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第 9讲：三角函数公式化简+题型拓展+技巧衍生 (2)

题型一：二倍角+半角公式+降幂公式+三倍角公式

Sinza = Sin(+a) =2 Sina Cost = Sind cosx= sinza
1-cos2x

Sina =
2Scos2x = Cos(x +2) = co5X-Sina =/Isina = 2 cos-1 =>
Itcos2X

2Tanx Cos =
2tanzx = Jan (x +x) =

1- tans

I-cost Sind <singcos-tamI =

Sind 1+CosX 1 +25-

: /EpsinFISH= at it
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第 9讲：三角函数公式化简+题型拓展+技巧衍生 (2)

题型一：二倍角+半角公式+降幂公式+三倍角公式

: Sin36 = Sin(2x +x) = Sinza 2016 + Cos2 · Sinx = 2 Sing - )-sina) + /-2sina)-sina

=>3Sing-sina = 4sinx· -Sinx) = 4Sinc .( +sinc) · -sing)
#

= 4Sina (sin60+sing) . (singo:Sina) = Using · 2Sin Bitco. 2sBoSi 10
=> 4 Sind · Sin 160+1) · Si 160:1) = 4 Sin (60-n) · Sinx . Sin (60+1)

. 37 .
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第 9讲：三角函数公式化简+题型拓展+技巧衍生 (2)

题型一：二倍角+半角公式+降幂公式+三倍角公式

Cos3x = cos(2x +x) = Cos2x . CoSX - Sinzx . Sinc = (2cos2-1) · cosd-2cosx .(1-cos)

=

> Scos + 4 Cosa = 4cosX . (Co5x - 3) = 401 . (cosa+ (cosa-
= 42012 .( + cas300) · (cosa -20330) = DCosx · 2cos(+ 150) cos(-15% (2) Sin+15) ·Sir-154

=> 4cos2 · Sin ( +30% Sin (30: x) = 4203(60:a) · cost · cos(60 +2) SEE

i tan3x = Sluss
=
4Sin (60-2) . Slux . sin(60+2)

= tan (60-2) · tom2 · ten (60+2)Cos3X 4 cos(60"-x). cosa · cos(60a)

3



1. (2024届九省联考)已知 θ∈ 3π
4 ,π ,tan2θ=-4tan θ+ π4 ,则 1+sin2θ

2cos2θ+sin2θ
= ( )

A. 14 B. 34 C. 1 D. 32~ SinP +Cost
↑

1 +2Sing .Cost
=

(Simo +cosp)
?

=

Sino+ cosp
= (tano + 1)

2 c050 + 2Sinacosp 20050 . (ConO + SinP) 2cost

2 tamp
=

>p .

tanot
=> Lang = -2 . (1 + tano)"= -2Tarip - Stomo-2

Itarg 1- tap
2 tanp + 5temo +2=o

I31x 2x, tano = -zor - [
#



2. (2023•新高考Ⅱ)已知 α为锐角，cosα= 1+ 5
4 ，则 sin α2 = ( )

A. 3- 5
8 B. -1+ 5

8 C. 3- 5
4 D. -1+ 5

4W

CisX = 1-2 sin*

Sin = -- 6 -255552-2 .55 . 1 + /

2

= 35 =

1
=

16

(15-1)
?

sin = F
=

16



3. cos20°cos40°cos60°cos80° = . Sluza
SinzX = 2Sind . Los =COSX =-

2Sinx
L
11 sin00I Sinso' , Sin 60

↓ V

·Z
:

sin2o·I Sid40 :
Z
singo
. To



4. sin6°sin42°sin66°sin78° = .
S Sinzx = 2Sind . CosX

Sin6 · cos12 · COS240 · 10348 => > Cos = 1 . Sinde
I sit so 1 Sing6

= Sing Sid
Six

· z Singo

=
zsin6 : Cost =
2- 88. Sin12"

2 Sin12o

it=: 200360 Sing . cos12. 20124 : 20348

=
2. 2 los6"



5. (2025•德阳模拟)若关于 α的方程
cos2α+1+msin2α
mcos2α+m-sin2α =

sin3α
cos3α

在区间 0, π4 上有且仅有一个

实数解，则实数m= ．-2
20052-1 + 1 + 2m . Sinxcost Cosa + mSina

= I

1 +mtanc-tan
m . (2cos-1 +1) - 2 Sindcosa mcosa-sinx m-tax

1 + m . tanx = m . tana-tamia X

tantx + 1 -X+ 2tanx +E
=m = I 7

=

x+tana-tanx Xtanx-E y=mN

& X = Ema-= -

22
.-

X= tans+F2
,
t=fance(



6. (2025•莆田模拟)已知 α∈ (0,π)，2sinα+ cosα= 1，则
1-tan α2
1+tan α2

= ( )

A. 3 B. - 3 C. 13 D. - 13

1 - 2

1+2
= -5

W

2 Sind= 1-cost

4Sinc = 1-(l-2sin) = zsin

2 cos = sing = tan =2

: tanz = sinc
=

1 loss

Itcost Sind



7. (2025•湖北模拟)若 1+cos 2π5 sinx= sin 2π5 cosx，且 x∈ (0,π)，则 x= ( )

A. π5 B. 3π10 C. 7π10 D. 4π5W

tawx = sin I 2sincus = tan
27

1 +cos5 1 +2 cos-

=> x= j



8.（2024•江西八校联考）已知 α,β∈ 0, π2 ,2 sinβ+sin2β =
sin2β
tanα ,则 tan 2α+β+ π6 = ( )

A. - 3 B. - 3
3 C. 3

3 D. 3
~

2 sing . (1 + sing) =
2sing cop
tanx

land=G =
cos-site

I

cos-sin
=

=

ItFanta1 + 2 sina Sincta ta

X
=ton(-)

tem 120 : = -J.



9.化简
cos40°

cos25° 1-sin40°

Cs400 Cos 40" Ecos 40it : = = i =52
cos25 · /1-cost E Sin25 cos250 sin to :

itsinct- cos2o-Sinzo :

it : 20340
·

I

Cos 40
I

Casto
cos25·/1-2 in 20 :205220 Cos250/(sinzocos20) 20125· (C0120: sin20%

E

=

Cos20+ Sin20
I

~JESin (20+45)
=j2Cos25 cos250



10.已知 sinα= 1
2 + cosα，且 α∈ 0，π2 ，则 cos2α

sin α- π4 
的值为 ．

Sin x -236 = t co5X-sinx Cost +sinx
F
ZS t + E (sinx-cost)

I

-
I

-
Cos + Sinc=>

1 + 1 + 0 = y +t
=-

↓

t=



11.已知 tanx= a，则 3sinx+sin3x
3cosx+cos3x = .

3 sinx + 3 sinx- 4 Sinx 6sinx-4sin'x
I

3 cosX-3cosX + 4 CosX 4 CosX

=

Osinx . (Sinx +cosx) -4 Sinx
-

6tanx . (tanx+1) -<Ex Ga · (a+ 1)-a
=

4) cosX 4 4

293 + fa
=

↓

=



题型二：辅助角公式 cory
I

&y= asinux + brosux
=J · (sinux· + cou.is

a

= Jab sin(ux +y) targ=
- 2 -
y-
#DR

Y= 3 Sinzx - 1500s2X =23 sin(x- #) tany = -

Y= Sin zx + Escos2x = 2 Sin(2x+) targ = 33

y= cos2X- Essinzx = - (Esinux-cos2x) = -[sin(2x-

targ=& cos2x - EsinzX = 2/cosx -- Sinc . E ) = 2 cos(2x+ )

c sin



12. (2020•新课标Ⅲ)已知 sinθ+ sin θ+ π3 = 1，则 sin θ+ π6 = ( )

A. 12 B. 3
3 C. 23 D. 2

2

B
~

it : F**

it =: sino+ sino . # + co. =/

=sino+ cop = /

Tang Jsin+) =/



13. (2013•新课标Ⅰ)设当 x= θ时，函数 f(x) = sinx- 2cosx取得最大值，则 cosθ= ．

max=15

sing-2cosp =15 => 2 simp - 4010 =255

it 2fst Cost+ 2Sinc =-=o
=> 5250 = -2/5= cos=-

1 + 4 + 0 = 5 +t=t=

it =: Sino-2cosp = 55 sin(0-y) =55
*

tarf = 2 Sin (0y)=

55
0-y=- +2kT

2

YS 0= y+ +2kπ = cos= cos(y+ ) = -Sing
=-↓



13. (2013•新课标Ⅰ)设当 x= θ时，函数 f(x) = sinx- 2cosx取得最大值，则 cosθ= ．
255

-

F
it = f(x) = cosX +2siny

fip) = 200 + 2 sinc = 0.

tart = - => Cop==
T5 255

L =>
CO = J

& ( S is
orgaso--2 sint-F

↓ sing-5
5

min ↓

man



14.已知 x1，x2是函数 f(x) = 2sinx+ cosx-m在 [0，π]内的两个零点，则 sin(x1+ x2) = .

2Sinx+ CosX = m

J5 sin(x+y)=m tang=*
⑧

Tsinu =m
.
Ue [y, in +Y]

·y=m

xity x2+y ·

=

Xi + xz +2y
=T = S(u(x , ++)=Sin(π-2)

= sinzy = Isingcone Itany
cosytsining 1 +Early

= I

1 +4 =



15. (2025•湖北模拟)已知 α，β为锐角，且 sin(α+ β) = sinα
sinβ

，则 tanα的最大值为 ．*
SindcoB + cosdsinB =

sinc

IDC
slas

tanx -

cos + sing
= tand- sing

tanx · singco + sing = tanx

sin it- : Sin
=

tais
=

1
tanx =

1-sinsco
I

sinB +cos-since Tarp + 1- tamb 13 - Tom
p= 1- cosB L

I2 =

1-sinzB =HB x2- x + 1
= Fas >

1-cos2B = 2y - YsinzB = YsinzB-cos28 = 2y-1 ↓

J Sink B -e) =zy - 1. ( = 4y=xy + 1 =y+1= 0yez
↓TEX= may :3

& B = org y=0 :30 . Yi*



15. (2025•湖北模拟)已知 α，β为锐角，且 sin(α+ β) = sinα
sinβ

，则 tanα的最大值为 ．

ite :

1-cosB
= k = 2-sinzB

it (cosB. sinzB) . (1 . 2) ApBm2 - sinzB 1-cos2B
EK

F
y -z= k(x

- 1) . (1 . 2) F↑
X

3
k= # >

·
RECE . ++ ) =>Fat (0 . 53y
7

Co . 0)()kx-y +2-2=
d =(

- k)
= = 4 +14k = (2+) = k=(1+ 1



16.设 α，β是一个钝角三角形的两个锐角，下列四个不等式中正确的是 ( )

A. tanαtanβ< 1 B. sinα+ sinβ< 2

C. cosα+ cosβ> 1 D. 12 tan(α+ β)< tan
α+β
2

D
.~ ↑

2+B= W
B -

x~ X

A . SinxsinB < costcosBC(+B) > 0

B :Sinx + sing < Sina + sin(E-x) = Sina + cost =/sir (+ )=2
o

C : Cost + CaB > Ca + Cost - 2) = Sinc+ cos =JasinITX-

⑳

D. . Stanton-tari R
3

1-tan



题型三：万能公式

2sing cos 2 tan
Sind =

cossin
=

1 +Fon =2 Etom

Cond =
cas-sin

I

1- tan
=

1 - th

cos sin I than It

tanx = stand

1- tan ?



17.已知 α为第四象限角，sinα+ cosα= 1
5 ，则 tan α2 的值为 ( )

A. - 12 B. 12 C. - 13 D. 13-

Itant I-tom' 2t + 1 -t I
I

+

Ittan's Ittan 1+ +2
=

5

"
33

10t +5 -5t= 1+t

4 ↓ - 6t-10 - 4= 0
I 4
23 => St-5t - 2 = 0
2kT - X = 3 +2kT

3+ E= -got= 2
kT=T

~ i



18. (2018•新课标Ⅲ)函数 f(x) = tanx
1+tan2x

的最小正周期为 ( )

A. π4 B. π2 C. π D. 2πL

fix=ta = sinx=



19.若 α∈ (0，π)，且 sinα+ 2cosα= 2，则 tan α2 等于 ( )

A. 3 B. 2 C. 12 D. 13

=t

~

it=: [SinGcos = 2(-coss) =2)-1 +2sin(

cost = 2sin = tanz =*

it :

2t
+2 = 2 =

+H-t
= / = Ht = ++ -t1 +t

2
&

1+th
=>2t-to - to or t=

# W



20. (2018•新课标Ⅰ)已知角 α的顶点为坐标原点，始边与 x轴的非负半轴重合，终边上有两点

A(1,a)，B(2,b)，且 cos2α= 23 ，则 |a- b| = ( )

A. 15 B. 5
5 C. 2 5

5 D. 1

Itand

W
B. k= P = tanx
A

(
1-tarix

Cos2X =
↓+ tomix =

2 toma +2 = 3 - Star

5 tanx=

tanx=



21.已知 sinαsin π
3 -α = 3cosαsin α+ π6 ，则 cos 2α+ π3 = ( )

A. - 3
2 B. - 1 C. 12 D. 3

2

XI/ #

Cos(x+ ) ~ I

tanx =Stan (a+
1- tan (x+=) "nzti cosa=
1 + For( +=) 1+Tom

ten[(+ )-) = Star (a+5) /

t- I
= =

= 3t
53

1+t . -

t- = St +Bt

Et+ 25+0

St+25t+10 - (5t+1)=o = t= -



题型四：正切恒等式

AB+ C=kT
,

tonA + temB + Fanc = tanA . temp. foud.
-

=> A +B = kil-c => tan (A+B)= tom (k-s) = - YemC

tanA + tarB
=> =

= tanc
1-EnA . taB

=> tanA + tab = - face + tast. tab . Fons

=> FA+ temb + tanc = Tax . temp . Fans
·



22. (2025•徐州模拟)已知△ABC的内角A，B，C满足 tanA+ tanB- tan(A+B) = 2tanAtanB，
则 cos4C- sin4C= ( )

A. 45 B. 35 C. - 45 D. - 35

T- C

D tanA + tarB+ Tarc = 2 TanA . tars
↓

V tanc= 2

(20+ Sins) . (Co-Sinc = cosc-sin's

cos + Sinc
I Ian==



23. (2016•江苏)在锐角三角形 ABC中，若 sinA = 2sinBsinC，则 tanAtanBtanC的最小值是

． A = T- (B+C)

Sin (B +c) = 2 SimB Sinc

SinBcosK+ CosBsinK= 2SinB . sinc KSBCosB cost

tamB + tanc = 2 tamB · tanc. 2/Fambians -> tartare =1· X

tanA-temB-tanc = FanA + tamB + tonc = tanA + 2 torB . temc-2/2Fauxtarp. Take
a b

=> tanA to is. tone8 . BAXE Fant = 2 tB · Jare ofFly
"

↓

temB . tanc=2 of



24.已知△ABC为锐角三角形，且 sinA= sinBsinC，则下列结论中正确的是 ( )

A. tanB+ tanC= tanBtanC B. tanAtanBtanC= tanA+ tanB+ tanC

C. 1< tanA≤ 4
3 D. tanAtanBtanC的最小值为 4

~ w

- X
Sin (B+c)= SinB-sinc D : tanA - tanB · tomc = TcmA + tamb +Fena

2
SinB .coss + CosBSinC = SinB . Sinc

= tant + tans)
.

tanB +tanc = tarB · tanc. 2/ Fambtanc
->2)FanA-tamB

. tanctanb · tanc > 4 i Jana-tarB
. Tanc = 4
~

=tanA = -tom (B+) = -
tanB + tanc tan-tans-1 + 1

= 1 + tabitant = (1,]1-tambtone tamBitans1
gr

Di fanA + tanB + tanc = 1 +
I

tomb-tare-1
+ tamBitanc = 1 +- + x + 1 =x +y + 23 3+y+2

L

X= TarBitauc-133 9 =5+%=


