AP|TH Exam Feview Ke?,

AP Calculus AB Mini Lesson on Derivatives

Why arc derivatives necessary? The Prodact Rule ;
_ h{x)= f{x}-glz)
= Slope of tangent lines :
e [nstantaneous velocity hix)=fg+gf

» Distance, velocity, acceleration

» Rate of change : r‘?hu ChainRule fi{x) = (3x+ 5}4‘

The Quatient Rule u=3x+5 :F_"iu]
|=3 =
wa) =L where gy 20 1 h'(x)=u'ey
glx) h{xg: 3-4{31:"‘?}4
o 58 h'(x)=12(3x +5)
E
Implicit b. x¥* -2y’ +4y-2=0
Differentiation ax - Gy (4) + i) = o
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finiti itica I Critical Numbers:
Let f be defined at c. ;

If f has a relative minimum or
Iiff'(c)=00Riff'is undefined at c, maximum at x = c,

then ¢ is critical number of f.
then c is critical number of f

NP im0 s i

Not all critical numbers produce
extrema.

Let c be a critical number of a function f
that is continuous on an open interval
containing c.

If f is differentiable on the interval, except
possibly at ¢, then fic) can be classified as

follows:

1) If '(x) changes from NEG to POS at ¢, then
flc) is a relative MIN

2) Iff'(x) changes from POS to NEG at c, then

Qrﬂatiﬁ: MAX

Let f be a function whose second
derivative exists on the open
interval.

1. Iff"(x) > 0 for all x, then the
graph of f(x) is concave upward

2. If f"(x) < 0 for all x, then the
graph of f(x) is concave downwy




ﬂe Slope of the SECANT line is the
average rate of change

The Slope of the TANGENT line is the
instantaneous rate of change

To find the equation of a tangent line to ffﬂatx::?\"

1) Find f' (x)
2) Evaluate f'(a) to determine m.
3) Evaluate f(a) to determine y-coordinate.
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=m(x—Xx,)

When f'(x) = 0 or f(x) is undefined, you have cohicol poiels

Some Critical Points are __ Extvenva.

When f(x) > 0 the function #(x) is
(derivative is positive)
When f'(x) < 0 the function f{x) is

_lNLytasing
-

e Li‘t‘.ﬂ%ia&
(derivative is negative)

rYor

When f'{x) = 0, you have aé p&ﬁﬁfﬂf—

When "(x) = 0 the function f(x) is __LenCawe. © P

(2nd der. is positive)
When f"(x) < 0 the function f(x) is _Conceve tha s

(2nd der. is negative)

e
If f(x) = 0 and f"(x) < 0, the function f(x)-has-a _

Derivative of an Inverse Function
Lel.f be a function that is differentiable on an interval [,
If_f has an inverse function g, then g is differentiable at

any X for which _,F {g[x]] # (). Moreover,

§lx) =i

(g(x)) #0

f({))
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If f(x) = 0 and f"(x) = 0, the function f(x) has-a _
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14. The polypomal function f b selected valoes of its second decivative F" piven m the table
aberve. Which of the following satemenis must ba tue?

{A) f i increasing om the imerval (0, 2}
(B} § is decreasing om the mierval (0, 2]
{C) f hae a local neaxermen a1 c=1.
. (13} The giaphof f has a poist of inflection at =

@T}E graph of F changes copcasay u the mierval (0,2).



MNon - Calculator MC

2. Let f be a foncteon with a second desrvatne grven by IF[IJ_;J{I—_’IH.:—'E}.WM 1,#.%_;“ -
ihe r-cosrdinates of the points of mflection of the graph of 7 =

y;;a;sjfp
{A) D cnly éﬁ:‘ FoS ;Eﬁ_: Fﬂ'il_?
(B) 3 oaly

(C] 0 2wl & only

La
(Y
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painti(a, 1)

24. The function f is twice differentiable with £{2)=1, (2] =4, and f"(2)=3. What is the

Mona Y
valne of the approxumation of f(12) using the line tangent to the graph of f at £=27 1= YEX-2)
(A) 04 @os ©o7 I3 @14 5-11“1{L~“|*-1}{ .
=] = '-'1 -1
28 Let f be a differentioble fanction such that f(3)=15, j(6)=3, F'(3)=—8, and ,F""{ )= b = .:}La} 'J
F{6)=~2 The function g is differentiable and g(x)= ' (x} for all £ What is the value of

= =4 +i
e §90= T b
@_u 5[ ) t ]
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(E} The valne of g°[3] cannot be detenmmed o the information grven.



Calculator MC

78. The first derivative of the function f is defined by f'(x)=sin(x'—x) for 0<x<2 On

what interval(s) is [ mcreasing? .y S'nn(".'tt %) Firs+ De-'v Test
= =l
(A) 1< x<1.445 AN R Ll cf NEGL- , oS | MNEC -
(B) 1< <1691 0 ' I 2

(C)1.445<x<1875
(D) 0577<x<1445 and 1875<x<2

(E)0<x<1and 1.6915x<2

80. The derivative of the function f is given by f'(x)=x" cos(+’ ). How many points of '
inflection does the graph of f have on the open interval (-2, 2)? 6 when £ clianeed inc, @ dec,

nC.
(A) One (B) Two (C)Three (MY Four  (EFive st LI

: 3 — :
82, A particle moves along a straight line with velocity given by v(t)=T7-(101} at time
t 2 0. What 1s the acceleration of the particle at tine ¢ =37

(A)—0914 0055 (C)5486 (D) 6086  (E)18.087
NATH#T o wDeriv (vie), x, 3)

x
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W, The lumeten [ 5 contmisons on ihe closed seerval [2, 4] and rwice differestiable an the
open interval (2, 4). I F'{3]=2 and [ x) <0 onibe open oecend (3,4}, which of the

fiallrwiang conld be @ table of values for 7 Ly (10 1o wfg_-b} s lsold— (Cliomse

(iad) (B) ©
x| rix) filx) x | Fix)
2 | .25 g .25 2 L3
3 | s 3 | 315
4 65
{m (E)
x | s(1)
F 3
2ty 5o T
1 z
4 T
Ciraph of

does | have a relative mazinwnt?
(&) ~2 auly
{B) 1 oaly
@4 oaly
{13} ~1 and 3 only
{E) -2, 1, and 4

-—_

84 The graph of the derivative of a fanction. f s shown i the Bgure sbove, The graph has
borzoaial tagpent lnes at x=-1, x=1, and x=3_ A1 wiuweh of the folloenmp values of x
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Non-Calculator FR

:%1'& Let f be the function given by f(x) = g for all x > 0. The derivative of f is given by

Fi(x) = l—Ile

(a) Write an equation for the line tangent to the graph of f at x = e’

(b) Find the x-coordinate of the critical point of £ Determine whether this point is a relative minimumn, a
relative maxinum, or neither for the function f Justify your answer.

{c) The graph of the function f has exactly one pc::i.ut of inflection. Find the x-coordinate of this point.

Sheeo 'n2 et L

(d) Find 121{: s e Gt — =

%1 Letg be a contimous function with g(2) = 5. The graph
of the piecewise-linear function g’, the derivative of g, is

shown above for -3 <x < 7.

(a) Find the x-coordinate of all points of inflection of the
graph of y = g(x) for -3 < x < 7. Justify your
answer.

(b) Find the absolute maximum value of g on the
interval —3 < x < 7. Justify your answer.

{c) Find the average rate of change of g{x) on the
interval -3 <x<7.

X

(=3, —d)

Ciraph ol g"

(d) Find the average rate of change of g'(x) on the interval —3 < x < 7. Does the Mean Value Theorem
applied on the interval —3 < x < 7 guarantee a value of ¢, for -3 < ¢ < 7, such that g"(c) is equal
to this average rate of change? Why or why not?
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Non-Calculator FR

# %  Consider the closed curve in the xy-plane given by
2124yt +ay=s.

dyv —(x+1)
Show that - b 5 s
(a) Show 2(}13 -I-]}

(b) Write an equation for the line tangent to the curve at the point (-2, 1),
(c) Find the coordinates of the two points on the curve where the line tangent to the curve is vertical.

(d) Is it possible for this ciwve to have a horizontal tangent at points where it intersects the x-axis?
Explain your reasoning.
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