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INTRODUCTION 

Many of you are familiar with the Wavy Line Method used to solve inequalities containing algebraic 
expressions in single variable. This method helps identify the range of values satisfying an 
inequality. 

For instance, consider the following question: 

Find the range of values of x satisfying the inequality (x – 3) (x – 6) < 0.  

 

To solve this inequality, you draw the wavy line as follows: 

 

 

And your inferences regarding the expression (x – 3)(x – 6) would be: 

1. The expression will be positive for the range of values for which the curve is above the 

number line.  

a. In the above example, the pertinent ranges are x < 3 and x > 6. So, any value of x 

either less than 3 or greater than 6 will make the above expression positive in sign. 

2.  The expression will be equal to zero for the values at which the curve intersects the 

number line. 

a. In the above example, the pertinent points are x = 3 and x = 6. So, both these values 

make the expression zero.  

3. The expression will be negative for the range of values for which the curve is below the 

number line.  

a. In the above example, there is only one portion where the curve is below the 

number line and this portion corresponds to the range 3 < x < 6. So, any value of x 

strictly between 3 and 6 will make the above expression negative in sign. 

Since the above question asks for the range of values of x for which the expression is negative, the 
answer would be 3 < x < 6.  
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Well, that was a simple question, so application of the wavy line method was fairly straight-
forward.  

Now, for many test takers, things can seem complicated as exponents and algebraic fractions are 
added into the mix. However, the application of this method is pretty straightforward in such 
scenarios too.  

In this article we’ll be focusing on such complex application of the wavy line method and list out the 
two fundamental rules that are used to draw the wavy line to solve any inequalities testing such 
algebraic expressions on the GMAT. 

(This article benefits those who are not familiar with the wavy line method. The rules provided in 
this article are generic and can be utilized for all cases. ) 

 
WAVY LINE METHOD APPLICATION - MULTIPLE INSTANCES OF 

THE SAME ROOT 

Try to solve the following inequality using the Wavy Line Method: 
 
(x−1)2(x−2)(x−3)(x−4)3<0 
 
Did you notice how this inequality differs from the example above? 
 
Notice that two of the four terms had an integral power greater than 1.  
 
How to draw the wavy line for such expressions? 
 
Let me directly show you how the wavy line would look and then later on the rule behind drawing 
it.  

To know how you did, compare your wavy line with the correct one below. 
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Notice that the curve bounced down at the point x = 1. (At every other root, including x = 4 
whose power was 3, it was simply passing through them.) 
 
Can you figure out why the wavy line looks like this for this particular inequality? 
 
(Hint: The wavy line for the inequality (x−1)38(x−2)57(x−3)15(x−4)27<0 is also the same as above) 
 

Come on! Give it a try.  
 
If you got it right, you’ll see that there are essentially only two rules while drawing a wavy line.  

Remember: We’ll refer the region above the number line as positive region and the region below 
the number line as negative region. 
 

What do you need before drawing the wavy line? 

1. You need to draw a horizontal line – this will be our Number Line to identify the ranges.  

2. Mark the “zero points”: Note the values at which at least one of the factor terms in the 

expression become zero. 

a. Eg: For instance, in the above expression, x – 1 = 0 at the point x = 1, x – 2 = 0 at the 

point x = 2, and so on. So, we need to mark the points 1, 2, 3, and 4 on the number 

line.  

 
HOW TO DRAW THE WAVY LINE? 

1. How to start: Once you draw the number line and mark the zero points on the number line, it’s 
time to draw the wavy line. Start from the top right most portion. Be ready to alternate (or not 
alternate) the region of the wave based on how many times a point is root to the given expression. 
 
2. How to alternate: If the power of a term is odd, then the wave simply passes through the 
corresponding point (root) into the other region (to –ve region if the wave is currently in the 
positive region and to the +ve region if the wave is currently in the negative region). 

For instance, in the above example, observe the behavior of the wave at the points 2, 3, and 4.  
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 However, if the power of a term is even, then the wave bounces back into the same region. Observe 
the behavior of the wave at the point x = 1 (the term (x-1) has an even power in the above 
expression). 

 
 

 

 
Now look back at the above expression and analyze your wavy line. (Refer to the complete wavy 
line provided above if required) 

USING WAVY LINE TO SOLVE THE INEQUALITY 

Once you get your wavy line right, solving an inequality becomes very easy. For instance, for the 
above inequality, since we need to identify the range where the above expression would be less 
than zero, look for the area(s) in your wavy line diagram where the curve is below the number line.  
 
So the correct solution set would simply be {3 < x < 4} U {{x < 2} – {1}} 
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In words, it is the Union of two regions – region1 between x = 3 and x = 4 and region2 which is x < 
2, excluding the point x = 1.  

 
FOOD FOR THOUGHT 

Now, try to answer the following questions: 

1. Why did we exclude the point x = 1 from the solution set of the last example? (Easy Question)  
2. Why do the above mentioned rules (especially rule #2) work? What is/are the principle(s) 
working behind the curtains? 
 

WHAT IF THE ALGEBRAIC EXPRESSION CONTAINS A FRACTION? 

Consider the following inequality.  

(𝑥 –  3)

(𝑥 − 6)
 ≤  0 

How would you apply the wavy line method to solve the above inequality?  

The good news is it’s still the same process! 

 Draw the number line 

 Mark the zero points 

 Draw the wavy line per the above rules 

However, we need to keep in mind, the following things. 

1. The inequality asks for “≤ 0” (less than or equal to) and not just “< 0” (less than) 

a. This is an indicator that the required range is a combination of two ranges: range of 

values of x satisfying “
(𝑥 – 3)

(𝑥−6)
< 0” and the values of x satisfying “

(𝑥 – 3)

(𝑥−6)
= 0”.   

2. The term (x – 6) is in the denominator and we know that we should never consider cases 

where the denominator becomes zero in any fraction.  

a. So, we need to exclude the point x = 6 out of our solution set.  
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So our solution set becomes 3 ≤ x < 6 

(Once again, observe that the point x = 3 is included in the solution while x = 6 is excluded, since the 
term (x-6) is in the denominator)  

TAKEAWAY 

The approach to solving an algebraic inequality using wavy line method is two-part: 

Drawing the Wavy Line: 

• Draw the Number Line 

• Mark the Zero Points 

• Start from the top right portion and draw the wavy line. 

• If a term has odd power, the wavy line passes through the corresponding zero point. 

• If a term has even power, the wavy line bounces off the corresponding zero point 

Identifying the correct range of values: 

• On the basis of the sign of the expression required, identify the pertinent regions of the 
wavy line. 

• The region(s) above number line = Value of expression will be positive 

• Intersection points = Value of expression equal to zero 

• The region(s) below number line = Value of expression will be negative 

 
 

Foot Note: Although the post is meant to deal with inequality expressions containing multiple 

roots, the above rules to draw the wavy line are generic and are applicable in all cases.  

 


