CALCULUS
More graphing problems




EXAMPLE: Sketch the graph of y = 2x — (sinxz).
A. Symmetry odd (over [0,0); reflect through origin)
(i) even function: f(—xz) = f(x)
(i) odd function: f(—z) = —(f(x))
(iii) periodic function: f(x + p) = f(z)
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).
A. Symmetry odd (over [0,00); refle¢t through origin)

B. Intervals of Positivity or Negativity, and
(i) domain D [0, c0)
(ii) x,y-intercepts (0, 0)
(iii) vertical, horizontal asymptotesno asynjptotes
C. Intervals of Increase/or
[sinz];. .o =0 = [z],:
Va > 0, %[Sin x] < %[m]
Ve >0, sine <z
Vo > 0,
Ve >0, sine <z

Pos(0, co)

y O PDOS
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).
A. Symmetry odd (over [0,c0); reflect through origin)
B. Intervals of Positivity or Negativity, and

(i) domain D [0, c0) oS
(ii) z,y-intercepts ¢(0,0) ~ Pos(0; 00)
(iii) vertical, horizontal gsymptotesno asymptotes

C. Intervals of Increase o¥ Decrease | [0,c0)
D. Concavity and Points/of Inflection

— 2z — (Sin 1)

|

=2 —(cosq) >0, Vx

Yy
dy
dx

dy/dxr  pPOS pPOS 4
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).
A. Symmetry odd (over [0,c0); reflect through origin)
B. Intervals of Positivity or Negativity, and

(ii) z,y-intercepts ¢(0,0) ~ Pos(0; 00)
(iii) vertical, horizontal asymptotesno asymptotes

C. Intervals of Increase or Decrease 1 [0,c0)
D. Concavity and Points of Inflection

dy

— =2 — (cos
dx ( z)

d2

—g = Sinx

dz _  (cosx)
dx
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).
A. Symmetry odd (over [0,0); reflect through origin)
B. Intervals of Positivity or Negativity, and

(ii) z,y-intercepts ¢(0,0) ~ Pos(0; 00)
(iii) vertical, horizontal asymptotesno asymptotes

C. Intervals of Increase or Decrease 1 [0,c0)

D. Concavity and Points of Inflection
0, n], N, 2x],

|47, 5r], N[57, 67],
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).
odd (over [0, c0); reflect through origin)

domain D [0, c0) Pos(0, co)
(0,0) # domain O [0, c0) 1710, 00) pos(0, o)
ulo, x], N[r, 27], u[zw,:a'.(JO 0)7/k 4rx], Ul4r,57], N[57, 67],

- 1105003
ST U SRR SOPRRS FOOS SO
J[0, ], N[=, 2x], U[2x, 3x], N[37, 4x]| UE47T§57T§], @[57?,671‘],
6 ........
P I O
y = 2z — (Sinx)
o ........
7 21 31 4w 7
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).

odd (over [0, c0); reflect through origin)
domain D [0, c0) pPos(0, co)

o(2m, 4m)

y = 2z — (Sinx)

37

17 [0, 00)

J\L(J[QW ,37], N[3~,4%], Uld~r, 5x], N[5, 67],
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).

odd (over [0, c0); reflect through origin)
domain D [0, c0) pos(0, co)

(0,0) % 1[0, 00)

J[O, ], NNer,27], U[27, 37], N[37, 44], U[4n, 5r], N[bx,67], ...

o(Ox, 27) o(2m, 4m) L
T8 USSR OMPE SOON SORRRN eSO

677 b

y = 2z — (Sinx)
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).

odd (over [0, c0); reflect through origin)
domain D [0, c0) pos(0, co)

e(0,0) 7 1[0, 00)

J[O, «], N[x, 2x], U[27, 3x], N[3n, 4x], Uld~w, 5x], N[br,67], ...

o(m,2m) o(2m, 4m)
87 -- ........

677 b

y = 2z — (sinx)
ZC:%LI}—Q’]T/

y = 2(z —27]) — (sin(z =27
= 22 — 47w — (Sinx)

Ch.5
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).

odd (over [0, c0); reflect through origin)
domain D [0, c0) pos(0, co)

e(0,0) 7 1[0, 00)

J[O, «], N[x, 2x], U[27, 3x], N[3n, 4x], Uld~w, 5x], N[br,67], ...

o(m,2m) o(2m, 4m)
87 -- ...... .......

y — &= 2z — &% — (Sinx) ,_ .......

Ch.5
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- Ske
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AMPL
EX
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Ugh ori
): reflect t(héooo)
er [0, 00); POSLY,
odd (ov
| 0, 00)

aln 2 [

dom

)
110, 00
¢(0,0) 2

67|, ...
7], N[5,

Ul4m, 5

27, 3], (37, 4x].

U U

[W,QW]'

ul0, 7], N

27) o(2m, 4m) 87T' /|
Q(W? "

— (sinz)
— D1
y =

...............................
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).

odd (over [0, 00); reflect through origin)
domain D [0, c0) pos(0, co)

e(0,0) 7 1[0, 00)

J[O, «], N[x, 2x], U[27, 3x], N[3n, 4x], Uld~w, 5x], N[br,67], ...

o(m,2m) o(2m,4m)
127 -

y = 2x — (Sinx) o -

41 -

13
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).
odd (over [0, 0); reflect through origin)
domain D [0, c0) pos(0, co)

¢(0,0) 2 1[0, 00)
J[O, «], N[x, 2x], U[27, 37|, AN3n,4n], Uld~w, 5x], N[br,67], ...

o(m,2m) o(2m,4m)
27 -

y = 2z — (Sinx) o7 -

: _ _ Recap: First, over [0, 27],
N S A — 1 then translate repeatedly,
: : : then reflect through origin.

14
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EXAMPLE: Sketch the graph of y = 2x — (sinxz).

odd (over [0, c0); reflect through origin)
domain D [0, c0) pos(0, co)

¢(0,0) 2 1[0, 00)
J[O, «], N[x, 2x], U[27, 3x], N[3n, 4x], Uld~w, 5x], N[br,67], ...

o(m,2m) o(2m,4m) : :
127 __ .............
Y — 5y _ (Sin :L,) 87T' . ............

—6m Vo . )
...... ....... EaSIer F”’St, gph QVer [O)’]‘(‘]’
TSSO S » . then reflect through origin,

= : then translate repeatedly.
. I 15
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2 — 4
A. Symmetry odd (over [0,); reflect through origin)
(i) even function: f(—z) = f(x)
(i) odd function: f(—z) = —(f(x))
(iii) periodic function: f(z + p) = f(x)

EXAMPLE: Sketch the graph of y =

16
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5 .
< —4

A. Symmetry odd (over [0,); reflect through origin)
B. Intervals of Positivity or Negativity, and

(i) domain2 [0, 00)\ neg(0,2), pos(2,00)
(ii) w,y—intercep’gs

EXAMPLE: Sketch the graph of y =

03 nég U pOS—>o‘o
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x2 — 4

A. Symmetry odd (over [0,); reflect through origin)

B. Intervals of Positivity or Negativity, and
(i) domain2 [0,00)\{2} neg(0,2), pos(2,oco)
(ii) x,y-intercepts «(0,0) (00, 00)
(iii) vertical, horizontal asymptotes (2, —co|c0)

C. Intervals of Increase or Decrease

EXAMPLE: Sketch the graph of y =

dy | (2% —4)(32%) — (2%)(22) _ (8% — 122%) — (229

dr (z2 —4)2 (22 — 4)2
FACTOR OUT z?
o 4 — 1222 B (22 — 12)
(2=4)2 — (@=2)(=+2))? 18

Ch.5 FACTOR
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x2 — 4

A. Symmetry odd (over [0,00); reflect through origin)

B. Intervals of Positivity or Negativity, and
(i) domain2> [0,0)\{2} neg(0,2), pos(2,0)
(ii) x,y-intercepts «(0,0) (00, 00)
(iii) vertical, horizontal asymptotes (2, —co|c0)

C. Intervals of Increase or Decrease

EXAMPLE: Sketch the graph of y =

FACTOR

dy x4 — 12272 22 (22 — 12)

dz — (242~ (e —2)(@+2))?

dx

4 — 1212 . 22(z2 — 12)

T @2-4)2  ((z-2)(z+2))2 19
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35'3 €T . —

2 _ 4 Y- B

A. Symmetry odd (over [0,); reflect through origin)

B. Intervals of Positivity of Negativity, and
(i) domain2 [0, 00)\ neg(0,2), pos(2, o)
(i) x,y-intercepts »(0,0)7" o (00, 00)
(iii) vertical, horjzontal asymptotes (2, —oco|oo)

EXAMPLE: Sketch the graph of y =

C. Intervals of Inérease or Decrease a =~ 3.464
o, B) 1[0,2), /(2,a], 1 [a, c0) B~ 5.196
D. Concavity anc Pomt of Inflection caCT0OR
72 (22 — 12)
o = V12 ~ 3.464 ((;c—z)(a:-|—2))|2
o3 T («1‘ — a)(z + o
B = a2 — 4 2)(3; —- Q)El

| é\& \ '
2 20
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x2 — 4

A. Symmetry odd (over [0,00); reflect through origin)

B. Intervals of Positivity or Negativity, and
(i) domain2 [0,0)\{2} neg(0,2), pos(2, o)
(i) x,y-intercepts «(0,0) " (00, 00)
(iii) vertical, horizontal asymptotes (2, —co|c0)

C. Intervals of Increase or Decrease a~ 3.464
o(a, B) 10,2), 1 (2,a], 1 [, 00) B~ 5.196

D. Concavity and Points of Inflection
dy 4 — 1227
dr (22 —4)2

EXAMPLE: Sketch the graph of y =

(22 — 4)2(423 — 2472) — (2% — 1222)(2(7%—4) (22))
(:L.Q _ 4)43

‘ S§
N
<

oy
8
N

o (22 — 4) (423 — 24z) — (2% — 1222)(4z)

Ch.5 (22— 4)3
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2 — 4
A. Symmetry odd (over [0,); reflect through origin)

B. Intervals of Positivity or Negativity, and
(i) domain> [0,c0)\{2} neg(0,2), pos(2,c0)
(i) x,y-intercepts «(0,0) " (00, 00)
(iii) vertical, horizontal asymptotes (2, —co|c0)

C. Intervals of Increase or Decrease a~ 3.464
o(c, B)” 110,2), 1 (2,0], T [a,00) B~ 5.196

D. Concavity and Points of Inflection ~,-r10r ouT 2.
d?y  |(z2 — 4) (423 — 242) — (2% — 123:2)(4:c)|
dr2 (22 — 4)3

EXAMPLE: Sketch the graph of y =

2y — 433"[(35‘2 — ) (2?2 —-6) — (2% — 12:1:2)]
) (z2 —4)3

(22 — 4) (423 — 24z) — (2% — 1222)(4z)

— 22

Ch.5 (22— 4)3
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x2 — 4

A. Symmetry odd (over [0,); reflect through origin)

B. Intervals of Positivity or Negativity, and
(i) domain2 [0,0)\{2} neg(0,2), pos(2, o)
(i) x,y-intercepts «(0,0) " (00, 00)
(iii) vertical, horizontal asymptotes (2, —co|c0)

C. Intervals of Increase or Decrease a~ 3.464
o(a, B) 10,2), 1 (2,a], 1 [, 00) B~ 5.196

D. Concavity and Points of Inflection
d2y o (22 — 4) (423 — 242) — (2% — 1222)(4x)
dz2 (22 — 4)3
EXPAND
433[](35‘2 — 4) (22 — 6)| — (2% — 1222)]
B (22 — 4)3

EXAMPLE: Sketch the graph of y =

Az[(z?® — 10x2 4+ 24) — (2% — 1222)]

p— 23

Ch.5 (22 —4)3
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x2 — 4

A. Symmetry odd (over [0,00); reflect through origin)

B. Intervals of Positivity or Negativity, and
(i) domain2 [0,0)\{2} neg(0,2), pos(2, o)
(i) x,y-intercepts «(0,0) " (00, 00)
(iii) vertical, horizontal asymptotes (2, —co|c0)

C. Intervals of Increase or Decrease o~ 3.464
o(a, B 110,2), L (2,a], 1 [a,0) B~ 5.196

D. Concavity and Points of Inflection
@ o Az[(2* — 1022 4 24) — (2% — 1222)]
dz2 (.:c2 — 4)3

EXAMPLE: Sketch the graph of y =

_ 4z[(z* — 1022 4 24) — (a* — 1222)]

24

cnsl (22 —4)3




3

5 .
< — 4
A. Symmetry odd (over [0,); reflect through origin)
B. Intervals of Positivity or Negativity, and
(i) domain2 [0,00)\{2} neg(0,2), pos(2,cc)
(i) x,y-intercepts «(0,0) " (00, 0)
(iii) vertical, horizontal asymptotes (2, —co|c0)
C. Intervals of Increase or Decrease o~ 3.464
.(04,18)_> \l' [072)1 \lf (2,0&], T [C}f,OO) B ~ 5.196
D. Concavity and Points of Inflection N[0,2), U(2,c0)

d?y _ 4z[(2* — 1022 + 24) — (x‘f/—lz;/)']

dx? (2 —
FACTORDOUT

EXAMPLE: Sketch the graph of y =

always positive

_ 4z[22?F24] [Aw[A(z? £ 12)] Br(z2 4+ 12))
(2=4)3 — (=2 +2))°
FACTOR /
0 / 2 / :
3 25
ChS 0 neg U POS




3

EXAMPLE: Sketch the graph of y = 5 :
domain2 [0, c0)\{2} re—4 - -
neg(0,2), pos(Q?&Sj)(over [0, 00); reflect through origin)through origin)

o(0, 0y~ ~ o~ 2ARA +10,2), J,A(?,\a], T [0‘7 c0)
o(oo(,j&r;naing [0790)\{2} . N[0, 2), U(2,oo)2,oo)
Gy
o(a, 5 | o ~ 3.464
o(a, 3) 110,2), | (%_Oé], T [or, 00) p~5.196
N[0, 2), U(2,00)
4-
2-

26
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EXAMPLE: Sketch the graph of y = 239 _
domain> [0,00)\{2} x< — 4
neg(0,2), pas(2, o) odd (over [0, 00): reflect through origin)
(078 N3 .464 [0,2), L (2,a], T [a, 00)
N N[0, 2), U(2,0)

o (00, 00 3 NG
.(2,—OO| N
o(a, ) \

N

Ch.5




EXAMPLE: Sketch the graph of y =

5 4
domain2 [0, 00)\{2} < — 4 B
neg(0, 2), pos(2,co) odd (over [0, 00); reflect through origin)

110,2), L (2,a], 1o, 00)

Ch.5

o(0, O)_>

o (00, 003

.(27_OO|OO}

o(a, )




EXAMPLE: Sketch the graph of y = ; :
domain> [0,00)\{2} e —4 o
neg(0,2), pos(2, o) odd (over [0, 00); reflect through origin)
¢(0,0)” o~ 3.464
®(00, 00) . B~ 5.196
(2, —oofo0) i
o(a, B

Ch.5




§5.5

Whitman problems
65.5, p. 103—104, #1-32
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