CHUONG 1: CONG THUC LUQNG GIAC

I. Pinh nghia
Trén mit phing Oxy cho dudng tron lugng gidc tim O bdn kinh R=1 va diém M

trén dudng tron lugng gidc ma sd AM =B véi 0<P<2n y
bita=f+k2n,keZ MR
Ta dinh nghia: 5
sina. = OK :
cosa = OH H
sinot .
tga = v6i cosa # 0
cosa
cotgo = — v6i sina # 0
sino
I1. Bang gia tri lugng gidc cia mot sé cung (hay géc) dic biét
Géc a | 0(0° i o i1 o T o T o
com | M0) Ry ) Ser) | Sow)
sina 0 1 2 NEY 1
2 2 2
cosa 1 J3 J2 1 0
2 2 2
tgo 0 J3 1 J3 I
3
cotga I NE) NE) 0
3

II1. Hé thic co ban
sina+cos’a =1

1+tg’a = v6ioc¢£+k7r keZ
8 cos’ o 2 ( )

t+cotg’ =—— véi a=kn(keZ)
sin” o

IV. Cung lién k&t (C4ch nhé: cos dbi, sin b, tang sai 7 ; phu chéo)
a. Péinhau: o va —a
sin (—oc) =-—sina
cos(—o) =cosa
tg(-o) =~tg(a)
cotg(—a)=—cotg(a)




b.Bunhau: oo va m—
sin(n—o)=sina

cos(n—oc) =—cosa

tg(n—a)=-tga

cotg(m—a)=—cotgo

c.Sainhau w: o0 va T+ o
sin(n+oc)=—sinoc

COS(TC + O(.) = —Cosa

tg(n+o)=tgo

cotg(n+a) =cotga

d. Phu nhau: o va g—a

. (n
sin| ——a |=cosa
5
T :
cos| ——a |=sina
5
tg| Z—o |=cotga
g > g
cot (E—aj—t a
g > g

) T . T
e.Sainhau —: a va —+ o
2 2

. T
SIH(E + Otj =cosa

I .
COS(E+(X) =—Smao

T
tg(5+aj =—cotga

T
cotg(z + ocj =—tga




f.

sin(x +km) = (—1)k sinx,ke Z
cos(x +km) = (—1)k cosx,keZ
tg(x + kn) =tgx,keZ

cotg(x +km) = cotgx

V. Cong thitc cong
sin(a+b)=sinacosb*sinbcosa

cos(a + b) =cosacosbFsinasinb
tga + tgb

+b)=
tg(a ) 1F tgatgb

VI. Cong thiic nhan do6i

sin2a =2sinacosa

cos2a=cos’a—sin‘a=1-2sin*a=2cos’a—1

tg2a = 2tgz;
1-tga
2 —_—
2cotga

VII. Cong thiic nhéin ba:
sin3a =3sina—4sin’ a

cos3a=4cos’a—3cosa

VIII. Cong thiic ha bac:

sin“a = %(1 —cos2a)

cos’a= %(1+ cosZa)

, 1—cos2a
tgla=——
1+ cos2a

IX. Cong thic chia doi

Pit t:tg% (V6i a# m+K21)



) 2t
Sina = 3
1+t
1-t2
cosa = 3
1+t
tga = !
1-t2

X. Cong thifc bi€n ddi tong thanh tich
a—b
2
a—b

a+b
cosa+cosb =2cos

COS

. a+b .
cosa—cosb =-2sin sin

2
) ) a+b . a-b
sina+sinb =2cos sin

a—-b
2

) ) a+b .
sina—sinb =2cos sin

sin(a+b)
cosacosb
sin(b+a)

sina.sinb

tgattgb =

cotgatcotgb =

XI. Cong thiic bi€n ddi tich thanh tdng

cosa.cosb = %[cos(a +b)+cos(a— b)]

sina.sinb = %l[cos(a +b)—cos(a— b)]

sina.cosb = %[sin(a+b)+ sin(a —b):|

s 4 4
. sin"a+cos"a—-1 2
Bai 1: Chiing minh — - =—
sinfa+cos’a—1 3

Ta cé:
sina+costa—1= (sin2 a+cos’ a)2 —2sin*acos’a—1=-2sin*acos’a
Va:
sin®a+cos’a—1= (sin2 a+cos’ a)(sin4 a—sin*acos’a+cos’ a) -1
=sin*a+cos*a—sinacos’a—1
= (1 —2sin*acos’ a) —sin*acos’a—1

=-3sin’acos’a



sinfa+cos*a—1 —2sinacos’a 2

Do d6: — 3 = — ==
sina+cos’a—1 —3sin“acos“a 3
.. ) o 1+ cosx (1—cosx)2
Bai 2: Rit gon bi€u thic A =——=| 1+—F5——
sin x sin” x

e . 1 i
Tinh gié tri A n€u cosx=—5 va E<X<n

Tacé: A=

1+cosx( sin®x+1—2cosx+cos’x
sin” x

sin x

_ 1+cosx 2(1—cosx)

= A

sinx  sin’x
2(1 —cos’ x) 2sinx 2
S A= — =———=—— (v6i sinx #0)
sin’ x sin®x  sinx
L 3
Taco: sin“x=1—-cos’x=1—-—==
44

T .
Do: 5<x<n nén sinx >0

v

Viy sinx = —
1y 2

Bai 3: Chitng minh cdc biéu thiic sau diy khong phu thudc x:
a. A =2cos* x —sin® x +sin’ x cos” x + 3sin’ x

2 cotgx +1

B + 8

a. Ta co:
A =2cos* x —sin* x + sin”® x cos® x + 3sin’ x
2
= A =200$4x—(l—coszx) +(1—coszx)coszx+3(l—c0s2x)
= A :2cos4)(—(1—2(:052x+cos4 x)+cos2x—cos4x+3—3cos2X

<> A =2 (khong phu thudc x)

b. Véi diéu kién sinx.cosx # 0,tgx # 1
2 cotgx +1
, cotg

Tacé: B=
tgx—1 cotgx—1



1

> w2
B +tgx _ N +tgx
tex—1 1 | tgx-1 I-tex
tgx
2—(1—-tgx -
& B= ( S )=1 tgx =—1 (khong phu thudc vao x)

tgx —1 tgx —1

Bai 4: Ching minh

2
1—cosa *b—sin’
1+Cosa[1_( ) ]+cos b—sin C_Cotgzbcotgzczcotga—l

2sina sin’ a sin® bsin’ ¢

Ta c6:
2 < 2
. €08 b—sin" ¢
sin b.sin’ ¢
B cotg’b 1

—cotg’b.cotg’c

. —  —cotg’beotg’c
sinc  sin’b

= cotgzb(l +cotgzc) —(1 +cotg2b)—cotg2bcotgzc =—1 (1)

. 1+cosa[1_(1—cosa)2]

2sina sin®a

1—
2sina 1-cos’a

_ 1+cosa [ (1—C083)2]

1—
2sina | l+cosa

_1+cosal l—cosa}

1+cosa 2cosa
= - . =cotga (2)
2sina 1+cosa

LAy (1) + (2) ta dugc diéu phai chiing minh xong.

Bai 5: Cho AABC tuy y véi ba géc déu 1a nhon.
Tim gi4 tri nhé nhat cia P = tgA.tgB.tgC

Tacé: A+B=n-C
Nén: tg(A + B) =—tgC
tgA+tgB
1-tgA.tgB
< tgA +tgB = —tgC + tgA.tgB.tgC
Viy: P =tgA.tgB.tgC = tgA + tgB + tgC




Ap dung bit ding thic Cauchy cho ba s6 duong tgA,tgB,tgC ta dugc

tgA +tgB + tgC > 33/tgA.tgB.tgC

< P=3RP

<:>%/P_223

o P23/3
tgA =tgB=1gC

Dau “="xdy ra <> T o A=B=C="
O<A,B,C<5 3

Do dé: MinP:3\/§<:>A:B:C:§

Bai 6 : Tim gid tri I6n nhat va nhd nhit cda
a/ y = 2sin® x + cos® 2x

b/ y = Usinx —+/cos x

a/ Taco: y=2(m

4
) + cos? 2x

bit t =cos2x v6i -1 <t <1 thi

1 4 4
—=(1-t)" +t
y=gl-t)+

=y'= —%(1—1:)3 + 4¢3

Tac6:y' =0 & (1—t)3:8t3

S 1-t=2t
@t:l
3
1 1
Tacoy(l)=1,y-1)=3y| = |=—
acoy(l)=1;y(-1 YKSJ o7
Do dé: Maxy =3 va Mjnyzi
xeR x eR 27

b/ Do diéu kién : sinx > 0 va cosx > 0 nén mién x4c dinh
D= {k2n,g + an} vikeZ
Piatt =+/cosx v6i 0<t <1 thit* =cos?’x=1-sin’x
Neén sinx = V1 -t*
Viyy=431-t* -t wen D' = [0,1]

—t8

2.3(1-1t")

Neny gidm trén [0, 1]. Vay :maxy = y(0)=1, Igigly =y(1)=-1

Thiy'= -1<0 Vte[0;1)




Bai 7: Cho him s§ y = Vsin* x + cos* x — 2m sin x cos x

Tim gid tri m d€ y xdc dinh vdi moi x

Xét f(x) = sin* x + cos* x — 2m sin x cos x

f(x) =(sin2x+c0s2 x)2 —msin2x - 2sin® x cos? x
f(x)=1—%sin22x—msin2x

bit: t =sin2x véi t e [-1,1]

y xdc dinh Vx < f(x)>0vx eR

= 1—%1:2 -mt >0 Vte[-1,1]

< g(t)=t’+2mt-2<0 vte[-1,1]
Do A'=m?+2>0 Vm nén g(t) c6 2 nghiém phén biét t;, t,
Lic d6 | ¢ 4 t

| g(t) + 0 - 0
Do d6 : yéu cdu bai todn < t, <-1<1<t,

{lg(—l) <0 - {_2m—1 <0

lg(l)SO 2m-1<0
mz= 1 1
= 2 < ——<m<—
1 2 2
m< —
2
Céch khéc :

g(t)=t>+2mt-2<0 Vte[-L1]
=S n{lylc]g(t)SO@max{g(—]),g(])} <0

1\

m
e max{-2m-1)~2m+1)} <0<
m

I

-1
2
1
2

IA
3
IA

N | —
N | —

Bai8 : Chiing minh A = sin® —— + sin® 3 int O gt T3
16 16 16 16 2

.. Tn . (n T ) T

Tacd: sin— =sin| ——— | = cos—

16 2 16 16

. bx T 5. 3n
sin— =cos| — —— | = cos—
16 2 16 16



. . 2 .
Mit khic : sin® a + cos® o = (sm2 o + cos® oc) — 2sin® acos® a
=1-2sin® a.cos® o
1 .
=1-=sin*2a
2

Dodé: A = sin4l+sin47—n+sin4@+sin4@
16 16 16

(.47: 4n)(.43n 437:)
=|sin* — + cos® — | +| sin* — + cos® —
16 16 16 16

= (l—lsin2 E)+(1—lsin2 %J
2 8 2 8

=2- l(sin2 I | sin? ﬁ)
2 8 8

=2- l(sin2 T 4 cos? EJ (do sinﬁ = cosﬁ)
2 8 8 8 8
1.3
2 2

Bai 9 : Chitng minh :16 sin 10°.sin 30°.sin 50°.sin 70° =1

Acos10° 1

Taco: A= = (16sin10°cos10°)sin30°.sin50°.sin70°
cos 10° cos 10°
= A= (8sin20°)(ljcos40°.00520°
cos 10° 2
= (4 sin 20° cos 20° ) .cos 40°
cos10°
A= 1 (2sin40°)cos40°
cos10°
o A= sin 80° = cos 10 _
cos10° cos 10°
A B B, C C, A
Bai 10 : Cho AABC. Chtt inh: tg—tg—+tg—tg—+tg—tg—=1
Bai 10 : Cho ng min gz g2 g2g2 gzgz
. A+B = C
Taco: =——-=
2 2 2
Viy : tgAJrB:cotg%
tgé+th 1
- 2 2 _
1-t é1: E t 9
898y 'y
A B C A B
Sltg—+tg—(tge—=1-tg—tg—
[gz gz}gQ 89 %3



A C B C A B
te—tg—+tg—tg—+tg—tg—=1
gy TGy TSy

Bai 11 : Chu h: 8 +4t + 2t —+t ——cot —
: ng min g8 816 " B3 g32()

T ) > 8 = cot g% — tg - — g~ _ 4tg "
a¢6: (%) < 8=cotgag g32 816 ®g

. . 2
. cosa sina cos’a-—sin®a
Ma : cotga —tga = - =

sina cosa sinacosa

=ﬂ=200tg2a
—sin2a
2

Do a6 :

) | cobg - —t 2tg T —4tg T -8

© [CO 832 g32} 816 " °3

[2cotg— - 2tg } 4tg— =

T
& 4eotg——4tg— =
83 gs

& 8cot g% =8 (hién nhién ding)

Bai :12 : Ching minh :

2 2 21 2f2n ) _3
a/ cos” X + cos + X |+ cos X | =
3 3 2

b/ ,1 + ,1 + ,1 + ,1 = cot gx — cot g16x
sin2x sin4x sin8x sinl16x

a/ Ta ¢6 : cos® X + cos? (2—3n+x)+cos2 (%—X)

1(1+cos2x) 1 1+ cos 2x+ﬂ +1 1+ cos ﬂ—2x
2 3 2 3
cos 2X + cos(2x + 4—;) + cos (4—375 - ZXH

+

J’_

cos 2x + 2cos 2x cos 4—;}

+
N[ N[= N

cos 2x + 2cos 2x(—%ﬂ

N|w Nd|lw Ndjw N w L\DI

cosa cosb sinbcosa-sinacosb

b/ Ta c6 : cotga —cot gb = — - - :
sina sinb sinasinb




