Graficele functiilor trigopnometrice

In trasarea graficelor functiiolr trigonometrice se urmaresc mai multe etape:

a) gasirea domeniul maxim de definitie a functiei

b) gasirea intersectiei graficului cu axa Ox (f(x)=0)

C) gasirea intersectiei graficului cu axa Oy (se calculeaza f(0) )
d) se calculeaza |jm f(x)

X — *oo

a) se studiaza paritatea sau imparitatea functiei

b) se studiaza periodicitatea functiei

C) se studiaza continuitatea functiei

d) se studiaza semnul functiei pe domeniul de definitie

1

a) se cauta asimptota orizontala

b) se cauta asimptota oblica

C) se cauta asimptota verticala in punctele de acumulare unde functia nu este
definita

IV

a) se calculeaza derivata |
b) se gasesc radacinile derivatei | si valoarea functiei in aceste radacini
C) se gaseste semnul derivatei |

V

a) se calculeaza derivata |l
b) se gasesc radacinile derivatei Il si valoarea functiei in aceste radacini
C) se gaseste semnul derivatei Il

4

a) se construieste tabelul de variatie a functiilor

VI

a) se traseaza graficul functiei

Sa se reprezinte grafic functiile:




1) f(X) = sinx (1+ cos x)

1

fi(x)=sinx f(x+2kTD) =f,(X)= T =2kTl= T, =2T1
f,(x) =1+cosx f,(x+2kT) =f,(X)=>T =2kTT= T, = 2T
= putem considera restrictia %0,21.[] - R

f(x) =0 = sinx (1+cosx) =0

sinx =0 1+cosx=0
X154 =0,TL2TT cosx=-1=x,=T1
2

f(—x) = sin(-x) (1 + cos(—x)) = —sinx (1+ cos x) = —f(x)

= f(x) = functie impara = graficul simetric fata de origine

f(x + 2kT0) = f(x) = f periodicade T, = 2TT

functia e continua pe domeniul de definitie ca produs de functii elementare

3

- asimptote orizontale
lim f(x) =sinx(1+cosx) =(|im sSinX)(1+ |jm cosx) = —

X — *oo X — *oo X — *00

= () asimptote orizontale
- asimptote oblice

y =mx+n
. f(x . Sinx
m=|im ) lim ~ (1+cosx)=—
X — Foo X — Fo00

= () asimptote oblice
—asimptote verticale - ( () pct. de acumulare unde functia nu este definita)

4
f1(x) = (sinx(1+ cosx))' = cosx(1+ cosx) - Sin°X = cox + cos’X - sin®x =

=COS X + C0S?X - 1+ c0S’X =2c0s°X +CcosX -1



f(x) =0

= 2c0s?x+cosx—-1=0 cosx=t tO[-1,1]
2t +t-1=0

A=1+8=9

-1+3
t,, = St =-1 t, =
1,2 4 1 2

N

= (cosx +1)(cos x —%) =0

1
cosx=-1 COSX:E
T 5TT SJ_ 5
=T0 (1) =0 e - EE S CLER
3 3
X TV3 T 5TU3
cosx+1 + + + + 0 + + + + +
cosxtlr + + o - - - - - - - 0 + + +
F(x) + + 0----0 - - -- 0+ + +
5

f2(x) = (2c0s? X +cos x —1)'= —4coS X Sin X — sinX = —sin x(4 cos x +1)
f2(x)=0

sinx=0 cosxz_i
4
X153 =0, TE2TT =Tl- arccos% f(Tt—arccos 1) _%
=T+ arccos1 f(TT+ arccos—) = 315
4 4 16

X 0 T- arccosi Tl T+ arccosE




-sin X o---- - - - -0+ + o+ + o+ 0
4cosx+1 + + + O0- - - - - - -0+ + 4+ + +
’(X) 0O-- - -0++ + +0----0++ + + + O
VI
X 0 TV3  T® arccosE m  TearccosE  5TV3

2TT
fx) + + +0- - - - - --0- - - - - - 0 + + +

f'd) 0- - - - -0 + +0---0+++ + ++0

f(x)




i) f(x) =cos2x + 2cosx +1

1

fi(x) =cos2x f(x+2kT)=f(x) =T=2kTTt = T, =2TT
f,(x) =cosx f(x+2kT)=f(x) =T=2kTT = T, =2TT
= putem considera restrictia%o’zm - R

f(x) =0 = cos2x +2cosx+1=0
2cos®x —1+2cosx+1=0
2(cos®x +cosx) =0 ‘ : 2

cosx(cosx+1) =0

Tt 3T
2 2

cosx =0 Xy
cosx=-1 X3 =T

2

f(—x) = cos(—2x) + cos(—x) +1=cos2x + 2cosx + 1= f(x)

= f(x) functie para = grafic simetric fata de Oy

f(x + 2kT) = f(x) = f periodica de perioada principala 2Tt

functia e continua pe domeniul de definitie ca produs de functii continue

3

asimptote orizontale :
lim cos2x + cosx +1= |jm Ccos2X + 2 |jm Ccosx +1=—

X — too X — oo X — +oo

= nu exista asimptote orizontale
asimptote oblice :

y=mx+n
. C0S2X . COSX _
m = [im +2im +0=
X — *oo X — *00

= nu exista asimptote oblice

asimptote verticale :

nu exista pcte de acumulare unde functia nu e definita
= nu exista asimptote orizontale



4
f1(x) = (cos2x + 2cosx +1)'= -2sin2x - 2sinXx = -4 siNXCOS X — 2sinX =
=-2sinx(2cosx +1)
fi(x)=0 =sinx=0 x, =0;X, = TEx, = 2TT
f(0) = 4;f(T) = 0;f(2T) =4

1 2TT 4TT
=>COSX=-— X;=— ; Xy, =—
2 3 3
2 1.4 1
f(—)=-=:f(—)=-=
(f:[) 2 (3 2
X 0 2TV3 T 4TV3 2Tl
-2sinX 0- - - - -0+ + + + + +
2CosSx+1  + + +0- - - - 0 + + +  + +
() 0- - - -0+++0-- -0+ + + + + + +

)
f2(x) = (-2sin2x —2sin x)' = =4 cos 2x — 2¢0s X = —8¢0s? X + 4 — 2¢0S X
= —2(4cos? x +cos x - 2)

f2(x) =0
4cos’x+cosx—2=0
A=1+32=33
cosxl:_1+ 33 “33_1:> X, = arccos '33_1=0.93;X1D(E,1—T)
8 8 8 4 3
X, = 2TT—arccos /33 _1=5.34;x2 D(@,E)
8 3 4
COS X, = ~1V33 _ 433 +1:> X5 = TT—arccos “33+1:2.57;x3 D(@,E)
8 8 8 7 6
X, = Tt+ arccos '33+1=3.7O;X4D(9—n,8—n)
8 7 7
6
X 0 X1 2TU3 X3 T X4  4TU3 X 2T
f'iX) 0-- - - - --0++ + +0------ 0 + + + + +0
f2(x) --- - 0+ + + + +0-- - -0++ + + + +0- - - -

f(x) 4 1.88 -0.5 -0.26 0 -0.26  -0.5 1.88 4




iii) f(x) = sinx cos® x

f(x)=cos®x f(x+2kT)=f,(x) =T=2kTT = T, =2TT
f,(x) =sinx f,(x+2kT) =f,(x) =T =2kTt = T, =2TT
= putem considerarestrictia %O,ZTQ - R

f(x)=0 = sinxcos®x=0
sinx=0 =x,=0 x,=TT X =2T1

cos’x=0 = x4=1—T Xg = —
2 2

2

f(—x) = sin(-x)cos®(-x) = —sinx cos® x = —f(x)

= f(x) functie impara = grafic simetric fata de origine

f(x + 2kTD) = f(x) = f periodica de perioada principala 2TT

functia e continua pe domeniul de definitie ca produs de functii continue

3

asimptote orizontale :

lim sinxcos® x = |jm sinx |jm cos® x = —

X — *oo X — foo X — foo

= Nnu exista asimptote orizontale
asimptote oblice :
y=mx+n

- sinx .. 3. _
m=[jm —— lim cos” x =

X — *oo X — *oo

= nu exista asimptote oblice

asimptote verticale :

nu exista pcte de acumulare unde functia nu e definita
= Nnu exista asimptote orizontale

A
f1(x) = (sinx cos® x)'= cos* x —3sinx cos? sinx = cos? x(cos? x —3sin? x)
f(x) =0



c082x=0:>x1:g f(x,) = 0; X, :37ﬂ f(x,) =0

cos?x —3sin® x =0 = cos?x = 3sin? x ‘ - 3c0S°X

73

1
StgPX == Stgx=+-—
J 3 d 3

J3 T 27
616

Xz =arctg——=—

3 6

J3 1Tt L7 J27

X, =T+arctg—=— f(—)=——
4 93 76 (6T[) 16

J3 5T .5 V27
Xe =Tl—arctg—=—  f(—)=—-——
> 93 76 (6T[) 16

J3 _1am um _ J27
B )" "6

Xg = 2TT—arctg 3

6
X 0] TV2 5TU6 7TU6 3712 11TV6 2T
cos2x-3sin2Xx ++4+ + +0- - - 0+ + 0 - - = - -= -0+ + + ++
COS2X + + + 0+ + + + 4+ + + 4+ 0+ + + + + +
(%) o+ + 0----0+++0- - -0- --0++ + ++

f2(x) = [cos? x(cos® x —3sin® x)]'=

—2cos x sinx(cos? x —3sin? x) + cos? X(—2cos X Sin X — 6 Sin X cos X) =
—2co0s® xsinx +6sin®> xcos x —2cos® xsinx — 6 sinx cos® x

= -10cos® xsinx + 6sin® x cos x = —sinx cos x(10 cos? x — 6sin? x)

f2(x) =0 = -siNXCOSX =0 = X135 =O,§,TL37T[,2T[

1Ocoszx—63in2x=O:100082x=6sin2x‘:6coszx
5 5
StgPX =" tgx =+, |- =
g 3 g 3
5
:x6=arctg\/g f(xs) =0.18

X, = T[—arctg\/g f(x,)=-0.18



Xg = TU+ arctgﬁ f(xg) =0.18

Xg = 2T[—arctg\/§ f(xg) =-0.18

X 0 V2 Tl 372 2T
sinx O+ + + + 4+ + +40- - - - - - - - -0
COSX + + + +0 - - - - - - - 0 + + + +
-sinxcosx 0 - - - -0+ + +0- - --0+ + + 0
X O o091 M2 222 T 4.05 32 5.37 2T
-SiNXCOSX O---0+ + +0- - --0+ + + 0
10cos?sin2x + + 0-- - -0+ + ++ 0- - - - - 0+ + +
f2(X) 0--0++0-0+ + 0--0+ ++0--0++ O
6

X 0O TV6 091 TV2 222 5TU6 Tl 7TU6 405 3TV2 537 11TU6 2Tl
ff)) 0+0 - --0- - - -0+ + +0- - --0--- -0+ +
ffx) 0--- 0++0--0++++0--- --0++0--0++++0

f(X) 0 032 018 O -0.18 -0.32 0 0.32 0.18 0 -0.18 -0.32 0

Se obseva ca graficul functiei pe intervalul [0, T{ este identic cu cel pe

intervalul (TL2TT, Tn consecinta vom reprezenta functia doar pe intervalul [0,

TU.



1- cos?x

iv) f(x) = — :
(sinx +cos x)(sinx — cos X)
1
) = 1- cos?x _ sin®x _ sin®x
(sinx +cos x)(sinx —cosx) cos?x-sin?x  COS2x

:cost¢032x¢E+k 2D XE—+—
2 4 2

sin®(x +KTT) _ (-sinx)® _ sin®x _ )
cos(2x +2kTl)  cos(2x)  COs 2X
= T=KIT= T, =TI

f(x +KTD) =

= putem considera f : [0, T]\ {17‘:[371-[} - R

2
f(-x) = sin“(—x) _ Sin“X
cos(—2x) cos2x
f(x + KTD) = f(x) = functie periodicade T =KTU (T, =T
functia e continua pe domeniul de definitie caraport de functii continue

3

asimptote orizontale : -

= f(x) = functie para = graf. simetric fata de Oy

i sin®x _
x'ﬂl COS 2X
asimptote oblice : -

y =mx+n

-2 -2
) SIN“X 1 ) SIN“X .. 1
m=|im E = lim Him ==
Xt X COS2X yx_.+0 X  x.+0COS2X
asimptote verticale :

1

s =limf(x) = & =+
X=7 +

T[
X<—
4



m_ . :
= X = 7 asimptota verticala

4
£105) = 2SINXCOS X COS 2X +25in 2X sin® x _ sin2x(cos2x +2sin? x) _
(x) = 2 - 2 -
COS” 2X COS” 2X
sin2x(cos? x —sin® x + 2sin” x) _ sin2x(cos® x +sin®x) _ sin2x
cos? 2x cos? 2x cos? 2x
TU

f (X) =0 = X135 = O’E’T[

= ptx 0O IN S, 110050 ptx 0L TV ED, (%) <0
2 4 2 4
5

sin2x _ 2cos® 2x +4cos2xsin® 2x _ 2cos® 2x + 4sin? 2x _

f2(x) = =
) cos? 2x cos* 2x cos® 2x
20s? 2x +25sin? 2x + 2sin® 2x _ 1+ 2sin® 2x
cos® 2x cos® 2x

fz(x)>0ptxD(0,E)D(3—n,n)
(9 <0ptx (5, ) 0 (.2

6

X 0 TV4 T2 3TV4 T
i) O+ + + 1 + + + +0 -- - - -] - - - - - -0
fz(x) O+ + + +1- - - - - --- - - - - -1+ + + + + +
fx) O "] oo -1 I 0




COS X
COS 2X
fi(x)=cosx fi(x+2kT)=f(x) =T=2kTTl =T, =2T1
f,(x)=cos2x f,(x+2kT)=f,(x) =T =2kTT = T, =2Tl

c032x¢032x¢g+kn‘:2:x¢§+k7n

v)f(x) =

= putem considera f : [0,2T] \ {17‘:[+ k%—[} - R

fxX)=0=cosx=0 = x1=E x2=3_T[
2 2

2

F(=x) = CoS(—X) _ cosx ~ (x)

cos(—2x)  cos2x
= f(x) functie para = grafic simetric fata de Oy

f(x + 2kT)) = f(x) = f periodica de perioada principala 2TT

functia e continua pe domeniul de definitie caraport de functii continue

3

asimptote orizontale :
. COSX _
x“ﬂl COS2X
= nu exista asimptote orizontale
asimptote oblice:
y=mx+n
m= lim “%* fim ==
x40 X x_ 40 COS2X
= nu exista asimptote oblice

asimptote verticale :

V2 V2
limf(x) = OL =+ ; |limf(x) = OL =—00 = gz asimptota verticala
x + x 1 -
4

Tt Tt
X<— X>—
4



lim f(x) = — 2 =4w lim f(x) = 2 =00 ELLS asimptota verticala
KL 0_ KL N 4
3# 3n
X<— X>—
4 4
A2 2
lim f(x) = 2 = ; lim f(x) = — 2 —tw= CLLS asimptota verticala
. 5m : 3 0. 4
5# 3n
X<— X>—
4 4
V2 V2
lim f(x) = 2 = ; lim f(x) = 2 = 4o m. asimptota verticala
L 0_ L 0, 4
7n an
X<— X>——
4 4
4
F1(x) = ( COS X )= —SINXC0S2X +2C0SXSIN2X _
COS 2X cos? 2x
—sinx(2cos® x —1) + 4cos? xsinx _ sinx(1—2cos® x + 4cos? x) _
cos? 2x cos? 2x
(10 = SINX(L+ 2cos? x)
(X) - 2
COS” 2X

fi(x)=0 1+2cos’x>0=sinx=0=> X;,; =0, T{2TT

1+2cos? x >
s x>0l T+ XY 102 0x 0 2 {2+ KT 1) <0
cos? x>0 4 2 4 2

)
sinx(1+ 2cos? x)
f2(x) = '=
()= cos? 2x
[cos x(2cos? x +1) — 2sin x(cos x sinX)]cos? 2x + 2sin x(2 cos? X +1) sin 2x cos 2x

cos” 2x
_[2cos® x +cos x — 2sin? xcos x] cos? 2x + 2sin x(2cos? X +1) sin 2Xcos 2x _
cos* 2x




_ cosx(2co0s? x +1-2sin? x)cos 2x +2sinx(2cos? X +1)sin2x _
- cos* 2x B
_ coSX(2+c0s2x)cos2x +2sinx(2cos® x +1)sin2x _

- cos* 2x -

_ CcosX(2+cos2x)cos2x +4sinx(cos2x +2)SinXCoSX _

cos* 2x
cos x(2 + cos 2x)(cos 2x + 4sin® x) _
cos® 2x

f2(x) =0;
2+cosx>0 (0)OD

cos2x +4sin® x =cos® x +3sin’x >0 (O)xOD

TT 3T
= COSX=0= X, =—,——

2 2
X 0 TV4 /2 3TV4 5TV4 3712 7TV4 21
cosxk + + + +0- - - - - - - - -0+ + + + + +
cogioy *++0-------0+++0-- -------0+++
r + ++ ----0 ++ +1-- - --1++ +40- - - - -1 + + +
6
X 0 TV4 /2 3TV4 il 5TV4 3TV2 7TV4 2T
ffx) O+ +1+ + + + ++ |+ +0---|- -« - - - - - | -- --0
f2(x)+++|----0+++|-------|++++O-----|+++

fx) 1 ™I, 0 ), o R 0 )




1-sinx
1-cosx
cosxz1=f:R\ U2kl - R

kOz
fi(x)=cos2x f(x+2kT)=f(x) =T=2kTl = T, =2TT
f,(x)=cosx f(x+2kT)=f(x) =T=2kTT =T, =2Tl

vi) f(x) =

f(x)=0 =sinx=1= X, =g+kT[

2

1+sinx :
f(-x) =——— functie oarecare
1-cosx

f(x + 2kT)) = f(x) = f periodica de perioada principala 2TT= f : (0,2T) - R
functia e continua pe domeniul de definitie ca produs de functii continue

3

asimptote orizontale :
. 1+sinx _ _
X“fll, 1-CcosX
= Nnu exista asimptote orizontale
asimptote oblice :
y=mx+n
m=lim T im ==
Xt X X -+ L= COS X
= nu exista asimptote oblice

asimptote verticale :

lim 1-sinx =i:+oo - Jim 1-sinx =i=+oo

x.ol—cosx O, xo2nl—cosx O,

x>0 X<2T

= X =0 six = 2TTasimptote verticale

4

F(x) = cosx(1-cosx) +sinx(1-sinx) _ cosx —cos® x +sinx —sin’ x _

(1-cos x)? (1-cos x)?

J2 2
_1-(sinx+cosx) _ 1_\/§(C°SX2+S'HX2) : l—\/E(cosx—ZS

(1-cos x)? (1-cos x)? (1- cos x)?




fl(x)=O:>cos(x—ﬂ)=£:>x—ﬂzﬂz>x=E

4 2 4 4 2

X—E=2T[-E:x=2T[
4 4

x=2T[DD:>x=g
6
X 0 TV4 /2 3TV4 Tl 5TV4 3TV2 7TV4 2T1
fl(x) - - - - -0+ + + + + + + + + + 4+ + + + + + + +

fX) e 1 0 017 % 1 2 5.82 .l




