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Lone Cases

Case Name

Sine-Odd

Sine-Even

Cosine-Odd

Cosine-Even

Tangent-Odd

Tangent-Even

Cosecant-Odd

Cosecant-Even

Secant-Odd

Secant-Even

Cotangent-Odd

Cotangent-
Even

Step 1 - Exponent Manipu-
lation

Manipulate to sin(x)(sin>(x))

Manipulate to (sin%(x))°

Manipulate to cos(x)(cos2(x))°

Manipulate to (cos2(x))P
Manipulate to tan(x)(tanz(x))ID
Manipulate to (tan?(x))
Manipulate to csc(x)(csc2(x))P
Manipulate to cscz(x)

(csc? ()P

Manipulate to sec(x)(sec?(x))°
Manipulate to secz(x)
(sec’())°

Manipulate to cot(x)(cot?(x))P

Manipulate to (cot?(x))°

pelq={12345..1}

Pair Cases

Case Name

Sine-Odd and Cosine-

Even

Sine-Even and Cosine-

Odd

Sine-Odd and Cosine-Odd

Sine-Even and Cosine-

Even

Sine-Cosine Same

Secant-Odd and Tangent-

Even

Step 1 - Exponent Manipulation

(sin?(x))P

(cos?(x))P

(tan?(x))P

Manipulate sine powers to sin(x)

Manipulate cosine powers to cos(x)

Manipulate sine powers to (sinz(x))p
Manipulate powers to (sin(x)cos(x))°

Manipulate tangent powers to

Step 2 - Trigonometric
Identities

Sine Pythagorean Id.

Sine Power-Reducing Id.

Cosine Pythagorean Id.

Cosine Power-Reducing Id.

Tangent Pythagorean Id.

Tangent Pythagorean Id.

Cosecant Pythagorean Id.

Cosecant Pythagorean Id.

Secant Pythagorean Id.

Secant Pythagorean Id.

Cotangent Pythagorean Id.

Cotangent Pythagorean Id.

Step 2

Id.

Either two previous cases work

Id.

orean Id.

Sine Pythagorean Id.

Cosine Pythagorean

Sine Pythagorean Id.

Sine Double-Angle

Tangent Pythag-

Step 3

Let u=cos(x)

Expand and apply integral
linearity

Let u=sin(x)

Expand and apply integral
linearity

Expand and apply integral
linearity

Expand and apply integral
linearity

Expand and apply integral
linearity

Let u=cot(x)

Expand and apply integral
linearity

Let u=tan(x)
Expand and apply integral

linearity

Expand and apply integral
linearity

Step 3

Let u=cos(x)

Let u=sin(x)

linearity

Solve sine cases

linearity

Expand and apply integral

Expand and apply integral

Step 4

Solve cosine cases

Solve cosine cases

Solve other cases

Solve secant cases

Solve other cases

Solve other cases

Solve other cases

Solve cosecant
cases

Step 4

Solve cosine
cases

Solve secant
cases
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Pair Cases (cont)

Secant-Even and Tangen-
t-Odd

Secant-Odd and Tangent-
Odd

Secant-Even and Tangen-
t-Even

Secant-Tangent Same

Cosecant-Odd and
Cotangent-Even

Cosecant-Even and
Cotangent-Odd

Cosecant-Odd and
Cotangent-Odd

Cosecant-Even and
Cotangent-Even

Cosecant-Cotangent
Same

p,q,reNq={1,2345,.}

Manipulate powers to sec(x)tan-
(x)secP(x)tan9(x)

Same as previous case

Manipulate secant powers to
sec?(x)(sec?(x))P

Same as previous two cases

Manipulate cotangent powers to
(cot’(x))P

Manipulate powers to csc(x)cot-
(x)cscP(x)cotd(x)

Same as previous case

Manipulate cosecant powers to
csc?(x)(csc(x))P

Same as previous two cases

Manipulate tangent powers to
(tan®(x))"

Secant Pythagorean Id.

Cotangent Pythagorean Id.

Manipulate cotangent powers
to (cot?(x))"

Cosecant Pythagorean Id.

Tangent Pythagorean Id.

Let u=tan(x)

Expand and apply
integral linearity

Cotangent Pythagorean
Id.

Let u=cot(x)

Let u=sec(x)

Solve cosecant
cases

Let u=csc(x)
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Pythagorean Identities

Sine Pythagorean

Cosine Pythagorean
Tangent Pythagorean
Cosecant Pythagorean
Secant Pythagorean
Cotangent Pythagorean
Sine-Cosine Pythagorean
Secant-Tangent Pythagorean

Cosecant-Cotangent Pythagorean

sinz(x)=1-cosz(x)
cos?(x)=1-sin?(x)
tanz(x)=sec2(x)-1
cscz(x)=cot2(x)+1
secz(x)=tan2(x)+1
cot2(x)=cscz(x)-1
1=sin2(x)+cosz(x)
1=sec2(x)-tan2(x)

1 =cscz(x)-cot2(x)

Reduction Formulas

[sin"(x)dx, n22
fcos"(x)dx, n22
[tan"(x)dx, n=2
fesc(x)dx, n=2
[sec"(x)dx, n22

[cot"(x)dx, n22

-cos(x)sin™"(x)/n + (n-1/n) [sin"2(x)dx
cos(x)™'sin(x)/n + (n-1/n) [ cos™2(x)dx
tan™(x)/(n-1) - [tan™2(x)dx
-csc™2(x)cot(x)/(n-1) + ((n-2)/(n-1)) [ esc™2(x)dx
sec™2(x)tan(x)/(n-1) + ((n-2)/(n-1)){sec™?(x)dx

-cot™(x)/(n-1) - [cot™?(x)dx

nelq={1,2345,..1}

Miscellaneous Information

Binomial Expansion

Integral Linearity Property: Sum and
Difference

ftan(x)dx

fcot(x)dx

fsec(x)dx

jsecS(x)dx

jcsc(x)dx

fcsc3(x)dx

(a+b)" = 2 k=0 ("k) a™ b
(£ £ g())dlx = [f(x)dx =
fa(x)dx

In|sec(x)|+C

In|sin(x)|+C
In|sec(x)+tan(x)|+C

Ya(sec(x)tan(x)+In|sec(x)+t-
an(x)))+C

In|csc(x)-cot(x)|+C

-¥(csc(x)cot(x)+In|csc(x)-
+cot(x)|)+C

("k) are the binomial coefficients, equal to n!/(k!(n-k)!)

n, keNq={12345,.}
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