Integration and Accumulation of Change
AP Calculus BC - Vocabulary in context

Word

Example

M derivative /di'rvetiv/

@ integral /'mtigral/

accumulation /skjumjo'lern/

©

area /'eoria/

> O

integral calculus

J1 Riemann sum /'rimon sam/

=

rectangles

subintervals /sibm'ts:vlz/

B

. mldpoint /'midpoimt/

B

trapezoidal sum /'trepizoidl sam/

@ trapezoids

A\ overestimate / aova'restimat/

Vv underestimate /ando'restimst/

Use the derivative to find the curve’s slope at this
point.

Use an integral to find the area under a curve.

Integration measures accumulation: how much
builds up over time.

The integral gives the area under the curve.
Integral calculus studies areas and totals.

A Riemann sum adds the areas of thin rectangles
under a curve.

The rectangles get thinner as we use more of them.
Split [0, 4] into four subintervals of width 1.

[0, 4] 1

The midpoint of (0, 0) and (4, 6) is (2, 3).
(0,0) (4,6 (2,3)

A trapezoidal sum uses trapezoids instead of
rectangles.

Trapezoids often fit the curve better than rectangles.

A tangent line on a concave-down curve gives an
overestimate.

A tangent line on a concave-up curve gives an
underestimate.
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Example

z

[]

[]

N

summation notation

/sa'meifn nav'tetfn/

definite integral /defimnot 'mtigral/

limits of integration

/'limits pv mtr'grerfn/

accumulation function
/a kjurmjo'lerfn 'fankfn/

Fundamental Theorem of
Calculus (FTC)

/,fanda'mentl 'Oraram ov 'kaelkjoles/

integrand

upper limit

chain rule /tfemn ru:l/

add over adjacent intervals

antiderivative /,@entidr'rivativ/

net change /nettfeinds/

indefinite integral
/in'defiat 'mtigral/

Summation notation uses ¥ to show a sum.
hM

A definite integral has limits and gives a number,
such as an area.

In [ from 1 to 3, the limits of integration are 1 and
3.
1 3 J 1 3

An accumulation function adds up area from a
fixed start to x.

The Fundamental Theorem of Calculus (FTC)
links derivatives and integrals.

In [ x? dx, the integrand is x2.
f x2 dx x2

The upper limit is the top number on the integral
sign.

Use the chain rule for a function inside another
function.

You can add over adjacent intervals: 0 to 2 plus 2
to 5 gives 0 to 5.
0o 2 2 5
0 5

Check an antiderivative by differentiating it.

The integral of a rate gives the net change in the
amount.

An indefinite integral always includes a constant of
integration, + c.
+c
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+

constant of integration

/'konstent v mti'greifn/

power rule /'pave ru:l/

* u-substitution /ju: sabsti'tjufn/

rational /'reefonl/

long division

polynomial /,polr'nasmial/

proper fraction /props'frakfn/

¢ Completing the square

/kam'pli:tiy da skwea/

denominator /dinommerts/

arctangent

Integration by parts
/,mtr'gretfn bar pa:ts/

Partial fractions /pafl ‘frekfnz/

logarithm /'Iogarifom/

The constant of integration c is there because
every curve y = x> + ¢ has the same gradient 2x.
y=x2+c 2x
c

The power rule says the derivative of x” is nx™ 1.

n n—1

X nx

Use u-substitution to replace the inner function with
u.
u

A rational function is a fraction of two polynomials.

Use long division when the top degree is not lower
than the bottom.

3x? + 2x — 1 is a polynomial.
3x%2 4+ 2x — 1

After division, you get a polynomial plus a proper
fraction.

Completing the square turns x> + 4x + 5 into (x
+2)%2 + 1.

x? +4x + 5 (x+2)2+1

The denominator is the bottom of a fraction.

The integral of 1/(1 + x?) is arctangent of x.

1/(1 + x2) b'e

Integration by parts helps with products like x - e”.
x - e”

Partial fractions split one fraction into simpler ones.

Take the logarithm of both sides.
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Word Example

u logistic differential The logistic differential equation models growth
equation that slows down near a limit.

RAa . . . . . . o

¢ N lmproper integral An improper integral has an infinite limit or an
/ua'propa 'mtigral/ infinite value inside.

= infinite discontinuity 1/x has an infinite discontinuity at x = 0.

/'mfmat diskontr'njuiti/ 1/X x=0

?*O converges /ken'vadziz/ The series 1 + %4 4+ Y4 + ... converges to 2.

1+ %+ 4%+ . 2
pr diverges /dar'vs:dsiz/ The series 1 + 2 + 4 + 8 + ... diverges, because its

sum grows without limit.
1+2+44+8+ ..

@ singularity A singularity is a point where the function blows up.
(I) vertical asymptote A vertical asymptote inside the interval makes the
/'vaitikl 'esimptaot/ integral improper.
lg signed area /samnd 'esris/ Signed area counts area below the x-axis as negative.
X
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