Calculus BC: Q203 — Lesson 1: Integration by Parts

Up to this stage we have been unable to evaluate integrals such as the following:
_[ln Xax, J' xe*dx, I x> sin XdXx, J' tan ' xdx

The next formula will enable us to evaluate not only these, but also many other types of
integrals.

If u= f(x)and v=g(x)and if f'and g’are continuous, then judv = uv—jvdu.

Proof:

Example 1: Evaluate jxezxdx.



Example 2: Evaluate J‘Xsec2 xdx

Example 3: Evaluate Iln xdx



Example 4: Evaluate Ixzezxdx.

Example 5: Evaluate Iex cos Xdx.



Evaluate J‘sec3 Xdx.



Tabular integration



(Q203 — Lesson 1) Integration by Parts Supplement Homework

Evaluate each integral.

1. Ixe’xdx

2. I Xsec X tan Xdx

(98]

J.cot_l xdx

4. je_x sin Xdx

)]

. Isin X In(cos X)dx
6. J.csc3 xdx

7. je“ sin 5xdx

*®

Icos Vxdx



Calculus BC: Q203 - Lesson 2 (Section 6.5 Notes): Integration by Partial Fractions






Calculus BC: Q203 - Lesson 2 (Supplemental Notes): Integration by Trigonometric Substitutions

Expression in Integrand | Trigonometric Substitution
a’ —x? X =asinf
a’+x2 X=atan @
x2 — a2 X =asect

Example 1: Evaluate I

dx
x*416 — x*



dx

Example 2: Evaluate I -
4+x




VX —9dx
X

Example 3: Evaluate.[



HW: SUPPLEMENT — Evaluate Each
#2. | 8dx

X4 —x?

dx

9+ x?

#35. j

#37. j

dx
Vax* —49



x> dx

V=2

#39. j

MISC. EXTRA: J.sin3 X dx = Isinz X -sin Xdx = I(l —cos’ X)- sin X dx

Finish using u = cos X substitution.



