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A logarithm is a mathematical function that helps to determine the power to which a given number, called the base, must be raised to obtain another number. The logarithm of a number x to the base b is denoted as logbx and logarithmic equation is an equation that involves a logarithm with a variable inside its argument. A general form of a
logarithmic equation can be written as: \log_b(f(x)) = g(x)Where:logb is the logarithm with base b,f(x) is a function of x inside the logarithm,g(x) is another function of x.Examples of Logarithmic Equations : Some simple examples of logarithmic equations:log2(x)=5log3(x + 1) = 2log4(x 7) = 1log7(x2) = 1Commonly Used Properties for Solving
Logarithmic Equations. These are some properties that are frequently used in solving logarithmic equations : PropertyMathematical ExpressionProduct Rulelogb(xy) = logbx + logbyQuotient Rulelogb(x/y) = logbxlogbyPower Rulelogh(xk) = klogbxChange of Base Formulaloghx = logkb/logkxI.ogarithm of 1logb1=0Logarithm of the
Baselogbb=1Identity Rulelogbbx = xInverse Ruleb” {\log bx}=xSome methods for solving logarithmic equation are:Converting to Exponential FormUsing Properties of LogarithmsIsolating the Logarithmic ExpressionLet's discuss these methods in detail.Converting to Exponential FormOne of the most effective methods to solve logarithmic equations
is to convert them into exponential form. The logarithmic equation:\log b(x) = yThis can be rewritten in its exponential form:x = b”yThis transformation allows us to work with the equation in a different but equivalent format, often making it easier to solve.Example: Solve \log 2(x) = 3.Solution:Convert to exponential form: x = 23Simplify: x = 8Using
Properties of LogarithmsUsing the properties of logarithms we can help break down more complex logarithmic equations into simpler forms.Example: Solve log3(9x) = 5.Solution:Use the product property: 1og3(9) + log3(x) = 5Simplify log3(9): log3(32) = 2 1og3(3) = 2 [log3(3) = 1]Substitute back into the equation: 2 + log3(x) = 5log3(x) = 5-2 =
3Convert to exponential form: x = 33x = 27Isolating the Logarithmic ExpressionTo solve a logarithmic equation, it is often necessary to isolate the logarithmic expression first.Example: Solve log5(x 3) + 2 = 4.Solution:Isolate the logarithmic expression: log5(x - 3) = 4 - 2 = 2Convert to exponential form: x 3 = 52Simplify: x 3 = 25Solve for x: x = 25 +
3 = 28Differences Between Logarithmic and Exponential EquationsSome of the common differences between logarithmic and exponential equations are listed in the following table:AspectLogarithmic EquationsExponential EquationsDefinitionInvolves logarithms of variablesInvolves variables as exponentsGeneral Formlogb(x) = ybx = yBaseThe base
b is the number being raised to a powerThe base b is the number being raised to the exponentVariable LocationVariable is inside the logarithmVariable is in the exponentConversionConvert to exponential form to solveConvert to logarithmic form to solveSolving MethodsUse properties of logarithms, convert to exponentialUse properties of exponents,
convert to logarithmicGraph CharacteristicsInverse of exponential functions, passes through (1, 0)Rapid growth or decay, passes through (0, 1)Examplelog2(x)=32x = 8ApplicationUsed in solving for exponents, growth rates, scalesUsed in modeling growth, decay, and compound interestInverse RelationshipLogarithmic functions are the inverses of
exponential functionsExponential functions are the inverses of logarithmic functionsApplications of Logarithmic EquationsLogarithmic equations have a wide range of applications across various fields. Here are some key applications:pH Calculation: The pH of a solution is calculated using the logarithmic equation: \text{pH} = -\log {10}

[\text{H} ~+]It calculates the concentration of hydrogen ions in the solution.Richter Scale: The Richter scale measures the magnitude of earthquakes using the logarithmic equation:M = \log {10}\left(\frac{A}{A O}\right) Where M is the magnitude, A is the amplitude of the seismic waves, and AO is a reference amplitude.Population Growth:
Logarithmic equations model population growth, where the growth rate decreases as the population increases:N(t) = N 0 e”™{rt}Where N(t) is the population at time t, NO is the initial population, and r is the growth rate.Sound Intensity: The decibel scale measures sound intensity using the logarithmic equation:L. = 10 \log {10} \left(\frac{I}

{I O}\right)Where L is the sound level in decibels, I is the intensity of the sound, and IO is the reference intensity.Read More,Exponential FunctionLogarithmic FormulasLog RulesSolved Examples of Logarithmic EquationsExample 1: Solve log2 (x) = 3Solution:Convert the logarithmic equation to its exponential form:23 = x 8 = xTherefore, the solution
is: x = 8Example 2: Solve log3 (x) + log3 (x - 2) = 1.Solution:Use the product property of logarithms: logb(mn) = logbh(m) + logbh(n)log3(x(x - 2)) = 1Convert the logarithmic equation to its exponential form:31 = x(x - 2)Simplify and solve the quadratic equation:3 = x2 - 2x x2 - 2x - 3 = OFactor the quadratic equation:(x - 3)(x + 1) = 0Solve for x:x = 3 or
x = -1Since the logarithm of a negative number is undefined, the solution is:x = 3Example 3: Solve log5(x + 1) + log5(x - 1) = 1.Solution:Use the product property of logarithms:log5 ((x + 1)(x - 1)) = 1Convert the logarithmic equation to its exponential form:51 = (x + 1)(x - 1)Simplify the right-hand side:5 = x2 - 1Solve the quadratic equation:x2 -1 =5
x2 = 6x = 6Since log5 (x + 1) and log5 (x - 1) must both be defined, x must be greater than 1. Therefore, the solution is:x = 6Example 4: Solve log2(x + 3) - log2 (x - 1) = 2Solution:Use the quotient property of logarithms: logb (m/n) = logb (m) - logb (n)\log_2 \left(\frac{x + 3} {x - 1}\right) = 2Convert the logarithmic equation to its exponential form:22
= \frac{x + 3}{x - 1}Simplify and solve the resulting equation:4 = \frac{x + 3}{x- 1} 4(x-1) =x+ 34x-4 =x + 3 3x = 7 x = 7/3Example 5: Solve log4 (2x - 1) + log4 (x + 3) = 2Solution:Use the product property of logarithms:log4 ((2x - 1)(x + 3)) = 2Convert the logarithmic equation to its exponential form:42 = (2x - 1)(x + 3)Simplify and solve the
resulting quadratic equation:16 = (2x - 1)(x + 3) 16 = 2x2 + 6x-x- 3 16 = 2x2 + 5x - 3 2x2 + 5x - 19 = 0Solve the quadratic equation using the quadratic formula:x = \frac{-b \pm \sqrt{b"2 - 4ac}}{2a}Here, a = 2, b = 5, and ¢ = -19:x = \frac{-5 \pm \sqrt{25 + 152} }{4} x = \frac{-5 \pm \sqrt{177}} {4} Before You Begin: Learn to Express a
Logarithmic Equation Exponentially[1][2]Know the logarithm definition. Before you can solve logarithms, you need to understand that a logarithm is essentially another way to write an exponential equation. It's precise definition is as follows:y = logb (x) Note that b is the base of the logarithm. It must also be true that: In the same equation, y is the
exponent and x is the exponential expression that the logarithm is set equal to.Look at the equation. When looking at the problem equation, identify the base (b), exponent (y), and exponential expression (x).Example: 5 = log4(1024) Move the exponential expression to one side of the equation. Set the value of your exponential expression, x, to one side
of the equal sign. Apply the exponent to the base. The value of your base, b, needs to be multiplied by itself by the amount of times indicated by your exponent, y.Example: 4 * 4 * 4 * 4 * 4 =?This could also be written as: 45Rewrite your final answer. You should be able to rewrite the logarithm as an exponential expression now. Verify that your answer
is correct by making sure that both sides of the equation are equal. 1Isolate the logarithm. Use inverse operations to move any part of the equation that is not part of the logarithm to the opposite side of the equation.Example: log3(x + 5) + 6 = 10log3(x + 5) + 6 - 6 = 10 - 6log3(x + 5) = 4 2Rewrite the equation in exponential form. Using what you
now know about the relationship between logarithms and exponential equations, break the logarithm apart and rewrite the equation in a simpler, solvable exponential form.Example:log3(x + 5) = 4Comparing this equation to the definition [y = logb (x)], you can conclude that: y = 4; b = 3; x = x + 5Rewrite the equation so that: by = x34 = x + 53Solve
for x. With the problem simplified into a basic exponential equation, you should be able to solve it as you would solve any exponential equation.Example: 34 =x + 53*3*3*3 =x 4+ 581 =x + 581 -5 =x + 5 - 576 = x4Write your final answer. The answer you got when solving for x is the solution to your original logarithm. Advertisement 1Know the
product rule. The first property of logarithms, known as the "product rule," states that the logarithm of a multiplied product equals the sum of the logarithms of both factors. Written in equation form:logb(m * n) = logb(m) + logb(n)Also note that the following must be true: 2Isolate the logarithm to one side of the equation. Use inverse operations to
shift the parts of the equation around so that all logarithms are on one side of the equation while all other elements are on the opposite side.Example: log4(x + 6) = 2 - log4(x)log4(x + 6) + log4(x) = 2 - log4(x) + logd(x)log4(x + 6) + log4(x) = 23Apply the product rule. If there are two logarithms added together in the equation, you can use the product
rule to combine the two logarithms into one.Example: log4(x + 6) + log4(x) = 2log4[(x + 6) * x] = 2log4(x2 + 6x) = 24Rewrite the equation in exponential form. Remember that a logarithm is just another way to write an exponential equation. Use the logarithm definition to rewrite the equation in its solvable form.Example: log4(x2 + 6x) =
2Comparing this equation to the definition [y = logb (x)], you can conclude that: y = 2; b = 4; x = x2 + 6xRewrite the equation so that: by = x42 = x2 4+ 6x5Solve for x. Now that the equation has become a standard exponential equation, use your knowledge of exponential equations to solve for x as you usually would.Example: 42 = x2 + 6x4 *4 = x2 +
6x16 =x2 + 6x16-16 =x2 + 6x- 160 =x2 + 6x- 160 = (x - 2) * (x + 8)x = 2; x = -86Write your answer. At this point, you should have the solution for the equation. Write it down in the space provided for your answer.Example: x = 2Note that you cannot have a negative solution for a logarithm, so you can discard x - 8 as a solution. Advertisement
1Know the quotient rule. According to the second property of logarithms, known as the "quotient rule," the logarithm of a quotient can be rewritten by subtracting the logarithm of the denominator from the logarithm of the numerator. Written as an equation:logh(m / n) = logb(m) - logb(n)Also note that the following must be true: 2Isolate the
logarithm to one side of the equation. Before you can solve the logarithm, you need to shift all logs in the equation to one side of the equal sign. The other parts of the equation should all be shifted to the opposite side of the equation. Use inverse operations to accomplish this.Example: log3(x + 6) = 2 + log3(x - 2)log3(x + 6) - log3(x - 2) = 2 + log3(x -
2) - log3(x - 2)log3(x + 6) - log3(x - 2) = 23Apply the quotient rule. If there are two logarithms in the equation and one must be subtracted by the other, you can and should use the quotient rule to combine the two logarithms into one.Example: log3(x + 6) - log3(x - 2) = 2log3[(x + 6) / (x - 2)] = 24Rewrite the equation in exponential form. Now that
there is only one logarithm in the equation, use the logarithms definition to rewrite the equation in exponential form, thereby removing the log.Example: log3[(x + 6) / (x - 2)] = 2Comparing this equation to the definition [y = logb (x)], you can conclude that: y = 2; b = 3; x = (x + 6) / (x - 2)Rewrite the equation so that: by = x32 = (x + 6) / (x - 2)5Solve
for x. With the equation now in exponential form, you should be able to solve for x as you usually would.Example: 32 = (x +6) / (x-2)3*3 =x+6)/(x-2)9=x+6)/(x-2)9*(x-2)=[x+6)/(x-2)]*(x-2)9x-18=x+69x-x-18+ 18 =x-x+ 6 + 188x = 248x / 8 = 24 / 8x = 36Write your final answer. Go back and double-check your steps.
Once you feel certain that you have the correct solution, write it down. Advertisement Add New Question Question Why do we consider positive answers only? Logarithmic graphs have asymptotes at x=0, therefore any negative answers cannot exist. Question How do I find the antilog of 12.18? Understand that the antilog of 12.18 is a common
antilogarithm question, which means the assumed subscript is 10. To solve this problem, take 10 to the power of 12.18. This gives you an approximate value of 1,513,561,248,436.21. Question How do you do 4"x+10 = 10? 47x + 10 = 10. Subtract 10 from both sides. 4”™x = 0. Rewrite according to the definition of a logarithm. log4(0) = x. Use the
change of base formula to calculate log4(0). log(0)/1og(4) = x log(0) is undefined, making x undefined as well. See more answers Ask a Question Advertisement This article was reviewed by Grace Imson, MA. Grace Imson is a math teacher with over 40 years of teaching experience. Grace is currently a math instructor at the City College of San
Francisco and was previously in the Math Department at Saint Louis University. She has taught math at the elementary, middle, high school, and college levels. She has an MA in Education, specializing in Administration and Supervision from Saint Louis University. This article has been viewed 302,775 times. Co-authors: 7 Updated: March 15, 2025
Views:302,775 Categories: Exponents and Logarithms PrintSend fan mail to authors Thanks to all authors for creating a page that has been read 302,775 times. "A friend who is in school is having trouble understanding how to work out log problems and asked for my help. I haven't used logarithms in ages and forgot how they work. I was clueless
until I reviewed this article and got up to scratch. It earned me a kiss."..." more Share your story a \(2{\log 9}\left( {\sqrt x } \right) - {\log 9}\left( {6x - 1} \right) = 0\) Show Solution With this equation there are only two logarithms in the equation so its easy to get on one either side of the equal sign. We will also need to deal with the coefficient in
front of the first term. \[\begin{align*} {\log 9} {\left( {\sqrt x } \right)~2} & = {\log 9}\left( {6x - 1} \right)\\ {\log 9}x & = {\log 9}\left( {6x - 1} \right)\end{align*}\] Now that weve got two logarithms with the same base and coefficients of 1 on either side of the equal sign we can drop the logs and solve. \[\begin{align*}x & = 6x -1\ 1 & =
5x\hspace{0.25in} \Rightarrow \hspace{0.25in}x = \frac{1} {5}\end{align*}\] Now, we do need to worry if this solution will produce any negative numbers or zeroes in the logarithms so the next step is to plug this into the original equation and see if it does. \[2{\log 9}\left( {\sqrt {\frac{1}{5}} } \right) - {\log 9}\left( {6\left( {\frac{1}{5}} \right)
- 1} \right) = 2{\log 9}\left( {\sqrt {\frac{1}{5}} } \right) - {\log 9}\left( {\frac{1}{5}} \right) = 0\] Note that we dont need to go all the way out with the check here. We just need to make sure that once we plug in the \(x\) we dont have any negative numbers or zeroes in the logarithms. Since we dont in this case we have the solution, it is \(x =
\frac{1}{5}\). b \(\log x + \log \left( {x - 1} \right) = \log \left( {3x + 12} \right)\) Show Solution Okay, in this equation weve got three logarithms and we can only have two. So, we saw how to do this kind of work in a set of examples in the previous section so we just need to do the same thing here. It doesnt really matter how we do this, but since one
side already has one logarithm on it we might as well combine the logs on the other side. \[\log \left( {x\left( {x - 1} \right)} \right) = \log \left( {3x + 12} \right)\] Now weve got one logarithm on either side of the equal sign, they are the same base and have coefficients of one so we can drop the logarithms and solve. \[\begin{align*}x\left( {x- 1}
\right) & = 3x + 12\\ {x"™2} -x-3x-12 = O\\ {x"2} -4x - 12 & = 0\\ \left( {x - 6} \right)\left( {x + 2} \right) & = O\hspace{0.25in} \Rightarrow \hspace{0.25in}x = - 2,\,\,x = 6\end{align*}\] Now, before we declare these to be solutions we MUST check them in the original equation. \(x = 6\, :\) \[\begin{align*}\log 6 + \log \left( {6 - 1} \right) & = \log
\left( {3\left( 6 \right) + 12} \right)\\ \log 6 + \log 5 & = \log 30\end{align*}\] No logarithms of negative numbers and no logarithms of zero so this is a solution. \(x = - 2\, :\) \[\log \left( { - 2} \right) + \log \left( { - 2 - 1} \right) = \log \left( {3\left( { - 2} \right) + 12} \right)\] We dont need to go any farther, there is a logarithm of a negative number in
the first term (the others are also negative) and thats all we need in order to exclude this as a solution. Be careful here. We are not excluding \(x = - 2\) because it is negative, thats not the problem. We are excluding it because once we plug it into the original equation we end up with logarithms of negative numbers. It is possible to have negative
values of \(x\) be solutions to these problems, so dont mistake the reason for excluding this value. Also, along those lines we didnt take \(x = 6\) as a solution because it was positive, but because it didnt produce any negative numbers or zero in the logarithms upon substitution. It is possible for positive numbers to not be solutions. So, with all that out
of the way, weve got a single solution to this equation, \(x = 6\). ¢ \(\In 10 - \In \left( {7 - x} \right) = \In x\) Show Solution We will work this equation in the same manner that we worked the previous one. Weve got two logarithms on one side so well combine those, drop the logarithms and then solve. \[\begin{align*}\In \left( {\frac{{10}}{{7 -x}}}
\right) & = \In x\\ \frac{{10}}{{7 - x}} & = x\\ 10 & = x\left( {7 - x} \right)\\ 10 & = 7x - {x™2}\ {x"2} - 7x + 10 & = O\\ \left( {x - 5} \right)\left( {x - 2} \right) & = O\hspace{0.25in} \Rightarrow \hspace{0.25in}x = 2,\\,x = 5\end{align*}\] Weve got two possible solutions to check here. \(x = 2 :\) \[\begin{align*}\ln 10 - \In \left( {7 - 2} \right) & =
\In 2\\\In 10 -\In 5 & = \In 2\end{align*}\] This one is okay. \(x = 5 :\) \[\begin{align*}\In 10 - \In \left( {7 - 5} \right) & = \In 5\\\In 10 - \In 2 & = \In 5\end{align*}\] This one is also okay. In this case both possible solutions, \(x = 2\) and \(x = 5\), end up actually being solutions. There is no reason to expect to always have to throw one of the two out as
a solution. Before You Begin: Learn to Express a Logarithmic Equation Exponentially[1][2]Know the logarithm definition. Before you can solve logarithms, you need to understand that a logarithm is essentially another way to write an exponential equation. It's precise definition is as follows:y = logb (x) Note that b is the base of the logarithm. It must
also be true that: In the same equation, y is the exponent and x is the exponential expression that the logarithm is set equal to.Look at the equation. When looking at the problem equation, identify the base (b), exponent (y), and exponential expression (x).Example: 5 = log4(1024) Move the exponential expression to one side of the equation. Set the
value of your exponential expression, x, to one side of the equal sign. Apply the exponent to the base. The value of your base, b, needs to be multiplied by itself by the amount of times indicated by your exponent, y.Example: 4 * 4 * 4 * 4 * 4 =?This could also be written as: 45Rewrite your final answer. You should be able to rewrite the logarithm as an
exponential expression now. Verify that your answer is correct by making sure that both sides of the equation are equal. 1Isolate the logarithm. Use inverse operations to move any part of the equation that is not part of the logarithm to the opposite side of the equation.Example: log3(x + 5) + 6 = 10log3(x + 5) + 6 - 6 = 10 - 6log3(x + 5) = 4 2Rewrite
the equation in exponential form. Using what you now know about the relationship between logarithms and exponential equations, break the logarithm apart and rewrite the equation in a simpler, solvable exponential form.Example:log3(x + 5) = 4Comparing this equation to the definition [y = logb (x)], you can conclude that: y =4; b =3;x=x +
5Rewrite the equation so that: by = x34 = x + 53Solve for x. With the problem simplified into a basic exponential equation, you should be able to solve it as you would solve any exponential equation.Example: 34 =x + 53*3*3*3 =x+4+ 581 =x+ 581 -5 =x+ 5 - 576 = x4Write your final answer. The answer you got when solving for x is the solution
to your original logarithm. Advertisement 1Know the product rule. The first property of logarithms, known as the "product rule," states that the logarithm of a multiplied product equals the sum of the logarithms of both factors. Written in equation form:logb(m * n) = logb(m) + logb(n)Also note that the following must be true: 2Isolate the logarithm to
one side of the equation. Use inverse operations to shift the parts of the equation around so that all logarithms are on one side of the equation while all other elements are on the opposite side.Example: log4(x + 6) = 2 - log4(x)logd(x + 6) + logd(x) = 2 - log4(x) + log4(x)log4(x + 6) + log4(x) = 23Apply the product rule. If there are two logarithms
added together in the equation, you can use the product rule to combine the two logarithms into one.Example: log4(x + 6) + log4(x) = 2log4[(x + 6) * x] = 2log4(x2 + 6x) = 24Rewrite the equation in exponential form. Remember that a logarithm is just another way to write an exponential equation. Use the logarithm definition to rewrite the equation
in its solvable form.Example: log4(x2 + 6x) = 2Comparing this equation to the definition [y = logb (x)], you can conclude that: y = 2; b = 4; x = X2 + 6xRewrite the equation so that: by = x42 = x2 + 6x5Solve for x. Now that the equation has become a standard exponential equation, use your knowledge of exponential equations to solve for x as you
usually would.Example: 42 = x2 + 6x4 *4 =x2 + 6x16 = x2 + 6x16- 16 =x2 + 6x- 160 =x2 + 6x - 160 = (x - 2) * (x + 8)x = 2; x = -86Write your answer. At this point, you should have the solution for the equation. Write it down in the space provided for your answer.Example: x = 2Note that you cannot have a negative solution for a logarithm, so
you can discard x - 8 as a solution. Advertisement 1Know the quotient rule. According to the second property of logarithms, known as the "quotient rule," the logarithm of a quotient can be rewritten by subtracting the logarithm of the denominator from the logarithm of the numerator. Written as an equation:logh(m / n) = logb(m) - logb(n)Also note
that the following must be true: 2Isolate the logarithm to one side of the equation. Before you can solve the logarithm, you need to shift all logs in the equation to one side of the equal sign. The other parts of the equation should all be shifted to the opposite side of the equation. Use inverse operations to accomplish this.Example: log3(x + 6) = 2 +
log3(x - 2)log3(x + 6) - log3(x - 2) = 2 + log3(x - 2) - log3(x - 2)log3(x + 6) - log3(x - 2) = 23Apply the quotient rule. If there are two logarithms in the equation and one must be subtracted by the other, you can and should use the quotient rule to combine the two logarithms into one.Example: log3(x + 6) - log3(x - 2) = 2log3[(x + 6) / (x - 2)] = 24Rewrite
the equation in exponential form. Now that there is only one logarithm in the equation, use the logarithms definition to rewrite the equation in exponential form, thereby removing the log.Example: log3[(x + 6) / (x - 2)] = 2Comparing this equation to the definition [y = logb (x)], you can conclude that: y = 2; b = 3; x = (x + 6) / (x - 2)Rewrite the
equation so that: by = x32 = (x + 6) / (x - 2)5Solve for x. With the equation now in exponential form, you should be able to solve for x as you usually would.Example: 32 = (x + 6) / (x-2)3*3=x+6)/(x-2)9=x+6)/(x-2)9*(x-2)=[x+6)/(x-2)]*(x-2)9x-18=x+69x-x-18+ 18 =x-x+ 6 + 188x = 248x / 8 = 24 / 8x = 36Write your final
answer. Go back and double-check your steps. Once you feel certain that you have the correct solution, write it down. Advertisement Add New Question Question Why do we consider positive answers only? Logarithmic graphs have asymptotes at x=0, therefore any negative answers cannot exist. Question How do I find the antilog of 12.18?
Understand that the antilog of 12.18 is a common antilogarithm question, which means the assumed subscript is 10. To solve this problem, take 10 to the power of 12.18. This gives you an approximate value of 1,513,561,248,436.21. Question How do you do 4"x+10 = 10? 4”x + 10 = 10. Subtract 10 from both sides. 4”~x = 0. Rewrite according to the
definition of a logarithm. log4(0) = x. Use the change of base formula to calculate log4(0). log(0)/1og(4) = x log(0) is undefined, making x undefined as well. See more answers Ask a Question Advertisement This article was reviewed by Grace Imson, MA. Grace Imson is a math teacher with over 40 years of teaching experience. Grace is currently a
math instructor at the City College of San Francisco and was previously in the Math Department at Saint Louis University. She has taught math at the elementary, middle, high school, and college levels. She has an MA in Education, specializing in Administration and Supervision from Saint Louis University. This article has been viewed 302,775 times.
Co-authors: 7 Updated: March 15, 2025 Views:302,775 Categories: Exponents and Logarithms PrintSend fan mail to authors Thanks to all authors for creating a page that has been read 302,775 times. "A friend who is in school is having trouble understanding how to work out log problems and asked for my help. I haven't used logarithms in ages and
forgot how they work. I was clueless until I reviewed this article and got up to scratch. It earned me a kiss."..." more Share your story Generally, there are two types of logarithmic equations. Study each case carefully before you start looking at the worked examples below. Types of Logarithmic Equations The first type looks like this. If you have a
single logarithm on each side of the equation having the same base, you can set the arguments equal to each other and then solve. The arguments here are the algebraic expressions represented by [latex]\color{blue}M][/latex] and [latex]\color{red}N[/latex]. Thesecond typelooks like this. If you have a single logarithm on one side of the equation, you
can express it as an exponential equation and solve it. Lets learn how to solve logarithmic equations by going over someexamples. Examples of How to Solve Logarithmic Equations Example 1: Solve the logarithmic equation. Since we want to transform the left side into a single logarithmic equation, we should use the Product Rule in reverse to
condense it. Here is the rule, just in case you forgot. Apply Product Rule from Log Rules.Distribute: [latex]\left( {x + 2} \right)\left( 3 \right) = 3x + 6[/latex]Drop the logs, set the arguments (stuff inside the parenthesis) equal to each other.Then solve the linear equation. I know you got this part down! Just a big caution. ALWAYS check your solved
values with the original logarithmic equation. Remember: It is OKAY for [latex]x[/latex] to be [latex]O[/latex] or negative. However, it is NOT ALLOWED to have a logarithm of a negative number or a logarithm of zero, [latex]0[/latex], when substituted or evaluated into the original logarithm equation. CAUTION: The logarithm of a negative number,
and the logarithm of zero are both not defined. [latex]{\log b}\left( { {\rm{negative\\,number}}} \right) = {\rm{undefined} }[/latex] [latex]{\log b}\left( O \right) = {\rm{undefined} }[/latex] Lets check our answer to see if [latex]x="7[/latex] is a valid solution. Substitute it back into the original logarithmic equation and verify if it yields a true
statement. Yes! Since [latex]x = 7[/latex] checks, we have a solution at [latex]\color{blue}x = 7[/latex]. Example 2: Solve the logarithmic equation. Start by condensing the log expressions on the left into a single logarithm using the Product Rule. We want to have a single log expression on each side of the equation. Be ready though to solve for a
quadratic equation since [latex]x[/latex] will have a power of [latex]2[/latex]. Apply Product Rule from Log RulesSimplify: [latex]\left( x \right)\left( {x 2} \right) = {x~2} 2x[/latex]Drop the logs, set the arguments (stuff inside the parenthesis) equal to each otherSolve the quadratic equation using the factoring method. But you need to move everything
on one side while forcing the opposite side equal to [latex]0[/latex].Set each factor equal to zero, then solve for [latex]x[/latex]. [latex]x 5 = O[/latex] implies that [latex]x = 5[/latex] [latex]x + 2 = O[/latex] implies that [latex]x = 2[/latex] So the possible solutions are[latex]x = 5[/latex] and[latex]x = 2[/latex]. Remember to always substitute the possible
solutions back to the original log equation. Lets check our potential answers [latex]x = 5[/latex] and [latex]x = 2[/latex] if they will be valid solutions. After checking our values of [latex]x[/latex], we found that [latex]x = 5[/latex] is definitely a solution. However, [latex]x =-2[/latex] generates negative numbers inside the parenthesis ( log of zero and
negative numbers are undefined) which makes us eliminate [latex]x =-2[/latex] as part of our solution. Therefore, the final solution is just [latex]\color{blue}x=5[/latex]. We disregard [latex]x=-2[/latex] because it is an extraneous solution. Example 3: Solve the logarithmic equation. This is an interesting problem. What we have here are differences of
logarithmic expressions on both sides of the equation. Simplify or condense the logs on both sides by using the Quotient Rule. The difference of logs is telling us to use the Quotient Rule. Convert the subtraction operation outside into a division operation inside the parenthesis. Do it to both sides of the equations.I think we are ready to set each
argument equal to each other since we can reduce the problem to have a single log expression on each side of the equation.Drop the logs, and set the arguments (stuff inside the parenthesis) equal to each other. Note that this is a Rational Equation. One way to solve it is to get its Cross Product.It looks like this after getting its Cross Product.Simplify
both sides by the Distributive Property. At this point, we realize that it is just a Quadratic Equation. No big deal then. Move everything to one side, which forces one side of the equation to be equal to zero.This is easily factorable. Now set each factor to zero and solve for [latex]x[/latex].So, these are our possible answers. I will leave it to you to check
our potential answers back into the original log equation. You should verify that [latex]\color{blue}x=8[/latex] is the only solution, while [latex]x =-3[/latex] is not since it generates a scenario wherein we are trying to get the logarithm of a negative number. Not good! Example 4: Solve the logarithmic equation. If you see log without an explicit or
written base, it is assumed to have a base of [latex]10[/latex]. In fact, a logarithm with base [latex]10[/latex] is known as the common logarithm. What we need is to condense or compress both sides of the equation into a single log expression. On the left side, we see a difference of logs which means we apply the Quotient Rule while the right side
requires the Product Rule because theyre the sum of logs. Theres just one thing that you have to pay attention to on the left side. Do you see that coefficient [latex]\Large{1 \over 2}\,[/latex]? Well, we have to bring it up as an exponent using the Power Rule in reverse. Bring up that coefficient [latex]\large{1 \over 2}[/latex] as an exponent (refer to the
leftmost term)Simplify the exponent (still referring to the leftmost term)Then, condense the logs on both sides of the equation.Use the Quotient Rule on the left and Product Rule on the right.Here, I used different colors to show that since we have the same base (if not explicitly shown it is assumed to be base [latex]10[/latex]), its okay to set them
equal to each other.Dropping the logs and just equating the arguments inside the parenthesis.At this point, you may solve the Rational Equation by performing Cross Product.Move all the terms on one side of the equation, then factor them out.Set each factor equal to zero and solve for [latex]x[/latex]. Its time to check your potential answers. When
you check [latex]x=0[/latex] back into the original logarithmic equation, youll end up having an expression that involves getting the logarithm of zero, which is undefined, meaning not good! So, we should disregard or drop [latex]\color{red }x=0[/latex] as a solution. Checking [latex]\Large{x = {3 \over 4} }[/latex], confirms that indeed

[latex]\Large {\color{blue} {x = {3 \over 4} } }[/latex] is the only solution. Example 5: Solve the logarithmic equation. This problem involves the use of the symbol [latex]\In[/latex] instead of [latex]\log[/latex] to mean logarithm. Think of [latex]\In[/latex] as a special kind of logarithm using base [latex]e[/latex] where [latex]e \approx 2.71828[/latex]. Use
Product Rule on the right sideWrite the variable first, then the constant to be ready for the FOIL method.Simplify the two binomials by multiplying them together.At this point, I simply color-coded the expression inside the parenthesis to imply that we are ready to set them equal to each other.Yep! This is where we say that the stuff inside the left
parenthesis equals the stuff inside the right parenthesis. Dont forget the [latex]\pm[/latex]symbol. Simplifying further, we should get these possible answers. Check if the potential answers found above are possible answers by substituting them back to the original logarithmic equations. You should be convinced that the ONLY valid solution is
[latex]\large{\color{blue}x = {1 \over 2} }[/latex] which makes [latex]\large{\color{red}x = -{1 \over 2} }[/latex] an extraneous answer. Example 6: Solve the logarithmic equation. There is only one logarithmic expression in this equation. We consider this as the second case wherein we have We will transform the equation from the logarithmic form
to the exponential form, then solve it. I color-coded the parts of the logarithmic equation to show where they go when converted into exponential form.The blue expression stays at its current location, but the red number becomes the exponent of the base of the logarithm which is [latex]3[/latex].Simplify the right side, [latex]{37~4} = 81[/latex].Finish
off by solving the two-step linear equation that arises. You should verify that the value [latex]\color{blue}x=12[/latex] is indeed the solution to the logarithmic equation. Example 7: Solve the logarithmic equation. Collect all the logarithmic expressions on one side of the equation (keep it on the left) and move the constant to the right side. Use the
Quotient Rule to express the difference of logs as fractions inside the parenthesis of the logarithm. Move all the logarithmic expressions to the left of the equation, and the constant to the right.Use the Quotient Rule to condense the log expressions on the left side.Get ready to write the logarithmic equation into its exponential form.The blue
expression stays in its current location, but the red constant turns out to be the exponent of the base of the log.Simplify the right side of the equation since [latex]5”™ {\color{red}1}=>5[/latex].This is a Rational Equation due to the presence of variables in the numerator and denominator. I would solve this equation using the Cross Product Rule. But I
have to express first the right side of the equation with the explicit denominator of [latex]1[/latex]. That is, [latex]5 = {\large{{5 \over 1}}}[/latex] Perform the Cross-Multiplication and then solve the resulting linear equation. When you check [latex]x=1[/latex] back to the original equation, you should agree that [latex]\large {\color{blue}x=1}[/latex]
is the solution to the log equation. Example 8: Solve the logarithmic equation. This problem is very similar to #7. Lets gather all the logarithmic expressions to the left while keeping the constant on the right side. Since we have the difference of logs, we will utilize the Quotient Rule. Move the log expressions to the left side, and keep the constant to
the right.Apply the Quotient Rule since they are the difference of logs.I used different colors here to show where they go after rewriting in exponential form.Notice that the expression inside the parenthesis stays in its current location, while the [latex]\color{red}5[/latex] becomes the exponent of the base.To solve this Rational Equation, apply the
Cross Product Rule.Simplify the right side by the distributive property.It looks like we are dealing with a quadratic equation.Move everything to the left side and make the right side just zero. Factor out the trinomial. Set each factor equal to zero then solve for [latex]x[/latex]. When you solve for [latex]x[/latex], you should get these values of
[latex]x[/latex] as potential solutions. Make sure that you check the potential answers from the original logarithmic equation. You should agree that [latex]\color{blue}x=-32[/latex] is the only solution. That makes [latex]\color{red}x=4[/latex] an extraneous solution, so disregard it. Example 9: Solve the logarithmic equation I hope youre getting the
main idea now on how to approach this type of problem. Here we see three log expressions and a constant. Lets separate the log expressions and the constant on opposite sides of the equation. Lets keep the log expressions on the left side while the constant on the right side.Start by condensing the log expressions using the Product Rule to deal with
the sum of logs.Then further condense the log expressions using the Quotient Rule to deal with the difference of logs.At this point, I used different colors to illustrate that Im ready to express the log equation into its exponential equation form.Keep the expression inside the grouping symbol (blue) in the same location while making the constant
[latex]\color{red}1[/latex] on the right side as the exponent of the base [latex]7[/latex].Solve this Rational Equation using Cross Product. Express [latex]7[/latex] as [latex]\large{7 \over 1}[/latex].Move all terms to the left side of the equation. Factor out the trinomial. Next, set each factor equal to zero and solve for [latex]x[/latex].These are your
potential answers. Always check your values. Its obvious that when we plug in [latex]x=-8[/latex] back into the original equation, it results in a logarithm with a negative number. Therefore, you exclude [latex]\color{red}x=-8[/latex] as part of your solution. Thus, the only solution is [latex]\color{blue}x=11[/latex]. Example 10: Solve the logarithmic
equation. Keep the log expression on the left, and move all the constants on the right side.I think were ready to transform this log equation into the exponential equation.The expression inside the parenthesis stays in its current location while the constant [latex]3[/latex] becomes the exponent of the log base [latex]3[/latex].Simplify the right side since
[latex]{37~3}=27[/latex].What we have here is a simple Radical Equation. Check this separate lesson if you need a refresher on how to solve different types of Radical Equations. To get rid of the radical symbol on the left side, square both sides of the equation.After squaring both sides, it looks like we have a linear equation. Just solve it as usual.
Check your potential answer back into the original equation. After doing so, you should be convinced that indeed [latex]\color{blue}x=-104[/latex] is avalid solution. You might also like these tutorials: Tags: Advanced Algebra, Lessons Before You Begin: Learn to Express a Logarithmic Equation Exponentially[1][2]Know the logarithm definition. Before
you can solve logarithms, you need to understand that a logarithm is essentially another way to write an exponential equation. It's precise definition is as follows:y = logb (x) Note that b is the base of the logarithm. It must also be true that: In the same equation, y is the exponent and x is the exponential expression that the logarithm is set equal
to.Look at the equation. When looking at the problem equation, identify the base (b), exponent (y), and exponential expression (x).Example: 5 = log4(1024) Move the exponential expression to one side of the equation. Set the value of your exponential expression, x, to one side of the equal sign. Apply the exponent to the base. The value of your base, b,
needs to be multiplied by itself by the amount of times indicated by your exponent, y.Example: 4 * 4 * 4 * 4 * 4 =?This could also be written as: 45Rewrite your final answer. You should be able to rewrite the logarithm as an exponential expression now. Verify that your answer is correct by making sure that both sides of the equation are equal. 1Isolate
the logarithm. Use inverse operations to move any part of the equation that is not part of the logarithm to the opposite side of the equation.Example: log3(x + 5) + 6 = 10log3(x + 5) + 6 - 6 = 10 - 6log3(x + 5) = 4 2Rewrite the equation in exponential form. Using what you now know about the relationship between logarithms and exponential
equations, break the logarithm apart and rewrite the equation in a simpler, solvable exponential form.Example:log3(x + 5) = 4Comparing this equation to the definition [y = logb (x)], you can conclude that: y = 4; b = 3; x = x + bRewrite the equation so that: by = x34 = x + 53Solve for x. With the problem simplified into a basic exponential equation,
you should be able to solve it as you would solve any exponential equation.Example: 34 =x + 53*3*3*3 =x+ 581 =x+ 581 -5 =x + 5 - 576 = x4Write your final answer. The answer you got when solving for x is the solution to your original logarithm. Advertisement 1Know the product rule. The first property of logarithms, known as the "product
rule," states that the logarithm of a multiplied product equals the sum of the logarithms of both factors. Written in equation form:logb(m * n) = logb(m) + logb(n)Also note that the following must be true: 2Isolate the logarithm to one side of the equation. Use inverse operations to shift the parts of the equation around so that all logarithms are on one
side of the equation while all other elements are on the opposite side.Example: log4(x + 6) = 2 - log4(x)log4(x + 6) + log4(x) = 2 - logd(x) + log4(x)log4(x + 6) + logd(x) = 23Apply the product rule. If there are two logarithms added together in the equation, you can use the product rule to combine the two logarithms into one.Example: log4(x + 6) +
log4(x) = 2log4[(x + 6) * x] = 2log4(x2 + 6x) = 24Rewrite the equation in exponential form. Remember that a logarithm is just another way to write an exponential equation. Use the logarithm definition to rewrite the equation in its solvable form.Example: log4(x2 + 6x) = 2Comparing this equation to the definition [y = logb (x)], you can conclude that:
y = 2; b =4; x = x2 + 6xRewrite the equation so that: by = x42 = x2 4+ 6x5Solve for x. Now that the equation has become a standard exponential equation, use your knowledge of exponential equations to solve for x as you usually would.Example: 42 = x2 + 6x4 ¥4 = x2 + 6x16 = x2 + 6x16-16 =x2 + 6x- 160 =%x2 + 6x-160 = (x-2)*(x + 8)x = 2; X
= -86Write your answer. At this point, you should have the solution for the equation. Write it down in the space provided for your answer.Example: x = 2Note that you cannot have a negative solution for a logarithm, so you can discard x - 8 as a solution. Advertisement 1Know the quotient rule. According to the second property of logarithms, known as
the "quotient rule," the logarithm of a quotient can be rewritten by subtracting the logarithm of the denominator from the logarithm of the numerator. Written as an equation:logb(m / n) = logb(m) - logb(n)Also note that the following must be true: 2Isolate the logarithm to one side of the equation. Before you can solve the logarithm, you need to shift
all logs in the equation to one side of the equal sign. The other parts of the equation should all be shifted to the opposite side of the equation. Use inverse operations to accomplish this.Example: log3(x + 6) = 2 + log3(x - 2)log3(x + 6) - log3(x - 2) = 2 + log3(x - 2) - log3(x - 2)log3(x + 6) - log3(x - 2) = 23Apply the quotient rule. If there are two
logarithms in the equation and one must be subtracted by the other, you can and should use the quotient rule to combine the two logarithms into one.Example: log3(x + 6) - log3(x - 2) = 2log3[(x + 6) / (x - 2)] = 24Rewrite the equation in exponential form. Now that there is only one logarithm in the equation, use the logarithms definition to rewrite the
equation in exponential form, thereby removing the log.Example: log3[(x + 6) / (x - 2)] = 2Comparing this equation to the definition [y = logb (x)], you can conclude that: y = 2; b = 3; x = (x + 6) / (x - 2)Rewrite the equation so that: by = x32 = (x + 6) / (x - 2)5Solve for x. With the equation now in exponential form, you should be able to solve for x as
you usually would.Example: 32 = (x+6) / (x-2)3*3=x+6)/(x-2)9=x+6)/(x-2)9*(x-2)=[(x+6)/(x-2)]*(x-2)9x-18=x+69x-x-18+ 18 =x-x+ 6 + 188x = 248x / 8 = 24 / 8x = 36Write your final answer. Go back and double-check your steps. Once you feel certain that you have the correct solution, write it down. Advertisement
Add New Question Question Why do we consider positive answers only? Logarithmic graphs have asymptotes at x=0, therefore any negative answers cannot exist. Question How do I find the antilog of 12.18? Understand that the antilog of 12.18 is a common antilogarithm question, which means the assumed subscript is 10. To solve this problem, take
10 to the power of 12.18. This gives you an approximate value of 1,513,561,248,436.21. Question How do you do 4”x+10 = 10? 4”™x + 10 = 10. Subtract 10 from both sides. 4”x = 0. Rewrite according to the definition of a logarithm. log4(0) = x. Use the change of base formula to calculate log4(0). log(0)/1og(4) = x log(0) is undefined, making x
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Answer: As the video above points out, there are two main types of logarithmic equations. Before you to decide how to solve an equation, you must determine whether the equation A) has a logarithm on one side and a number on the other B) whether it has logarithms on both sides General method for solving this type (log on one side), Rewrite the
logarithm as exponential equation and solve. Let's look at a specific example: $$ log 4 x + log 4 8 = 3 $$ Step 1 Rewrite log side as single logarithm Step 2Rewrite as exponential equation Step 3Solve the exponential equation Example 2 Logarithm on both sides General method to solve this kind (logarithm on both sides), Step 1 use the rules of
logarithms to rewrite the left side and the right side of the equation to a single logarithm Step 2 "cancel" the log Step 3 solve the expression Let's look at a specific ex $$ log 5 x + log 2 3 = log 5 6 $$ Step 1 rewrite both sides as single logs $$ log 5x +1log 52 =1log 56 \\1log 52x =1log 56 $$ $$ \color{Red}{ \cancel {log 5}} 2x = \color{Red}{
\cancel {log 5}} 6 \\ 2x = 6 $$ Practice Problems Solve the following equation: $ log 35 + log 3 x =1log 3 15 $ Step 2 $$ \color{Red}{ \cancel{log 3}} 5x = \color{Red}{ \cancel{log 3}} 15\\ 5x=15 $$ Step 3 Solve the following equation: $ 2log 3 5 + log 3 x = 3log 3 $ Step 2 $ \color{Red}{ \cancel{log 3}} 25x = \color{Red}{ \cancel{log 3}}
125 \\ 25x = 125 $ Step 3 Solve the following equation: $ 21og 35 + log 3x=31log 35 $ Step 2 $ \color{Red}{ \cancel{log 3}} 25x + \color{Red}{ \cancel{log 3}} 125\\ 25x=125 $ Step 3 $ \frac{25x} {25} = \frac{125} {25} \\ $ Solve the following equation: $2 log 3 7 -log 3 2x = log 3 98%$ Step 2 $ \color{Red}{ \cancel{log 3}} \frac{49}{2x}
= \color{Red}{ \cancel{log 3}} 98 \\ \frac{49}{2x} = 98 $ Step 3 $ 49 = 196x \\ \frac{49} {196} = x \\ x = 49 § Solve the following equation: $ 21log 11 5 +1log 11 x +1log 11 2 =log 11 150 $ Step 1 You know the deal. Just follow the steps for solving logarithmic equations with logs on both sides $ 2log 11 5 +1log 11 x +1log 11 2 =1log 11 150 \\
log 11572 +1log 11 2x =log 11 150\ log 11 25 +log 11 2x =log 11 150 \log 11 50x=1og 11 150 $ 2log115 + logl1x+ log112 =1log11150 Step 2 $ \color{Red}{ \cancel{log 1}} 50x = \color{Red}{ \cancel{log 11}} 150 \\ 50x = 150 $ Step 3 More complicated logarithmic equations often involve more than one base. It can help to introduce
unknowns to solve for the logarithms first. Another useful identity is \( \log x(y) = \frac{\log z(y)}{\log z(x)} \), especially since \( z\) can be chosen to be whatever simplifies the problem. Suppose \( a,b\) are positive real numbers such that \[\log a(10)+\log b(100) =\log {ab}(1000000).\] Show that\(a = b\) or\(a”~2=b\). Rewrite this as \
[\frac{\log(10)} {\log(a)} + \frac{\log(100)}{\log(b)} = \frac{\log(1000000)} {\log(ab)},\] where the logs are all to the base \( 10 \). This simplifies to \[\frac1{\log(a)}+\frac2{\log(b)} = \frac6{\log(ab)}.\] Let \( m = \log(a) \) and \( n = \log(b) \). Then \(\log(ab) = m+n\), so \[\begin{align}\fracl{m}+\frac2{n} &= \frac6{m+n} \\n+2m &= \frac{6mn}
{m+n} \2m+n)(m+n) &= 6mn \\2m"2+3mn+n"2 &= 6mn \\2m~”"2-3mn+n"2 &= 0 \\(2m-n)(m-n) &= 0.\end{align}\] So \( m=n\) or \( 2Zm=n\). In the first case, \( \log(a)=\log(b) \), so \( a=b\). In the second case, \( 2\log(a) = \log(b) \), so \( \log(a™~2)=\log(b) \), so \(a~2=Db \). \( \square \) Equations involving exponents can often be simplified by taking
logarithms: Solve for \( x \) if \[\left( \frac{x}2 \right)~{\log 2(x)} = 8x.\] Take \(\log 2\) of both sides: \[\begin{align}\log 2\left(\left(\frac{x}2 \right)”~ {\log 2(x)}\right) &= \log 2(8x) \\Wlog 2(x)\log 2\left(\frac x2\right) &= \log 2(x)+3 \\log_ 2(x)\big(\log 2(x)-1\big) &= \log 2(x)+3,\end{align}\] and substituting \( y = \log_2(x) \) turns this into \( y(y-
1)=y+3\), or \(y~2-2y-3 =0\). So\(y = 3\) or\(y = -1\), which leads to \( x = 8 \) or \( x = \frac 12 \). \(_\square\) Logarithms can also make computation easier in certain practical situations. For example, logarithms with base \(10\) give information about the number of decimal digits in a number. Given that \[\begin{align}\log {10}(2) &=
0.3010299\ldots \Wog {10}(3) &= 0.4771212\ldots \\\log_{103}(7) &= 0.8450980\ldots,\end{align}\] which is bigger, \( 12~ {50} \) or \( 7~ {64} \)? How many decimal digits do these two numbers have? Compute \[\begin{align}\log {10}\big(2”~{100}3"{50}\big) &= 100\log {10}(2)+50\og {10}(3) \\&= 30.10299\ldots + 23.85656\ldots \\&=
53.9595\ldots \\\log {10}\big(7~{64}\big) &= 64\log {10}(7) \&= 64(0.8450980\ldots) \\&= 54.0862\ldots.\end {align}\] So \( 7~ {64} \) is bigger. The number of decimal digits of \( x \) is \( \Ifloor \log {10} (x) \rfloor +1\), so \( 2~ {100}3"~ {50} \) has \( 54 \) digits and \( 7"~ {64} \) has \( 55 ) digits. \(_\square\) Note that this is much easier than
multiplying the numbers and comparing them directly. For applications that require large numbers (such as RSA encryption), this is very important. As you well know that, a logarithm is a mathematical operation that is the inverse of exponentiation. The logarithm of a number is abbreviated as log.Before we can get into solving logarithmic equations,
lets first familiarize ourselves with the following rules of logarithms:The product rule states that the sum of two logarithms is equal to the product of the logarithms. The first law is represented as; log b (x) + log b (y) = log b (xy)The difference of two logarithms x and y is equal to the ratio of the logarithms. log b (x) log b (y) = log (x/y) logb (x) n = n
log b (x) log b x= (log a x)/ (log a b)The logarithm of any positive number to the same base of that number is always 1.b1=b log b (b)=1.Example:The logarithm of the number 1 to any non-zero base is always zero.b0O=1 log b 1 = 0.How to Solve Logarithmic Equations?An equation containing variables in the exponents is knowns as an exponential
equation. In contrast, an equation that involves the logarithm of an expression containing a variable is referred to as a logarithmic equation.The purpose of solving a logarithmic equation is to find the value of the unknown variable.In this article, we will learn how to solve the general two types of logarithmic equations, namely:Equations containing
logarithms on one side of the equation.Equations with logarithms on opposite sides of the equal to sign.How to solve equations with logarithms on one side?Equations with logarithms on one side take log b M = n M = b n.To solve this type of equations, here are the steps:Simplify the logarithmic equations by applying the appropriate laws of
logarithms.Rewritethe logarithmic equation inexponential form.Now simplify the exponent and solve for the variable.Verify your answer by substituting it back in the logarithmic equation. You should note that the acceptable answer of a logarithmic equation only produces a positive argument.Example 1Solve log 2 (5x + 7) = 5SolutionRewrite the
equation to exponential formlogs 2 (5x + 7) =52 5 =5x + 7 32 = 5x + 7 5x = 32 75x = 25Divide both sides by 5 to getx = 5Example 2Solve for x inlog (5x -11) = 2SolutionSince the base of this equation is not given, we therefore assume the base of 10.Now change the write the logarithm in exponential form. 102 = 5x 11 100 = 5x-11111= 5x111/5 =
xHence, x = 111/5 is the answer.Example 3Solve log 10 (2x + 1) = 3SolutionRewrite the equation in exponential formlog10(2x + 1) = 3n 2x + 1 = 103 2x + 1 = 10002x = 9990n dividing both sides by 2, we get;x = 499.5Verify your answer by substituting it in the original logarithmic equation; log10(2 x 499.5 + 1)=1og10(1000) = 3 since 103=
1000Example 4Evaluate In (4x -1) = 3SolutionRewritetheequation inexponential form as;In (4x -1) = 3 4x 3 =e3But as you know, e = 2.7182818284x 3 = (2.718281828)3 = 20.085537x = 5.271384Example 5Solve the logarithmic equation log 2 (x +1) log 2 (x 4) = 3SolutionFirst simplify the logarithms by applying the quotient rule as shown below.log
2(x+1)log?2 (x4) =31log 2 [(x + 1)/ (x 4)] = 3Now, rewrite the equation in exponential form2 3 = [(x + 1)/ (x 4)] 8 = [(x + 1)/ (x 4)]Cross multiply the equation [(x + 1) = 8(x 4)] x + 1 = 8x -327x = 33 (Collecting the like terms)x = 33/7Example 6Solvefor x if log 4 (x) + log 4 (x -12) = 3SolutionSimplify the logarithm by using the product rule as
follows;log 4 (x) + log 4 (x-12) = 3 log 4 [(x) (x 12)] = 31log 4 (x2 12x) = 3Convert the equation in exponential form. 43 = x2 12x 64 = x2 12xSince this is a quadratic equation, we therefore solve by factoring.x2 -12x 64 (x + 4) (x 16) = 0x = -4 or 16When x = -4 is substituted in the original equation, we get a negative answer which is imaginary.
Therefore, 16 is the only acceptable solution.How to solve equations with logarithms on both sides of the equation?The equations with logarithms on both sides of the equal to sign take log M = log N, which is the same as M = N.The procedure of solving equations with logarithms on both sides of the equal sign.If the logarithms have are a common
base, simplify the problem and then rewrite it without logarithms.Simplify by collecting like terms and solve for the variable in the equation.Check your answer by plugging it back in the original equation. Remember that, an acceptable answer will produce a positive argument.Example 7Solve log 6 (2x 4) + log 6 (4) = log 6 (40)SolutionFirst, simplify
the logarithms.log 6 (2x 4) + log 6 (4) = log 6 (40) log 6 [4(2x 4)] = log 6 (40)Now drop the logarithms [4(2x 4)] = (40) 8x 16 = 40 8x = 40 + 168x= 56x = 7Example 8Solve the logarithmic equation: log 7 (x 2) + log 7 (x + 3) = log 7 14SolutionSimplify the equation by applying the product rule.Log 7 [(x 2) (x + 3)] = log 7 14Drop the logarithms. [(x 2)
(x + 3)] = 14Distribute the FOILtoget; x2x6 =14x2x20=0(x + 4) (x5) = 0x = -4 or x = Swhen x = -5 and x = 5 are substituted in the original equation, they give a negative and positive argument respectively. Therefor, x = 5 is the only acceptable solution.Example 9Solve log 3x + log 3(x + 3)=log 3(2x + 6)SolutionGiven the equation; log
3(x2+ 3x)=log 3(2x + 6), drop the logarithms to get; x2+ 3x = 2x + 6 x2+ 3x 2x 6 = 0x2+ x 6 = 0 (Quadratic equation)Factor the quadratic equation to get;(x 2) (x + 3) = 0x = 2 and x= -3By verifying both values of x, we get x = 2 to be the correct answer.Example 10Solve log 5(30x 10) 2 = log 5(x + 6)Solutionlog 5(30x 10) 2 = log 5(x + 6)This
equation can be rewritten as; log 5(30x 10) log 5(x + 6) = 2Simplify the logarithmslog 5[(30x 10)/ (x + 6)] = 2Rewrite logarithm in exponential form. 52 = [(30x 10)/ (x + 6)] 25 = [(30x 10)/ (x + 6)]0n cross multiplying, we get; 30x 10 = 25 (x + 6) 30x 10 = 25x + 150 30x 25x = 150 + 10 5x = 160x = 32Use the one-to-one property for logarithms to
solve logarithmic equations.Playlist on Solving Log Equations If we are given an equation with a logarithm of the same base on both sides we may simply equate the arguments. Step 1: Use the rules of exponents to isolate a logarithmic expression (with the same base) on both sides of the equation. Step 2: Set the arguments equal to each other. Step
3: Solve the resulting equation. Step 4: Check your answers.Be sure to check to see if the solutions that you obtainsolve the original logarithmic equation. In this study guidewe will put a check mark next to the solution after wedetermine that it really does solve the equation. Thisprocess sometimes results in extraneous solutions sowe must check our
answers.Solve. Of course, equations like these are very special. Most of the problems that we will encounter will not have a logarithm on both sides. The steps for solving them follow. Step 1: Use the properties of the logarithm toisolatethe log on one side. Step 2: Apply the definition of the logarithm and rewrite it as an exponential equation. Step 3:
Solve the resulting equation. Step 4: Check your answers.If the answer to the logarithmic equation makes the argument negative then it is extraneous. This does not preclude negative answers. We must be sure to check all of our solutions.Instructional Video: Solving Logarithmic EquationsSolve.Tip: Not all negative solutions are extraneous! Look at
the previous set of problems and see that some have negative answers.The check mark indicates that we actually plugged the answers in to see that they do indeed solve the original. Please do not skip this step, extraneous solutions occur often.YouTube Videos: Before You Begin: Learn to Express a Logarithmic Equation Exponentially[1][2]Know the
logarithm definition. Before you can solve logarithms, you need to understand that a logarithm is essentially another way to write an exponential equation. It's precise definition is as follows:y = logb (x) Note that b is the base of the logarithm. It must also be true that: In the same equation, y is the exponent and x is the exponential expression that the
logarithm is set equal to.Look at the equation. When looking at the problem equation, identify the base (b), exponent (y), and exponential expression (x).Example: 5 = log4(1024) Move the exponential expression to one side of the equation. Set the value of your exponential expression, x, to one side of the equal sign. Apply the exponent to the base. The
value of your base, b, needs to be multiplied by itself by the amount of times indicated by your exponent, y.Example: 4 * 4 * 4 * 4 * 4 =?This could also be written as: 45Rewrite your final answer. You should be able to rewrite the logarithm as an exponential expression now. Verify that your answer is correct by making sure that both sides of the
equation are equal. 1Isolate the logarithm. Use inverse operations to move any part of the equation that is not part of the logarithm to the opposite side of the equation.Example: log3(x + 5) + 6 = 10log3(x + 5) + 6 - 6 = 10 - 6log3(x + 5) = 4 2Rewrite the equation in exponential form. Using what you now know about the relationship between
logarithms and exponential equations, break the logarithm apart and rewrite the equation in a simpler, solvable exponential form.Example:log3(x + 5) = 4Comparing this equation to the definition [y = logb (x)], you can conclude that: y = 4; b = 3; x = x + 5Rewrite the equation so that: by = x34 = x + 53Solve for x. With the problem simplified into a
basic exponential equation, you should be able to solve it as you would solve any exponential equation.Example: 34 =x + 53 *3*3*3 =x 4+ 581 =x + 581 - 5 =x + 5 - 576 = x4Write your final answer. The answer you got when solving for x is the solution to your original logarithm. Advertisement 1Know the product rule. The first property of
logarithms, known as the "product rule," states that the logarithm of a multiplied product equals the sum of the logarithms of both factors. Written in equation form:logh(m * n) = logh(m) + logb(n)Also note that the following must be true: 2Isolate the logarithm to one side of the equation. Use inverse operations to shift the parts of the equation
around so that all logarithms are on one side of the equation while all other elements are on the opposite side.Example: log4(x + 6) = 2 - log4(x)log4(x + 6) + log4(x) = 2 - log4(x) + logd(x)log4(x + 6) + log4(x) = 23Apply the product rule. If there are two logarithms added together in the equation, you can use the product rule to combine the two
logarithms into one.Example: log4(x + 6) + log4(x) = 2log4[(x + 6) * x] = 2log4(x2 + 6x) = 24Rewrite the equation in exponential form. Remember that a logarithm is just another way to write an exponential equation. Use the logarithm definition to rewrite the equation in its solvable form.Example: log4(x2 + 6x) = 2Comparing this equation to the
definition [y = logb (x)], you can conclude that: y = 2; b = 4; x = x2 + 6xRewrite the equation so that: by = x42 = x2 + 6x5Solve for x. Now that the equation has become a standard exponential equation, use your knowledge of exponential equations to solve for x as you usually would.Example: 42 = x2 + 6x4 *4 = x2 + 6x16 = x2 + 6x16 - 16 = x2 +
6x - 160 =x2 + 6x-160 = (x- 2) * (x + 8)x = 2; x = -86Write your answer. At this point, you should have the solution for the equation. Write it down in the space provided for your answer.Example: x = 2Note that you cannot have a negative solution for a logarithm, so you can discard x - 8 as a solution. Advertisement 1Know the quotient rule.
According to the second property of logarithms, known as the "quotient rule," the logarithm of a quotient can be rewritten by subtracting the logarithm of the denominator from the logarithm of the numerator. Written as an equation:logbh(m / n) = logh(m) - logb(n)Also note that the following must be true: 2Isolate the logarithm to one side of the
equation. Before you can solve the logarithm, you need to shift all logs in the equation to one side of the equal sign. The other parts of the equation should all be shifted to the opposite side of the equation. Use inverse operations to accomplish this.Example: log3(x + 6) = 2 + log3(x - 2)log3(x + 6) - log3(x - 2) = 2 + log3(x - 2) - log3(x - 2)log3(x + 6) -
log3(x - 2) = 23Apply the quotient rule. If there are two logarithms in the equation and one must be subtracted by the other, you can and should use the quotient rule to combine the two logarithms into one.Example: log3(x + 6) - log3(x - 2) = 2log3[(x + 6) / (x - 2)] = 24Rewrite the equation in exponential form. Now that there is only one logarithm in
the equation, use the logarithms definition to rewrite the equation in exponential form, thereby removing the log.Example: log3[(x + 6) / (x - 2)] = 2Comparing this equation to the definition [y = logb (x)], you can conclude that: y = 2; b = 3; x = (x + 6) / (x - 2)Rewrite the equation so that: by = x32 = (x + 6) / (x - 2)5Solve for x. With the equation now
in exponential form, you should be able to solve for x as you usually would.Example: 32 = (x+6) / (x-2)3*3=(x+6)/(x-2)99=(x+6)/(x-2)99*x-2)=[x+6)/(x-2)]*(x-2)9x-18 =x+69x-x-18+ 18 =x-x+ 6 + 188x = 248x / 8 = 24 / 8x = 36Write your final answer. Go back and double-check your steps. Once you feel certain that you



have the correct solution, write it down. Advertisement Add New Question Question Why do we consider positive answers only? Logarithmic graphs have asymptotes at x=0, therefore any negative answers cannot exist. Question How do I find the antilog of 12.18? Understand that the antilog of 12.18 is a common antilogarithm question, which means
the assumed subscript is 10. To solve this problem, take 10 to the power of 12.18. This gives you an approximate value of 1,513,561,248,436.21. Question How do you do 4”x+10 = 10? 4”™x + 10 = 10. Subtract 10 from both sides. 4”x = 0. Rewrite according to the definition of a logarithm. log4(0) = x. Use the change of base formula to calculate
log4(0). log(0)/1og(4) = x log(0) is undefined, making x undefined as well. See more answers Ask a Question Advertisement This article was reviewed by Grace Imson, MA. Grace Imson is a math teacher with over 40 years of teaching experience. Grace is currently a math instructor at the City College of San Francisco and was previously in the Math
Department at Saint Louis University. She has taught math at the elementary, middle, high school, and college levels. She has an MA in Education, specializing in Administration and Supervision from Saint Louis University. This article has been viewed 302,775 times. Co-authors: 7 Updated: March 15, 2025 Views:302,775 Categories: Exponents and
Logarithms PrintSend fan mail to authors Thanks to all authors for creating a page that has been read 302,775 times. "A friend who is in school is having trouble understanding how to work out log problems and asked for my help. I haven't used logarithms in ages and forgot how they work. I was clueless until I reviewed this article and got up to
scratch. It earned me a kiss."..." more Share your story Before You Begin: Learn to Express a Logarithmic Equation Exponentially[1][2]Know the logarithm definition. Before you can solve logarithms, you need to understand that a logarithm is essentially another way to write an exponential equation. It's precise definition is as follows:y = logb (x) Note
that b is the base of the logarithm. It must also be true that: In the same equation, y is the exponent and x is the exponential expression that the logarithm is set equal to.Look at the equation. When looking at the problem equation, identify the base (b), exponent (y), and exponential expression (x).Example: 5 = log4(1024) Move the exponential
expression to one side of the equation. Set the value of your exponential expression, x, to one side of the equal sign. Apply the exponent to the base. The value of your base, b, needs to be multiplied by itself by the amount of times indicated by your exponent, y.Example: 4 * 4 * 4 * 4 * 4 =?This could also be written as: 45Rewrite your final answer. You
should be able to rewrite the logarithm as an exponential expression now. Verify that your answer is correct by making sure that both sides of the equation are equal. 1Isolate the logarithm. Use inverse operations to move any part of the equation that is not part of the logarithm to the opposite side of the equation.Example: log3(x + 5) + 6 = 10log3(x
+5)+6-6=10-6log3(x + 5) = 4 2Rewrite the equation in exponential form. Using what you now know about the relationship between logarithms and exponential equations, break the logarithm apart and rewrite the equation in a simpler, solvable exponential form.Example:log3(x + 5) = 4Comparing this equation to the definition [y = logb (x)],
you can conclude that: y = 4; b = 3; x = x + S5Rewrite the equation so that: by = x34 = x + 53Solve for x. With the problem simplified into a basic exponential equation, you should be able to solve it as you would solve any exponential equation.Example: 34 =x + 53 *3*3*3 =x 4+ 581 =x 4+ 581 -5 =x + 5 - 576 = x4Write your final answer. The
answer you got when solving for x is the solution to your original logarithm. Advertisement 1Know the product rule. The first property of logarithms, known as the "product rule," states that the logarithm of a multiplied product equals the sum of the logarithms of both factors. Written in equation form:logb(m * n) = logb(m) + logb(n)Also note that the
following must be true: 2Isolate the logarithm to one side of the equation. Use inverse operations to shift the parts of the equation around so that all logarithms are on one side of the equation while all other elements are on the opposite side.Example: log4d(x + 6) = 2 - log4(x)logd(x + 6) + log4(x) = 2 - log4(x) + logd(x)log4(x + 6) + log4d(x) = 23Apply
the product rule. If there are two logarithms added together in the equation, you can use the product rule to combine the two logarithms into one.Example: log4(x + 6) + log4(x) = 2log4[(x + 6) * x] = 2log4(x2 + 6x) = 24Rewrite the equation in exponential form. Remember that a logarithm is just another way to write an exponential equation. Use the
logarithm definition to rewrite the equation in its solvable form.Example: log4(x2 + 6x) = 2Comparing this equation to the definition [y = logb (x)], you can conclude that: y = 2; b = 4; x = x2 + 6xRewrite the equation so that: by = x42 = x2 + 6x5Solve for x. Now that the equation has become a standard exponential equation, use your knowledge of
exponential equations to solve for x as you usually would.Example: 42 = x2 + 6x4 ¥4 = x2 + 6x16 = x2 + 6x16 - 16 = x2 + 6x- 160 = x2 + 6x - 160 = (x - 2) * (x + 8)x = 2; x = -86Write your answer. At this point, you should have the solution for the equation. Write it down in the space provided for your answer.Example: x = 2Note that you cannot
have a negative solution for a logarithm, so you can discard x - 8 as a solution. Advertisement 1Know the quotient rule. According to the second property of logarithms, known as the "quotient rule," the logarithm of a quotient can be rewritten by subtracting the logarithm of the denominator from the logarithm of the numerator. Written as an
equation:logb(m / n) = logb(m) - logb(n)Also note that the following must be true: 2Isolate the logarithm to one side of the equation. Before you can solve the logarithm, you need to shift all logs in the equation to one side of the equal sign. The other parts of the equation should all be shifted to the opposite side of the equation. Use inverse operations
to accomplish this.Example: log3(x + 6) = 2 + log3(x - 2)log3(x + 6) - log3(x - 2) = 2 + log3(x - 2) - log3(x - 2)log3(x + 6) - log3(x - 2) = 23Apply the quotient rule. If there are two logarithms in the equation and one must be subtracted by the other, you can and should use the quotient rule to combine the two logarithms into one.Example: log3(x + 6) -
log3(x - 2) = 2log3[(x + 6) / (x - 2)] = 24Rewrite the equation in exponential form. Now that there is only one logarithm in the equation, use the logarithms definition to rewrite the equation in exponential form, thereby removing the log.Example: log3[(x + 6) / (x - 2)] = 2Comparing this equation to the definition [y = logb (x)], you can conclude that: y
=2;b=3;x=(x+ 6)/ (x-2)Rewrite the equation so that: by = x32 = (x + 6) / (x - 2)5Solve for x. With the equation now in exponential form, you should be able to solve for x as you usually would.Example: 32 = (x + 6) / (x-2)3*3=x+6)/(x-2)9=x+6)/(x-2)9*(x-2)=[x+6)/(x-2)]*(x-2)9%x-18=x+69x-x-18+18=x-x+6+
188x = 248x / 8 = 24 / 8x = 36Write your final answer. Go back and double-check your steps. Once you feel certain that you have the correct solution, write it down. Advertisement Add New Question Question Why do we consider positive answers only? Logarithmic graphs have asymptotes at x=0, therefore any negative answers cannot exist.
Question How do I find the antilog of 12.18? Understand that the antilog of 12.18 is a common antilogarithm question, which means the assumed subscript is 10. To solve this problem, take 10 to the power of 12.18. This gives you an approximate value of 1,513,561,248,436.21. Question How do you do 4"x+10 = 10? 4”x + 10 = 10. Subtract 10 from
both sides. 4™x = 0. Rewrite according to the definition of a logarithm. log4(0) = x. Use the change of base formula to calculate log4(0). log(0)/log(4) = x log(0) is undefined, making x undefined as well. See more answers Ask a Question Advertisement This article was reviewed by Grace Imson, MA. Grace Imson is a math teacher with over 40 years of
teaching experience. Grace is currently a math instructor at the City College of San Francisco and was previously in the Math Department at Saint Louis University. She has taught math at the elementary, middle, high school, and college levels. She has an MA in Education, specializing in Administration and Supervision from Saint Louis University.
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