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MO DAU

I. Li DO CHON PE TAI:

Reén luyén nang lyc sang tao (NLST), tu duy doc 1ap linh hoat 1a mot trong nhiing muc
tiéu clia qua trinh day hoc. Cung véi viéc cung cép nhiing kién thirc, k¥ ning co ban viéc rén
luyén cho hoc sinh NLST Ia can thiét.Dic biét trong bo mon toan, phat huy NLSTcua hoc
sinh 1a sy tich hop cua tinh tich cuc va doc lap trong nhan thuc, 1a sy phéi hop théng nhét
giita su chi dao ctia gido vién véi nang luc giai quyét van dé cta hoc sinh nham dat muc dich
day hoc.

Nang luc toan hoc néi chung, ning luc sang tao ndi riéng chi cé thé hinh thanh va phat
trién trong hoat dong. Hoc toan & phé thong chinh 1a hoc cac hoat dong toan hoc, trong do
hinh thtrc hoat dong toan hoc chil yéu ctia hoc sinh 1a giai bai tap toan

Noi dung day hoc luong giac gbp phan trang bi cho hoc sinh khong chi cac khai niém,
quy tic, cong thirc bién ddi ...ma con ca k§ ning va phuong phap hoc toan. Hé thong tri thirc
d6 khong chi co trong cac bai giang li thuyét ma con trong cac bai tip twong tng. Bai tap
luong giac vira 13 muc dich vira 13 phuong tién 1am cho hoc sinh ndm viing kién thirc co ban,
ren luyén k¥ nang (k¥ nang tinh toan, ky nang suy luan todn hoc, k¥ nang toan hoc hoa cac
tinh hudng thyc té,...), gop phan phat trién nang luc toan hoc cho hoc sinh. Vi vay t6 chirc co
hiéu qua viéc day hoc giai bai luong gidc co vai quyét dinh ddi voi chét luong hoc tap ndi
dung nay néi riéng va chat lugng day hoc toan noi chung. Day hoc giai bai tap luong gidc
theo dinh huéng bdi dudng tu duy sang tao (TDST) la thiét thuc gop phan thuc hién xu
huéng d6i méi phuong phap day hoc: Tich cuc héa hoc tip cia hoc sinh.

Bai tap luong giac chiém mot phan khéng nho tronng ndi dung day hoc luong giac.
Ngoai viéc cing cb 1i thuyét, rén luyén cac thao tac bién doi linh hoat thi bai tap luong giac
con duge dung lam cong cu hitu hi¢u trong vi¢c giai quyét mot sb bai toan dai s6, hinh hoc
phang. ..

Trong thuc tién viéc day hoc giai lwong gidc theo dinh huéng phat huy sang tao chua
duoc cht trong, hiéu qua day hoc giai luong gidc nodi chung, bdi dudng sang tao théng qua

day néi riéng chua cao.
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Véi tit ca 1y do trén, viéc xem xét nghién ctru van dé: “ Day hoc giai bai tap luong
giac theo dinh huéng phat huy tinh sang tao” 1a van dé can thiét, c6 y nghia thyc tién sau sic.
II. MUC PiCH NGHIEN CU'U:
Nghién ctru dé xuat cac phuong hudng va bién phap co ban day hoc giai bai tap
luong giac theo dinh hudng bdi dudng tu duy sang tao.
III. NHIEM VU NGHIEN CU'U:
Nghién ctru tiém nang ndi dung luong giac boi dudng tu duy sang tao va thuc tién
bdi dudng tu duy sang tao thong qua day hoc giai bai tap luong gic.
Nghién ctru phuwong hudng va bién phap co ban bdi dudng tu duy sang tao thong
qua day hoc giai bai tap lugng giac.
T6 chirc thyc nghiém: Kiém nghiém tinh kha thi cta bién phap dé xuat.
IV. PHUONG PHAP NGHIEN CUU:
Nghién ctu ly luan:

Diém lai 1 s6 van dé chung vé tu duy sang tao va ndi dung day hoc & truong phd
thong.

Piéu tra quan sat:

Tién hanh tim hiéu thuc trang day va hoc giai bai tap luong giac & nha trudng phd
thong, van dé day hoc giai bai tap lugng giac theo dinh hudng phat huy tinh sang tao thong
qua trao doi vdi gido vién, hoc sinh va quan sat dy gio.

Thuc nghiém su pham:
Thuc nghiém kiém nghiém tinh kha thi ctia bién phap dé xuét.
V. CAU TRUC SANG KIEN KINH NGHIEM:
Mo dau:
Chuong I: Tu duy sang tao- Tiém ning ndi dung luong giac bdi dudng tu duy
sang tao.
§ 1: Tu duy sang tao.
§ 2: Tiém ning ndi dung luong giac boi dudng tu duy sang tao.
§ 3: Thyc tién viéc day hoc giai bai tap luong giac theo dinh huéng phat
huy tinh sang tao.
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Chuong II: Phuong hudng va bién phap co ban day hoc giai bai tap luong
giac theo dinh hudng boi dudng tu duy séng tao.
§ 1: Boi dudng ning luc huy dong kién thic.
§ 2: Khac phuc anh huong tiéu cuc cia thoi quen tam 1y khi day hoc giai
bai tap lugng giac.
§ 3: Sang tao bai toan mai tir bai toan ban dau.
Chuong III: Thyc nghiém su pham:
I. Muc dich thuc nghiém
II. N61 dung thuc nghiém
[II Té chirc thuc nghiém
IV. Két luan

Két luan
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Chuong I:
TU DUY SANG TAO - TIEM NANG NOQI DUNG LUQNG GIAC
TRONG BOI DUONG TU DUY SANG TAO
§ 1: TU DUY SANG TAO
1. Tw duy sang tao.
Theo dinh nghia cua tir dién thi tu duy sang tao 13 tim ra cai mdi, cach giai quyét moi,

khong go bo, phu thudc vao cai da co6. Noi dung sang tao gém c6: tinh chat méi va co lgi ich.

Séng tao thuong duoc nghién ctru trén nhiéu binh dién, nhu mot qua trinh sang tao
phat hién ra cai mai, nhu mot kiéu tu duy, nhu mot nang luc cia con nguoi va tham chi mot
hién tugng tdn tai trong su tién hoa cua tu nhién.

Theo cac nha tdm 1y, gido duc thi sang tao 1a mot thanh phan khong thé thiéu duoc
trong thanh phan cau tric co ban cua tai nang.

Mo hinh céu trac tai ning bao gdm 3 thanh phan: Théng minh, sang tao, niém say

mé.(H.1)
[: Thong minh
C: Sang tao
M : Su thiic day ( hiéu 1a niém say mé)
@ . G: Ning khiéu, tai ning

'

H.1
2. Cdc thanh phén cia tw duy sdng tao:
2.1.Tinh mém déo.
- D& dung chuyén tir hoat dong tri tué nay sang hoat dong tri tué khac.
- Suy nghi khong déap khuodn.

- Nhén ra van d€ mai, chirc ndng mai cua doi tuong trong diéu kién quen thudc.
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2.2. Tinh nhuén nhuyén.
- Kha ning tim dugc nhiéu giai phéap trén nhidu goc do va tinh hudng khac nhau.
- Kha ning xem xét d6i twong dudi nhitng khia canh khac nhau.
2.3. Tinh dgc dao.
- Kha ning tim ra nhiing lién tudng va nhiing két hop mai.
- Nhin ra nhitng mdi lién hé trong nhitng su kién bén ngoai tuéng nhu khong co lién
hé véi nhau.
- Kha ning tim ra giai phép la tuy da biét nhitng giai phap khac.
2.4. Tinh hoan thién.
- Kha ning 1ap ké hoach, phdi hop cac ¥ nghia va hanh dong, phat trién y tudng,
kiém tra va chimg minh ¥ tudng.
2.5. Tinh nhay cam.
- La nang lyc nhanh chong phat hi¢n ra van dé, mau thudn, sai lam, su thiéu logic...
do d6 nay sinh ra ¥ mudn cau trac lai hop 1y, hai hoa, tao ra cai moi.
- Ngoai 5 thanh phéan co ban trén day con c6 nhitng yéu t6 quan trong khac nhu: tinh
chinh xac, nang luc dinh gia tri...
- Tuy nhién c6 thé thiy rang 3 yéu t6 : tinh mém déo, tinh nhuin nhuyén, tinh doc
d4o 1a 3 yéu t6 co ban trong thanh phan cua tu duy sang tao. Vi 1y do nay, ching t6i chi dé

cap dén 3 yéu t6 trong nhiéu yéu t6 dic trung cua tu duy sang tao.
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§2: TIEM NANG NOI DUNG LUQ NG GIAC TRONG VIEC BOI DUONG TDST

Trong chuong trinh toan phd thong, bai tap luong giac rat da dang,phong pha bao gdm
cac bai tdp co nhidu cach giai, bai tip co ndi dung bién doi ,bai tip khac kiéu,bai tdp mang
tinh chit dic thu,bai tap khong mau muc ....Tuy nhién dya trén co so phan tich khai ni¢m
TDST cung nhiing yéu t6 dic trung no, c6 thé phan thanh ba dang bai tap sau:

- Céc bai tap chu yéu boi dudng tinh mém déo ciia TDST Pic trung ciia cac bai tap
nay 1a: dé dang chuyén tir hoat dong tri tué nay sang hoat dong tri tué khac ,suy nghi khong
dap khuon, kha ning nhdn ra vin dé méi trong diéu kién quen thudc, kha ning nhan thay
chlrc nang moi1 cua ddi tuong. Chung ta ki hiéu cac bai tap nay la: Ai,Az,As As.

- Céc bai tap chu yéu nham bdi dudng tinh nhuan nhuyén cua tu duy sang tao véi cac
dic trung: kha ning tim ra nhiéu giai phap trén nhiéu goc do khac nhau ,kha ning xem xét
d6i twong dudi nhiéu khia canh khac nhau. Ki hiéu céc bai tdp nay 1a B .

- Céc bai tap boi dudng tinh doc déo. Nhiing bai toan nay gitip hoc sinh c6 kha ning
tim ra nhitng mdi quan hé trong nhimg sy vat bén ngoai tuéng nhu khong cé quan hé véi
nhau va kha niang tim ra duoc nhiéu giai phap la tuy da biét phuong thirc giai quyét khac.
Chung ta ki hiéu cac bai tap nay 1a C.

1. Céc bai tip bdi dwéng tinh mém déo
Bai tip nhiéu cach giai (A)).

Bai tap c6 nhiéu cach giai 1a bai tp c6 nhiing dbi tugng, nhitng quan hé c6 thé xem
xét & nhiéu khia cach khac nhau.

Tac dung cta dang bai nay nham rén luyén kha niang chuyén tir hoat dong tri tué nay
sang hoat dong tri tué khac, rén luyén kha nang nhin mot doi tuong todn hoc dudi nhiéu khia
canh khéac nhau, kha ning tim ra giai phap la tuy d biét cach giai khac.

Vi du 1: Giai phuong trinh sin x +cos*x =1 (1)
Cach 1: Do  |sinx|<l ; [|cosx|<l

.4 c 2 4 2
= SIn X <SIN" X ; COS X <COS™ X

- 4 4 c 2 2
= sin” x+cos"x <sin” x+cos"x =1

Vay phuong trinh : sin® x +cos*x =1
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sin* x =sin’ x
cos*x =cos’x

sin® x(1- sin” x) =0

cos’x(1- cos’x) =0

{sin2 x =0

cos’x =1
%”,kez

(= < X

sin’x =1
cos’x =0

Céach 2:
: 2 )
e (sm2 x+ coszx) - 2sin’ xcos’ x =1
< sin? x -cos’x =0
)
sin“ x =0 k
=N ) o x=—ke”Z
cos™x =0 2
Cach 3:
(1) & sin* x + cos*x =sin® x + cos’x
& sin? x {1- cos?x)+cos?x (1- sin? x) =0
22 2 —
< sin” x -«cos”x =0
km
o x=—.keZ
2
Cach 4:
(1) & sin* x =1- cos*x
& sin® x =sin® x {1+ cos’x)
& sin’ x -(1 +c0s’x - sin® x) =0
& sin® x «cos’x =0
kw
o x=—,ke”Z
2
Cach 5:
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(1) e cos’x =1- sin* x
& cos*x =(1- sin® x)(1 +sin® x)
& cos*x =cos’x (1 +sin® x)
& cos’x(1+sin? x - cos’x)

< cos’x sin’ x =0

o X :k—ﬂ,kEZ
2
Céach 6:
2 2
Do [1- c§s2x . 1+c;)s2x -

o 1+cos’2x =2
& cos’2x =1

< sin’ 2x =0

S X Zk—ﬁ, ke”Z
2
Cach 7:
Dat sin’x=X

Cos’x=Y  Khido6:0=X,Y =<l
, X*+Y? =1
(1) co6dang {X+Y -

Tir day ta dé dang tim duoc nghiém ciia phuong trinh ban dau.

Trong céc giai trén cong thirc sin’x+cos’x=1 dugc str dung mot cach linh hoat

Nhu vay,bang su phan tich triét @& quan hé c6 trong bai va cac quan hé da biét vé
ham sb luong giac sinx, cosx ta tim dugc it nhat 7 cach giai. Mdi cach giai trén cing ¢, khic
sdu mot tri thirc nhat dinh,mot phuong phap giai phuong trinh da biét. Nho vay ki nang bién
d6i luong giac duge rén luyén tét hon, linh hoat hon.

Can clr vao mdi cach giai trén ta c6 thé gidi thiéu cho timg ddi twgng hoc sinh twong
ung.
Vi du 2:

Chirng minh v&1 moi tam giac ta co:
3
cos A+cosB+cosC SE (2)

Vi¢c giai bai toan nay c6 thé co6 cac cach lam sau:
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Cach 1:
A
i
;CLI
B - C
J
H.2
Trén cac canh AB,BC,CA lan luot lay cac vecto don vi i, /,k
Ta luon co:
—-—— -\ 2
Q +£ +£k >0
2 2
%+l+l+i J+jk+i k=0
3
< —-cosB-cosC-cosAd =0
< cos A +cosB+cosC SE (dpcm)
Cach 2:
(2)® cosA+cosB+cosC SE
< 2005A+B -cosA- B cos(A+B)-1- ;12 <0
< -2cos” B+ZCOSA-BCOSA+B l <0
2 2 2
9 A' B A+B ]. 2 A' B 2 A' B ].
< -2/|cos - cos cos +—co + —cos -—=<0
2 2 4 2 2 2
A+B 1 A-BY 2
& 2| cos 2EE L L cos ] 1- cos <0 (hién nhién)
2 2 2
Cach 3:

(2)© cosA+cosB+cosC - E <0
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o 2cosA;B -cosA_ 5. [cos(A+B)+1] - %SO
& -2cos’ +B+2cosA_B-c0sA+B-ls0 2"
2 2 2
bat X=cosA+B
A- B 1

(2) e -2X%+2cos X - 5 <0 (' ludn dang)

A- B 1 .,
X - 5 la tam thirc bac hai co

ViVT: f(X)=-2X"+2cos

A' =cos’

'B A A 9 \
-1<0 vahésocua x*1a -2<0

3
Vély : cosA+cosB+cosC SE

Céach 4:
Taco:
A+B A- B
cos A+ cosB +cosC =2cos 5 -COS +cosC
=2sin% c0s——+cosC

S2sin%+cosC (%)
Xét ham s 7(x) :2sin§+cosx (xe (O;JZ'))

f' (x) ZCOS§- sinx

f(x)=0e cosg- sinx =0 & x =% (do xe(0:7))
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Bang xét ddu f(x):
X 0 T %
£ () + 0 _
3
/ 2 \
1 1
7 (x)

/4 14 .y . 4 A \ 3 r
Dua vao bang xét dau cua f(x) ta thay f(x) dat gia tri 1o6n nhat la: 5 Voi vx e (0;7)

Vxe(0;7) = 2sin§+cosx s% vx € (0;7)
hY r ? e’ . C 3
Do C la géc cuia tam gidc = 0<C<m= 2smz+cosC =5

Kéthop (*)tacd  cosA+cosB+cosC s%

Ta thay,mdi cach giai 1a mot cach, mot phuong phép tiép can tim 10i giai bai toan dua
trén co s& kién thirc da biét. Mudn tim duoc nhiéu cach gidi khac nhau cua mot bai toan doi
hoi hoc sinh phai huy dong nhiéu tri thirc lién quan, biét nhin van dé duéi nhiéu khia cach
khac nhau, biét van dung linh hoat nhiéu kién thirc da hoc vao giai quyét bai toan . Véi kién
thirc 16p 10 c6 thé giai duoc bai toan theo cach 1,2 va 3. Sau khi hoc phan ham s6 16p 12 ta
c6 thé gidi thiéu cho hoc sinh cach lam thir 4. Mat khac, tir mdi 10 giai ta déu c6 thé suy ra

ménh dé dung:
. A C o i 3 A e s
Tam giac ABC déu khi va chi khi cosA+cosB+cosC =5 - Tuy nhién v6i cach lam

2,3,4 thi 10 rang hon.
1.2 .Bai tip c6 ndi dung bién ddi (A.).
Bai tip ndy gom hai phan, phan thir nhat 13 bai toan (a),sau d6 bién d6i vai yéu td cua
(a) dé tao bai toan m&i , nhin bé ngoai thi hinh nhu it quan trong nhitng lai 1am thay ddi cach
nhin ddi véi (a). Loai bai tip nay co tac dung chuyén tir hoat dong tu duy nay sang hoat dong
tu duy khac, chdng strc y cua tu duy.
Vidu 1: Cho A,B,C 1a 3 goc cia mot tam giac. Chirng minh rang:
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a). cos’A+cos’B +cos’C =1- 2cos A4.cos B.cosC
b). sin® 4+sin’ B +sin’ C =2 < A4BC ¢6 mdt goc vuong .
Loi giai:

a) cos’A+cos’B+cos’C =cos’ A+ %(l +c0s2B)+ %(1 +¢0s2C)

=l+cos’A4+ %(cos2B +¢0s2C)

=1+cos’A+cos(B +C).cos(B- C)
=1+ c0sA.cosA - cosA.cos(B- C)
=1- cosd[cos(B- C)+cos(B+C)]
=1- 2cos 4.cos B.cosC.

b) Dé giai b, thuc chat 1a ta di giai bai toan a, sau d6 dua vao két qua bai toan a,

bi€u dién sin’ 4,sin’ B,sin’ C qua cos’4,cos’B,cos’C sau d6 nho gia thict cua b, ta c6 ngay ket

qua can chimg minh. Cu thé c6 101 giai sau:
Dua vao a, cO: cos*4 +cos’B +cos’C =1- 2cos A.cos B.cos C

& sin’® 4+sin’ B+sin’ C =2+2cos A.cos B.cosC (1)
sin® A+sin” B+sin’C =2 < 2+2cos A.cos B.cosC =2
< cos A.cos B.cosC =0
< AABC cO6 mQt goc vuong.
Vi du 2:Tinh tong:

JT S T
a), A =cos— + cos— + cos—
9 9 9

b), B :cosz—ﬁ+cos4—ﬂ+cosg—ﬂ
9 9 9

Loi giai:
JT

a). A :cosz + 20056—ﬂ.cos—
9 9 9

T 2 T T 1 T
=c0S— +2¢c0S —.coS — =cos§- 2.E.cos— =0

9
JT Sm o 1
Hoa + c0S3— =c0s3— =cos3— =—
odc do 9 9 9 2
a St Iw i ) . 1
® 999 1a 3 nghiém cua phuong trinh cos3x=§
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Mat khac: cos3x =4cos’ x- 3cosx

., JT S T .. . \
bit cosx=t . Khi d6 €08 > COS ==, €08 == 1a 3 nghiém phuong trinh:
, 1 , 1
4 -3t =— =4t -3t- —=0
2 2

Ap dung dinh 1i Vi-et d6i voi tong cac nghiém ctia phuong trinh béc 3 ta co

JT Sx T
cos—+cos— +cos— =0
9 9 9
., , St Tw . ,. ., 81 4w 27w
b). Do cosx =-cos(7- x) v cac goc —.—.—— bu Vi cac goc —,—.—.
99 9 9 9
Vi Vay : cosz =- cosg—ﬂ
T 4
C0S— =- COS—
9
27
C0S— =- COS—
B =- cos%+cos5—”+cos7—” =-A4=0

1.3. Bai tap khac kiéu :
Loai bai tdp ndy co it nhat hai trong ba bai cung kiéu, bai con lai khac kiéu .

Tac dung cta ching nham rén luyén kha ning chuyén tir hoat dong tri tué nay sang
hoat dong tri tu¢ khac .

Vi du : Giai phuong trinh:
a) .sinx +sin2x +sin3x +sindx=0 (1)
b).cosx +cos2x+cos3x+cosdx =0  (2)

C). sinx +2sin2x +3sin3x +4sindx=10 (3)
Loi giai:

a), sinx +sin2x +sin3x +sin4x=0
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& (sinx +sin2x) + (sin3x +sindx)=0

= 23in3—x.cos Xy 2sin 7—x.cos X =0
2 2 2 2

& 2.cost (sin 3x +sin 7_x) =0
2 2 2

X :£+kﬂ'
2 2 _
x =k
X . . 5x S5x
o 2cos=2sin—cosx =0 |—=kzx <« 2km
2 2 2 X =—-
5
x=—+ka

Céch khac: x =2/ ludn la nghiém ctia phuong trinh (1)

Vay phuong trinh ¢6 nghiém x =2z (I-—)
x #2lxr khi @6 Sing #0 . Nhan ca 2 vé cua (1) v6i sin% ta dugc phuong
trinh turong duong:

X . .X . X . .X .
(1) = s1n§s1nx+s1nzs1n2x +sm5s1n3x +s1n5s1n4x=0

1 X 3x) 1 X 5x) 1 5x 7x) 1 Qx]
e —|cosZ-cos——|+—|cos——- cos—— |+—| cos=—=- cos— |+ —| cos——- cos—— | =
2 2] 2 2 ) 2172 2 )72 2
1 9
< —| cos—- cos— | =0

2 2

< sinSx sindx=0

_km
sin5x=0  |* T 5
=
sin4x=0 kx
X =—
4

b). Tuong tu cau a
c). Khi giai a va b déu str dung cong thirc doi tong thanh tich hodc nhan hai vé vai
biéu thirc thich hop sau d6 str dung cong thirc ddi tich thanh tong, bién d6i dua vé phuong
trinh tich don gian
Véi bai toan c, giébng a ,b vé mit hinh thtc tuy nhién do hé sd cua sinx,
sin2x,sin3x,sin4x tang dan tir 1 dén 4, vé phai lai 1a 10 =1+2+3+4. Nén tién hanh bién dbi
nhu sau:

(3)= (sinx- D+2(sin2x - 1)+3(sin3x - 1)+4(sin4x- 1) =0
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sinx =1 (1Y)
sin2x =1 (2')
<sin3x =1 (3")
sindx =1 (4')

T (1) suy ra cosx=0 , do d6 sin2x=0 mau thuin voi (2°) nén hé phuong trinh vo
nghiém = (3) v0 nghiém .

1.4. Bai tap cé tinh chat dic thu (A,)

Tac dung cua loai bai tap nay 13 chéng suy nghi dap khuén, ap dung cong thic, thuat
todn mdt cach may moc.
Vi du 1: Giai phuong trinh:
4cos’ x+3tan’ x- 43 cosx + 23 tanx +4 =0 (1)
Loi giai:

(1) (4cos” x- 4/3cosx+3)+(3tan’ x + 243 tanx +1) =0

= (2cosx- \/5)2 +(\Btanx+1)2 =0

T
ZCOSX-\/§:O x=t—+k27
(=

o (k,1e2)
\/gtanx+l =0

x=-Zsix
6

o x=- %+k2ﬂ (kez2)

Vay nghiém phuong trinh 1a < x =- %+ k2n (kez)
Nho viée phat hién dac thu cac sb hang, hoc sinh dua phuong trinh vé dang
o (2 cosx- /3 )2 +(\/§ tanx+1)2 =0 . Lac nay phuong trinh da dugc dua vé dang quen thudc :

phuong phap téng cac binh phuong
Vidu 2:
Giai phuong trinh : 3tanx+2cot3x =tan2x (2)

Loi giai:
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cosx #0
biéu kién: |sin3x #0
cos2x #0

) = 3(tanx+cot3x) =tan 2x + cot 3x

sinx . cos3x sin2x N cos3x

=3

cosx sin3x cos2x sin3x

3cos2x _ cosx

cosx.sin3x cos2x.sin3x
2 2
< 3c0s"2x- cos’x =0

& 6c0s’2x- cos2x-1=0

1 a
cos2x =— X =t—+krx
= =

(04
cos2x =- x =t+—+km

1 1 ]
- cosa =- —
3 3

Véi bai nay néu khong nhin dung dic diém riéng ma cr may moéc biéu dién ham tan,
cot theo sin va cos roi quy dong ,bién doi dua vé mit phuong trinh cing an sé rat phirc tap va
kho giai.

Viéc gidi cac bai toan mang tinh chét dic thu tao cho hoc sinh théi quen biét nghién
ctru nhitng diéu kién cu thé cua bai toan trude khi ap dung cac thuat toan téng quat, co tac
dung 16n trong viéc rén luyén sy suy nghi linh hoat séng tao.

2. Bai tdp boi dwong tinh nhudn nhuyén
2.1 . Bai tap cam (B)
Bai tap cam chu yéu dung so dd, hinh v&, ki hiéu ....,10i van dong vai tro thir yéu. Bai
tap cam la su két hop chét ché cua su triru twong hoa , khai quat héa va cu thé hoa

Loai bai tap nay c6 tic dung rén kha ning xem xét d6i trong dudi nhiéu khia canh
khéac nhau rén luyén kha nang triru twong hoéa, khai quat hoa.

Bai tap cam thuong 1a nhimg bai tap cing cb khai niém, quy tic, tim tdi phat hién kién thuc
moi.

Vidu 1: Giai phuong trinh:

- 22014

sin®™ x + cos>*™

x =1
Loi giai:

Taco sin’ x(l - sin*"" x) >0
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cos?x(1- cos®?x) =0

= 2 - 2014
sin® x >sin®"" x
= 2 2014

COS" X =ZcoS™ X

- 2014 2014 22 2
= sin”  x+cos” x <sin” x+cos’x =1

Nhu vay x 1a nghiém h¢

sinx =0
sin x(1- sin?"2 x) =0 sinx =+ o
2 2012 X =
cos x(l- cos x) =0 cosx =0 2
cosx ==l

Tir 101 giai bai toan, trén co so cua 1oi giai 1a tinh chit co ban cua liy thira va tinh
chat bi chin cta cac ham Sinx, Cosx ta ¢ thé ¢ dugc mot sé hudng phat trién bai toan:
1- Néu thay hang s6 (2014) — s6 mil ciia ham sin va cos béi bién sb (n) khi d6 ta co:
Bai toan 1: Giai phuong trinh:
sin” x+cos"x =1 (n=2)
Trong trudng hop dic biét cia n (n chan ,n 1& )thi chiing ta lai c6 cac bai toan méi:
Bai toan 2: Giai phuong trinh :
a)sin®* x +cos™x =1 (k =1)
b)sin®**' x +cos**'x =1 (k =1)
2- Thay s6 mil cia ham sin va cos boi cac s6 khac nhau ta c6 bai toan tiép theo.
Bai toan 3: Giai phuong trinh : sin” x+cos""x =1 (n =2,m >1)
3- Néu ¢ bai toan 1,2,3 vé phai ciia phuong trinh 13 hing sb a>1 thi cac phuong trinh d6
déu v6 nghiém. Tir d6 ta co bai toan sau:
Bai todn 4: Ching minh rang cac phuong trinh sau vo nghiém
a)sin” x+cos"x =a (n=2,a>1)
b)sin" x +cos""x =a (m =l,n =2,a >1)
Vi du 2: Ching minh rang véi moi tam giac ABC ta c6:
cos’ A+ cos’B +cos’C =1- 2cosA.cosB.cosC

Loi giai da dugce trinh bay & muc 1.2 — Bai tap c6 ndi dung bién d6i phan a cua vi du

- Xuat phat tir dac diém bai toan va tir tinh chat co ban: Vx
sin” x +cos’x =1 ¢4 thé dé xuat bai todn sau :
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Bai toan 1: Ching minh rang véi moi tam giac ABC ta ludn co:
sin® 4 +sin” B +sin’> C =2 +2cosA.cosB.cosC
- Mt khac ta thdy rang néu:
a) AABC c6 ba goc nhon , nghia la cosA,cosB , cosC c6 gia tri duong, diéu do Xéyra
khi va chi khi cosA.cosB.cosC >0
b) AABC vuéng, nghia la cosA=0 hoic cosB=0 hoic cosC=0 diéu nay xay ra khi va
chi khi cosA.cosB.cosC =0
¢) Tuong tuy AABC c6 mdt goc tu khi va chi khi cosA.cosB.cosC <0
Vi vay tir két qua bai toan 1 va tir nha xét trén chiing ta c6 cac bai toan moi
Bai toan 2: A,B,C la ba goc ciia mgt tam giac
Dit T =sin® 4 +sin’ B+sin’ C Chimg minh rang:
a). T>2 < AABC nhon
b). T=2 < AABC vudng
¢c). T<2 < AABCtu
Tiép d6 nhod nhan xét A<B<C 1a 3 gbc cta tam giac suy ra 0< sinA,sinB,sinC <1
= sin’ 4 <sin 4
sin’ B <sin B
va sin’ C <sinC
= sin A +sin B +sinC >sin” 4 +sin” B +sin’ C
= Co két qua tiép theo
Bai toan 3:

Chung minh rang néu tam giac ABC khong ti thi sin 4+sin B +sinC >2 . Ngoai ra, tir
bai toan ban dau. Néu sir dung dinh 1i ham s6 cosin s& cho ta mot bai toan dai s6 biéu thi
moi quan hé giita cac canh cua tam giac .

3- Cac dang bai tip boi dudng tinh doc dao.
3.1. Bai tap khong miu muec (C)
Céc bai tap nay khong thé ap dung thuit toan hay cong thire dé giai. Tac dung
clia bai tdp nay rén luyén kha ning tim ra nhitng lién tudng va nhitng két hop méi, kha
ning tim ra nhitng mdi lién hé trong nhitng su kién bén ngoai twdéng nhu khoéng co lién hé

v6i nhau, kha nang tim ra giai phép la tuy da biét nhitng phuong thirc giai quyét khac .
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Vidu : Tim gi4 tri 16n nhit cua biéu thic

<2 <2 =2
sin“ A+sin” B+sin“ C
= (D)

M = 2 2 2
coS" A+ cos"B+cosC

Loi gidi :
Xét biéu thitc M + 1, ta co:

_sin® A+sin® B +sin’ C N

M+1= 5 > 5 1
cos“A+cos"B+cos'C
e M+1= 2 32 2
cos“A+cos"B +cosC
3

< 08’ A+ cos’B +cos’C =
M +1

1+c0s24 1+cos2B ) 3
= + +cos°C =
2 2 M +1

cos2 A+ cos2B 3
=

M +1

+1+cos’C =

< ¢c0s’C +cos(A+B).cos(4- B)+1- 3 =0
M +1

3
+1

& cos’C - cosC.cos(4- B)+1- =0 (1"

bat X=cosC . Khi d6 (1°) c6 dang:

3
X?- cos(A- B).X +1- —— =0 2
cos( ) s (2)
3
Xét phuong trinh (2) ta c6 : A =cos’(4- B)- 4[1- Vs

Do (2) ¢6 nghiém X=cosC = A >0

< 411- <cos’(A- B) <l
3 3
= >~ o M+1<d4de M <3
M+1 4

cos’(4- B) =1

= @
M=3 (2) conghiém kép
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sin(4- B) =0

S 1
cosC :ECOS(A - B)
A =B A=B

= < =
cosC =l C =z

2 3
o AABC by

Vay gia tri 16n nhat ctia M 1a 3, dat dugc khi tam giac ABC déu .

Viéc xét biéu thirc M+1 1a nhan xét doc ddo xuat phat tir viée lién tuong t6i cong thirc:

2 < 2
cos“x+sin“ x =1

Viéc phan chia bai tap luong giac thanh cac dang trén chi c6 tinh chét twong ddi vi mdi

bai tdp déu co6 tac dung vé nhiéu mat va c6 chirc nang khac nhau. O day t6i chi dua trén nét

dic trung thé hién & yéu td nay ndi bat hon yéu t6 khac dé phan chia.

Ngoai cac dang bai tap da néu thi ndi dung luong giac con 1a mot cong cu gidi toan

htru hiéu.

4-I'J’ng dung lwgng giac va giai toan

Trong mot s bai toan dai sb (giai phuong trinh, hé phuong trinh, bat phuong trinh,
tim gia tri 16n nhét, nho nhat ..
thire lwong giac dé giai sé ngan ngon hon, tranh dugc ruom ra ....khi st dung cong cu luong

giac vao giai toan, 101 gidi thé hién duogc tinh linh hoat trong viéc nhin nhan van dé, dong thoi

..) viéc chuyén doi sang bai toan luong gidc, roi dung kién

thé hi¢n tiém nang rat 16n ctia ndi dung lugng giac.

2x+x’y =y
Vidul: Giaihé: {2y+y’x=z (1)

2
2z+z°x =x

Loi giai :

Nhén xét thay bo 3 s6 (0,0,0)1a mot nghiém ctia hé. Ngoai ra ca 3 sd x,y,z,déu khac

+ .Vinéu gia st x= 1 khi d6 phwong trinh dau ctia hé khong thoa man .

Véix,y,z#H
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_ 2x

Y 1- x?
(1)<=> iz = 2y2
1-y

.= 2z

1- Z?

Su c6 mit ciia vé phai trong mdi phuong trinh ctia hé khién ta lién tudng dén cong

thire 1 ifc: tan2x =—21A0X
He Tuong glac: 1- tan® x
A £ e x km
Vi vay néu dat x=tan@ | @ 7&2 + -

= y =tan2a,z =tan4a,x =tan 8«

T dd = tana =tan8a

nir
e a =7(HEZ , chon n sao cho tano #)

nir
X =tan—
7

2
Nghiém hé phuong trinh 1a : |y =tan =

ndmx
Z =tan——
7

Tu 101 giai bai toan c6 thé suy ra cach giai ciia mdt loat cac bai toan dai s6 dugce thiét
lép tr céng thirc: tan3a,tan9«,tan27a hoac tan 2a,tan4a,tan 8cr....
X - 3x =y(3)c2 - 1)
Chéng han : Giai hé ;1" - 3y =z(3y"- 1)
2 -3z =x(322 - 1)

3
x - 3x

1 bat x =tana = y =tan3a,z =tan9a,x :tan27a)
x -

(Tu y=

Vi du 2: Cho x,y,u,v €R sao cho : x>+’ =1, v’ +v* =1
Ching minh ring: - V2 <u(y- x)+v(x+y) <2
Loi giai:
Tir gia thiét x* +)” =1, u” +V* =1 ta lién tuong dén cong thirc co ban sin® x +cos’x =1 .
Nhu vy, néu chuyén bai toan nay sang luong giac ta ¢ 101 giai sau:
bat u =cosa , v =sina
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X =cosf , y =sinf
P =u(y- x)+v(x+y)=cosa(sin - cosfp)+sinc(sin S +cosf3)
=cosa.sin ff - cosa.cosf +sina.sin ff +cosa.sin f§

=cosa.sin 8 + cosa.sin - (cosa.cosf3 - sina.sin )
=sin(a + ) - cos(a + f3)
=2sin

a+/)’—%J

<1

JT
a+ - —
F 3

Vi -1<sin

= -J2 <P <J2 (dpcm).
O cac vi du trén, viéc str dung cong cu luong giac dé giai, khién 101 giai clia bai toan

ngan gon, sang sua dé hiéu lai rat doc déo.

§3: THU'C TIEN VIEC DAY HQC GIAI BAI TAP LUQNG GIAC

-23 -
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THEO PINH HUONG PHAT HUY TINH SANG TAO

Viéc day hoc giai bai tip luong giac theo dinh hudng phat huy tinh sang tao c6 nhiéu
thuan loi :

Trude hét, yéu cau boi duong phat trién nang luc tri tug, boi dudng TDST cho hoc sinh
thong qua day hoc toan noi chung, day hoc giai bai tap luong giac ndi rieng dugc ghi trong
muc tiéu day hoc.

Sau d6 phai ké dén noi dung ,phuong phép, hinh thirc bai tap lwong giac rat phong phi
trong cac sach gido khoa, sach tham khao...

Tuy nhién qua tham do thuc té toi théy, viéc day hoc giai bai tap luong giac, dac biét
day theo dinh hudng phat huy tinh sang tao ctia hoc sinh con tiy thudc nhiéu vao quan niém,
cach suy nghi, cach lam va tiém lyc ctia mdi gido vién. Vi vay hiéu qua day hoc giai bai tap
lwong gidc néi chung, bdi dudng TDST thong qua day ndi dung nay néi riéng chua cao.

Trong gid hoc khong phai moi gido vién va hoc sinh déu hoat dong thuc su tich cuc.
Quan sat mot s6 gud day toi thdy gido vién chua cha y dén viéc boi dudng TDST cho hoc
sinh. Thay gido thuong cb ging giai thich, chirng minh, trinh bay 101 giai bai toan ma it khi
chu ¥ toi viée khai thac, mo rong bai toan, tim toi nhiéu 10 giai. Vi vay di bo 15 rat nhiéu co
hoi bdi dudng, phat huy tinh sang tao va htng tha hoc tap toan hoc.

Chang han trong gio tu chon ctia 16p 10A ;5 truong THPT Yén My. Khi hudng dan hoc
sinh giai bai toan:

“ Ching minh rang moi tam giac ABC ta ludn c6 :

cos’ A +cos’ B +cos’C =1- 2cosA.cosB.cosC ”

Gido vién méi chi chil ¥ t6i k¥ ning giai bai tap luong giac : chimg minh déng nhat
theo biéu thirc luong giac va k¥ ning bién doi dong nhét , chua chu ¥ t6i viéc khai thac boi
dudng TDST cua hoc sinh . Vi bai toan di cho sau khi c6 10i giai gido vién c6 thé dua ra
mot s6 két qua méi nho sir dung két qua cuia bai todn nay ( xem phan 1.2, bai 2 — chuong I).
Hoac trong gid chita bai tap cia 16p 11Ay truong THPT Yén My véi bai todn : giai phuong
trinh sin® x +cos’x =1 (1) (DS va giai tich 11) toi thdy hoc sinh bién doi dwa vé cach 1am quen
thudc 14 dung an phu t= sinx+cosx . Gido vién da khong yéu cau hodc huéng dan hoc sinh

tim 10 giai khic. Vi bai toan ndy cé thé huéng dan hoc sinh gidi theo céch sau:

TRUONG THPT YEN MY -04 -




SANG KIEN KINH NGHIEM LUU THI THU

sin? x(1- sinx) =0 sin’® x <sin® x
Do:

=
cos’x(1- cosx) =0 cos’x >cos’x
sin® x + cos’x <sin® x +cos’*x =1
sin® x =0
sinx =1

= (])<:> i
cos’x =0

| cosx =]

Giai hé nay ta tim dugc nghiém x =k27 va x :% +27 (LkeZ)

Tir 10 giai ndy gido vién co thé hudng dan hoc sinh tim tdi va c6 nhitng phat hién
méi. Hoc sinh s& nhan thdy c6 thé ap dung 10i giai trén dé giai moi phwong trinh dang
sin” x +cos"x =1 (n =2) hoac chirng minh moi phuong trinh dang sin” x +cos"x =a (n=2,a>1)
déu vo nghiém.Viéc cht ¥ mé rong , khai thac két qua bai toan vira nham khac sau kién thic
da hoc vira cung cap cho hoc sinh kién thirc méi, cung cap phuong phap giai cho mot loat
cac bai toan lién quan, rén luyén thanh nép TDST. Tuy nhién cé rat it gido vién cha y dén
diéu nay.

Nguyén nhan thuc trang nay phai ké dén:

Thir nhét, do quan niém vé viéc theo dinh hudng phat huy tinh sang tao con nhiéu
han ché vi vy nhiéu gido vién da khong khai thac tiém nang ndi dung lugng giac boi dudng
TDST cho hoc sinh.

Tiép theo phai ké dén nang luc nghé nghiép ciia mot gido vién con chua cao, viée
phat hién ra tiém ning ctia bai tap toan noi chung, bai tap lugng giac néi riéng con han ché .

Bén canh d6 , sé dong hoc sinh ciing chi ding lai & mtc d6 thu dong , suy nghi dap
khuon , 4p dung cong thirc , thuat todn con may moéc nén khi gip nhiing bai tip khac kiéu
khong véi cac dang bai tap da hoc thi to ra lung tang , khong biét bién ddi bai toan dé dua vé
dang quen thudc da biét cach giai .

Quan sat , nghién ciru vo bai tap vé nha ctia hoc sinh khdi 10 toi thay véi bai toan:

Tinh tong :

JT S T
a). A :COSE + cos? +cos—

b). B =cos2—” +cos4—”+cosg—”
9 9 9
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( Xem phén 1.2 — Bai 2 — Chuong I )

Hau hét hoc sinh déu giai bai toan nhu sau:

T S T T 2 T
a). A =cos—+cos— +cos— =c0Ss— +2¢0s—.cos —
9 9 9 9 3

27

=cos | 1+2°7 | =0
9 3

Sau d6 giai cu b twong tu ciu a , khong hoc sinh ndo phat hién ra cac diém riéng dé
N A 0 1ne. s , , 2m4nm 87 .. ,. , , Imndtnx
nhén thay cua bai toan .Cac gobc —,——,—— bu vdi cac goc 59’9

9° 99 tr d6 tinh duoc B dua

2 . A A . N A X 27
vao tong A , hodc vo1 phan a khong hoc sinh nao nhan thay c0s—= = hay

1
2
4

4 S | . r A, aa . az 1s .
cos35 :cos3? 200537 = do co 101 giai theo hudng khac , rat doc dao la phuong phéap

chung dé tinh tong mot s6 biéu thic khéc .
Trong bai kiém tra hoc ki I ctia hoc sinh khéi 11 toi thay c6 bai toan : « Giai phuong
trinh : 6tanx +5cot3x =tan2x ”.

Quan sat tong két bai lam cua hoc sinh ctia hai 16p 11A5 va 11A, t6i thu dugc két qua

sau :
Két qua \ Lop 11A, 11A;
Tong so bai kiém tra (SBKT) 45 50
SBKT khong lam duogc 32 33
SBKT c6 101 giai ding 13 17

Mic du , dic diém riéng cua bai toan rat d& nhan théy , chi can tach tanx sang vé phai
va ap dung cac cong thirc bién d6i lugng giac s& cho két qua bai toan nhung chi c6 mot sb it
hoc sinh phat hi¢n ra dac diém nay . Phan 1én hoc sinh déu tim cach bién ddi tanx, tan2x,
cot3x theo ham sin va ham cos sau d6 quy dong va cb gang dua vé phuong trinh mot an cua
sinx hodc cosx . Nhitng phuong trinh d6 lai qua phirc tap nén khong tim ra két qua bai toan

Két qua khao sat cho thay, k¥ ning giai toan ctia hoc sinh con han ché,suy nghi con
dap khuon, may méc chua thé hién dugc sy linh hoat trong nhin nhan bai toan.
Trudc tinh trang néu trén, trudc tiem nang ndi dung luong gidc va muc ti€u day hoc

toan n6i chung, bdi dudng TDST qua viéc day hoc giai bai tap lugng gidc ndi riéng thi ting

TRUONG THPT YEN MY -6 -




SANG KIEN KINH NGHIEM LUU THI THU

cudng, bdi dudng TDST qua viée day hoc giai bai tap luong giac 13 vin dé mang tinh 1i luan

va thuc ti€n sau sac.

CHUONG II
PHUONG HUONG VA BIEM PHAP CO BAN DAY HQC
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GIAI BAI TAP LUQNG GIAC THEO PINH HUONG BOI DUONG TDST
Viéc rén luyén giai bai toan bao gém hai ndi dung chu yéu:
1- Reén luyén viéc tim 101 giai cac bai toan
2- Ren luyén viéc giai toan .

Khi d3 c6 duong 16i giai thi viéc giai hoan chinh mot bai toan 1a ca mot qué trinh rén
luyén goém nhiéu khau, tir viéc nam vimg cac kién thirc co ban vé ndi dung li luyét va céac
phuong phap thuc hanh dén viec luyén tap thanh thao cac quy trinh va céc thao tac co ban, c6
tinh chat k§ thuat. Két qua mdi bai toan duoc biéu hién & 101 giai ding va ddy du . Nhu vy
viéc rén luyén giai toan co vai trd quan trong. Tuy nhién, van phai xem xét viéc rén luyén
kha niang tim 101 giai cac bai toan co tinh chat quyét dinh trong toan bo cong viée luyén giai
vi cac li do sau:

Du c6 k¥ thuat cao, c6 thanh thao trong viéc thuc hién céc thao tdc va phan tich nhung
khi chua c6 phuong hudng tét thi chua thé ¢6 10i giai hodc ¢ 10i giai tot.

Cong viéc tim phuong hudng gidi bai toan 1a cong viéc mang tinh sang tao.

Viéc coi trong ren luyén phuong hudng gidi bai toan cua bai tap chinh la co sé quan
trong cho viéc rén luyén kha nang lam viéc doc 1ap — sang tao.

T6i chi dé cap dén van dé rén luyén viée tim 101 giai cac bai toan. Trong ndi dung nay
t6i dé cap dén mot sb it van dé:

B6i dudng ning luc huy dong kién thirc; khic sdu anh huong tiéu cuc cua thoi quen

tam li khi hudng dan hoc sinh giai todn; sang tao bai toan mai tir bai toan ban dau.

$1. BOI DUONG NANG LUC HUY PONG KIEN THUC
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Trong viéc rén luyén k¥ ning tim 10i giai bai toan thi ning luc huy dong kién thirc giai
cac bai tAp co vai tro quan trong. Viéc boi dudng ning lyc dinh hudng, ning luc huy dong
kién thirc khi giai cac bai tap lugng gic lién quan t6i nhiéu niang lyc khac nhau.

1.Ddt bai todn can gidi trong moi quan hé bién chitng véi bai todn khdc nham tao
nang luc lién twong cho hoc sinh.
Ding trude mot bai toan hay mot van dé can giai quyét, nguoi 1am toan thuong tyr
dat cau hoi:
1- Bai toan nay c6 giéng ( twong ty ) voi bai toan nao da biét khong ?. C6 thé sir dung
phuong phap hay két qua cua bai toan d6 dé giai khong ?
2- C6 phai 1a truong hop riéng cuia bai toan da biét nao khong .
3- Bai toan ndy c6 trudng hop riéng nao ? Co thé giai cac truong hop riéng d6 khong ?
Tir d6 6 thé giai dugc cac bai toan ban dau khong?

Vidu I: Ching minh ring néu A,B,C 13 3 ctia mot tam giéc thi:

33

sin4+sinB+sinC ST
Nhan xét :
%5 .nA+B+C

Vi A,B,C 1a 3 goc ciia mdt tam giac nén: — =3si

Bai toan khai quat : “Ching minh rang ,néu 0° < 4,B,C <180° thi :

. M M . A + B + C ;)\ * 9 N /4 hY r \ /4 s 2
sin 4 +sin B +sinC <3 sin———— ”. Dé giai bai todn nay ta xét bai toan don gian hon:
(13 hY b r ~ A A 0 \ . . . X + y "
Cho x,y 1a hai géc khong am , khong vugt qua 1807 thi : sinx +siny <2sin
+ -
Ta ludn co sinx +sin y =2sin Al .COS Y

Vi 0° <X,y <180%°1&n0 Scosx_ Y <l va sinx,sin y >0

= sinx +sin y <2sin Xty
. R A+B C+D
Ap dung két qua nay cho cac goc (A,B);(C,D); SR ]
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0° < 4,B <180° = sinA +sin B <2sin A

+B>x<
()

C+

D**
= ()

0°<C,D<180" = sinC +sin D <2sin

Mit khéac : 0° < 4, B <180°
0°<C,D<180°

A+B C+D
2 b

<180°

=0’ <

+ + +B+C+
= sinAzB+sinC2D S2sinw (# )

Tir (%), (**),(***) ta ¢6 :

. . . . . A+B+C+D
sinA +sin B +sinC +sin D <4sin-———— "~ (1)

O day 0° < 4,B,C,D <180

A+B+C

D=
Chon 3

(rd rang 0° <D <180°)

) ) . . A+B+
(1)= sinA +sin B +sinC S3S1H7C

Vi bai toan ban dau 13 trudng hop dic biét cua bai toan ndy nén ta cling co ngay két
qua cua bai toan ban dau hodc ciing c6 thé chi ra 101 giai bai toan ban dau nhu cach giai cua
bai toan khai quat. Nhu vay, dé tim 10i giai cho bai todn ban dau ta da sir dung linh hoat céc
bai todn phu dac biét hda khai quat hoa.

Trong thyc té viéc tim duoc mot bai toan phu, bai toan lién quan khong khoé khin ngay
ca voi ngudi it kinh nghiém. Tuy nhién dé c¢6 dugc mot bai toan phu, bai toan lién quan hitu
ich cho viéc tim 101 gidi bai toan cling nhu viéc rén luyén nang lyc gidi toan khong phai 1a
don gian. Trudc hét mdi bai toan lién quan phai giai duoc, 1i giai cang don gian cang tot, 10
giai ctia bai toan ban dau c6 thé tim duoc nho st dung phuong phap giai hay két qua hodc chi
c6 thé 1a cac bude giai cua bai toan phu.

Vi du 2: Chimg minh rang néu A,B,C 1a 3 géc nhon ciia mot tam giéc thi:

sin®® 4 +sin*"¢ B +sin™"" C >2

Do cac sd mil cia sinA, sinB, sinC khong la s6 cu thé nén viéc bién ddi rat kho khan.

Tir két luan cua bai toan 1am ngudi giai toan co lién tudong dén cac két qua da biét:

sin® A4 +sin” B +sin” C =2cos 4.cos B.cosC
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sin® 4+sin’ B+sin’ C>2 néu tam gidc ABC nhon
sin? A+sin’ B+sin>C <2 néu tam giac ABC tu
Tur d6 ta suy nghi phai so sanh: sin™” 4 v&i sin® 4;sin®™“ B v&i sin® B ;sin®™" C véi
sin’ C.
Lo1 giai bai toan nhu sau:
Do A,B,C 1a 3 goc tam giac nén 0<4,B,C<x
Do dd : 0<sinA;sin B;sinC <I
Va sin™? 4>sin* 4 ; sin™“ B>sin®B; sin®™* C >sin’ C
Mat khac : sin” 4 +sin” B +sin’ C =2cos 4.cos B.cosC
Tir gia thiét tam gidc ABC nhon suy ra sin’ 4 +sin’ B +sin’ C >2
Vay sin™* 4 +sin™¢ B +sin®"* C >sin” 4 +sin’ B +sin* C >2
Nhu vy , mot trong nhiing thao tac quan trong dan dén thanh cong trong viéc tim
duong 16i giai toan 14 nghi dén bai toan lién quan , cac bai toan c6 tinh chit gan giéng véi bai
todn ta dang can giai ( co thé 1 bai toan con ,bai toan tuong tu , bai toan dac bi¢t , bai toan
khai quat ....) . Bang viéc phan tich str dung 10 gidi cia cac bai tap lién quan vé6i bai toan di
cho ,chung ta s€ co nhiéu co hoi thuan loi dé tim ra duong 16i gidi cua cac bai toan da cho.
Mot trong nhitng thao tac quan trong trong viéc bdi dudng ning luc huy dong kién
thire khi giai toan d6 1a biét dat bai toan trong moi quan hé bién ching voi bai toan khéc tao
nang luc lién tudng cho hoc sinh . Cac budc giai bai toan theo hudng nay duoc tién hanh nhu
sau :
B,: Phat biéu bai toan lién quan ( twong tu , khai quét , dic biét ...)
B»: Giai bai tap lién quan.
Bs: Sir dung phuong phép hodc két qua bai toan lién quan vao giai bai tap ban dau .
2.Chii trong khai thdc mach kién thirc theo hwéng tiv dinh nghia, khdi ni¢m, dinh Ii
todn hoc, cdc cong thire, quy tic dén hé théng cdc bai tdp géc can thiét va dén cdc bai todn
ndng cao.
Khi tim phuong phap giai cho mot bai ton, ngudi lam toan phai phan tich dic diém cua
bai toan, cac yéu td chinh cta bai toan va lién twong téi nhitng khai niém, dinh li, quy tic.

Xem van dé d6, tinh huéng d6 (hoic chi gia thiét, két luan )c6 phu hop véi gia thiét hodc két

TRUONG THPT YEN MY -31 -




SANG KIEN KINH NGHIEM LUU THI THU

luan cua dinh li, quy tdc nao do da biét. T d6 ap dung dinh nghia, dinh li, bai tap géc co lién
quan do.

Con dudng huy dong kién thirc theo mach nay nham kham pha cic tng dung khac nhau
ctia dinh nghia, dinh li, va quy tic bai toan vé hé cac bai toan gdc.

Vidu 3:

T tinh chat cung bu nhau ciia ham tan(z- @) =- tane va cong thirc tinh tan ciia mot
tong ta c6 bai tdp co ban sau : © Ching minh trong moi tam gidc ABC ta c6
tanA+tanB+tanC=tanA.tanB.tanC”

Tir bai tap “gdc” ndy ta co thé dé xuat mot loat cac bat dang thic ctia ham tan ddi véi
cac gbc trong tam giac :

CMR: Néu tam giac ABC nhon thi:
1) tanA+tanB+tanC >33
2) tan A.tan B.tanC >33
3) tan® A +tan’ B +tan’ C =9
4) tan® A+tan® B +tan® C >81
5) tan" 4 +tan” B +tan" C >33 (3\/5)”

tan’ 4 +tan’ B +tan’ C 59
tanA+tan B+tanC
tan® A +tan® B+tan° C
29\/5
tan A +tan B+tan C
8) tan A.tan B+tan B.tan C +tan A.tanC =9

9) tan' A+tan’ B+tan’ C =27

Vidu 4: Cho tam giac ABC thoa man :

sin 4

+4sin 4 =1+4sinB (1)

sin B

sin 4

Z__+4sinC =1+4sind (2)

3Sinc

Hay khéo sat dang ctua tam giac .
Loi gidi:
Bai tap lién quan t61 cac goc cua tam giac véi doi héi nhan dang tam giac nén tri thic
ban dau duoc huy dong phai 1a dinh 1i , dinh nghia vé mdi quan hé giita cac goc trong tam
gidc v4i cac canh : dinh 1i ham s6 sin , cosin ... Mat khac méi quan hé giira cic goc trong

tam giac mo ta boi diéu kién (1) va (2) cho thay kha niang khong st dung cac dinh li ndy ma
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cac goc duoc lién hé theo biéu thuc liy thira . Vi vay , kha ning phai sir dung tinh chit cta
lity thira ham s6 mii .
Nho hudng suy nghi trén ching ta c6 cam nhan gan hon véi 10i giai:
bat u=sinA — sinB
Thi (1) c6 dang 3" +4u=1
Vi 3" +4u 12 ham s6 dong bién nén phuong trinh 3" +4u=1 c6 nghiém duy nhat u=0
hay sinA=sinB khi d6 A=B.
Xét phuong trinh tha (2):
Dit x=sinA — sinC(¥*) = |x| <2
(1)co dang 3* — 4x=1
Xét ham sb y=3* — 4x trén doan [-2;2]

Tacoy =3*In3 -4
4
p— X — = :1 —_— =
y’=0 < 3*In3 =4 x =log, 1= (=X0)

Bang bién thién :

X -2 Xo 2
y’ - 0 +
y 71
9 1
CT

Tacéd Vre[-2x,):/(0)=1 (1°)
vre[x;2]i @ =1 (2%
Do trén [ 2;x%,) va [xo;2] ham sb don diéu nén trong [- 2;%,) va [XO;Z} phuong trinh ¢
nghién thi nghiém 1a duy nhat . Tir (17) va (2°) ta thdy c6 duy nhat 2 gia tri 1a 0 va 2 ma ham
s6 nhan gia tri 1 . Vi viy phuong trinh 3* — 4x=1 ¢4 2 nghiém x=0 va x=2 trén [-2;2]

Ta thay x=2 khong thoa man (*) vi 2= sinA- sinC
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< sinA=2+sinC

= sinA >2 (vi0<sinC<l1)
Tai x=0 : sinA=sinC < A=C
Tir 2 két ludnta c6  A=B=C hay tam giac ABC déu .

Trong qua trinh huy dong kién thic dé tim 16i giai bai toan doi hoi nguoi giai toan
phai c6 kinh nghiém nhén ra tinh hudng maéi trong tinh hudng quen thudc , phat hién duoc
ciu tric chirc ning méi cua ddi twong quen thudc. Nghia 1a ding trude bai toan ngudi giai
phai xem xét tién hanh hoat dong nhan dang bai toan d6 c6 phu hop véi dinh nghia dinh 1i,
quy tic hay c6 quan hé véi mot bai toan di biét hay khong. Tir 6 dé xuit duong 161 giai bai

toan.

§ 2:KHAC PHUC ANH HUONG TIEU CUC CUA THOI QUEN TAM LY
KHI HUONG DAN HQC SINH GIAI BAI TAP LUQNG GIAC

Thuc té cho thiy trong qué trinh giai bai tip toan nodi chung, bai tap luong giac noi
riéng, ¢6 rat nhiéu hoc sinh mic du da cd ging hoc toan, tin tudng 1a minh di nim ving
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kién thirc co ban, da hiéu dugc bai hoc nhung khi ding trude mot bai toan thi hoic khong
tim ra duoc 101 giai hodc 10i giai con nhiéu thiéu sét, hodc qua rudm ra, kho hiéu. Mic du,
viéc tim 101 giai ciia bai toan khong c6 gi kho khan va 10i giai lai rat ngan gon, dé hiéu. S&
di nhu vay vi tu duy cta cdc em con cimg nhic, bao thi khong c6 kha nang van dung linh
hoat tri thirc da hoc vao giai quyét hop 1y cac tinh hudng.

Hau nhu rét it hoc sinh ¢6 thoi quen nghién ctru lai bai toan khi da tim duoc 101 giai,
da sb cac em déu bang long voi két qua tim duoc. Ngay ca ddi voi « hoc sinh gi6i”, sau
khi tim dugc 15i giai va trinh bay sang sta 1y luan ciia minh cling déu c6 xu hudng gip
sach lai va lam viéc khac. Vi vay cac em da bo 16 nhiing co hdi tdt cho viéc hoc hoi. Co
rat nhiéu nguyén nhan dan dén tinh trang trén nhung cha yéu do nhitng nguyén nhén sau:

Thir nhét: do khong tao dugc thoi quen can phai phan tich k¥ dic diém bai toan tir
d6 huy dong lia chon phuong phap tiép can bai toan phu hop. Thong thuong khi gip mot
bai toan nao d6 cac em déu bat tay ngay vao thir 4p dung mot phuong phap di biét ma
khong tim hiéu xem bai toan ban dau c6 phu hop voi phuong phap da biét hay khong,
khong tich cuc suy nghi bién d6i bai toan vé nhiing bai toan da biét cach giai.

O;z
2

Giai phuong trinh: tanx + cotx = 2 Sin (x+ %) XE

Trong thuc t& nhiéu hoc sinh voi vang ap dung ngay cac cong thirc biéu dién: tanx,

T
x+=
4

cotx, sinx, cosx cong thirc bién doi sin theo sinx +cosx sau d6 chuyén vé phuong

trinh bac 3 v4i an phy 1a T= Sinx + Cosx . Vi phuong trinh bac 3 nay c6 thé nham dugc
nghiém nén mot sé hoc sinh tim ra két qua ding, mot s6 khac thi do qua trinh bién dbi qua
rudm ra, k¥ nang bién doi con han ché nén nham 1an. C6 rat it hoc sinh chiu quan sat k¥

dic diém bai toan hodc tim 10i giai khac khi da giai theo cach trén. Thong qua phan tich

O;E
2

ky gia thiét ciia bai toan x€ c6 thé dan dan ti€p can dén 101 giai bai toan.

Do Vxe

O;z
2

thi vé trai >2, vé phai <2. Tlr d6 10i gidi cia phuong trinh rat gon,

phuong phap giai doc dao.
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Tht hai: Do vbn kinh nghiém cua cac em con han ché, khong ndm bit dugc nhiéu
phuong phap giai bai toan, do d6 khong c6 kha niang bién ddi bai toan dua vé tinh hudng
quen thudc di biét.

Nguyén nhan thtr 3: Do tu duy ctua ching ta mang tinh phuong hudéng. Mot loai tri
thirc, dac biét 1a tri thic phuong phép duoc luyén tap nhiéu 1an, lap lai, gay an tuong sau
roi tro thanh thoi quen ( goi 1a thoi quen tdm 1y) . Pay 1a nguyén nhin co ban nhat ching
ta can khic phuc.

Nhu vay, thoi quen tdm 1y tao rat nhiéu bat loi cho hoc sinh khi giai bai tap toan
n6i chung, bai tip luong giac néi riéng. Khic phuc anh hudng tiéu cuc cua thoi quen tim
Iy khi giai bai tap luong giac chinh 13 gbp phan bdi dudng ning luc sang tao cho hoc sinh.

Vi¢c lam doé doi hoi:

Thir nhét: Khi day hoc ap dung dinh 1y, cong thirc luong giac hodc tri thirc phuong
phap thay gido can chi rd diéu kién ap dung, cac tinh hudng ap dung tri thirc d6 vao céac vi
du, day du noi dung, da dang hinh thitrc bao gdm cac truong hop tiéu biéu nhat duogc sap
xép pht hop véi nhan thire cua hoc sinh:

Vi du: Khi day hoc sinh dinh Iy ham s6 Cos[HH10] gido vién can chi d5 tinh hubng
ap dung:

1- Xac dinh cac yéu t6 con lai ciia tam giac trong cac trudng hop.
a. Tam giac cho trude 3 canh.
b. Tam giac cho trudc 2 canh va mot goc xen gifra 2 canh do.
2- Nhéan dang tam giac:
a. Nhan dang tam giac vuong, tu, nhon.
b. Nhan dang tam giac vudng, cd 1 goc 60°,30°...

3-Chi ra tmg dung thuc tién cta dinh 1y.

. 1 ..
Khi day hoc giai phuong trinh : sin® x +cos’x =, bang phuong phap ha béc.
3 3
Phuong trinh ban dau trd thanh : I-cosx | |1+ c;szx _%

. . k
Sau khi rut gon ta ¢6 : cos2x=0 < x =% +7ﬂ(k€ z)
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Sau d6 chi ra cho hoc sinh thdy c6 thé ap dung phuong phap ha bac ddi voi phuong
trinh c6 dang :
1). cos’ax +cos’hx =cos’cx +cos’dx
2). sin” ax +sin® bx =sin’ cx +sin’ dx
Néu a,b,c,d théa mén mot trong cac diéu kién : atb=c hoic a-b=c-d
Tht 2 : Gido vién can khai thac triét dé tri thirc can truyén thu cho hoc sinh dac biét 1a tri
thirc phuong phap va tao duoc co hoi 4p dung tri thirc d6 . Mot mit khic siu gia tri ndi dung
can hoc , mit khac cung cip phuong phap tiép can bai toan .
Vidu : 1. Khi cung cdp cong thirc bién doi :
Bién d6i tich thanh tong :

cosa.cosb 2%[cos(a +b)+cos(a- b)]

sina.cosbh = [sin (a+b)+sin(a- b)] ()]

N | =

sina.sinb =- [cos(a +b)- cos(a- b)]

1
2
Bién doi tong thanh tich

a+b
cosa+cosb =2 cos

. a+
sin

2
:
.COS

+b

cosa- cosh =-2

. . . a+
sina +sinb =2|sin

sina- sinb =2| cos

Cac cong thirc ndy hay sir dung. Vi vay hoc can phai hoc thudc. Pé gitip hoch sinh dé
nhé c6 thé luu ¥ hoc sinh vé nhitng dic diém ctia nhém cong thirc I va II.
Chang han nhom I, & vé phai bao gid cling ¢6 % , trong nhom 1T thi 1a 2
Trong ca hai nhom déu c6 mot cong thirc c6 dau ( - ), lién quan dén sina.sinb va cosa
- cosb
Néu quy udc ¢ vé phai bao gid a+b cling dimg trudc a- b ta c6 thé nhé nhém I, mot
cach so Irgc nhu sau:
2c0s.cos =cos + cos

-2S1n.sin = ¢os — COS
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2sin.cos = sin + sin

2 14 A 4 f( 14 a + b 4 14 a - b 14 ;L /4
O nhom cong thie II ,néu quy wdc —— dung trudc —— ta ¢6 thé nhd so luge nhu
g quy 5 g >

Sau:

Cc0s+ cos =2¢0S.cos
COS- coS =-2sIn.sin
sin+ sin =2sin.cos

Sin- sin =2¢o0s.sin
Sau d6 c6 mot so bai tap bién do1 doi hoi hoc sinh phai nam virng cac CTLG nhin

xuoi cling nhu nhin nguoc .

Chang han c6 biéu thic : sinx.sing- cos%.cosx thi hoc sinh phai thiy day chinh 1a :

JT
-COS| X +—

Thi ba : Viéc khic phuc thoi quen tdm 1i trong giai bai tip luong gidc doi hoi khi day
hoc giai bai tap luong gidc gido vién hudng dan hoc sinh c6 thdi quen:
a. Tim hiéu dau bai mot cach sang tao , khong néng voi di vao timg yéu té cy thé ma
phai c6 cach nhin tong quét ti mi tim ra dic diém riéng ctia bai toan . Cach giai hay ctia mdi
bai toan kho déu bat ngudn tir viéc ndm vimg dic diém riéng an sdu cta bai toan .
Vidu: Cho @,/ lalahai goc nao do.
CMR: Néu cosa +cosf +cosa.cosfp =0 (1) thi cosa +cosp =0 (2)

Néu néng voi , suy nghi dung kién thirc lugng giac dé giai thi rat kho khan nhung
néu tiép can bai toan bang phuong phap chuyén tir luong giac sang dai s ta co 10 giai bai
toan rat don gian:

Khi gip biéu thuc dai s6 c6 dang A+B+A.B =0 c6 thé lién twdng dén
A+B+A.B= 1+tA+B A.B-1=(1+A)(1+B)-1

Do doé bdt(1) = (1 +cosa).(1+cosf)-1=0

Mait khac vi : 1+cosa =0 ; 1+cosff =0

Ap dung bdt cosi cho 2 sd ta c6 :

(1 +cosa)+ (A +cosp)
2

2\/(1 +cosa).(1+cosp) =1

Tir day suy ra diéu phai chimg minh.
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Trong ndi dung tim hiéu dé toan can huéng dan hoc sinh phat biéu lai bai toan dudi
nhiéu khia canh khac nhau, tirc 1 bién doi bai toan thanh nhiéu bai toan twong duong, phién
dich bai toan vé ngdn nglt minh quen thudc. Lam nhu vay giap ta xac dinh dugc pham vi du
doan 101 giai bai todn, hoc sinh dugc van dung tri thirc linh hoat s€ khéc phuc dugc anh

huong tiéu cyc cua thoi quen tam .

% . Tim GTLN,NN ciia bidu thirc

Vi du : Cho sin’ x+sin’ y =
S =tan’ x +tan’ y
Can ctr vao dic diém sin’ x ;sin’ y; tan’ x ;tan’ y déu c6 thé biéu dién qua cos’x ; cos’y
nén c6 thé biéu dién bai todn dudi dang :
. . 1
SlIl2 X+ SlI’l2 Yy == , Pn
2 (*) c6 nghi¢m
tan’ x +tan” y =S

Tim S dé hé phuong trinh

Loi giai :

3
cos’x +cos’ y =
* =
SRR
cos’x cos’y

=S+2

_ 3
2(S+2)

2 2
= COS X.cO8™y =

3 3
= cos’x;cos’y  la nghiém phuong trinh X~ - 2 G ()

Do 0 <cos’x;cos’y <l = (*) ¢4 nghiém thi (**) c6 nghiém thoa mén : 0 <X <I

A =9- 24 >0
S+2
3
af (0) = >()
+2
<:><-i-0>0
2a
3
af (1) = -1>0
+2
-i-1>0
2a
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oA . 3
Giai hé nay ta tim dugc 1 =S SE

b). Khai thac bai toan

Khai thac bai toan, mot trong nhitng ndi dung quan trong trong viéc huéng dan hoc
sinh giai toan, la phﬁn khong thé thiéu trong viéc huéng dan hoc sinh hoc toan. Day toan 1a
day hoc sinh cach Iam toan, dau tién 1a hoc giai toan.

Khai théac bai toan gitp hoc sinh tich iy kinh nghiém va rén luyén k¥ nang giai
toan. Do khong c6 phuong phap chung cho viéc giai moi bai toan nén chi c6 thé thong qua
ting bai toan cy thé hudng dan hoc sinh ndm duoc phuong phap giai cua ting loai.

Hon nita, trong giai toan viéc khic phuc thoi quen tdm 1y rat ¢6 hiéu qua néu Thay
giao chu y t61 nd1 dung khai thac bai toan.

Khai thac tim cach giai méi , so sanh cac cach giai, phat hién cach 1am t6i wu hon,
viéc lam d6 tao cho hoc sinh thoi quen di sdu vao nghién ctru 101 giai bai toan, khong 1€ thude
vao mdt cach lam nguyén nhan hinh thanh théi quen tam ly.

Khai thac, st dung phuong phap, két qua bai toan tir mot bai toan da c6 10i giai
hodc nghién clru mé rdng bai toan lam cho pham vi img dung cia bai todn cang rong 16n,
gitip tri thire cii va tri thirc méi duge van dyung linh hoat phu hop véi timg tinh huéng do do
khic phuc duoc thoi quen tam 1y c¢d tinh bién doi bai toan vé bai toan da biét cach giai.

¢).bé khéc phuc anh hudéng cta théi quen tam 1y doi hoi khi tim 101 giai bai toan Thay
gido can hudng dan hoc sinh du doan dugc phuong phép giai, c6 thé ap dung dé giai bai toan
nay. Dic biét chii y dén viéc str dung phuong phap suy luan c6 1y vao tim 1oi giai bai toan. Vi
vay né tang thém dac diém riéng ctia bai toan, cac bai toan it 1€ thuoc vao nhau hon. Viéc
giai cac bai toan nay gop phan ting hing thi khi giai bai toan.

Ngoai ra, Thay gido can biét lya chon hé thong bai tip da dang ca vé nodi dung
vaphuong phap, chi ¥ téi tu duy linh hoat, sang tao. Viéc cjus trong dén moi budc giai cua
bai toan cling gop phan khong nhé trong viéc khic phuc anh hudng cua théi quen nay.

O day toi chi dé cap dén mot vai ndi dung cu thé giup hoc sinh tranh dugc nhitng han ché khi
giai bai tap lugng giac.
Thoéi quen tam 1y 1a mot thir ti€u cuc, no lam cho tu duy cua ching ta cing nhéc,

bao thu, khong c6 kha ning van dung linh hoat tri thirc dé giai quyét hop 1y moi tinh hudng
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méi, khong phat huy duoc tinh sang tao cho ngudi giai toan. Vi vay viéc khic phuc anh

huong cta thoi quen nay 1a can thiét.

§3 SANG TAO BAI TOAN TU BAI TOAN BAN PAU
Kha ning phat hién ra vin dé méi 1a mot kha nang rat quan trong ma mdi gido vién
can quan tAm, bdi dudng cho hoc sinh. Kha ning ndy thé hién rd nét nhat & chd dé xuat duoc
bai todn moi. Bai toAn mdi c6 thé 13 bai toan hoan toan méi, khong co quan hé gi vé ndi dung
hay vé phuong phap v6i nhitng bai todn di c. Vi vay, o day t6i chi dé cap dén viéc séng tao

céc bai toan méi tir bai toan ban dau. Cu thé tir nhiing bai tap lugng gidc quen thudc.
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Xuét phat tir bai toan ban dau ta c6 thé tim ra cac bai toan méi bang cach chi ra cac
bai toan lién quan, bai toan khai quat hoa, bai toan tuong tu hoa, bai toan dic biét hoa hoac
cling 6 thé 1a bai todn ban dau sau khi thay d6i mot sd yéu to cua gia thuyét, két luan, hodc
cling c6 thé 1a bai toan ban dau nhung dung hinh thirc phat biéu khac... Va tir cac bai toan
lién quan nay ta lai tim dugc cac bai toan lién quan khac. Ctr nhu vay s& c6 mot hé thong cac
bai tap v6i mitc dd kho, dé khac nhau. Khi d6, nguoi giai toan khong chi nam duoc cac bai
toan dudi dang riéng 1é ma con naim duogc dudi dang tong quat.

Thong qua viéc sang tao cac bai toan mdi tir cac bai todn ban dau rén luyén cho hoc
sinh ning luc tu giai quyét van dé, ning luc nghién ctru van dé va kha ning 1am viéc doc lap,
sang tao.

Viéc tao 1ap bai toan mai tir bai toan ban dau thuong duoc tién hanh béng mét sb

cach:

1- Lap bai toan twong ty voi bai toan ban dau.
2
3
4
5
6

Thay d61 mot s6 y€u to cua bai toan ban dau.

Dung hinh thirc khac dé dién ta cung mot ndi dung.

Thém vao mot s6 yéu to cua bai toan.

B6t di mot s6 yéu to cua bai toan.

Lap bai toan dao voi bai toan ban dau.

O day toi chi trinh by mot s6 cach 1ap bai toan mai xuat phat tir tiém ning ndi dung
lwong giac trong viée bdi dudng tu duy sang tao.
1- Ldp bai todn twong tw véi bai todn ban diu.

Tuong ty thudng duoc hiéu 1a nhu nhau, gidng nhau. Nhitng van dé twong tu 13 nhiing
van dé thuong duoc nghién ctru cung nhau, c6 lién quan chit ché véi nhau. Céac bai toan
tuong tu c6 thé xem xét dudi nhiéu khia canh khac nhau:

- Chiing c6 dudng 16i giai, phuong phap giai gidng nhau.

- Nbi dung cua chiing c6 nhitng nét giébng nhau, cé gia thiét hoc két luan nhu nhau.

- Chiing dé cap téi nhitng van dé giéng nhau, nhimg d6i tuong c6 tinh chat giéng

nhau.

Vidu 1: BT1 (BTBD): Tinh tong :A=sinx-+sin2x+...+sin nx

Do tinh chat twong tu gitra cac ham sin va cos ta c6 thé dé xuat bai toan sau :
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BT2: Tinh tong : B=cosx+cos2x +....+ cosnx
Céc bién ctia ham sin trong bai toan dau ting dan: Ban dau 13 bién x, sau 13 2x=x+x, clr
nhu vdy cho dén nx= x £ X...+x , ¢6 thé thay d6i bai toan. Tinh tong ctia n ham sin
n -phan tu
trong d6 cac bién cua ham sin dimg sau ting so véi cic bién ctia ham sin dung trudc mot
hang s6 a ndo d6 (¢ #2km;n€IN¥)  Ta c6 bai toan mai:
BT3: Tinh tong :
C=sin x + sin( x+ a) +...+sin( x + na) (@ #2kz;n€IN*)

Cho a la cac gia tri cu thé ta duoc cac bai toan méi.

Nhu vay, nhd so sanh cac ddi tugng ¢ thudce tinh gidng nhau ma ta dé ra cac bai toan
tuong tu. Trong mdt s6 bai toan tuong tu co thé ding hodc cling co thé sai, co thé dé hon,
hozc c¢6 thé kho hon. Trong trudng hop néu trén so véi bai toan ban dau, cac bai toan sau 1a
tuong duong.

Ngoai ra, dé tao ra céc bai tdp méi bang cac phuong phap tuong tu ta co thé giit
nguyén gia thiét ctia bai toan ban dau ma chi thay két luan cua bai toan d6. Chi c6 thé lam
duoc diéu nay néu ta khai thac dugc nhiing két qua moi cua bai toan da cho, hodc nghién ciru
bai toan d6 theo hudéng khac. Bai tdp méi cung véi bai toan ban dau gitp hoc sinh biét xem
xét mot van dé toan hoc dudi nhitng goc do khac nhau, gitp cho hoc sinh biét cach khai thac
cac két qua khac nhau. Co thé c6 tir nhitng dit kién khong thay doi.

Vidu 2: BT1(BTBD)

Chtng minh rang phuong trinh: tanx + cotx =a (a<2) khong c6 nghiém trong

&

T
0;— | thi tax, cotx > 0 va do tax.cotx = 1 nén ta ludn cé: tanx +cot x =2

Vi gia thiet x€
. D¢ dang c6 duogc 101 gidi bai toan. Tur dac di€m trén cua bai toan c6 thé dua ra bai todn mai
sau:

BT1: Cho x€ giadi phuong trinh:

0;1
2

tan’x +cot’ x + 2 (tanx + cotx) =6
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BT2: Cho x€ giai phuong trinh:

tanx +cotx =2sin

T
x+=
4

Cach giai 2 bai toan méi va bai toan ban dau twong ty nhau , nhung chung cung cap
cho hoc sinh nhiing bai toan méi. Hon nita véi phuong phap giai va kinh nghiém thu duoc
qua viéc giai cac bai toan trén , két qua khai thac tir bai todn ban dau hoc sinh ¢ thé ty minh
tim ra nhimng két qua méi.

2. Thay déi mét sé yéu té ciia BTBD.

Khi thay d6i mét s6 yéu td clia ctia bai toan ban dau, ta c¢6 thé thay d6i mot vai dir kién
gia thiét, cling c6 thé thay doi mot vai diéu can tim, phai chimg minh, hodc ciing c6 thé thay
d6i ca gia thiét va két luan cua bai toan. Viéc thay d6i nay nhdm lam cho bai toan dé cho trd
thanh mot bai toan khac, co thé dé hon hay khé hon, co thé chuyén sang mot thé loai khac,
phai dung phuong phap giai khac so véi bai toan ban dau.

Trong mdt s6 truong hop viée nghién ctru sdu sic cach giai cia mot bai tap co thé gitp ta
khai thac dugc nhitng két qua méi. do d6 chi con thay d6i mot s6 yéu té ctia bai tap ban dau
c6 thé tao ra bai toan méi chang han.

BT1 (BTBD): CMR trong moi tam gidc ABC ta ludn cé:

cos 4A+cosB+cosC s%

Bai toan ndy c6 nhiéu cach giai va dugc trinh bay ¢ Bai 2 — Chuong I- Phan bai tip boi
dudng tinh mém déo.
Qua nghién ctru cach giai thir nhat ta thiy néu thay cic hé sd cua cac véc to don vi

u u

i,J, k trong bat dang thic ban dau:

Jal ﬂﬂ BT

B +—j + —k >0 béng cac sO khac ta co thé tao ra mét loat cac bai toan mai .
B4
Chang han v&i : x =y = ; A
g \/— BNR i
5\3

Ta c6 két qua :3cos A ++/3 cos B +3cosC ST
C6 thé ra cho hoc sinh bai toan sau:

BT2: Tim gia tri 16n nhét ctia biéu thirc:

\ 4
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A =/3cosB+3cos A+3cosC k
(A,B,C 14 3 gbc ctia tam giac ) B Jj C
Hoac véi :

J3cos A+2cos B+2y3cosC <4 (¥)

Néu dau dang thirc xay ra thi ta c6:

J2 1 [Du i
—_f +\/— +\/5D_> =0

I [
o +\/—k, ED-ZJ

- 4+ 2@ ik =4
= ] k =0
I
= 4 =90°
Thay cosA =0 vao dang thirc (*) dé tinh cac goc con lai co bai toan méi sau:
BT3: Tinh cac géc AB,C cua AABC  biét:
V3 cos A+2cos B+2+/3cosC =4
Néu ciing v6i bai toan ndy, nghién ctru 101 giai theo cach 4. St dung tinh chét cia ham

dé ching minh:

Trong bai toan do ta xet ham sb f (x) =2 sin% +cosx (x€0;7)

Va chtmg minh duge Max f(x)= 3/2 dat duoc khi x =%
. 3 : ; ) ) \
Khi d6: cosA4+cosB+cosC SE . Dau “=” xay ra khi tam gidc déu

Tir 101 giai d6 ta suy nghi dén 16p cac bat dang thic trong tam giac ma ddu ding thirc

xay ra khi tam giac déu. Chung lién quan dén 16p cac ham f(x) c¢6 dao ham phuy thudc vao
.X AL LA . JT
2cosx-1 hoac cosx- sin— hodc 2sinx- /3,...triét tiéu khi x =3

Chang han:
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1 ! 2 -1 S
1). Xuat phat tr f (%) ZCSioj—zxx, bang phuong phap tim nguyén ham ta duoc :

f(x) =cotx-

(x€0;7). Va chirng minh dugc Maxf'(x) =-J3=AB,C 1a3 gbc cua A

sin x

ABC nén A,B,C €(0;7)

<-\3

Tu d6 co: cotA- —— <
sin A

cotB- .2 S-\/g
sin B

cotC - 2 s-x/§

sinC
Chung ta duogc :
1 1 1
33 +(cot A+cot B+cotC)<2| —— +—— 4
sind sinB sinC
7). Xuat pha t‘-f'(x)—zcosx+l ! -1>0 Vxe O'EJ
)- Xuat phap o: 3 3 cos’ x "2
3 r A \ 2 . 1 T
Bang phuong phap tim nguyén ham ta dugc /(%) =3sinx+<tanx-x, Vxe 02
X . X e 7T . 1
dong bién voi  Vxe 0;3] . Khi do:
%sinA+ltanA>A
3 3
%sinB+ltanB>B
3 3
2sinC+ltanC>C
3 3

Cong cac bat dang thuc ta dugc :
%(sinA +sin B +sin C)+%(tanA+tanB+tanC)>ﬂ
Bang con dudng trén ta xay dung dugc rat nhiéu bat dang thic.
Can clr vao cac cach giai cia BT1 chiing ta da thay d6i mot sd yéu td ctia bai toan
ban dau dé 1an luot tao ra cac bai toan mai. Bai toan sau thu duge 1a do khai thac phuong
phap va két qua cta bai toan ban dau.

3. Diing hinh thirc khai thdc dé dién td cing mot ndi dung:
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Mot trong nhitng cach dé chung ta sang tao ra nhitng bai todn méi d6 1a tim hinh thirc
khac dé dién ta cing mot ndi dung, rdi 1ay hinh thirc ndo d6 phu hop véi trinh do hoc sinh va
yéu cau chirng minh tinh dtng dan caa né.

Vidu: cos’x <1 (VxeR)

u
a

u U u I3 9
blcos(a,b) ta suy ra bat dang thuc

, ” U u
Xuat phat tir bi€u thire tich vo hudng: a.b =

u

U u ]
ab <la

b

4 vy 2 r R A A g L, 32 ,
Neéu chon cac vecto a,b  c6 toa do thay doi ta co thé tao ra vo so cac bat dang thurc

khac nhau.

Chang han:
1. Néu chon céc vec to ZZ 6 toa do 1an luot la:
—EZ :(al;a2;a3)
b =(b;b,;b,)

u u

= a.b =a.b +a,b, +a,b,
U U
‘a’ =Ja’ +a’, +a’, ‘b ’ =\b’ +b*, +b’,
Vay voi: a =(a;;a,;a;);b =(b;;b,3b,) ta co ngay bat dang thirc Bunhia Copxki cho 3 s6
(a,b, +a,b, +ab, )} S(az1 +a’, +a’, )(b2l +b%, +b23)
Néu chon b =b, =b, =1 ta c6 két qua méi:
BT2: CMR véi 3 sb thuc bat ky a,b,c taco :
(a+b+c)2 £3(a2 +b° +cz)
Nho vao thay doi toa do ctia cac vec to a,b ta co thé tao dugc rat nhidu bai toan méi véi
murc do kho, dé khac nhau.

Chéng han néu dit: a, =V4,a, =B ,a, =JC b, Z\/g,b2 :\/% ,b, Z\E (A,B,C>0)thita

co:

1 1 1
— t—+—
A B C

>9

BT3: CMR: A,B,C 1a 3 s6 thuc duong ta c6: (4+B+C)

Tu BT3 néu tiép tuc chon A,B,C la
A =a*>+2bc,B =b*+2ca,C =c* +2ab Vi diéu kifna+b+c=1

TRUONG THPT YEN MY -47 -




SANG KIEN KINH NGHIEM LUU THI THU

Thi A4+B+C =(a+b+c) =1.Khi d6 ta c6 bai toan:
BT4: CMR néua+b+c=1,ab,c >0 thi:

1 1 1
> +— +— >9
a +2bc b +2ca c” +2ab

Ctr tiép tuc nhu vay néu ldy 4+B+C =(a+b+c) | hodc 1a cac sb dic biét khac thi ta lai
co cac bai tap muc khac.
Hodc tir ngi dung:  Sin2x = 2sinxcosx
Chung ta c6 thé bién doi 1an luot nhu sau bang cach mdi 1an nhan 2 vé voi 2 1an cos cla
goc & vé trai dé vé do co thé thay sin ctia goc gap doi.
Sin2x = 2sinx.cosx
2sin2x.c0s2X = 4sInX.COSX.C0S2X
2Sin4x.cos4x = 8sinx.cosx.cos2x.cos4x

2sin 2" ' x.cos2™ 'x =2" sinx.cos x.cos2x...cos2" ' x

hay :sin2" x =2" sinx.cos x.cos2x...cos2" ' x
Tu do6 ta c6 bai tap:
BT1: Giai phuong trinh: cos x.c082x...c082° "' x 2%
O day 2" rat dac biét vi vay néu hoc sinh nao nhay cam s& viét lai phuong trinh trén

thanh
2cos x.2cos2x...2c0s2" ' x =1
Va s& viét nhan thém sinx vao 2 vé dé c6 két qua: sin2"x = sinx
Tuy vao trinh d§ hoc sinh, gido vién s& dé n tong quat hay cho mot gia tri nao do.
Hodc tir ndi dung: cosz <1 Vz€R. Néu tién hanh lay tich phan hai vé ta c6 nhiing két

quéa moi:

1). Vo1 x>0 = ~fcostdt< fdt:> sinx < x
0 0
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~

2). J'sintd[ < J}‘dt=> cosx>1- >
0 0 2

X X [_ . 3
3). J'costdt> 1- 2 |dt = sinx>x- =
g g 2 23
e
4). cosx<1- —+—
21 4]
5).sinx<x- L
3! 5!
sinx |’ Y xoxtox® T
= BT: >1- —| =l- —+—- xX€E O;—]
X 23 2 12 216 2
sinx |’ xt X
>]- —+—>cosx
X 21 41

Nhu vay, dé c6 mot bai toan méi tir bai tap di biét khong phai 1a qua kho, khong 1am

dugc. C6 kién thirc rong 1a thuan loi 16n cho viéc suy nghi sang tao nhung d6 chua phai la

cai quyét dinh. Cai quyét dinh 1 nhiét tinh véi cai méi, su ludn luén khong bang 10ng véi

hiéu biét hién c6, 6c td mo khoa hoc, sy chii ¥ rén luyén nhitng phwong phap suy nghi dung

dan. Chi can c6 y thirc va quyét tdm ren luyén. Khi da quen vdi nép lam viée, suy nghi nhu

trén hoc sinh s€ tu minh ra nhitng kién thirc mai.

Két luan: Xuét phat tir tiém ning lugng giac trong viéc boi dudng TDST, tir thuc tién

day hoc gido vién chwa chu ¥ t6i tiém ning bdi dudng TDST cua ndi dung ndy, bé nd nhiéu

co hoi boi dudng cho hoc sinh.Viée giai bai tap theo dinh hudng boi dudng TDST thiét thuc

g6p phan thyc hién muc tiéu day hoc va theo xu huéng doi méi phuong phéap hoc toan: Tich

cuc hoa hoat dong cua hoc sinh.

Viéc giai bai tap luong gidc theo dinh hudng bdi dudng TDST cho hoc sinh doi hoi:

Gido vién khong ngiing nang cao nang lyc toan hoc ndi riéng va nang luc su pham
noi chung.

Gi4o vién chu ¥ rén luyén nang luc huy dong kién thirc, kha ning dinh hudng khi
huéng dan hoc sinh tim 161 giai.

Gido vién chu y t6i khac phu anh huong cta théi quen tam li trong khi huéng dan
hoc sinh tim 101 gidi, khai thac bai toan.

Gi4o vién chu ¥ td1 sang tao bai toan.

Viéc lam nay doi hoi tién hanh thuong xuyén lién tuc.
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Chuong ITI: THU'C NGHIEM
I- MUC PiCH THUC NGHIEM
- Tim hiéu vé day va hoc giai bai tap luong giac theo dinh hudng phat huy tinh sang
tao.
- Kiém nghiém tinh kha thi ctia bién phap dé xuat.
II- NOIDUNG THUC NGHIEM

1. Tim hiéu kh6 khan va han ché cua hoc sinh trong viéc giai bai tap luong giac.
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2. Tim hiéu viéc day hoc giai bai tap luong giac theo dinh hudng phat huy tinh sang
tao.
3. Kiém nghiém tinh kha thi cta bién phap dé xuit.
III- TO CHUC THUC NGHIEM
1. Thwc nghiém diéu tra.
- Tim hiéu khoé khan va han ché cua hoc sinh trong viéc giai bai tap luong giac.
- Tim hiéu viéc day hoc giai bai tap luong giac theo dinh hudng phat huy tinh sang
tao.
2. Thuwe nghiém kiém nghiém tinh kha thi ciia bién phdp dé xudt.
Ké hoach:
- Xay dung tai liéu thuc nghiém, rut kinh nghiém.
- Kiém tra d6i chimg.
Chuan bi:
- Piéu tra thyc té.
- Trao d6i voi gido vién.
3. Két qua:
3.1. Céc thue nghiém diéu tra 1,2 (Muc II) dwoc ghi trong bing 1(§3 chwong I)
Qua diéu tra toi thiy hoc sinh chua c6 ning luc sang tao, suy nghi con dap khuon, ap
dung cong thirc, phuong phap con may moc, khong linh hoat trong viéc nhin nhén van dé,
két qua hoc noi dung luong giac nodi chung, giai bai tap luong gidc néi riéng con chua cao.
Ciing qua d6 thdy duoc gido vién chua cha ¥ dén viéc rén luyén thanh nép tu duy sang tao
cho nguoi hoc, chua khai thic tiém ning ndi dung luong gidc boi dudng tu duy sang tao
cho hoc sinh.
Két qua thwe nghigm kiém nghiém tinh kha thi ciia bi¢n phdp dé xudt.

Sau khi huéng din hoc sinh mét s6 k§ niang co ban rén luyén tu duy sang tao trong
viéc giai bai tap luong giac & cac gio 0 tap va tién hanh 1am thuc nghiém, t61 thu dugc két
qua kha quan. Cuy thé:

Lan tht nhat:
+ Nguoi thyc hién: Luu Thi Thu
+Dbi tuong thuc nghiém: 11A,4
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+ No61 dung thuc nghiém:
- Tim hiéu ning luc xem xét d6i twong dudi nhiéu khia canh khac nhau, kha ning
tim ra giai phap la tuy da biét gai phap khac, kha nang chuyén tir hoat dong tri tué nay sang
hoat dong tri tu¢ khéc...

- Tién hanh kiém tra 1 tiét voi dé toan sau:

Giai phuong trinh: tan® x +cot’ x +2(tanx +cotx) =6; x€ O;%]
1am theo nhiéu cach khac nhau
Sau khi chdm bai kiém tra, thu duoc két qua sau:
Két qua Lép 11
Tong s6 bai kiém tra 45
S6 bai kiém tra 1am theo 3 cach 8
S6 bai kiém tra lam theo 2 céch 22
S6 bai kiém tra c6 1 cach 15
S6 bai kiém tra khong lam duoc 0

Dua trén két qua quan sat, tong két bai kiém tra toi thay tat ca hoc sinh trong 16p

déu lam duoc it nhat theo mot cach. Chu yéu cac bai tap lam dung 4n phy

- 1 ’ r A N . 71 coe 2w A “
T = tanx + cotx hoac cotx e trong d6 ¢c6 20%, s6 bai c6 101 giai dic biét, ngan gon,

();f]
2

dua vao dac diém riéng cua gia thiét x€

tanx +cotx =2
=

tan’x +cot’ x >2
Nhu vay budce dau két qua dat duoc 1a kha quan, k¥ ning giai bai tap luong giac
duoc cing ¢b, nang cao, thé hién duge tinh mém déo,nhuan nhuyén cua tu duy.
Lan thi 2:
+ Nguoi thuc hién: Luu Thi Thu
+Dbi tuong thuc nghiém: Hoc sinh 16p 10A; — Truong THPT Yén M§.

+ No61 dung thuc nghiém:
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- Tim hiéu ning lyc huy dong kién thuc, kha ning tim ra nhitng moi lién hé
trong nhitng sy kién bén ngoai tuong nhu khong c6 quan h¢ gi voi nhau, kha nang nhan ra
van dé méi, chirc nang mai cua d6i tuong trong didu kién quen thudc.

- Tién hanh goi 1én bang véi dé bai sau:
Vong 1: Cho A,B,C 1a 3 goc cua 1 tam giac. CMR:
sin’ 4 +sin’ B+sin’ C >2 < AABC nhon
sin> A +sin’ B+sin’ C =2 & A4BC vuong
sin® 4 +sin® B+sin> C <2 < A4ABC tu
Sau khi goi 4 hoc sinh 1én bang két qua thu dugc: Hai hoc sinh khong lam dugc
bai, mot hoc sinh dua vao két qua bai trong A ABC: cos®4 +cos*B +cos’C =1- 2cos A.cos B.cos C .
Tir d6 dua ra 101 giai bai toan. Mot hoc sinh bién dbi truc tiép biéu thic sin® 4+sin® B +sin’>C
va dua ra két qua chimg minh.
Vong 2: Cho A ABC khong tu . CMR: sinA + sinB + sinC < 2
Kiém tra 3 hoc sinh:

Két qua: Mdt hoc sinh khong lam duoc, mdt hoc sinh phat hién ra mbi lién hé
giita bai toan & vong 1 nhung khong cho ra két qua dang cta bai toan, mot hoc sinh nhan xét
duoc mdi quan hé giira bai toan voi két qua cua bai toan & vong 1 va dua ra dugc 10i giai
ding.

Sau khi tién hanh kiém tra véi hai bai toan khac nhau c6 mirc d6 kho khac nhau
nhung cuing xuat phat tir mot bai toan co ban va cé quan hé chat ché v6i nhau t6i thay két qua
dat dugc bude dau khang dinh duoc cic bién phap dé xuit 13 c6 hiéu qua. Pa sb hoc sinh déu

hao huing véi cach hoc trén, hang hai tham gia xay dung 161 gidi cua bai toan.

IV. KET LUAN:
- Trong khi giai bai tip luong giac hoc sinh con bi anh huong cua 16i tu duy ci,
phuong phap giai toan cii nén két qua dat dugc chua cao.
- Do gi4o vién chua cha ¥ dén bdi dudng tu duy sang tao cho hoc sinh théng qua day

hoc giai bai tap n6i chung, bai tap lugng gidc ndi riéng nén nang lyc sang tao con han ché.
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- Néu chu ¥ dén viéc bdi dudng tu duy sang tao cho hoc sinh khi day hoc giai bai tap
toan noi chung, bai tap luong giac noi riéng hoc sinh s& c6 co hoi phat trién toan dién, co kha

nang lam viéc doc 1ap, nang luc tu nghién ctru van dé va sang tao toan hoc.

KET LUAN CHUNG

Sang kién kinh nghiém da 1am sang to viéc day hoc gii bai tap lugng giac theo dinh
huéng phét huy sang tao mang tinh 1y luan va thuc tién sau sac:

- Xuat phat tir ndi dung chuong trinh.
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- Xuét phat tir thuc tién day hoc giai bai tap lugng giac.
- Xuét phat tir yéu cau, nhiém vy va muc dich day hoc nd1 dung lugng giac.
Sang kién kinh nghiém chi rd dinh huéng co ban trong viéc bdi dudng tu duy sang
tao khi giai bai tap luong giac.
Sang kién kinh nghiém chi rd bién phap co ban bdi dudng tu duy sang tao khi day
hoc giai bai tap luong giac.

Sang kién kinh nghiém mé ra huéng nghién ctru ndi dung day hoc & truong phd
thong, nghién ctru viéc day hoc giai bai tap toan theo dinh huéng phat huy tinh sang tao,
phuong phap giang day mot dang toan.

Do diéu kién khong thé tién hanh thue nghiém rong rai, véi nhiéu noi dung. Nhung
tir két qua thuc nghiém budc dau co thé khang dinh tinh kha thi ctia bién phap dé xuat.
Chung t6i hy vong rang sang kién kinh nghiém s& 1a tai liéu b ich cho gido vién
Toan cac truong pho thong.

Trong viéc nghién ctru dé tai khoa hoc chic chan khong tranh khoi thiéu sot, t6i rit mong
cac Thay Cb gido trao d6i gop y dé sang kién kinh nghiém thuc sy trd thanh tai liéu bo ich
cho gido vién va hoc sinh céc truong phé thong.

T61 xin tran trong cam on.
Yén My, ngay thang ndm 2014

Nguoi thuc hién sang kién

Luu Thi Thu
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