Differential Equations
AP Calculus AB - Vocabulary in context

Word Example
J\r differential equation A differential equation links a quantity and its rate
/ difa'renfl 'kwerzn/ of change.
M derivative /drrvetv/ Use the derivative to find the curve’s slope at this
point.
J\r rate of change /reitov tfeinds/ The rate of change is 5 metres per second.

5 metres per second

Co proportional /pra'pofonl/ The growth rate is proportional to the size: double
the size, double the rate.

é solution /so'luifn/ y = Ce™(2x) is a solution of dy/dx = 2y.
y=Ce"(2x) dy/dx =2y

v/ verify /verfa/ Verify a solution by putting it back into the equation.

g family of solutions The general solution is a family of solutions.

+ arbitrary constant C is an arbitrary constant: it can be any number.
C

:_,—," slope field /sloup fi:ld/ A slope field shows small line segments with the

slope at each point.

u solution curve /ss'lufnks:v/ A solution curve follows the slopes in the slope field.
/) tangent /‘tendzent/ The tangent line touches the curve at one point.
— equilibrium solution An equilibrium solution is a constant value where

the rate of change is zero.

@ concave down /kon'kerv davn/ The graph is concave down when it bends like a hill.
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'Y' separation of variables

/sepa'retfn pv 'veariablz/

<+ constant of integration

/'konstant pv mti'greifn/

% general solution
/'dzenaral sa'luzfn/

— constant solution

|> initial condition /r'nilken'difn/

particular solution
/pa'tikjols sa'lu:fn/

@l uniqueness

g continuity /konti'njuuti/
partial derivative

E) domain restriction
/da'mern rr'strikfn/

u exponential growth and
decay / ekspa'nenfl gravf) znd dr'ker/

o0 ; ;
o radioactive decay
/ rerdiav'zektiv dr'ker/

Use separation of variables: put all y’s on one side

and x’s on the other.
y X

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

The general solution includes the constant c.
c

y = 3 is a constant solution: it never changes.
y=3

The initial condition y(0) = 5 gives the starting
value.

y(0) =5

Use the starting value to find ¢ and get the
particular solution.
¢

The uniqueness theorem says only one solution
passes through the point.

The function needs continuity on the interval.

A partial derivative changes one variable at a time.

A domain restriction removes values that do not
work.

Exponential growth and decay follow y = Ce™(kt).

y = Ce™(kt)

Radioactive decay changes one element into
another.
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*3’8 Newton’s law of cooling

C:) half-life /ha:f laif/

% linear approximation

/'linta a,prokst'merfn/

A overestimate /sove'restimot/

Newton’s law of cooling says hot objects cool faster
at first.

After one half-life, half the nuclei have decayed.

A linear approximation uses the tangent line to
estimate a value.

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