥 

2. log3(2𝑥 − 1) = 2 

3. 𝑓 (𝑥) =  log1

2

(𝑥 − 1) 

4. y = 5 −  log8 𝑥  

5. 𝑥 log2(𝑥 − 1) > 0 
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Activity 4. Think of Me!  

A. Determine the value of the following logarithmic expressions. 

1. log3 81  2. log169 13  3. log5 
1

5
   4. log3 

1

243
   5. log27 3 

B. Solve each of the following logarithmic equations. 

 1. log3x = 5     6. logx0.01 =-2  

 2. ln x = 1     7. log45x = log4(x+4) 

 3. log2(2x+1) = 3    8. logxe12 = 12 

 4. log6x2 = 2     9. Log5(2x-1) = 2 

 5. log2(x) + log2(x+1) = 1   10.5 ln3x =15 

C. Write the solution to each of the following inequalities. 

 1. log4(x+7) > 3    4. log4(3x-5) > 1 

 2. log2(x+18) ≥ 5    5. Log12(x-1) < 2 

 3. log6(2x-3) ≥ 2 

Activity 5. Applications of logarithms in real-life scenario 

Apply your learnings on logarithmic functions to answer the following situations: 

1. What is the magnitude in the Richter scale of an earthquake that released 1014 

joules of energy? How much more energy does this earthquake release than 

that of the reference earthquake? 

 

2. Suppose the intensity of sound of a jet during takeoff is 100 watts/m2. What 

is the corresponding sound intensity in decibels? How much more intense is 

this sound than the least audible sound a human can hear?  

 

3. A 1-liter solution contains 10–8 moles of hydrogen ions. Determine whether 

the solution is acidic, neutral, or basic. 

 

 

What I Have Learned 

 

Fill in the blanks. 

1. The inverse of the exponential function is called _______________.    

2. The _________________ is a logarithmic scale used to measure the magnitude 

of earthquakes.  
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3. ________________are logarithms to the base e (approximately 2.71828), and 

are denoted by “ln”. 

4. The logarithm of 16 to the base of one- half is equal to __________. 

5. Common logarithm uses ____ as the base. 

6. The logarithm is actually a/an _____________. 

7. The equation of a logarithmic function y = logax is read as   

_____________________________________________. 

8. The symbol used in logarithmic equation is _________________________. 

9. The signs >, <, ≥, ≤ are the symbols used by the logarithmic _______________. 

10. g(x) or f(x) commonly used by the logarithmic ______________________. 

 

 

What I Can Do 

Activity 6  

1. This problem can help foster awareness on possible disaster management and 

risk reduction plans. Use a scientific calculator. 

 

Problem: The 2013 earthquake in Bohol and Cebu had a magnitude of 7.2, 

while the 2012 earthquake that occurred in Negros Oriental recorded a 6.7 

magnitude. How much more energy was released by the 2013 Bohol/Cebu 

earthquake compared to that by the Negros Oriental earthquake? 

 

2. Blood has a hydronium ion concentration of approximately 4×10-7 mol/L. Is 

blood acidic or alkaline? 

 

3. Explain how to solve a logarithmic equation. Use log
2

(𝑥 − 3) = 5. 
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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. Which of the following does not describe the use of logarithmic scales? 

A. When the range of values vary greatly, using a logarithmic scale with 

powers of 10 makes comparisons between values more manageable. 

B. Scales that measure a wide range of values, such as the pH scale, the 

Richter scale and decibel scales are logarithmic scales. 

C. Logarithmic scales more effectively describe and compare vast or large 

quantities than they do small or microscopic quantities.  

D. To compare concentrations modelled with logarithmic scales, 

determine the quotient of the values being compared. 

2. Grunting while hitting the ball has become a controversial issue in 

professional tennis. Some people are concerned that such loud sounds are 

unfair distractions to the opposing player. Serena Williams’s grunts have been 

measured at a sound intensity of 6.31 · 10-4 
𝑤

 𝑚2
 . What is the relative intensity 

of the sound in decibels? 

A. 83 decibels 

B. 85 decibels 
C. 88 decibels    

D. 90 decibels 
 

3. What is the inverse of the exponential function? 

A. Linear function    

B. Polynomial function 

C. Quadratic function    

D. Logarithmic function 

 

4. Which of the following is NOT a logarithmic equation? 

E. log2 32 = 3𝑥 
F. log4(5𝑥 + 1) = 2 
G. log𝑥−2(10 − 3𝑥) < 2 

H. log4(3𝑥 − 1) =  log4(2𝑥 + 3) 
 

5. Using the one-to-one, logarithmic equation log
6

2𝑥 =  log
6

24 is equal to? 

E. log
6

2𝑥 − log
6

24 = 0 

F. log
3

𝑥 =  log
3

12 

G. 2x = 24 

H. None of these 
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6. Which of the following statements regarding rates of change of exponential 

and logarithmic functions is NOT true? 

A. The average rate of change is not constant for exponential and 

logarithmic functions. 

B. The methods for finding the instantaneous rate of change at a 

particular point for logarithmic functions are different than those used 

for finding the instantaneous rate of change at a point for a rational 

function.  

C. The graph of an exponential or logarithmic function can be used to 

determine when the average rate of change is the least or greatest. 

D. None of these 

 

7. The magnitude in the Richter scale of an earthquake that released 1012 joules 

of energy is 5.06. How much more energy does this earthquake release than 

that of the reference earthquake? 

A. 39810720 times 

B. 39810718 times 
C. 39810717 times   

D. 39810719 times 
 

8. Given the formula R= 
2

3
 log 

𝐸

104.40, what is the magnitude in the Richter scale 

of an earthquake that released 1016 joules of energy? 

A. 7.5 

B. 7.7  

C. 5.7 

D. 7.6 
 

9. You test some ammonia and determine the hydrogen ion concentration to be 

[H+] = 1.3 x 10-9. Thus, the ammonia is ______. 

A. acidic 

B. neutral 

C. basic    

D. none of these 

10. Which of the following is equivalent to  3

1

125  = 5? 

A. log1255 = 
1

3
   

B. log5125 = 
1

3
   

C. log1

3

5 = 125 

D. log5 
1

3
 = 125 

 

11. Determine the value of x if log7 x = 2    

A. 14 

B. 
1

14
 

C. 49 

D. 
1

49
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12. Which of the following is a solution to the logarithmic inequality log5 𝑥 ≥3? 

A. x>125   

B. x<125   

C. x≥125   

D. x=125 

 

13.  Given log6(𝑥 +  8) > 2, what should be considered in the expression x + 8? 

A. x + 8 must be greater than 2. 
B. x + 8 must be less than 0. 

C. x + 8 must be nonnegative. 
D. x + 8 must be greater than 0. 

 

14.  If log5 (3𝑥 +  2) < log5(2𝑥 + 5), what is the interval notation? 

A. (−
2

3
 < 𝑥 < 3) 

B. (3 < 𝑥 <
2

3
 ) 

C. (
2

3
 < 𝑥 < 3) 

D. None of these 

 

15. The magnitude in the Richter scale of an earthquake that released 1012 joules 

of energy is 5.06. How much more energy does this earthquake release than 

that of the reference earthquake? 

A. 39810720 times 

B. 39810718 times 
C. 39810717 times   

D. 39810719 times 

 
 

 

Additional Activity 

Activity 7   

Use a scientific calculator to answer this activity. 

1. Considering that prolonged exposure to sounds above 85 decibels can cause 

hearing damage or loss, and considering that a gunshot from a 0.22 rimfire rifle has 

an intensity of about I= (2.5 x 1013)I0, should you follow the rules and wear ear 

protection when relaxing at the rifle range? 

 

2. If lime juice has a pH of 1.7, what is the concentration of hydrogen ions (in mol/L) 

in lime juice, to the nearest hundredth? 
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Answer Key 

   

  

What I Can Do 

1. The Bohol/Cebu 

earthquake released 5.62 

times more energy than 

the Negros Oriental 

earthquake.  

2. pH= 6.4.  

Blood is acidic. 

Assessment 

1.C 

2.C 

3.D 
4.C 

5.C 

6.B 
7.C 

8.B 

9.C 

10.A 
11.A 

12.C 

13.D 
14.A 

15.D 

Additional Activity 

1. The rifle creates a noise 

level of about 134 decibels at 

which it can suffer hearing 

damage. Therefore, I should 

follow the rules and wear ear 

protection. 

2. The concentration of 

hydrogen ions in lime juice is 

0.02. 

 
 

Activity 3 

1.LF 

2.LE 

3.LF 

4.LF 

5.LI 

Activity 4 
A. 1. 4 

2. 
1

2
 

3. -1 

4. -5 

5. 
1

3
 

 

B. 1. 243 6. 10 

2. 𝑒 7. 1 

3. 
7

2
 or 3.5 8. e 

4. ± 6 9. 13 

5. −2,1 10. 
𝑒3

3
 

 

C. 1. 𝑥 >57 

2. 𝑥 ≥24 

3. 𝑥 ≥19.5 

4. 𝑥 >3 

5. 1 <𝑥<145 or (1,145) 
 
Activity 5 
1. Magnitude R=6.4, 

   3981071706 times 

2. 140 decibels,  

    1014 times 
3. The solution is basic, 

since pH = 8. 

 

What I Have Learned 
 

1.logarithmic function 

2.Richter scale 

3.Natural logarithm 

4.-4 

5.10 

6.exponent 

7.y is the logarithm of x 
to the base a 

8.= 

9.inequality 

10. function 

 

What I Know 

1.B 

2.D 
3.C 

4.C 
5.C 

6.C 
7.C 

8.A 
9.C 

10. A 

11. B 
12. D 

13.C 
14.D 

15.A 

 
What’s More 
Activity 1 

1.TRUE 

2.FALSE 
3.TRUE  
4.TRUE 

5.FALSE 
6.FALSE 

7.TRUE 
8.TRUE 

9.TRUE 
10.FALSE 

Activity 2 
1.log216=4 

2.log819=1/2 

3.log3
1

9
= -2 

4.32=9 

5.5-2 = 
1

25
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