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Antiderivative of csc/N2

Integrals of Trigonometric Functions Six Important Integrals Involving Trig Functions In the previous discussion we gave the derivatives of the six basic trig functions. Since integrals are antiderivatives, we can read the table backwards and arrive at six basic trig integrals. We list the table again, adjusting
with a"+ C". f(x) sinx + Ccos xcos x + C -sin x tan x + C sec2 x sec x + C sec x tan x csc x + C -csc x cot x cot x + C -csc2 x Example Find sec(2x)tan(2x) dx Solution This does not exactly fit the table, however with a u-substitution we can adjust. Let u = 2x du = 2dx dx = 1/2 du
Substituting, gives 1/2 sec u tan u du Now we can recognize this as the derivative of sec u, hence the integral is 1/2secu + C = 1/2sec(2x) + C Exercise Evaluate the following integrals (Hold your mouse on the yellow rectangle for the answer) A. sin x sec2(cos x) dx B. x
csc(x2)cot(x2) dx The Integrals of the Six Basic Trig Functions Now that we know what integrals produce the six basic trig functions, we would like to know how to find the integrals of the six basic trig functions. While sin x and cos x come straight from the antiderivatives, the other four are more
difficult to find. We begin with tan x. tan x dx The trick to find this integral is to use the sin over cos definition of the tan. We have Now we can use u-substitution. Let u = cosx du = -sinxdx This gives us -1/udu = -Infu| + C = -In|cos x| + C sec x dx This one is even trickier. We
multiply by the term sec X + tan x sec x + tan x | know, that is just what you were thinking of. We have and behold! The numerator is the derivative of the denominator. This leads us to the substitution U = secx +tanx du = (sec x tan x + sec2 x)
dx Now substitute to get 1/udu = Inju] + C = In|sec x + tan x| + C csc x dx This integral is most easily accomplished by using the trig identity csc X = sec(p/2 - xX) We have csc xdx = sec(p/2 - x) dx Let u = p/2-x du = -dx This gives us -sec(u) du = -In|secu +tanu|+C
Now resubstitute to get -In|sec(p/2 - x) + tan(p/2 - x)| + C and use the trig identities again to get -In|csc x + cot x| + C Exercise Show that cot x dx = In|sin x| + C We summarize with the following table f(x) sin x -cos x + C cos x sin x + C tan x -In|cos x| + C sec x In|sec x + tan x| + C csc X -
In|csc x + cot x| + C cot x In|sin x| + C Application An adult on a tread mill has a respiratory cycle with air flow approximately pt v = |1.4sin | 2 where tis the time in seconds and v is the velocity in liters per second. Find the volume of air inhaled during one
cycle. Solution The integral of the velocity will give the total volume inhaled. One cycle goes from O to 2 seconds. We have Let u=pt?2 du = p/2dt dt = 2/p du when t=0 u=0 and when t=2 u=pWeget The volume of air in one cycle is about
1.78 liters. Back to the Math 116 Home Page Back to the Math Department Home e-mail Questions and Suggestions In order to continue enjoying our site, we ask that you confirm your identity as a human. Thank you very much for your cooperation. We already know the derivatives of the six basic trig
functions. $\displaystyle\frac{d}{dx}\bigl(\sin(x)\bigr)=\cos(x)$ $\displaystyle\frac{d}{dx}\bigl(\cos(x)\bigr)=-\sin(x)$ $\displaystyle\frac{dH{dx}bigl(\tan(x)\bigr)=\sec”2(x)$ $\displaystyle\frac{d}{dx}\bigl(\cot(x)\bigr)=-\csc"2(x)$ S\displaystyle\frac{d}{dx}bigl(\sec(x)\bigr)=\sec(x)\tan(x)$ $\displaystyle\frac{d}
{dx}\bigl(\csc(x)\bigr)=-\cot(x)\csc(x)$ and the antiderivatives of two of them. $\displaystyle\int\sin x\,dx=-\cos x+C$ $\displaystyle\int\cos x\,dx=\sin x+C$ In the video, we work out the antiderivatives of the four remaining trig functions. Depending upon your instructor, you may be expected to memorize
these antiderivatives. The antiderivatives of tangent and cotangent are easy to compute, but not so much secant and cosecant. $\begin{egnarray} \int\tan(x)\,dx&=&-\In\big\lvert\cos(x)\bigr\rvert+C = \quad\In\bigh\lvert\sec(x)\bigr\rvert+C \\ \displaystyle\int\cot(x)\,dx&=&\quad\In\big\lvert\sin(x)\bigr\rvert+C
\,= \\,-\In\bigh\lvert\csc(x)\bigr\rvert+C \\ \displaystyle\int\sec(x)\,dx&=& \quad\In\bigr\lvert\sec(x)+\tan(x)\bigr\rvert+C \\ \displaystyle\int\csc(x)\,dx&=& -\In\bigr\lvert\csc(x)+\cot(x)\bigr\rvert+C \end{egnarray}$ Integration of cosecant squared of x is an important integral formula in integral calculus, and this
integral belongs to the trigonometric formulae. The integration of cosecant squared of x is of the form \[\int {{{\csc }"2}xdx =} — \cot x + c\] To prove this formula, consider \[\frac{dH{{dx}}\left[ { — \cot x + ¢} \right] = — \frac{d}H{{dx}}\cot x + \frac{d}{{dx}}c\] Using the derivative formula $$\frac{d}{{dx}}\cot x = —
{\csc "2}x$$, we have \[\begin{gathered} \frac{dH{{dx}}left[ { — \cot x + c} \right] = —\left( { — {{\csc }"2}x} \right) + O \\ \Rightarrow \frac{d}{{dx}}\left[ { — \cot x + c} \right] = {\csc *2}x \\ \Rightarrow {\csc "2}x = \frac{dH{{dx}\left[ { — \cot x + c} \right] \\ \Rightarrow {\csc *2}xdx = d\left[ { — \cot x + ¢} \right\\\,\,
{ttext{ — — — J\left( {\text{i}} \right) \\ \end{gathered} \] Integrating both sides of equation (i) with respect to $$x$$, we have \\int {{{\csc }'2}xdx} = \int {d\left[ { — \cot x + c} \right]} \] As we know that by definition integration is the inverse process of the derivative, the integral sign $$\int {} $$and $$\frac{d}
{{dx}}$$ on the right side will cancel each other out, i.e. \[\int {{{\csc }*2}xdx =} — \cot x + c\] Other Integral Formulae of the Cosecant Tangent Function The other formulae of cosecant squared of x integral with an angle in the form of a function are given as 1. \[\int {{{\csc }*2}axdx = — \frac{{\cot ax}}{a}} +
c\] 2. \\int {{{\csc }'2}\left( x \right)f'\left( x \right)dx = — \cot f\left( x \right) + c} \] Example: Evaluate the integral $$\int {{{\csc }*2}8xdx} $$ with respect to $$x$$ We have integral \[I =\int {{{\csc }*2}8xdx} \] Using the formula $$\int {{{\csc }*2}axdx = — \frac{{\cot ax}}{a}} + c$$, we have \[I| = \int {{{\csc }'2}8x}
= — \frac{{\cot 8x}}{8} + c\] The antiderivative of tanx is perhaps the most famous trig integral that everyone has trouble with. This is because it requires you to use u substitution. What is the antiderivative of tanx Let us take a look at the function we want to integrate. Equation 1: Antiderivative of tanx pt. 1
You may be asking yourself, how am | suppose to use u substitution? First, notice that tanx can be changed to sinx over cosx. In other words, Equation 1: Antiderivative of tanx pt. 2 Now we are able to use u substitution. Let u=cosx. Then we can say that du=-sinx. Note that multiplying both sides by a
negative signgives -du=sinx. Thus, substituting will give us the following: Equation 1: Antiderivative of tanx pt. 3 Now we can factor the negative sign out of the integral, which will give us: Equation 1: Antiderivative of tanx pt. 4 Now this leads to the question, how do | take the antiderivative of 1/u? Well it is
exact same thing as taking the antiderivative of 1/x. The integral of 1/x is just the natural log of |x|. In other words, Equation 1: Antiderivative of tanx pt. 5 Always never forget to add the constant ¢ because you are taking the antiderivative! Lastly, don't forget that originally the integral was in terms of x. So
we need to change our antiderivative in terms of x. Recall that u=cosx, so substituting back will give: Equation 1: Antiderivative of tanx pt. 6 which is the integral of tanx. Since we are on the topic of trig integrals, why don't we take a look at the integrals of some trig functions? Since tanx is a combination of
sinx and cosx, why don't just find the antiderivative of them separately?Let us go ahead and find the antiderivative of sin and the antiderivative of cosx. What is the antiderivative of sin A lot of people just memorize that the antiderivative of sinx is simply —cosx. But how exactly does one derive that? There
are a couple ways to illustrate this, but | will show you 2 methods. Method 1:Backtrack by using derivatives Instead of finding the antiderivative explicitly, our goal would be to find a function whose derivative is sinx. If the function's derivative is sinx, then it must be true that the antiderivative of sinx will give
back that function. Okay, that sounds perfect. What function should we try? Let Equation 2: Backtrack Antiderivative of sin pt. 1 Notice that the derivative of this would be: Equation 2: Backtrack Antiderivative of sin pt. 2 See that we are really close, but instead of sinx we have —sinx. How can we get rid of
the negative? How about taking the function that we have and add an extra negative sign? This might lead to having the derivative to have two negatives, and it will become a positive. If we do that then let Equation 2: Backtrack Antiderivative of sin pt. 3 Now the derivative of this would be: Equation 2:
Backtrack Antiderivative of sin pt. 4 This is perfect! We have that the derivative is sinx, therefore our function is the antiderivative of sinx. Hence, the anti-derivative of sinx is Equation 2: Backtrack Antiderivative of sin pt. 5 Again, don't forget to add the constant c. Now that is a great way to finding
antiderivatives, but some integrals may require a lot of guessing. What is a better way to find the antiderivative of sin? This leads us to the next method: Method 2: Use Moivre's Theorem This method can be pretty confusing if you do not know how to use complex numbers. So skip this method if you do
not know Moivre's Theorem. Notice that according to Moivre's Theorem, we have that Equation 3: Moivre Antiderivative of sin pt. 1 Adding these two equations gives: Equation 3: Moivre Antiderivative of sin pt. 2 Simplifying the right side leads to: Equation 3: Moivre Antiderivative of sin pt. 3 Thus dividing
both sides by 2 will lead to: Equation 3: Moivre Antiderivative of sin pt. 4 We will use this later. Now, instead of adding both equations, let us subtract these two equations. Subtracting these two equations will give us: Equation 3: Moivre Antiderivative of sin pt. 5 Simplifying the right side will give us:
Equation 3: Moivre Antiderivative of sin pt. 6 Isolating sinx by dividing by 2i will lead us to have: Equation 3: Moivre Antiderivative of sin pt. 7 What are we going to with this? Well instead of taking the antiderivative of sin, we will take the antiderivative of what we see in the right hand side of the equation.
This is because they are exactly equal. Therefore their antiderivatives should lead to the exact same answer. Hence, let's evaluate Equation 3: Moivre Antiderivative of sin pt. 8 First, let us make this easier by factoring 1/2i out of the integral: Equation 3: Moivre Antiderivative of sin pt. 9 Now evaluating the
integral will give us: Equation 3: Moivre Antiderivative of sin pt. 10 Simplifying gives: Equation 3: Moivre Antiderivative of sin pt. 11 Notice that factoring 1/i out of each term and multiplying it with 1/2i gives: Equation 3: Moivre Antiderivative of sin pt. 12 Since i"2=-1, then Equation 3: Moivre Antiderivative
of sin pt. 13 Notice from our equation earlier that: Equation 3: Moivre Antiderivative of sin pt. 14 Hence substituting with this will lead us to have our final answer: Equation 3: Moivre Antiderivative of sin pt. 15 which is the antiderivative of sin. These are the two methods in finding the antiderivative of sin.
Now let us move on to finding the antiderivative of cosx. What is the antiderivative of cosx Again, people memorize that the antiderivative of cosx is sinx. However, let's show that it is true by using the two methods we have mentioned earlier. Method 1:Backtrack by using derivatives. Let's find a function
whose derivative is cosx. Why don't we say that: Equation 4: Backtrack Antiderivative of cos pt. 1 This is a great suggestion since we know that the derivatives of sin and cos are related. Now taking the derivative of this will give me: Equation 4: Backtrack Antiderivative of cos pt. 2 Notice that the derivative
already gives cosx. This is great because we don't need to make any adjustments to the function. Hence, we know that the antiderivative of cosx is: Equation 4: Backtrack Antiderivative of cos pt. 3 Once again, do not forget to add the constant C. Now if you do not want to guess and test, then we can use
method 2. Method 2: Use Moivre's Theorem From earlier we know that: Equation 5: Moivre Antiderivative of cosx pt. 1 Again, instead of integrating cosx, we are instead going to find the antiderivative of the right hand side of the equation (since they are exactly equal). Thus, let us evaluate Equation 5:
Moivre Antiderivative of cosx pt. 2 Factoring 1/2 out of the integral will give us: Equation 5: Moivre Antiderivative of cosx pt. 3 Evaluating the integral leads to: Equation 5: Moivre Antiderivative of cosx pt. 4 Distributing 1/2 to each term gives: Equation 5: Moivre Antiderivative of cosx pt. 5 Now we can
rewrite this equation to Equation 5: Moivre Antiderivative of cosx pt. 6 Coincidentally, we knew from earlier that: Equation 5: Moivre Antiderivative of cosx pt. 7 Hence substituting this will give us Equation 5: Moivre Antiderivative of cosx pt. 8 which is the antiderivative of cosx. If you want to look at more
antiderivatives of trig functions, then | suggest you look at the second section of this article "Antiderivative of trig functions" Now if you're wondering if it is possible to take the antiderivative of inverse trigopnometric functions, then the answer is yes. Since we've found the antiderivative of tanx, sinx, and
cosx, why don't we find the antiderivative of their inverses? Let's take a look at arctan. What is the antiderivative of arctan? In order to find the antiderivative of arctan, we must know what the derivative of arctan is. If you do not know what it is, we recommend you to look at this article below. It gives a step
by step solution in finding the derivative of arctan. Now to find the antiderivative of arctan, let's set up our integral: Equation 6: Antiderivative of arctan pt. 1 The hard part is noticing that we need to use integration by parts. Recall that the integration by parts formula is: Equation 6: Antiderivative of arctan pt.
2 We set Equation 6: Antiderivative of arctan pt. 3 Thus taking the derivative of u and integrating dv will give us: Equation 6: Antiderivative of arctan pt. 4 Hence using the integration by parts formula will give us: Equation 6: Antiderivative of arctan pt. 5 If you are not familiar with integration by parts, check
out the lessons on it. Now in order to integrate x/(1+x"2), we need to use u substitution. Let u=1+x"2. Then we will have du=2xdx. Therefore %2 du=xdx. Substituting this will give Equation 6: Antiderivative of arctan pt. 6 Simplifying leads to: Equation 6: Antiderivative of arctan pt. 7 Integrating gives:
Equation 6: Antiderivative of arctan pt. 8 Notice that we substituted with u=1+x”"2 earlier, so switching u back to in terms of x will give us: Equation 6: Antiderivative of arctan pt. 9 Hence we can conclude that: Equation 6: Antiderivative of arctan pt. 10 Now if are interested in finding the antiderivative of
arcsin and arccosx, then take a look at these links here. They show a step by step solution in finding these antiderivatives. Notice that the technique is very simple to the antiderivative of arctan. All of them require the use of integration by parts. Antiderivative of trig functions In this section, we will focus on
finding the antiderivative of trig functions that are reciprocals of tanx, sinx, and cosx, well as trigonometric functions which would require half angle identities to integrate. Note that reciprocal trig functions and inverse trig functions are NOT the same. Hence inverse trig integrals are different from reciprocal
trig integrals. Inverse trig integrals are the ones we did earlier! One thing to also note is that a lot of antiderivatives in this section require you to know derivative of trig functions as well. So make sure you know them well before tackling these questions. If you are not very good at them, we recommend you
to look at this link to practice! What is the antiderivative of secx? There are a few ways to do this, but the best way is to use a shortcut. For this shortcut, we will need to know what the derivative of sec is. If you do not know what it is, you can refer to this link. This link gives a step by step solution for the
derivative of sec. First, let us set up our integral for the antiderivative of secx. Equation 7: Antiderivative of secx pt. 1 Next, we are going to multiply the integrand by secx +tanx / secx + tanx. So we will give us: Equation 7: Antiderivative of secx pt. 2 What was the reason for doing this? Didn't you just made
it even more complicating? If you noticed, there is actually a relationship between the denominator and the numerator. The derivative of the denominator is the numerator! Taking that into consideration, we just use the u substitution technique. In other words if we set u=secx + tanx, then du= sec"2x
+secxtan x dx. Hence we see that Equation 7: Antiderivative of secx pt. 3 We can now easily integrate, which will give us: Equation 7: Antiderivative of secx pt. 4 Recall that u=secx + tanx, so converting u back in terms of x will give us: Equation 7: Antiderivative of secx pt. 5 which is the integral of secx.
This shortcut is really neat, but what if | were to take sec to the power of 2? Does it make it harder to integrate? It is actually easier! What is the antiderivative of sec”2? Again, | will show 2 methods. Method 1: Backtrack by using derivatives. Let's find a function whose derivative is sec"2x. Let us say that:
Equation 8: Backtrack Antiderivative of sec”2 pt. 1 This is a great suggestion since we know that the derivatives of tan and sec are somewhat related. Thus, taking the derivative gives us: Equation 8: Backtrack Antiderivative of sec”2 pt. 2 Notice that the derivative already gives sec”2x. Hence we do not
have to make adjustments to the original function, and we know that the antiderivative of sec"2x is: Equation 8: Backtrack Antiderivative of sec”"2 pt. 3 Now if you do not want to guess and test, then we can use method 2. Method 2: Integrate directly with trig identities Integrating sec”"2 x directly actually
requires us to know some trig identities. The one we will be using is: Formula 1: Trig identity 1 Now setting up our integral, we have: Equation 9: Antiderivative of sec"2 pt. 1 Using the trig identity that | have mentioned earlier, we can change our integral to Equation 9: Antiderivative of sec"2 pt. 2 We know
that tanx = sinx / cosx and we can split an integral into two, so we can modify our integral such that: Equation 9: Antiderivative of sec”2 pt. 3 Splitting an integral into two is one of the properties of integrals. If you are not familiar with the properties very well, | recommend you check this link out.
sparling/052/23052/23052notes/23052notestojan14th/node6.html Now the second integral is easy to evaluate, but the first one is a little bit harder. For the first part, we will need to use integration by parts. Let u=sinx and dv=sinx/cos”"2x dx. Then Equation 9: Antiderivative of sec”2 pt. 4 Recall the
integration by parts formula is: Equation 9: Antiderivative of sec"2 pt. 5 So plugging everything in gives: Equation 9: Antiderivative of sec”2 pt. 6 Now putting the first and second part together we will have Equation 9: Antiderivative of sec”2 pt. 7 Notice that the integrals cancel out without even having to
evaluate them. In addition, we know that sinx / cosx is tan x. So in conclusion, Equation 9: Antiderivative of sec”2 pt. 8 which is the integral of sec”2. Now let us take a look at other reciprocal functions. What is the antiderivative of cscx? You may try to use the method that involves backtracking using
derivatives, but you may find that to be a little difficult. Instead, | am going to use a similar trick which | used earlier for the integral of secx. Setting up the integral of cscx we have: Equation 10: Antiderivative of cscx pt. 1 We are going to multiply the integrand by cscx + cotx / cscx + cotx. Doing so will give
us: Equation 10: Antiderivative of cscx pt. 2 You may see a relationship between the denominator and numerator, but it is not exactly how we want it. This is because the derivative of the denominator csc x + cot x is —csc”"2 x —csc x cot X. If you were to compare this with the numerator, then we see that
we are missing two negative signs. Hence we need to change our integral to this: Equation 10: Antiderivative of cscx pt. 3 Now that the derivative of the denominator matches the numerator, we can begin using u-substitution. We set u= cscx +cotx and du = -csc”2 X — ¢sc x cot x dx, so that Equation 10:
Antiderivative of cscx pt. 4 Now we can evaluate the integral, which gives us: Equation 10: Antiderivative of cscx pt. 5 Again changing u back in terms of x will give us the final answer: Equation 10: Antiderivative of cscx pt. 6 Now you may wonder again, would changing the power of csc make the integral
even harder to compute? Not at all! What is the antiderivative of csc”"2? Again | will show two methods. You may notice that these two methods are the exact same as the antiderivative of sec”2. In fact, the process is very similar too! Method 1:Backtrack by using derivatives. Again, we have to find a
function whose derivative is csc"2 x. Again, if the function's derivative iscsc”2 x, then it must be true that the antiderivative of csc”2 will give back the exact same function, plus a constant. So let Equation 11: Backtrack Antiderivative of csc”2 pt. 1 Why cot x? This is because the derivative of cot x and csc
X relate to one another. So it is a good idea to have a function that has the term cot x. Notice that the derivative of this would be: Equation 11: Backtrack Antiderivative of csc"2 pt. 2 See that we are really close, but instead of csc”2 x we have —csc"2 x. How can we get rid of the negative? Add an extra
negative sign to cancel the other negative sign!So let us add a negative sign to our function from earlier. This gives us Equation 11: Backtrack Antiderivative of csc"2 pt. 3 Now the derivative of this would be: Equation 11: Backtrack Antiderivative of csc”"2 pt. 4 Perfect! We have the derivative exactly as we
wanted. Hence, it must be true that the anti-derivative of csc”"2 (going backwards) is Equation 11: Backtrack Antiderivative of csc”2 pt. 5 Now we might as well finish up by finding the antiderivatives of cotx and cot*2x. Method 2: Integrate directly with trig identities To integrate this, we will need the
following trig identity: Formula 2: Trig identity 2 So setting up the integral we have: Equation 12: Antiderivative of csc”"2 pt. 1 Using the trig identity that we learned above, we can convert the integral to: Equation 12: Antiderivative of csc"2 pt. 2 We know that cotx = cos x / sin x, and we can split the integral
into two parts so that: Equation 12: Antiderivative of csc”2 pt. 3 Again, the second part of the integral is easy to integrate, but the first part would require u-substitution. For the first part, let Equation 12: Antiderivative of csc"2 pt. 4 Then deriving u and integrating dv gives: Equation 12: Antiderivative of
csc"2 pt. 5 Plugging it in the integration by parts formula will give us: Equation 12: Antiderivative of csc”2 pt. 6 Combining the first part and second part of the integral gives: Equation 12: Antiderivative of csc”2 pt. 7 Again we can see that cotx = cos x / sin X, and also the integrals cancel each other out.
Hence we conclude that Equation 12: Antiderivative of csc”2 pt. 8 which is the integral of cscx. Now let us take a look at our last reciprocal function, cotx. What is the antiderivative of cotx? You may think that taking this integral requires the same trick as taking the antiderivative of secx and cscx, but it is
actually different. Instead, finding the antiderivative of cotx only uses the u substitution (very similar to the antiderivative of tanx). So setting up our integral we have: Equation 13: Antiderivative of cotx pt. 1 Note that cot x = cos x /sin X, so we can change our integral to Equation 13: Antiderivative of cotx pt.
2 Now we can use u substitution. Let u = sinx. Then du = cosx dx, and substituting these will give us Equation 13: Antiderivative of cotx pt. 3 We have seen this many times, so evaluating this gives us that Equation 13: Antiderivative of cotx pt. 4 Recall that earlier we had u = sinx. So converting u back in
terms of x leads to the final answer: Equation 13: Antiderivative of cotx pt. 5 So much easier than integrating cscx and secx! See how the process was almost the same as the integral of tanx? Instead of substituting u=cosx, we did u=sinx here. What is the antiderivative of cot*2? The funny thing is that we
already took the antiderivative of cot*2 before. We did it while we were trying to find the antiderivative of csc”"2. Setting up our integral we have: Equation 14: Antiderivative of cot*2 pt. 1 We know that cotx = cos x / sin X, so we can change our integral to Equation 14: Antiderivative of cot"2 pt. 2 We need
to use integration by parts here. Let Equation 14: Antiderivative of cot*2 pt. 3 Then deriving u and integrating dv gives: Equation 14: Antiderivative of cot*2 pt. 4 Plugging it in the integration by parts formula and evaluating will give us: Equation 14: Antiderivative of cot"2 pt. 5 So the integral of cot"2x is —
cotx-x+C. We have finally finished all the basic trig integrals, so let's take a look at trig integrals which requires the half angle identities. What is the antiderivative of sin*2? Setting up our integral we have Equation 15: Antiderivative of sin”2 pt. 1 To integrate this, we are going to use the following half angle
identity: Equation 15: Antiderivative of sin”2 pt. 2 So we can change our integral to become: Equation 15: Antiderivative of sin”2 pt. 3 We can make the integral look at bit nicer by dividing 2 to each term independently, which gives us Equation 15: Antiderivative of sin”2 pt. 4 As you can see, this is pretty
easy to integrate. Evaluating the integral will give us that: Equation 15: Antiderivative of sin”2 pt. 5 which is the integral of sin*2. Now let's take a look at another trig integral which utilizes the half angle identity. What is the antiderivative of cos"2? We want to find the integral of cos”"2. In other words, let's
evaluate the integral of Equation 16: Antiderivative of cos”2 pt. 1 This time we are going to use the cos”2 half angle identity: Equation 16: Antiderivative of cos”2 pt. 2 With this half angle identity, we can change our integral to Equation 16: Antiderivative of cos”"2 pt. 3 Again, we can make the integral look
nicer by dividing 2 to each term independently, which gives us Equation 16: Antiderivative of cos”"2 pt. 4 Evaluating the integral will give us: Equation 16: Antiderivative of cos”"2 pt. 5 which is the integral of cos”2x. To summarize, we have found the integral of 6 trig functions, as well as their integrals when
each and one of them are squared.There is an endless amount of trig functions we can integrate. So if you are looking for an integral that you couldn't find in this article, then | suggest you look at this link. Unfortunately it does not give you a step by step solution, but at least you will find the solution for
your integral. In addition, there are also subjects we have not covered such as hyperbolic integrals. If you are interested in that, then you can take a look at this antiderivative chart at the very bottom. Integral of Inx Now that we are done with integrating trigopnometric functions, let's take a look at the natural
log. Before going right ahead to integral of the natural log, let's talk about what exactly In is and what would integrating help us find. What is Inx? Inx is basically logarithm with base e of x. Another way of writing it would be Equation 17: Inx where e is a constant, and is approximated to be Equation 18:
constant e How do we graph this function? Well In and the exponential function e”x are inverses of each other. So if you are able to graph e”x, then reflect it on the y=x line to get the graph of In. Hence, the Inx graph will look like this: Graph 1: Inx graph Notice that the only thing we can calculate in this
graph without using a calculator is the In of 1. We see that Inl in the graph is 0. This is because we know that the logarithm of 1 with any base is 0. The natural log is very interesting because they have very special rules. These In rules involve the product rule, quotient rule, and power rule. For the product
rule, we are able to split a In function into an addition of two In functions if the inside of the logarithm is a product of 2 or more things. In other words, Product Rule:In(xy) = In(x)+In(y) For the quotient rule, we are able to split a In function into a subtraction of two In functions if the inside of the logarithm is a
quotient of 2 things. In other words, Quotient Rule:In(x/y) = In(x)-In(y) For the power rule, we can bring down the power of the function inside the logarithm and put it as a coefficient outside of the logarithm. In other words, Power Rule:In(x*y)=yIn(x) These properties will be very useful when dealing with
very complicating In functions. Now that we know about In very well, let's try to find the antiderivative of In x. What is the antiderivative of Inx? First, we set up our integral of Inx: Equation 19: Antiderivative of Inx pt. 1 How do we integrate Inx? What's really hard to notice here is that you need to use
integration by parts. Recall that the integration by parts formula is: Equation 19: Antiderivative of Inx pt. 2 We set: Equation 19: Antiderivative of Inx pt. 3 Deriving u and integrating dv will give us: Equation 19: Antiderivative of Inx pt. 4 Plugging all four of these into the integration by parts formula gives us:
Equation 19: Antiderivative of Inx pt. 5 Notice that evaluating the integral of In leads to the final answer: Equation 19: Antiderivative of Inx pt. 6 Be Sure to download the antiderivate table. It is very handy when you are studying, working on calculus assignments, or making a cheat sheet for your exams.
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