Tén dé tai: SUDUNG PHUONG PHAP LUQNG GIAC HOA PE GIAI PHUONG
TRINH, BAT PHUONG TRIiNH VA HE PHUONG TRIiNH VO TI.

A.PAT VAN DPE:

Trong hoat dong day va hoc cua nha trudong, qué trinh tim toi dac két nang tam
gidi toan theo hudng téng quat, tor d6 l1am 16 nd1 dung nhitng bai todn & dang dac biét,
gitip cho viéc day c6 dinh hudng cu thé, 16gic, ngudi hoc s& tiép thu va c6 nhiéu co hoi
sang tao, d6 ciing 1a d6i moi phuong phap day hoc.

La gido vién day nhiéu nim & bd mon toan THPT, toi da gap khong it nhiing trac
tr¢ trong viéc giang day ¢ nhiéu bai toan giai phuong trinh, bat phuong trinh va h¢
phuong trinh vo ti. Vi mdi bai toan c6 thé c6 nhiéu cach giai khac nhau, mdi cach giai
thé hién duoc khai niém toan hoc ctia nd. Trong cac cach giai khac nhau do, co cach giai
thé hién tinh hop li trong day hoc, c6 cach giai thé hién tinh sang tao cua toan hoc. Trong
dé tai nay t6i mudn huong dan hoc sinh giai mot s6 phuong trinh, bat phuong trinh va hé
phuong trinh vo ti bang “ con mat” ctia lugng giac.

Tu nhing bai toan khong chtra nhiing yéu t6 luong giac, bang phép ddi bién ta
chuyén bai toan vé luong gidc, cach giai nhu vay goi la phuong phap lugng giac hoa. Do
d6, qua cong tac giang day, duc két nhimng kinh nghiém nhiéu nam cua ban than va viéc
hoc tap nghién ctru khoa hoc, thtr nghi€ém truc tlep nhiéu nim cta giang day, t6i manh
dan trao doi cing déng nghiép kinh nghiém ctia ban than.

B. CO SO Li LUAN:

Viéc giang day va 6n luyén gitip hoc sinh giai cac bai toan lién quan dén luong
giac hod, doi hoi ngudi gido vién cd phuong phdp dinh hudéng co ban dang toan, su
dung phuong phap nao 13 logic, biét phan biét phuong phap nao ngd nhan 1a logic. Van
dé & chd nhirng bai toan nao thich hop cho viée luong giac hoa.

Nhing kién thuc lién quan:

1) Cac ham s0 co ban:
*) Ham sO: Vv :Sinx) y =Cosx
e Mién xé4c dinh: R.
e Mién gia tri: [- L:1].
e Chuki: 27.
*) Ham s6: ¥ =tanx
e Mién xac dinh: Yx€R:x ¢%+kﬂ,k62,
e Mién gia tri: R.
e Chuki: 7
*) Ham sc*)‘: y =cotx
e Mién xac dinh: YxE€R:x #kn, k€ Z
e Mién gié tri: R.
e Chuki: 7
2) Mot s biéu thirc lwong gidc co ban vé mién gidi tri:



#) Néu 4 =sinx +cosx =v2 cos(x- ) =v2sin(x+7) thita ¢d - V2 <4 <12

*) Néu B =cosx- sinx = Zcos(x+%) =+/2 sin(x - %)thi tacod -2 <B <+2.

*) Néu C =asinx+fcosx thitacod - Ja' +p° <C <Ja’ +5" |
*) Néu D =cos” x+sin” x thitacd - 1 <D <I.
3) Phép doi bién so:

*) Néu x| =k.(k >0) thi ta dat x =kcosa,a €(0; 7] hoac x =ksina,a € |- %%} .
A 3 o Ja T
*)Neéu x€R thitadat x =tana,a €| - 25

J , ~ A ‘A . . c .
*) Néu XV thoa méan diéu kién «’x*+b’y* =c¢’,(a,b,c>0) thi ta dat x =—sina,

y :%cos a,a e [0;217] .

*) Néu X,¥.Z thoa man X+y+z=xz hogc w+yz+zx =l thi ta c6 thé dat x=tana,

a € \_O;JZJ
.. T T
y =tan B,z =tany vGi &, B, y€ |- —i—|. [ T Jr}
22 ae |- —;—
2 2
*) Mot sb biéu thuc (dau hiéu) thuong gip:
Biéu thire Cach dat Mién gia tri ciia bién
e x =|a|tan T T
< ac|- —;—
(hodc x =la|cotar) 272
(hOElC O{E(O;JZ'))
Ja T
_ ac|- ==
a? - 2 x =|a|sin & 2 2]
(hodc x =la|cos ) (hodc a<€|0;7])
x*-a’ Y= |a| a € [O;Jr]\ {1}
cos o 2
o o JT
hoac a = ’a‘ hoac o € [- —;—] {0}
sin : 22
a+x . a-x X =acos2a a€R
hoac
a- X a+x
aER
J(x- a)b- x) x =a+(b- a)sin’ a
x+y o ox- Toan T
1=y hoac T+ xy a,pe 3,5]
C.CO SO THUC TIEN:

Trong trudng THPT hién nay c6 rat nhiéu ddi twong hoc sinh, do dé cong viéc
giang day sao cho da s6 hoc sinh ti€p thu, hiéu va van dung giai toan khong phai l1a cong
viéc don gian ciia moi gido vién.




bé giang day nang cao két qua hoc tap cua hoc sinh, to61 da thyc hién nhiéu bién
phap tir gido duc, dong vién giup d& trong d6 khong thé thiéu phuong phép giang day
khoa hoc 16gic, tao dong luc dé hoc sinh say mé, tim toi, nghién ctru, trén co s¢ khoa hoc
ma ngudi thay da gieo. Trong cac bién phap do c6 mot van dé lién quan dén dé tai ma toi
dang trinh bay va dé tai c6 nhdn manh dén mot sé dang tong quat danh cho hoc sinh gioi,
n6 khong phai 1a dé day & mot 16p c6 nhiéu ddi tuong hoc sinh. Tuy thudc vao yéu cau

rén luyén, 6n tap cho hoc sinh ma nguoi thay linh hoat giai quyét.

Nam hoc 2009 — 2010 t61 dugc phan day mon toan 16p 10A1 (1a 16p chon theo
khéi A ctia nha truong), 16p 10A2 va t6i di theo day cac em cho dén 16p 12.
Két qua kiém tra 2 nhom hoc sinh (c6 hoc luc tir TB khé tro 1én) cudi nam 16p 10
vé chu dé: Giai phuong trinh, bt phuong trinh va hé phwong trinh vé ti thu dugc két qua

nhu sau:
Nhom | sisg Gioi Khé Trung binh Yéu

SL TL% |SL TL% |SL TL% |SL TL%
Nhéml [20 |2 10,0% | 10 50,0% | 7 35,0% |1 5,0%
Nhém?2 [16 |0 0,0% |8 50,0% | 6 37,5% |2 12,5%

D. NOI DUNG NGHIEN CU'U:

DANG 1: Trong bai c6 chira biéu thirc dang \/ 2o x?

) 5 3

Vi du 1: Giai phuong trinh: 4x* - 3x =v1- x? .

Nhin xét: Trong phuong trinh ¢ xut hién diu hiéu va> - x> véi a =1.
Giai:

Diéu kién: 1- ¥ 20 =[x <1 (¥)

V6i didu kién (*) ta dat x =cosa,a €|0;z|,  (*¥)

Khi d6 phuong trinh dugc chuyén vé dang:

4cos® & - 3cosa =+/1- cos” a < cos3a =|sin a|gjcos 3 =sin

Phuong phap: Ta dat x =la[sine  v§ia €

T
< cos3a =cos 5- a
T T
i oz:g x:c0s§
300 =—- o+ k27 a ="+
8 2 9 ST Sa
— a:?@ x:COS?_
3cc =- —+a+k2x (Z:—£+kf£
4 3T 3T
o == X =cos—
] 4 4

RY/4

‘A A 1in 5
Vay phuong trinh c6 3 nghiém phan biét x =COS%,x =COS?”,X =cos—-.

Luu ¥: Ta ciing c6 thé dat x =sina,a €
Vi du 2: Giai phuong trinh: 1++/1- x> =x(1+2+1- x?).

Nhan xét: Trong phuong trinh ¢6 xuat hién dau hi¢u va* - x> voi a =1.
Giai:
bicu kién: 1- x* =0 = x| <1 (¥)

(hodc x =lalcoser, vgia €|0;7]),




Véi didu kién (*) ta dit x =sina,a €

LT
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Khi d6 phuong trinh dugc chuyén vé dang:

V1+4/1-sin” & =sina(l +2+/1- sin” ) < /1 +cosa =sin a(l + 2cos )

o ﬁcos% =sina +sin2a = \/Ecos% :2sin32acosz

(4 JT
3 COSE =0 o :g
(24 (24
= J2cos —(1- 4/2sin"2) =0 < =
2 2 . 3a A2 _
siIn — =—— o =—
2 2 2
Vay phuong trinh ¢6 2 nghi¢m phan biét
1
x ==

2.

x =1

Luu y: Ta ciing c6 thé dit x =cosa,a €0;7].
. 1 3x
Vi du 3: Giai bat phuong trinh: 777 > o L
Giai:

PK: 1-x*>0e -1<x<l.
Ta dat x =cost,z€ [O;JZJ_ (**)
Khi d¢6 BPT duoc chuyén vé dang:

1 3cost

>
l-cos” 7z  \/1- cos’t

2
—<x<l
|O<t<]2Z J5 .

cottr>2
cotr <1

-le ..o cot’r-3cott+2>0 =

(ey| COSE > 2sint

T

—<t<rx ) . N2

4 cos’t>4sin’¢t .1<x<_2
2

2
Vay tap nghiém cua BPT 1a 7 =| - l;g

=

‘\/g’ .

Vi du 4: Giai hé phuong trinh {71~ 27 =*
Giai:

PK: -1 =x,y =<1,

Tadit {3 =205 véi a.B€ i

i z.z}.

Khi d6 hé duoc ‘dlil’a vé dang:

sing+ =1 in(ee+ ) =0 "
+p =7

a =/ =0
- —
a =0 >

Vay h¢ ¢6 2 nghi¢m (0;0),(1:1)

Vidu5: Tim  dé hé sau c6 nghiém: {22720 252, (1)
Giai:

PK: -1=<x<1.

Ta dat x =cost,t€ [O;JZJ,

Khi d6 tir (1) c6 dang:

x =y =0

= =

x=y=1"



3mcost - 34/1- cos®t =5m < 3cos- 3sint =5m (2)
bé hé (1) c6 nghiém © phuong trinh (2) c6 nghiém thoa man sinz >0

- {(3111): +9 =>(5m)*

_ @,.A@—ESW =0
sint =3mcost- 5 =0 4 .

Vay - %Sm <0,

BAI TAP TUONG TU:

Giai cac PT, BPT, Hé PT sau:

1) x* +01- x%)° =xy2(1- x?) .

bS: PT ¢6 2 nghiém: x:Q; x =L *6'2“2“/5' L
2) VI+4/1- X2 N(l- x)* - \/(1+x)3J=2+\/1- x>

DS: PT c6 1 nghiém: x =- g

l+;—2+i
3)x 1- x? V3
1 3x

-1
S e}
5) x++2- &7 <J2.

6 Z2x + J1 - 1“ ===
) 253 4+ V1 - x= ==

DANG 2: Trong béli ¢6 chira biéu thirc dang NP
Phuong phap: Ta dat x =——— il , VOl o€ [0;7]\ { }

COS O!

J T

2

\[o]).

(hoac a :_’L‘ , VOl A€
sSino

X+ — —2\/_
Vi du 6: Giai phuong trinh \/x—_

Nhén xét: Trong phuong trinh c¢6 xuat hién dau hiéu Vx> - o> v6i a =1.

Giai:

Pidukién: [T, 7 === (%)

yo avX . A o 1 Ja
Vi diéu kién (*) ta dat x =——,a €| 0;— |,

cosa 2
Khi d6 phuong trinh dugc chuyén vé dang:
1
1 1 1 . .
+ cosa =2\/§® + — =2\/§@ sina +cosc =2\/§sma.cosa
cosa 1 { cosa  sind '
COS2 o

u’ -1

Dat u =sina +cosa (diéu kién 1 <u <+/2), ta ¢O sina.cosa =

Kho d6 phuong trinh c6 dang:



u =2
L
2

[\

u=«/§(u2-l)® V2ur-u-J2 =0

U =

O

Q'

= sing+cosa =42 = ﬁsin(am%) =2 e a+%=%+k2ﬂ'¢> a=%=> x =42,

Vay phuong trinh ¢6 1 nghiém: x =v2.

0;1].
2

s eoe 1 A N X 3\/§
. +— >
Vi du 7: Giai bat phuong trinh x = 2

2 1
Luu y: Ta cling c6 thé dat x “sng ¢

HD:
x>1

A cA_ . 2 _ *
Diéu kién: x 1>0©{x<_1. (*)

Y A 9 1
Vi didu kién (¥) ta dat x =——.7€ ©O;2)\ {”} )
cost 2
L Jeosd] 1305 g

Bit phuong trinh trd thanh

cost cost sint 2
Xét hai truong hop:
b4
- te|0;—
THI1: 5 ] .
Phuong trinh (2) c6 dang:
L, ,1 > 3V5 & 2(sint +cost) > 3+/5sint.cost.  (2°)
cost sint 2
5 u’-1
Pat u =sin¢ +cost(u e [— \/E,\El) = sint.cost ZT.
BPT (2’) tré thanh:
2 -
2u>3«/§.uTl<:> - g<u <%2
TH2: 1€ %;ﬂ] .
, ok . V5
Vi du 8: Giai bat phuong trinh x- —= 1 <5 -
HD:
bK: [x[>1,

. o1 ) T
Ta dat x —E,te(o,n)\ {5} (*%)

Khi d6 BPT c6 dang:
1 |cost| 1 <£
cost sint cost 2

Xét hai truong hop:
JT
THI1: t€ ,2].




JT
TH2: t€ E;ﬂ] )
BAI TAP TUGNG TU"

X
1) Giai phuong trinh: X+ 12

x*-1

5 5
DS: Phuong trinh c¢6 2 nghiém: x VRS

. X 35
2) Giai bat phuong trinh: ¥+ —7=—> 7.
x*-1 12
DANG 3: Trong bai c¢6 chira biéu thirc dang x> +a° .

Phuong phdp: Ta dit x =la|tanz  vGi t€

T
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0 G b V¥ AT =x e
Vi du 9: Gidi phuong trinh N

(hodc x =lalcots | véi ¢ € ;7))

Nhan xét: Trong phuong trinh ¢6 xuat hién dau hi€u vx? +4*> v6i a =1.

Giai:
PK: VxeR.
bat tant vl € T
X = - ==
a , VOi >
2
Phuong trinh da cho tré thanh: Vtan’ ¢ +1 =tant + Nrerrriate
an
sint =1(/)
< 2sin’¢- sint-1=0< | . .
st =- 5

= L
)_ \/g

. 1 T
Vi sint =- ) <t =- s = x =tan(-

K]

A b} /4 A —_— 1
Vay phuong trinh ¢6 1 nghiém * =- 7

s 1 A 3 x 3 2
Vi du 10: Giai bat phwong trinh V3" +1 <3 + Tl
Tt
Gidi:
bK: VxeR.
v X el T
bat 32 _(,,, VOI 25
. 2
BAt phuong trinh da cho trg thanh; Vtan 7 +1 <tant+ N <
. 2 . | z 1 N
& 2sin“7- sint- 1 <=-— <sinf <l < tanr 2- —= 32 =- luén dang.
2 5
Vay BPT c¢6 nghiém ding Vx€R.
2a°

Vidu 11: Véi a #0, giai bit phuong trinh Vx* +a’ <x+

xZ +a2
Nhan xét: C6 dang cua vi du 10.



Giai:

bK: VxeRrR.
Dit x =latans | yi t€| - %%]
7 2a2
Bét phuong trinh di cho trd thanh: Va' tan’z+a* <lg/tant + ———= = ...
phuong | e i
. 5 . 1 ) 1 |a|
< 2sin" t-sinf- 1 <e=- - <sinf <l & tanf >- — = x >- — |
2 3
Vay BPT c6 nghiém dung Vx =- ’% :
BAI TAP TUCONG TU:
1) Giai phuong trinh: x ++/x* +11 =31.
bS: x =45,
a1 L 5q*
2) Giai bat phuong trinh: 2(x+Vx’ +a”) <—=——=
X" +a”

DANG 4: Dang khac. )
Vi du 12: Cho phuong trinh Jx +41- x =m (v&i M 1a tham s0) (1)
a) Tim di€u kién cua M dé phuong trinh (1) c6 nghiém.

b) Giai phuong trinh khi m =1,
Giai:
DK: ll\‘-z.:)z() = 0=l

~x =cosrz

Ta thay ring (Vx)* +(V1- x)* =1, néntadat { V""", , v6i (€

O;E} .
2
Khi d6 phuong trinh tré thanh: cost +sinz =m < cos(t - %) = m/g (1°)

a) Dién dé (1) c6 nghiém © (1°) ¢6 nghiém = -1 S% <le -2 <m<y2,

b) Khi m =1, phuong trinh da cho trot thanh: cos(z - %) :%

JT
t ==

2 (d() te

T T

< cos(t- —) =cos— <=
4

t =0

0;%} )

*) Vi 1=72 Jx=0e x =0,

*)Vbir=0= Jx =l1o x =I.

Vay khi m =1 phuong trinh (1) ¢6 2 nghiém x =0, x =1.
Luu ¥: Bai toan trén ta c6 thé giai bang phuwong phap khac.
Vi du : Giai bat phuong trinh V1+x- V- x <x.

PK: [["IZ0= == (%)

Vi diéu kién (*) ta dat x =cost, v6i t€0;7].

Khi d6 bit phuong trinh dugc chuyén vé dang:

V1 +cost - {/1- cost <cost < +/1+cost - 1’20059% =Cost <& ... = cos(%+%) =0




i+—§7r<:> e -1=x <0,
2 2 4
Vay bt phuong trinh ¢6 nghiém - 1 <x <0
Vidu 13 : Tim ¢ dé bat phuong trinh sau c6 nghiém: va- x +Ja+x >a.
Giai:
DK: [5-S—o— 1722 . (%)
Vi didu kién (*) ta dat x =acost, voi t€|0x| (%)
Khi d6 bit phuong trinh dugc chuyén vé dang:

| 3
B

\/a+acosr— -\/a— acost > acost < \/2a(cos£+sin£) >a e ... e COS(L' E) > \E
2 2 2 4 2
Tir (**) ta duge: - =~ <2- 2 <% V2 <cos(- ) <.
4 2 4 4 2 2 4

Viay dé bat phuong trinh c¢6 nghiém thi diéu kién 1a: g <lea<4,

BAI TAP TUONG TU:

1) Giai bat phuong trinh: V1+x - - x <x.

PS: - 1<x <0,

2) Tim ¢ d& BPT sau c6 nghiém: va- x +va+x >a.
bS: a<4.

E. KET QUA NGHIEN CUU:

Qua qué trinh giang day t6i thiy hoc sinh di giai quyét cac bai toan thudc cac dang trén
mot cach nhanh hon, linh hoat hon bang phwong phap luong giac héa. Thyc té, trong
nhiéu nam lién t6i may man dugc giang day ¢ cac 16p nang cao co nhiéu dbi tugng hoc
sinh kha, gidi. Vao cac tiét luyén tap t6i da co viéc 16ng ghép phuong phap lugong giac
hao dé hoc sinh giai dugc cc bai tdp nang cao nhim cic em thu thap thén kién thirc va
kinh nghiém dé 4 ap dung trong cac ki thi dai hoc, cao dang.

Két qua khao sat sau khi trién khai dé tai.

Nhém Si s6 G101 Kha Trung binh Yéu

SL TL% | SL TL% SL TL% | SL TL%
Nhom 1 | 20 8 40,0% | 10 50,0% |2 10,0% | 0 0,0%
Nhéom?2 |16 4 25,0% | 10 62,5,0% | 2 12,5% | 0 0,0%
F.KET LUAN:

Véi két qua nghién ctru da dat duogc, t6i da rat thanh cong trong viéc hudéng dan, boi
dudng dbi tugng hoc sinh kha, gioi. Tuy nhién , dé giai quyét cac bai toan bang phuong
phap luong giac hoa thi cac en hoc sinh can phai nam vimng cong thirc LG ciing nhu giai
phuong trinh, BPT luong giac.

G. DE NGHI:

Trong thoi gian toi, néu co diéu kién t6i s& mé rong nghién ci dé tai nay.

Trén day 1a mot phuong giai phuong trinh, BPT, h¢ phuong trinh v6 ti bang phuong
phap lugng giac hoa trong viéc bdi dudng hoc sinh kha, gioi. Tuy nhién, dé tai trén
khong tranh khoéi nhitng thiéu sét can bd sung. Toi rat mong duogc su gop ¥y quy dong
nghiép dé SKKN ciia toi han thi¢ hon.

Xin tran thanh cdm on!

H.TAI LEU THAM KHAO:

1. Phuong phap gidi toan — Lé Hong Pirc (chu bién).




2. Phuong trinh va bat phuong trinh — Phan Huy Khai.

3. Giai tich hién dai — Vii Tuan (3 tap).
4. Mot s0 sO bao ““ Toan hoc va tuoi tré”.

XAC NHAN CUA PON VI

Triéu son, ngay 10 thang 4 nam 201 3.
T6i xin cam doan ddy 1a SKKN ciia minh viét,
khong sao chép ndi dung ciia nguoi khac
Nguoi viét

LE VAN THANG
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