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1. MO PAU

* L DO CHON PE TAL

Trong chuong trinh giang day dai s6 10, chuong VI : “ Géc lwong gidc va
cong thire lwong giac” mic du chi co 15 tiét song nd dong mot vai tro va cd y
nghia hét strc quan trong d6i v6i két qua hoc tip cua hoc sinh. Trong qué trinh
giang day t6i nhan thiy khi hoc chuwong nay (day la chwong méi mé dau phan
luong gidc ma cic em s& dugc hoc tiép ¢ 16p 11) nhiéu hoc sinh té ra bd ngd,
lang tung va thuong mac phai mot so sai lam, tir d6 dan dén 10i giai sai, chinh vi
thé ma két qua hoc tap chua cao.

Qua thuc té giang day t61 nhan théy r0 yéu diém nay cua hoc sinh va hién tai
chua cé cac tai liéu nghién ciru nao ban siu vao van dé nay, dong nghiép, nha
truong chua c6 kinh nghiém dé giai quyét, khac phuc. Vi vay t6i manh dan dé
XUt sang kién:  Gitip hoc sinh khic phuc mdt sé sai lAm thwong gip khi
bién doi biéu thirc lwong giac trong chwong trinh toan 10”. Trong pham vi
dé tai nay toi chi dé cap dén mot phan nho trong chuwong trinh sach gido khoa
nang cao 10, chuong trinh 6n thi THPT Qudc gia ndm 2015 trong pham tri bién
d6i biéu thuc luong gic.

* MUC PICH NGHIEN CUU

Véi dé nay, téi mong mudn phén nao giup hoc sinh khac phuc mot s6 sai lam
thuong mac phai va c6 ky nang t6t khi bién d6i biéu thirc luong giac. Va déc
biét tao tién dé tot dé sau nay 1én 16p 11, cac em s& dé dang giai quyét tot bai
toan vé bién doi luong giac, gidi phu’O’ng trinh luong gidc, day la bai toan
khong thé thiéu trong cac ky thi THPT Qudc gia, thi hoc sinh gioi, thi thir
THPH Qubc gia...Tir d6 giup hoc sinh dat dugc két qua tét trong qua trinh hoc
tap va thi ctr.

*POI TUQNG NGHIEN CUU. o ,
D¢ tai nay s€ nghién ctru, tong két vé mot s6 sai 1am thuong mac phai cua hoc
sinh khi bién do61 biéu thirc lugng giac trong chuong trinh toan 10.

*PHUONG PHAP NGHIEN CUU
+ Pé thuc hién dé tai nay to1 da lua chon céc vi du, cac bai tap cu thé, phan tich
ti mi nhirng sai 14m cua hoc sinh thuong méc phai, van dung hoat dong nang luc
tu duy va k¥ nang van dung kién thic cta hoc sinh, dé tir 46 dua ra 10i giai dung
cua bai toan.
+ Thyc nghi€ém su pham.



2. NOI DUNG SANG KIEN KINH NGHIEM

2.1 Co 6 li luan ciia sang kién kinh nghiém

Duya trén nguyén tic qua trinh nhan thirc cta con nguoi di tir:  cai sai dén cai gan
dung roi méi dén khai niém dung” ( Nguén tai liéu:“ Sai lam thwong gap va cdc
sdng tao khi gidi todn. Nha xudt ban Pai hoc Sw pham), cic nguyén tic day hoc
va dic diém qua trinh nhan thtrc cua hoc sinh.

2.2 Thue trang van dé trwée khi 4p dung sang kién kinh nghiém

Mot s hoc sinh to ra lung tung, so sét khi hoc luong gidc va thuong mac phai mot
sO sai 1am khi bién d6i biéu thtc luong gic trong chuong trinh toan 10, tir d6 két
qua hoc tap chua cao.

2.3 Cac sang kién Kinh nghi¢m da sir dung dé giai quyét van dé.

NOI DUNG CU THE

“ Giup hoc sinh khic phuc mot so sai 1am thwong gip khi bién déi biéu thirc
lwgng giac trong chuwong trinh toan 10”.

Mot s6 vi du va bai tip twong tu:
: ) 2 -, cr e .2 ,
Vidu 1: Cho sina =3 Tinh gié tri cia bi€u thuc £ =(1- 3cos2a)(2 +3cos2a)

( Bé thi THPT Quéc Gia nam 2015)
*Loi gidi sai lam thuwong gap
1
5 .
0

1 1 2
\ A =(1+ H)(2- —)=——
Tu do £ =( +3)( 3) 5 -

Ta cd cos2a =2sin’ a - 1 =-

*Nguyén nhin sai 1am
Day la sai lam rat dang ti€c cia hoc sinh, vi hoc sinh da nhd nham c6ng thirc nhan
dd1 cos2a =2sin’ a -1
Luu y: cos2a =1- 2sin’* @ =2cos’ o - 1
*Loi giai dung
Ta cd cos2a =1- 2sin’ =5
1 1. 14
rdd P=(1- H(2+—-)=—
T do ( 3)( +3) 5 - ,
*Chu y véi hoc sinh: Qua vi du 1 hoc sinh thay duoc hoc luong gidc that sy khong
khé néu ta nam virng duoc cong thirc lugng giac va biét st dung ching mét cach
hop .
* Bai tap twong tu:
1. B¢ thi tht ky thi THPT Quoc Gia 2016 truong chuyén Vinh Phiic — Lan 1

_ 3sina - 2cosa

tan o =3. T{ 14 tri cU i y M = .
Cho Tinh gia tri cia bicu thirc Ssin’ g +dcos’ o



2. Pé thi thir ky thi THPT Quéc Gia 2016 truong THPT Han Thuyén (Bac Ninh)

1 , <y - X ,
Cho cos2«a =5 Tinh gia tri cia bi€u thirc P =1- tan® & ;

Vidu2: Cho o, %<a<:r, sin :%. Tim €0s0 tana cof o
*Loi gidi sai lam thwong gip
Ta co: sin’ a +cos> @ =1 < cos’ a =1- sin* «

5 16 3
= cosa =+/1- sin’ « :‘/1- 7 zg.
4 | 3

3
—=— va cota = =—.
5 3 tana 4

Do d6 tana = =
cosa

sin i
5

*Nguyén nhan sai lam
Pa s hoc sinh déu cho rang tir cos® & =1- sin’> @ = cosa =+/1- sin’ « -
Canluu y ring: @ =b =0 < |a| =Vb = a ==/b

*Loi giai dung
Ta co: sin® a +cos’ @ =1 < cos* a =1- sin*

o cosa =h/l-sina =+]|1- 16 :i3

25 5°
Vi %<a<ﬂ nén cosa < 0.
Vay cosa :-?
sina 4 -3 -4
Do d6 tana = =i (=) =—
cosa 5 5 3
. -3
va cota = =,
tan o 4

*Chu y voi hgce sinh

+ Luu y phép bién d6i a> =b =0 = a =+=/b .

+ Dé xét ddu cua sina,cos @, tana,cot a v4i @ =(04,0M) ta can xem diém M
thudc goc phan tu thtr may cua duong tron luong giac.

Ta co bang:

| Piém M | | |




thudc goc
| phan tu
I II I

D4u GTLG

v

sin o

cosa

tano

++ [+ ]+
1
1

cota

Bai tap tuong tu:

-3 .

1, Cho cosx = 5 va 180° < x < 270°. Tinh sinx, tanx.
3 . 3 , .

2, Cho tanx = Jvar <x< - - Tinh cotx, sinx, cosx.

X 3
3, Tinh A = tan (x - %), biét cosx = -9/41 va 7 <x <7”.

Vi du 3: Rat gon biéu thirc A = 1+ cos2x ++/1- cos2x v6i x€(0;7) .

*Loi giai sai 1am thwong gip
Tacd A= Jl1+cos2x ++/1- cos2x = \/2cos? x ++/2sin x = /2 cosx ++/2 sin x

= \/E(COSx +sinx) =2sin(x +%) .

*Nguyén nhin sai 1am

Hoc sinh cho rang: Ja? =a.

Luuy: Job=lal = {2350 226

*Loi giai dung

Tacod A= JI+cos2x +1- cos2x = /2cos? x ++/2sin® x
= x/§|cosx] +x/5]sinx| Zﬁ(]cosx‘ +|[sinx]) .

Vi x€(0;7) nén sinx >0. Ta c6 2 trudng hop:

) T .
TH:: Véi xe(O;E] thi cosx >0,

Taco A= \/E(Cosx+sinx) =25in(x+%) .
. 4 .
THa: Vi XE(E; ) thi cosx <0,

Taco A= \/5(- cos x +sin x) =2sin(x - %).




Vay:

2sin(x+ ) khi xe (GZX]
A = 4 2
2sin(x- L) khi xe (Z:x)

4 2

*Chu y doi véi hoc sinh:
Jai=lal = {2550 26
Bai tap tuong tu’q

Rut gon céc bicu thuc

A= %\/2+\/2+Zcosx véi x€[0;7];
B= \/1+smx +\/1- smx;
1- sinx 1+sinx

C= \/sin2 x(1+ cotx) + cos” x(1 + tan x) .

Vi du 4: Pon gian biéu thirc

X
A= cosE .COSX.C0S2X.c0os4x.

*Loi gidi sai lam thuong gip

, . X . X X
Ta co sin 5 A =sin 5 cosE .COSX.C0S2X.cos4x

1

= 5 SINX.COSX.COS2X.cos4x

1

=2 sin2x.cos2x.cos4x

1

=3 sin4x.cos4x

|
=16 SIn&X.

sin 8x

Suyra A=

16sin > °
2

*Loi gidi dung

Xét 2 truong hop

TH,: Néu sing £0 © g;ﬁkn o x #k2r.k€Z  ta cb

. X . X X
sin 5 A =sin 5 cosE .COSX.C0S2X.cos4x



1

=3 SINX.COSX.COS2X.cos4x

|
= 2 SIN2Xx.cos2x.cos4x

1 .
= 3 sin4dx.cos4x

|
=16 SIn8x.

sin 8x

Suyra A=

16sin> *
2

4 . x 4
TH,: Néu sin> = 0 ® x=k2r,k€Z tacod

A cos X 1khi k =21 ——
=cos — = : c
2 |-1khik =21+1 Y9! :
Vay:
sira 8XX I<hii o< —= W= 7
1 & six —
“™ T 11 lckai 1< — 2 1oc véi k,lEZ.
— 1 1l<chii il —c1oc

*Chii y ddi v6i hoc sinh:
Khi nhan 2 vé€ cia mdt bi€u thurc voi cung mot bi€u thirc thi biéu thuc ay phai khac
0 va khong lam thay doi tap xac dinh cta bi€u thirc ban dau.

Bai tap tuong tu
Rt gon cac biéu thirc
A = sinx + sin2x + sin3x+... + sin2016x.
B = cosx.cos2x. cos4x...cos2"x.

-4 T 1 3 ..,
Vidu 5: Biét x,y€ (0;5) va tanx =7,tany =7 Tinh x + y.
*Loi giai sai 1am thwong gip

tan x + tan 7
Ta co tan(x +y) = i
I-tanx.tany

_b"w-lklw
I
—_

1
7
Suy ra: x +y = 45°,

*Phan tich sai 1Am



. 4 7T 4 \ . 4 \ .
1, Bai toan cho x,y€ (0;5) tuc la don vi do goc x, y la radian.

Do d6 két qua x + y = 45°1a sai. Pay 1a mot sai 1am rat déng tiéc cua hoc sinh.

2, Ngoai ra trong 101 giai trén con thiéu mot 12p luan rat quan trong. B¢ 1a tir
tan(x +y) = 1 suy ra x + y = 45° 1ap luan dung phai 1a tir tan(x +y) = 1 ta c6

x+y:%+kﬂ,k€Z(1)
Do x.y€(0:7) nén x+y€(0:1) (2).

Tir (1) va (2) suy ra x+y =7,
*Loi giai dung

+
tanx+tany _ 7

Ta cd tan(x +y) = =

I-tanx.tany

< x+y:%+k:r,k€2 (1).

Do x,yE(O;%) nén x +y€(0;7) (2).

Tir (1) va (2) suy ra x+y =7

A JT
Vay x+y =",

Vi du 6: Cho goc luong giac @.0<a < S va tana +cota =m . Tinh sin2a,cos2a

theo m.
*Loi gidi sai lam thwong gap
sina Lcosa

Taco tana +cotax =m < -
cosa sina

sin® @ + cos’ «
=m

sina.cosa
1

I -
—sin2a
2
< sin2a zg,
m
4 m'-4

Ta co cos’2a =1- — =———= cos2a ==*

2
m m

m- -4

m



*Loi gidi khac
rs T 1 A /
+ V61 0<a< Y thi tana,cota déu duong. Do d6 m > 0.

, sina cosa
4+ Taco tana +cota =m < + =m

cosa sina

sin® a +cos’ a

. :m
sina.cosa
1

o —=m

lsin 2a
2

. 2
< sin2a =—
m

\ 14 4 2_4
Tu d6 cosz2a:1-—2=m —.
m m

TH,: Néu 0<a s% thi 0<2a s%. Khi d6 cos2a >0

2 -
Vay cos2a _Nm -4
m

(do tana,cota déu duong ma tana.cota =1 nén tana +cota =m >2),

TH,: Néu %<a S% thi %<2a<ﬂ.Khid() cos2a <0,

2
A m - 4
Vay cos2a =- ———.
m
o 2
Vay: sin 2a =—
m
g kKhi O = & <g
cos 2cxr = m
- 7"12 —F khi = o =t
m <+

Nhu vay thong qua 2 cach giai trén, ban than tir cc em hoc sinh déu s& nhan ra sai
A ) \ o~ A R 2A IV T ans iasqa A .

lam cta minh da khong dé y dén gia thiét 0 <a < S va 101 giai 1ap luan chua chat

ché tir 6 cac em hoc sinh ciing s& tir ra kinh nghiém dé gip cac bai toan tuong tu

cac em s€ khong mac phai va lam tot hon.

Bai tap tuong tu

. T 3z ., . e, . e,
1, Cho sin2a =-4/5, 2 <a <T' Tinh cac gia tri luong gidc cua «.

'/( s \ ]T 14 14 M4 . M4 2 14 \ 14
2, Biét sina == va a € (E;H). Tinh cac gia tri lugng giac cua goc 2¢ va goc & /2.

W | —

Vi du 7: Chtrng minh rang néu tam giac ABC ¢ ba goc A, B, C thoa mén:



sinA = cosB + cosC thi tam giac ABC vudng.
*Loi gidi sai lam thuwong gap

} B+C B-C
Ta cO6 sinA= cosB + cosC < sind =2cos > .COS 5
= 2sin£(cosé- cosB_ C) =0
2 2 2

= cos% —=C0s — ¢ (do 0<4<m nén sing #0)

oA B C o p_yscop==t
2 2 2°
Vay tam gidc ABC vudng tai B (BPCM).

*Loi giai dung

Ta co
B+C B-C
sinA= cosB + cosC < sind =2cos 5 .COS 5
= 2sin£(cosé- cosB_ C) =0
2 2
= cosg =cos -2C (do 0<4<m nén sing 7&0)(1)
A x |B-C| & A |B-C
0<—<=—; < ne o —=—| o A=B-C
Vi > <53 2nen(l) > ‘ ‘ | .

+NéuB>CthiA=B-C < B=4+C.Suyra B —5
+NéuB<CthiA=C—-B o C=4+B.Suyra C—%
Vay tam giac ABC vudng tai B hoac vuong tai C. Tu dé ta co bPCM
Bai tap tuong tu )
1, Chirng minh rang néu tam giac ABC c6 ba goc A, B, C théa man:

sinA= 2sinB.cosC thi tam giac ABC can.
2, Ching minh rang néu tam gidc ABC c6 ba gbc A, B, C va ba canh a, b, ¢ thoa
man:

a (1- 2cosA)+ b(1- 2cosB) + ¢ (1 — 2 cosC) = 0 thi tam gidc ABC déu.

Vidu 8: Tim cac sd C vay sao cho:
sinx + cosx = Csin (x+y) , v01 moi X.

*Loi giai sai 1am thwong gip

Tacod sinx + cosx= Csin (x+y), VX
< sinx + cosx= C(sinx.cosy + siny.cosx), Vx
< sinx (1- Ccosy)+ cosx (1- Csiny) =0, Vx

-10 -



1- Ccosy =0 1 =Ccosy
= ) = )
I- Csiny =0 1 =Csiny
= C?(cos’ y+sin*y) =2 o (2 =2 C =+/2.
+Néu € =2 tacod

) 1
siny =—
V2T
J2
+Néu ¢ =-2 tacod
) 1
siny =- —
\/5 @y:_-&r[_
J2
" T - -3
Vay CZ\/E, y=z hoac CZ-\/E, y:T.

*Lo1i gidi dung
Tacd sinx + cosx = Csin (x+y), VX

© sinx + cosx = C(sinx.cosy + siny.cosx), Vx

< sinx (1- Ccosy)+ cosx (1- C siny) =0, Vx

{I-Ccosy =0 {1 =Ccosy
(= (=4
I- Csiny =0

= C*(cos’ y+sin’ ) =2 o (? =2 C =+H/2.

+Néu € =2 tacod

1 =Csiny

siny =

© y:%+k2n,kez_
cosy =

S

+Néu ¢ =-+2 tacd

sin y =- ;
oy =%+k2ﬂ,k€ Z

cosy =-

- -

A TT . -3
Vay C:\/E, y:Z+k2Jr,k€Z hoac C:_\/E, y:T+k2ﬂ,k€Z,

Bai tap tuong tu
Tim cac s6 A va y sao cho:

-11 -



sinx + cosx = Asin (X - y), v0i moi X.

2.4 Hiéu qua ciia Sang kién kinh nghiém
* Két qua tir thwe tién:

Vi déy 1a phan kién thirc nAm & chuong dau tién cua phan luong gidc ma cic em
s& tiép tuc dugc hoc o 16p 11 nén budc dau hoc sinh gip phai kho khin nhét dinh
trong viéc bién d6i cac biéu thirc lwong giac . Tuy nhién dudi sy huéng dan ti mi va
su lya chon phuong phap phu hop trén co s6 d6 giao vién dua ra nhiing sai 1Am ma
hoc sinh thuong méc phai trong qua trinh suy luan tir d6 da giip cac em khac phuc
dugc nhitng sai 1am d6 va di dén duoc 1oi giai dung.

* Két qua thuc nghiém:

Sang kién nay duoc ap dung trong nim hoc 2015 — 2016 ¢ 2 16p 101 va 10D tai
truong THPT Ba Pinh Nga Son .

Sau khi huéng dan hoc sinh nhu trén va yéu cau hoc sinh giai cac bai tap ¢ dang
nay trong sach gido khoa 16p 10 va mot sb bai trong cac dé thi tuyén sinh PH, CD
clia cac nam veé trude thi cac em da than trong hon khi tim va trinh bay 1oi giai va
d3 1am duoc mot luong 16n bai tap d6. C6 nhiéu em ban dau to ra rat ngai khi gip
dén cac bai tap ¢ dang nay thi gio day da to ra rat thich thu, ty tin va say mé véi
nhirng bai tip nhu thé.

Trong qua trinh day hoc ban than nhan thay rat rd khi thyc hién sang kién nay
hoc sinh hoc tap rét tich cuc va hig thu, cdc em da nhan théy duoc mot sb sai 1am
ma cac ban thudng mac phai va qua d6 ciing di ty rat ra duoc nhitng cht ¥ quan
trong, nhitng kinh nghiém quy khi bién doi cac biéu thirc luong gidc dé tir d6 khac
phuc duogc nhitng sai 1am khong dang co. Vi thé ma két qua hoc tap cua cac em da
duoc nang Ién 10 rét. Cu thé:

Két qua khao sat chuong VI : “ Goc va cung luong gidc “ da dat duoc nhu sau:

Mic du chit luong dau vao cta 2 16p 101, 10D khong cao thudc top gan cudi cua
khéi 10 trong tru:ong

Lop Sisd | Piém gioi Piém kha Diém trung binh Piém yéu

10 D 43 3 6,98% | 20 |46,51% | 18 41,86% | 2 | 4,65%

101 43 8 18,6% | 18 [41,86% | 16 3721% | 1 | 2,33%

-12 -




3. KET LUAN

* KET LUAN

Nghién ciru, phan tich mot s sai 1am cua hoc sinh khi bién ddi cac biéu thirc
luong giac co ¥ nghia rat quan trong trong qua trinh day hoc vi khi 4p dung sang
kién nay s& gitip cac em nhin ra dugc nhitng diém yéu, nhitng sai 1dm va nhiing
hiéu biét chua thau ddo ciia minh vé van dé nay, tir d6 phat huy duoc ¢ hoc sinh tu
duy doc 1ap, nang lyc suy nghi tich cuc, chu dong. Cung c6 va trau doi thém kién
thirc vé bién d6i cac biéu thirc luong giac. Qua d6 gitp hoc sinh lam chu duoc kién
thirc va dat dugc két qua cao trong qua trinh hoc tip ciing nhu trong cac ky thi
THPT Qudc gia.
* KIEN NGHI

Nha truong can trang bi thém cac cudn sach tham khao viét vé cac sai lam
thuong gip cua hoc sinh khi giai toan, dé qua d6 hoc sinh dugc tim hiéu, trao doi
va kham phé vé nhiing sai lam thuong mac phai khi giai toan tir 6 cac em tu rat ra
dugc nhitng kinh nghiém quy c6 thé khic phuc dugc nhitng sai 1am d6 trong khi
lam bai tap.

-13 -



Trén day 1a mot s6 kinh nghiém nho cta ban than di rat ra duoc trong qué trinh
day hoc sinh bién ddi cac biéu thirc luong gidc.

Trong qua trinh thuc hién sang kién nay chac han khong tranh khoi thiéu sot.
Rit mong hoi dong khoa hoc cac cap, cac Quy thiy ¢ gido trao ddi va gop v kién
dé @& tai dugc hoan chinh va c6 tinh hiéu qua hon. Xin chan thanh cam on.

XAC NHAN CUA THU TRUONG PON VI | Thanh Héa, ngdy 28 thang 05 nam 2016.
To1 xin cam doan day 1a SNKN cua
minh viét, khong sao chép ndi dung cia
nguodi khac.

Lai Thi Hueong Lan

TAI LIEU THAM KHAO

1. Sach gido khoa dai sb6 10 nang cao. Nha xuét ban Gido duc.

2. Sach bai tap dai s6 10 nang cao. Nha xuét ban Gi4o duc.

3. Giai toan lugng giac 10. Nha xuat ban Giao duyc.

4. Sai 1am pho bién khi giai toan. Nha xuét ban Gido duc

5. Chuyén dé luyén thi vao Dai hoc Luong giac. Nha xuét ban Giao duyc.

6. Sai 1am thuong gap va cac sang tao khi giai toan. Nha xuét ban Pai hoc su pham.
7. Mot s6 dé thi thir THPT Quéc Gia ctia mot s6 truong THPT nam 2016.
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