AP Calculus L S
Comprehension Checks: Chapter 4Partl

Extreme Values

1. Extreme values (maximum and minimum function values) are (x—va!ueor ordered pairs).

- peinecsdhiem: ()7 £ Soratt xor #(OEFC) Prratts

a. absolute or global extrema

‘ Slitf mkxwd a.bovu" <,
-b. relatweorlocalextrema In & "'ND. -FCC is eitfeor a4 max ar muh

Ifa functlon is contmuous on{a, b]; then there MUST be what types. of extrema of f on the interval? aloso lude
Endpoints of. a closed interval are candidates for whnch type of extrema only? - a.lo $0 [wd€ -

What type of extrema’ reguire a two-sided. interval? lo (,a_(?

;U A w

.-To find extrema of a continuous function f on [a, b): o :
a. Determine the critical numbers of f by considering what TWO cases? . £ =
b. Evaluate fat what x—\.ralues'-J e,nd.POi VLK ﬂf crvh Ciak n WW‘Q{/‘(S : -j—
c. How do you identify the absolute maximum and minimum? lq,\roa?_SJr M& 81 skep 9
; y,\;m 3 va-w-
Rolle’s Theorem and the Mean Value Theorem_
1. Both Rolle’s Theorem. and the Mean Value Theorem require a function f thatis : _
Cﬁmhﬂmms __on[a,b]and aUPFOfMa/\aUZ on (a, b). Rolle’s -
Theorem has the additional hypothesis that F’ (CL) P ( \9)

2. Ifthe hypotheses stated in question 1 are satisfied,. the Mean Value Theorem GUARANTEES avalue c

b)—{/a) '

located a<c< b suchthat__ *F {C) = 'EL‘FQéL _- Rolle’s Theorem GUARANTEES a
valuec,a<c<bsuchthat ¥ C@ =0 :

3. . Geometrically, both theorems find values of ¢ where the _: -]-d/vl.;(,)!/\/d“ R f _ to the

curve at x = cis parallel'to the Heand : connecting g ,£ (a) ) and
(e, LY o

- 4. Both theorems locate x-values where the __} W%WMS rate of change ata
partlcu!ar pointis equa! to.the Wa\;b@, . rateof change over the entire
: mterval

Curve Sketching N : o . _
1. Find the MW\RA/V\ ____ofthe function, which is alt values_;qf_x.;fqr which the

function produces a real rasult. P : _
2. Findall_cA” iR Cﬂk Values . of the function, which-are‘—-'fognt!\;by finding where the
derivative of the functionis O and DN E ' oy

3. I a function is increasing on an interval, then its derivativeiis - 'PO'S,\H vk on the

interval; if a function is decreasing on an interval, then its derivative is Mﬁa,h\re- “onthe




interval; if a function is constant on an interval, then its derivative is O on that

interval.
, i :
4. Usea [ﬁ-b&l{d number line for 'P to justify the intervals of increase

and decrease for f. This is NOT known as the first derivative test.

5 The F:rst Derlvattve Test states that |f fis contmuous on an open interval | that contams ¢, a critical
number of f, and iffi is d:fferentlable on i except possnbly at ¢, thenf(c)is a
> a'.". relatwe mm:mum va!ue off lff changes o+ _ : atx=c¢
b. " relative maximum value offlff changes T o ~ . _atx=c¢
6. A-function is'concave up on an interval if the tangent Bnes to the curve are ):x’,lglg the curve'and a
| function is concave down on an interval if the'tangents to the curve are Ak6v€ _the curve.
. 7. Ifafunction fis concave up on |, thenf " is + andf'is_in C-’ on . If a function f is concave
h Ejowh on'.lf' then'f'" is_ -~ . “andf'is_ ALC onl. ‘
R Us'e'a ' \Wd L :‘ ‘number line for f X to justify the intervals of
o _‘ ( concawty forf Thls |s NOT known as the second derivative test. R
9 An mﬂectlon pomt is an ordered pair where Con CaN !}’(/\ _of the function

changes- 50 the second 'deriv'ative of the function Gha./vu;\zj %anr\

10 The Second Derivative Tests states that f isa funct:on such that f (c) 0 and f axists on an open

L

' mterva[contalnmgc If

a. " f"(c)>0,thenf(c)isa Y€l. min _- - -,

Ceb. T f"c)<0,thenf(c)isa. yel. WLM ' :‘"" 4and '

C. f “(c) = 0, then no conclusion about relative extrema is poss:ble sa the-

\ L
. 'F Y\\Mvtbuf \ fing should be used to determine if a maximum or minimum

: fhas been located. - o
113, In order to show that a refative extrema has been found, it is NOT enough to show a zei‘p of nohexistent
first derivative and in order to shewth’ata"cen:ca\}it:\i' ¢hange has been located, it is NOT enough to show
a zero or nonexistent second derivative. Both"'requ'i‘r'e"'shov\'fing a_ SV G C!/LO.M%L in

the appropriate number line. The number line to use for showing a relative extreme value is ’(: :

and for showing a concavity change the number line is 'P“ . In either case,
] Qb—d ' ‘alf number lines. Sl
12. ' The graph of f ' is provided to you. The graph of f will increase when the given graph
js above. He « —OM S and the graph of f will detreass when fhe given graph
*S bed gw Hae X~BAS | The graph'of fwill have a horizontal tangent when the given
graph INLS N sf-'(\n WCQ»P}“ . The graph offwﬂl have an inflection point when the given

graph Tur A . Thegraph of f will be concave tp when the given graph




[ Nexy€aqa sL8 ‘ and the graph of f will be concave down when the given graph

Ao e Capss . The graph of f ” will be above the x-axis when the given graph
MCy€a sLs and the graph of f ” will be below the x-axis when the given graph
Ao careca ses
' 13. | When using anf, f/, or f* graph to answer questions about a related graph, all justifications MUST refer -
tothe (O i v . graph. . R ‘ -
Y £0<)

14. To find horizontal asymptotes, evaluate S Re and
| ’O,Zl-% t ()C> . - If either or both of these limits are finite values L, then g =L

is a horizontal asymptote of f.

15, Tofind vertical as\/mptotes, find valtjes ofxso that ei‘ther th!e"r'ight or left hand limit is s . The
vertical asymptotes are X ’-“ "I@. A_-where k pro@uces an infinite Ilim'it,“e_,itber-fmm the right, the left, or
ot Sl T U Do

Related Rates

1. Use mathematical notationto & '!’Lt(’., Hee cyiM and the quantity to be found. Be
careful with signs. What words will indicate é positive rate of change? o
O,\’Y"OW i f\-‘\ i V\’F’(“-’h f\ﬁ\ 2 ‘ Wf—‘t?l\'\-ﬂ €4X. What words will indicate a
negatlve rate of change? Sk\"‘l n )u\ V\,Q 0\2 F’(Mﬂr\q A@CX“WI f\-O] N cie.
2. Draw and label a diagram and state the equatlons relatmg all quantlt:es Remember to Iook for.-
Srailar As | rigt bs |
3. D:fferent:ate your equatlons ‘with respect to the same varlable whtch |s usualty tlme and then
Subsh f’v\i‘e— L values and given mformatton o ' |
4. Don't forget touse i WNH if provided in the question.

5. Writea sentence to gwe meanlng to your answer. Change S|gns toa verbal context.




AP Calcutus _
Comprehension Checks: Chapter 4 Part 2

Optimization

1.

5.
6.

Define any variables introduced. State equations relating all quantities inyoived. State the qnantities o

be determined. Determine AvAan

If there are more than two variable quantities eliminate until only 2 remain. If radicals are involved,

’cons:der the square of the quantity. Maxnmums and minimums will be focated at the same x-values if all

quantltles involved are DO£ { ’h e
Differentiate and solve for CY‘l‘h Cﬂ.—@, h LLW\.WS' . Remember to check for nonexistent

derivatives.

Use either the 7B W‘\\(-T&'f' or Second DexiV. to classify

 the type, if any, of relative extrema located. Keep domain in mind.

Label all work!

Answer the question that was asked.

anferentlaIs/Lmeanzatlons/Tangent Llne Apprommations

1.

The nlce " value of x is one for whlch the functton and lts derwatlves are

" ,ﬁd_éu 'i'b C,mu.»pu)'ﬂ Th|s is known asc and should be close to the x-value at whlch

Noe ke

10.

you are approximating the function value.

The formula for the linearization or the tangent line apprommatlon for f(x) atx=c |s glven by

Lxy = £ + () (x<¢)
The formula for the dlfferential ofy is given by M ’p L‘t) d))‘
!
The formula for the dlfferenttai of y when x = ¢ is given by AM ’F [C) d X

Using differentials, “bad” y is approximately s *+ d/\af

When computing estimates with differentials, dx —-q x—C ( bM X~ Nice X ) _

To determine if a differential,/tangent line approximation is too large or too small, use the
_CorCaV !‘l'l/\ of the original function when x =c. If f “(c} > O then the tangent

line estimates are too ?VV%‘-'L because the tangent lines will be bum the curve. Kf" {c)<0

then the tangent line estimates are too [MQ(_. _because the tangent lines will be &Jpo¥€ _ the

curve.

The true value of Ay, also known as error or propagated error, is estimated by

dn

U -
Relative error is approximated by W C nice b&)

Percent error is approximated by yel. exror x (oo




Business/Economics Applications

1.
2.
3.
4,

The demand function gives the Pf't L the compa.ny can charge.
The revenue function is K- p (96’)

The profit function is R - I

The average cost function is ch)/ X

The break even point is where K and C are equal, so profitis O .
Marginal means W\VM‘N‘{ . Marginal revenue/cost/profit for c units

produced and sold is approximately the extra revenue/cost/profit from selling/producing/selling and

producing L Next (3

‘Newton’s Method

1.

N

s_u .

4,

State the formula for the ‘&plus first approximation of the root of f(x).
p— m— y/,
X A T X ry -F (K r\)

If x, is not provided, use the QU’Y“O-?F to find an interval that contains a zero

of the function. :
The n plus first approximation is the X "TWP'}- ‘ of the tangent line drawn to
f(x) at the nth approximation. '

Newton’s method will fail if the tangent line to f{x) at x; is l/\p'f\ ‘L{J"V\J'“-—Q because

finding the value of x, will involve division by 0.

Continue applying Newton’s method until the desired accuracy is reached. This will be when two

successive approximations CLQVNEE, 1o 0‘?.8!\(‘:.& _mrmaﬁ. 1

Record each approximation given by the calculator. if the question is graphical, sketch each tangent line

and identify x,, %3, and so forth on the x-axis.







