Limits and Continuity
AP Calculus AB - Vocabulary in context
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change /temnds/

accumulation /skjumjo'lern/

limit /'limit/

at a single instant
/eta 'siggl 'mstant/

average rate of change
/'@evridz reit v tfeindz/

interval /mtsvl/

instantaneous rate of
change /,nstan'temnias reit v tfeindz/

approaches /s'praotfiz/

derivative /dirvetv/

integral /'mtigral/

arbitrarily /abr'trerili/

sufficiently /so'fifontli/

Calculus studies change, such as how fast a car
speeds up.

Integration measures accumulation: how much
builds up over time.

The terms of 1, %, Y, .. get closer and closer to a
limit of 0.
1, %, %, .. 0

A derivative gives the rate of change at a single
instant.

The average rate of change is the change in y
divided by the change in x.

y X

The interval from 2 to 5 includes every number
between them.
2 5

The instantaneous rate of change is the rate at
one exact moment.

As x approaches 2, f(x) gets closer and closer to 7.
X 2 f(x) 7

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

Use an integral to find the area under a curve.

We can make f(x) arbitrarily close to 7 — as close as
we like.

f(x) 7

When x is sufficiently close to 2, f(x) is within 0.01
of 7.
X 2

f(x) 7 0.01
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Word Example

J\r behavior /brhewje/ The limit describes the behavior of f(x) near x = 2.
flx) x=2
Id graphically /grefikli/ To find the limit graphically, look at the graph near
X = 2.
X =2
@ numerically /nju:'mertkli/ To find the limit numerically, make a table of values
near x = 2.
X =2
analytically /ns'litikli/ To find the limit analytically, use algebra.
é left-hand limit /left hend Timit/ The left-hand limit uses x values smaller than 2.
2 X

= right-hand limit /rathend'imt/  The right-hand limit uses x values bigger than 2.

2 X
<> one-sided limits The limit exists only if both one-sided limits are
/wan 'saidid 'limits/ equal.
O open circle /sopen'saikl/ An open circle on a graph means that point is not
included.
':_:' hole /hsvl/ The graph has a hole at x = 2 because f(2) is
undefined.
x =2 f(2)
@ closed circle /klsvzd 's3:kl/ A closed circle on a graph means that point is
included.
i jump /dzamp/ At x = 0 the graph has a jump from 1 to 3.
x=0 1 3
53 unbounded /an'basndid/ Near x =0, 1 /x2 is unbounded: it grows without
limit.
x=0 1/x2
% oscillates /'vsileits/ Near x = 0, sin(1/x) oscillates up and down forever.
x=0 sin(1/x)
% scale /skel/ Choose a good scale so you can see the graph near
the point.
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table /tebl/

limit theorems /limit 'groramz/

Composite /kompozut/

direct substitution

/dar'rekt sabsti'tju:fn/

indeterminate form

/,mndr'ta:mimat fom/

equivalent form /rkwwvslont fo:m/

Factor and cancel
/'feekto send 'kaensl/

rational function /refenl 'fagkfn/

conjugate /kondzugert/

radical /redki/

dominant /'domment/

squeeze theorem /skwi:z'grorom/

Make a table of f(x) for x = 1.9, 1.99 and 1.999.
x=19. 1.99  1.999 f(x)

The limit theorems let you find the limit of a sum
by adding the limits.

Composite functions, like sin(x?), put one function
inside another.

sin(x?)

For a polynomial, use direct substitution: just put
the number in.

0/0 is an indeterminate form: it does not tell you
the limit.
0/0

Rewrite the function in an equivalent form that
gives the same values.

Factor and cancel: (x> — 4)/(x — 2) becomes x + 2.
(x2 —4)/(x —2) X+ 2

A rational function is one polynomial divided by
another.

The conjugate of 2 + /3 is 2 — /3.
2443 2 —43

A square root sign is called a radical.

For large x, the x® term is dominant: it is much
bigger than the rest.

X X3

The squeeze theorem traps a function between two
others with the same limit.
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Word Example

@ discontinuous /disksn'tmju:es/ The function is discontinuous at x = 2: the graph
breaks there.
x =2
'._) Removable discontinuity Removable discontinuity is a hole that one point
/ri'muzvabl diskonti'njuti/ could fill.
X Jump discontinuity Jump discontinuity happens when the graph jumps
/dzamp diskonti'njuiti/ from one value to another.
= Infinite discontinuity Infinite discontinuity happens when the graph goes
/'mfmat diskontr'njurti/ up or down without limit.
<|> vertical asymptote The line x = 0 is a vertical asymptote of y = 1/x.
/'va:itikl 'esimptaot/ x=0 y = 1/X
— continuous /ken'tnju:as/ The beta particles have a continuous range of
energies.
B
(o continuous on an interval A function is continuous on an interval if you can
/kan'tmjuzas on an 'mtavl/ draw it there without lifting your pen.
x2 exponential /ekspo'nenf/ 2% is an exponential function.
21‘
Id logarithmic /|loge'riomik/ In x is a logarithmic function.
In x
J\r trigonometric / trigenoo'metrik/ sin x and cos x are trigonometric functions.

sin x CcoS X

ﬁz piecewise-defined function A piecewise-defined function uses different rules

/'pizswaiz dr'famd 'fagkfn/ for different x values.
x
( ) parameter /ps'remits/ In x = 2t and y = t2, t is the parameter.

x=2t y=t? t

A infinite limits /mfmet lmits/ Infinite limits happen when f(x) grows without limit.

f(x)
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OO limits at infinity

»

/'limits aet n'finrti/

end behavior /endbrherjs/

horizontal asymptote

/ hori'zontl 'esimptaot/

degrees /dr'gri:z/

ratio of the leading
coefficients
/'retfiav pvda 'li:diy kavt'fifents/

relative magnitudes

/'relatv 'maegnitju:dz/

Intermediate Value
Theorem /mts'mi:dist 'valju: '0roram/

existence theorem

/eg'zistans 'Oraram/

Limits at infinity describe f(x) as x becomes very
large.
X f(x)

The end behavior shows what a graph does far to
the left and right.

y = 2 is a horizontal asymptote: the graph gets
close to it for large x.
y=2 X

Compare the degrees of the top and bottom
polynomials.

If the degrees are equal, the limit is the ratio of the
leading coefficients.

For large x, the relative magnitudes are: logs grow
slowest, then powers, then exponentials.
X

The Intermediate Value Theorem says a
continuous function takes every value between f(a) and

£(b).

An existence theorem tells you a solution exists,
but not where it is.
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