Exercise walk-through

Finding Antiderivatives and
Indefinite Integrals: Basic Rules
and Notation

AP Calculus BC



Integration & Accumulation of Change

I—Antiderivatives

Antiderivatives and indefinite integrals

An indefinite integral is X+t
the family of all antiderivatives: /Xndx_ 7T C(n#-1)

/ldx:ln|x|—|—(:
/f(x) dx = F(x) + C. X
/eXdX:eX+C

Never drop the constant of inte-
gration : /cosxdx =sinx+ C



Integration & Accumulation of Change

I—Antiderivatives

u-substitution — reversing the chain rule

Choose an inside function u = g(x), so
du = g'(x) dx:

/ g(x)) ¢ (x) dx / fu) du.

Look for a function and its deriva-
tive both present.

Evaluate [ 2xcos(x?) dx

Inside is u = x2, and du = 2xdx is al-
ready there:

/Cosudu:sinu—i— C =sin(x*) + C.

. . du -
Spotting that 2x is exactly 7= is the
whole trick.

For a definite integral: change the limits to

u-values, or convert back to x first.



Integration & Accumulation of Change

I—Antiderivatives

Integrating Using Long Division and Completing the Square

When a rational integrand is “top-heavy” (numerator degree > denominator degree),
long division rewrites it as a polynomial plus a proper fraction you can integrate.

Completing the square in a denominator turns it into a form like v? + a2, leading to an
arctangent antiderivative < arctan ¥ + C.



Integration & Accumulation of Change

I—Antiderivatives

Integrating Using Integration by Parts

Integration by parts reverses the product rule:

/udv:uv—/vdu.

Choose u to simplify when differentiated a.

It handles products like [ xe*dx and [ xInxdx, sometimes applied twice.



Integration & Accumulation of Change

I—Antiderivatives

Integrating Using Linear Partial Fractions

Partial fractions split a rational function with a factorable denominator into
a sum of simpler fractions:

(x—a)l(x—b) - aib (xia_ xib>'

This technique is essential for the logistic differential equation in the next unit.



AP Calculus BC

Exercises 2.1:2.3

2.1 Find /:c5 dz.

2.2 Find /(4x3 — 2z) dx.

2.3 Find / (l + 6x> dz.
x



AP Calculus BC

Exercises 2.1:2.3

2.1 Find /:c5 dz.

2.1

6
x
—+C

6+

2.2 Find /(4x3 — 2z) dz.

2.2

o 2t —224+C

2.3 Find / (1 + e‘”) dz.
T

2.3

o Infz|+e"+C



AP Calculus BC

Exercise 3.1

3.1/cosxda::

D A —sinx+C
B sinax +C
C —cosx+C

D tanx + C



AP Calculus BC

Exercise 3.1

3.1 / cosx dr =

D A —sinz+C
B sinx +C
C —cosx+C
D tanx + C

3.1B

e [cosxdr=sinz+C



AP Calculus BC

Exercises 3.2:3.3

3.2 (a) Find the general antiderivative of f(z) = 3z* + 4x.
(b) Find the particular antiderivative ' with F'(0) = 5.

2
3.3 Find / <\/§—i— —) dz. Write \/z as /2 first.
T



AP Calculus BC

Exercises 3.2:3.3

3.2 (a) Find the general antiderivative of f(z) = 3z* + 4x.
(b) Find the particular antiderivative ' with F'(0) = 5.

3.2
(a)
o Flx)=a2%4222+C

e« F(0)=C=05,50 F(z)=2%+22>+5

2
3.3 Find / <\/§—i— —) dz. Write \/z as /2 first.
T

3.3

3/2

. /(9:1/2—1—2:131)613:: %+21m\x|+02 §w3/2+21n\x|+0



