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Integration is often a fairly arduous maths exercise, and we are prone to making silly algebra 

errors when doing them. Wouldn’t it be nice if we had an easy way of checking our solutions? 

Checking integrals, especially indefinite integrals, is not always a straightforward thing to do on 

a handheld calculator. Fortunately, there are some cool tricks that allow us to do just that—

making our calculator an integral part of working with integrals. 

These techniques are the key to preventing silly integration errors and the key to getting 

100% on your undergraduate calculus exams. 
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Definite Integrals 

 

There are two ways of checking definite integrals on the TI-84. 

Method 1 

 

This is the most straight forward procedure because you can enter the integral as shown in your 

textbook or exam. 

To use this method go to MATH then 9:fnInt( on your TI-84. Type in your integral and the 

limits and press enter. Here’s an example integrating ∫           
   

 
  : 

 

The actual answer is 1/120, which is approximately equal to .0083333333.  

Note: The TI-84 only gives decimal answers for definite integrals, so you still have to do the 

actual work to get the exact answer. The TI-84 is only useful to check your final answer or to 

verify that you’re on the right track. 
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Method 2 

Method 2 has the advantage of showing you a graph and interpreting the definite integral as the 

area under the graph. One drawback is that this method is not quite as accurate as the earlier 

method. 

To use this method, start by graphing the integrand. Then go to 2ND then TRACE/CALC then 

select option number 7. Here’s the same integral that we did earlier using this second method: 

As soon as the calculator finishes drawing the graph, it asks for the lower limit which you key in 

then press ENTER. Then it asks for the upper limit, which you key in and press ENTER. 

 

Here you can see that we got the same answer, and this time we can visualize the integral as the 

shaded area under the graph. 

Note: For this integral, we had to adjust the window settings. Using standard settings, the 

function can’t be distinguished from the x-axis. 
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Indefinite Integrals 

 

The stock TI-84 doesn’t have the ability to calculate indefinite integrals, but we can still check 

our work using the Fundamental Theorem of Calculus. Remember it? If not, here it is: 

∫     
 

 

             

The Fundamental Theorem of Calculus simply states that we can calculate the value of a definite 

integral by evaluating the antiderivative at a and subtracting that from the value of the 

antiderivative at b. 

It sounds complicated but it’s not. Here’s how we can do it: 

First, we solve our definite integral ∫         . Now, we want to check to make sure our 

antiderivative F is the right answer, so we’ll pretend that we solved a definite integral, by 

evaluating both the integral and the antiderivative at the same conveniently-chosen limits (using 

our calculator) and see if our answers match. 

Consider the following integral (on the left side of the equality) and our proposed solution (on 

the right side of the equality. How can we check our work by using our TI-84 and the 

Fundamental Theorem of Calculus? 

∫
 

    
                

We do this by pretending it’s a definite integral and seeing if the left side equals the right side: 

∫
 

    
  

 

 

              
 
 

                           

We start by doing a definite integration (using Method 1) of our function using some convenient 

values for a and b. In this case (see the picture below), we’ve decided to integrate between 0 and 

1. To check our answer, we evaluate our solution function (i.e. our antiderivative) at 1 and 0, 

subtracting the first from the second. We could do this by entering the whole string of 

calculations into the calculator, but there’s a faster way of doing it. 

We start by entering our antiderivative solution (without the C) as a function using the Y= 

button. Once the function has been entered we press 2ND then MODE/QUIT to exit that part of 

it. Next we evaluate our antiderivative at the top and bottom limits by clicking VARS, selecting 

the Y-VARS tab, selecting FUNCTION, selecting the function to be evaluated (Y1 in our case), 

typing a left bracket, entering the top limit, and closing the bracket. Then we hit the subtract key 

and use the same process to evaluate our antiderivative at the bottom limit. Before hitting the 
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enter key, we should see             on our screen. Since we chose the limits of 0 and 1, our 

screen reads            . This may seem like a long and complicated process, but after doing 

it a few times, you can check your indefinite integrals in about 15 seconds. 

 

After hitting ENTER, we should see a decimal that matches the earlier decimal we got when 

doing the definite integration using Method 1. If the numbers aren’t very close to equal, then our 

solution is wrong or we’ve made a mistake when entering the stuff into the calculator. 

Note: There are several things to keep in mind when using this method, and these are detailed in 

the next three sections. 

Vertical asymptote at one of your limits 

Let’s say you’re doing a simple integration as follows: 

∫
 

 
          

You want to check your integral by using the method detailed above and taking the limits of 

integration to be 0 and 1. When you enter the left side of the equation using the fnInt feature, the 
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calculator thinks, and thinks, and thinks, before it finally spits out ERR: TOL NOT MET. What 

went wrong? The problem is that     has a vertical asymptote at 0, where the area under the 

curve heads off toward infinity, and the calculator can’t handle that. The solution, fortunately, is 

very simple. Simply make sure that your conveniently chosen limits are within the domain of the 

integrand. In this case, you could have used the limits [2,1] or [pi, ½], really, any pair of positive 

numbers not including 0. 

Another option is to use Method 2 instead of Method 1 when checking indefinite integrals. By 

using Method 1, you can see a graph of the integrand, and you can more easily see the domain of 

the integrand. 

Vertical Asymptote Inside our Limits 

Using the same example integral as above, what happens if you try to use the limits [-1,1]? This 

time, the asymptote is between your limits rather than at one of them. If you try the definite 

integral, your calculator gives you’re the divide by zero error: ERR: DIVIDE BY 0. 

Again, you can avoid this by using Method 1 to ensure that your integrand is continuous between 

your conveniently chosen limits.  

Decimal Accuracy 

The TI-84 seems to do definite integrations by making a lot of approximations and adding them 

together. The problem with this method is that sometimes, small errors probably caused by 

rounding done by the calculator, seem to compound and become visible even in 8 or 10 digit 

decimal approximations. 

For an example of this, try the following integral on your calculator: 

∫
√ 

    
  

 

 

 
 

 
 

The actual answer, to 10 decimal places is 0.5235987756 

Here are the results using the TI-84 Plus to do the definite integration: 

 Method 1 = 0.5235989859 

 Method 2 = 0.52361223 

Using Method 2, the error starts already at the 4th decimal place. Method 1 is a little better—the 

error doesn’t start until the 7th decimal place. If you use your calculator to check your indefinite 

integrals, expect to see some error every so often in your trailing digits. Usually, the error isn’t 

this bad, in fact, more often than not, every digit shown is true. In general, if your calculator 

check is the same as the solution you arrived at by hand within two or three decimal places, then 

your solution is most likely correct. 
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Improper (Vertical Asymptote) Integrals 

 

Improper integrals of this type are definite integrals containing vertical asymptotes. Consider the 

following integral, for example: 

∫
 

√   
  

 

  

   

To check whether our solution (4) is correct, we use a similar process to how we check regular 

definite integrals on the calculator. Usually, for convergent integrals (ones with a definite 

numerical answer, the TI does a fine job of integrating it. Usually, the calculator will give you a 

solution accurate to a couple decimal places of the real solution. 

 

Sometimes, it takes the calculator a while to calculate one of these improper integrals. At times, 

it may be faster to approximate it by merely approaching the infinite limit. In the example below, 

instead of entering our limit as   , we’ve entered it as       , which gives us a faster answer 

that is reasonably close to the actual answer of 4. 
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For integrals that diverge, the calculator will think and think and think before finally spitting out 

an error. Here’s an example: 

∫
 

 
  

 

 

   

 

Again, you can speed this process up by approaching the limit instead of entering the exact limit. 

You might want to do this twice, approaching the limit even closer the second time. If your 

second result is much larger in magnitude than your first result, then your integral is probably 

divergent. 

The integrals we’ve looked at so far have the vertical asymptotes at one of the limits, but you can 

also use these methods to integrate an improper integral when the asymptote is between your 

limits. Here’s an example using Method 1 and the integral ∫
 

√   
   

 

  
  

 

 
 with a vertical 

asymptote at    : 
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Improper (Horizontal Asymptote) Integrals 

 

Since we can’t do a definite integration on the TI when one of the limits is positive or negative 

infinity, we select convenient large numbers to approximate a definite integration to infinity.  

∫
 

  

 

 

     

For convergent integrals of this type that approach their limit quickly, we can check your work 

by inserting a convenient large number in place of the symbol for infinity. In this example, 

instead of infinity, we used upper limits of 100 and 1000, and our calculator answered with .99 

and .999, which is reasonably close to the actual answer of 1. 

 

 

Note: Counterintuitively, due to calculator limitations, expanding your limits could result in the 

calculator giving you a more inaccurate answer. For example, on a particular integral, you could 

check your calculator’s solution using the limits [-100,100] and receive an answer that’s pretty 

close to the actual answer. Then, thinking you can get a more accurate answer by expanding your 

limits, you may try [-1000,1000] and get an answer that’s nowhere close to the actual answer 

anymore. Whether or not you’ll run into this limitation depends on the function you’re 

integrating. If you check your answer by using your calculator, you may want to check several 

times with limits of different magnitudes.  

Consider this example: 

∫
 

  

 

 

      

Here are the results, using larger and larger upper limits, from the TI-84: 

1) [1,10] = .9 
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2) [1,100] = .99 

3) [1,1000] = .999 

4) [1,10000] = .9999 

5) [1,100000] = .99999 

6) [1,1000000] = .999999 

7) [1,10000000] = .9999999 

8) [1,100000000] = 6.976039036E-6 

Notice that as we increase the upper limit, the calculator’s answer comes closer and closer to the 

actual solution of 1 until all of a sudden, as we surpass the calculator’s ability, it suddenly gives 

us 0.000006976039036—a result that is nowhere close to the real answer. 

Note: Depending on your integral, you could encounter this calculator limitation with a much 

smaller limit such as 1000. 
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If you found these tips helpful, tell me. If a useful tip or warning is missing, let me know! 
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