Integral forms that you need to know

Let k be a real number, r a rational number and a > 0 be a positive real number.
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sinudu = —cosu + C

cosudu = sinu + C

sec>udu = tanu + C

cscudu = —cotu+ C
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cscucotudu = —cscu + C
tanu du = —In| cosu| + C

cotudu = In|sinu| 4+ C
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secudu = In|secu + tanu| + C

cscudu = In|cscu — cotu| + C



Trigonometric Integrals

sinz = (1 — cos2x)/2 sin®x +cos’r = 1 sinma cosnr = 3 [sin(m + n)x + sin(m — n)z]
cos’x = (1+cos2w)/2 tan’z + 1 = sec’w sinmasinnz = —3[cos(m + n)z — cos(m — n)]
sin2z = 2sinzcosz 1 +4cot’z = csc®z  cosmzcosnz = i[cos(m+ n)z+ cos(m — n)z]

./sin”xdw, /cos"xda:.

1
e If sin” x and n is odd, take out a sinz term and express sin” ! z in terms of cosx. Do substitution. Similar for cos” z and n odd.
e If n is even, use the double-angle formulas for sin? z and cos? x above.
2. / sin™ x cos" x dx.
e If m is odd (resp. n is odd), take out a sinz term (resp. cosx term) and express the rest in terms of cosx (resp. sinx).
e If m and n are even, use the the double-angle formulas for sin? z and cos? z above.
3. / sin mx cos nx dzx, / sin mx sin nx dzx, / cos mx cos nx dzx.

e Use the angle sum formulas above for sin cos, sinsin and cos cos, resp.

4, /tan”xda;, /cot"xdm.

e If tan™ x (resp. cot™x), use the Pythagorean Theorem to factor out a tan?x = sec
du = sec? z dx (resp. u = cot x, du = — csc? x dx).

22 —1 (vesp. cot?z = csc?x — 1) and use u = tanw,

ot

./tanmxsec”a:dx, /cotm:z:csc"xd:c.

o If n even, take out a sec? x term (resp csc? z term) and express the rest in terms of tanz (resp. cotz). Do substitution.

e If m odd, take out a tanxsecz term (resp cot x cscx term) and express the rest in terms of secx (resp. cscx). Do substitution.



Integration by parts

b b
/udvzuv—/vdu /udv:[uv]Z—/ v du.

Look for a product of functions such that the derivative of one and the integral of another is a basic form.

Trigonometric substitution

vaz—z? |z =asint | —7/2<t<7/2

Va2 + 2?2 |z =atant | —71/2 <t < 7/2 /secxdx = Injsecz + tanz| + C
Va2 —a? |z =asect |0 <t < t#m/2

Can drop absolute value bars. / cscxdr = Infescaw — cota| +C

Usesin™!, tan™!, sec™! or triangles to back-substitute.



Rational functions

Let p(z),q(x) be polynomials.
/ p(@) .
q(x)

0. Do long division to ensure that the degree of p(x) is less than the degree of ¢(z).
1. Factor ¢g(z) into linear and (unfactorable) quadratic terms.

2. Each term of the factorization of ¢(z) gives a cluster of terms.

e The term (x — a)” gives rise to the cluster of terms:

Al 4+ AZ + + An
r—a (r—a)? (x —a)™

e The term (z? + bx + ¢)™ gives rise to the cluster of terms:
Bix 4+ C Box + Cy Bx+ C),

2+ br+c (m2+bx+c)2+” +(x2+bx+c)m’

3. Solve for the unknown coefficients to get a Partial Fraction Decomposition.

/dx = Injx —a|+C

4. Integrate using

r—a

2r + b
/#Z_’_Cdx = In|2* +br+c|+C
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