Vidocu.com - Chia sé tai liéu hoc tap mién phi

Tong hop phuong phdp gidi phuong trinh luong

giac

Phuong trinh lugng gidc la moét phan kién thic quan trong trong chuang trinh

Todan I6p 11. Viéc ndm vitng cac phuong phap gidi sé gilp hoc sinh tu tin giai

quyét cac bai toan lién quan. Tai liéu nay téng hgp day du cac dang tu co ban

dén nang cao.

I. Phuong trinh luong giac co ban

Pay la bén dang phuong trinh nén tang, la co sé dé gidi quyét cac phuong trinh

phic tap hon.

Piéu kién cé

Cong thuc nghiém (k € 7)

sin(x) = a la] =1

cos(x) = a la] = 1

tan(x) = a aER

cot(x) = a aER

X =0o + k2nm hoac x = - o + k2n (vaéi

sin(a) = a)

X = a + k2n hoac x = -a + k2m (v4i cos(a)

X = a + kn (véi tan(a) = a)

X = o + kn (véi cot(a) = a)
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1. Phuong trinh sin(x) = a
Cong thuc: Néu |a| = 1, dat a = sin(a), phuong trinh cé nghiém:
[ x=a+k2n]lvalx=m-a + k2n ] (k € Z)

Giai thich: Ta tim mét géc a sao cho sin ctia né bang a. Do tinh tuan hoan va

doi xirng ctia ham sin trén dudng tron luong giac, ta cé hai ho nghiém.

e Vi du 1: Gidi phuong trinh sin(x) = 1/2.

Ta c6 1/2 = sin(n/6). Ap dung cdng thiec, ta dugc:

[ x=n6+k2n]lhoac[x=n-m/6 + k2n] e [ x =1/6 + k2n ] hoac [ x =

5m/6 + k2n ] (k € Z).

e Vi du 2: Gidi phuong trinh sin(2x) = 1/3.

Vi 1/3 khoéng phai gia tri sin clia gbéc dac biét, ta dung arcsin:
[ 2x = arcsin(1/3) + k2t ] hoac [ 2x = .- arcsin(1/3) + k2m ]

o [ x = (1/2)arcsin(1/3) + kn J hoac [ x = n/2 - (1/2)arcsin(1/3) + kn ] (k € Z).

2. Phuong trinh cos(x) = a
Cong thuc: Néu |a] = 1, dat a = cos(a), phuong trinh cé nghiém:
[ x=a+k2n ]Jva[ x =-a + k2n ] (k € Z)

Giai thich: Tuong tu ham sin, ta tim géc a cé cos bang a. Do cos la ham chan

(cos(-a) = cos(a)), ta cé hai ho nghiém déi nhau.

e Vi du 1: Gidi phuong trinh cos(x) = -v2/2.

Ta c6 -v2/2 = cos(3m/4). Ap dung c6ng thic, ta dugc:
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[ x =3n/4 + k2n ] hoac [ x = -3/4 + k2n ] (k € Z).

3. Phuong trinh tan(x) = a

Cong thuc: Véi moi a € R, dat a = tan(a), phuong trinh cé nghiém:
x=a + knt (k € Z)

Giai thich: Ham tan cé chu ky tuan hoan la m nén chi c6 mot ho nghiém.

e Vi du 1: Gidi phuong trinh tan(x - 15°) = V3.

Ta c6 V3 = tan(60°). Ap dung cong thuc:

X -15° =60° + k180° & x = 75° + k180° (k € Z).

4. Phuong trinh cot(x) = a

Cong thuc: V6i moi a € R, dat a = cot(a), phuong trinh cé nghiém:
x=a+ kn (k € 7)

Giai thich: Tuong tuy ham tan, ham cot cé chu ky tuan hoan la m.

e Vi du 1: Gidi phuong trinh cot(3x) = -1.

Ta c6 -1 = cot(-/4). Ap dung céng thuc:

3Xx =-n/4 + kne x=-/12 + kn/3 (k € Z).

Il. M6t sé phuong trinh luong giac thuong gap

Day la cac dang phuong trinh phic tap hon, can bién déi dé dua vé dang co

ban.
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1. Phuong trinh bac hai déi véi mét ham sé luong giac

Dang tong quat:a.t2 + b.t + ¢ = 0, trong dé t [a mdt trong cédc ham s6 sin(x),

cos(x), tan(x), cot(x).

Phuong phap giai:

1. Dat an phu t = ham s6 luong giac tuong (ng.

2. Dat diéu kién cho an phu t (néu cd): -1 =t < 1 néu t = sin(x) hoac t .= cos(x).
3. Giai phuong trinh bac hai at2 + bt + ¢ = 0 dé tim t.

4. So sanh t véi diéu kién va giai cac phuong trinh lugng giac co ban tuong Gng.

e Vi du 1: Gidi phuong trinh 2sin2x + 3sinx - 2 = 0.

bat t = sinx, diéu kién [t| = 1. Phuong trinh tré thanh: 2t2 + 3t -2 = 0.
Gidi ra ta dugc t = 1/2 (nhan) hoac t = -2 (loai).

Véit=1/2,tacdsinx =1/2e [ x=mn/6+ k2n ] hoac[ x = 5n/6 + k2n ] (k €

Z).

e Vi du 2: Gidi phuong trinh tan®x + (1 - V3)tanx - v3 = 0.
Dat t = tanx (khéng cé diéu kién). Phuong trinh tré thanh: t2 + (1 - V3)t - V3

= 0.
Gidi ra ta dugct = -1 hoac t = V3.
Véit=-1, tanx = -1 & x = -m/4 + km.

Vit =vV3, tanx = V3 & x = n/3 + k.
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2. Phuong trinh bac nhat theo sinx va cosx
Dang téng quat:a.sinx + b.cosx = ¢
Phuong phap giai (Cach chia):

1. Kiém tra diéu kién c6 nghiém: a2 + b2 = c2. Néu khbéng thoéa man, phuong

trinh vb6 nghiém.
2. Chia cd hai vé cla phuong trinh cho V(a2 + b?).
3. Phuong trinh cé dang: (a/v(a2+b?))sinx + (b/v(a2+b?))cosx = c/V(a2+b2).

4. bat a/v(a2+b?) = cos(a) va b/V(a?+b?) = sin(a). Phuong trinh tré thanh:

cos(a)sinx + sin(a)cosx = c/V(az+Db?2).

5. Ap dung c6ng thic cong: sin(x + a) = c/¥(a2 + b2). Bay Ia phuong trinh co

ban.

e Vi du 1: Gidi phuong trinh v3sinx + cosx = V2.

Tacdba=V3, b=1,c=+V2.Diéukiéna? + b2 =4 > c2 = 2 (thda man).
Chia hai vé cho V( (V3)2 + 12) = 2, ta duoc:

(V3/2)sinx + (1/2)cosx = v2/2.

& cos(m/6)sinx + sin(m/6)cosx = v2/2

@ sin(x + 1/6) = sin(m/4)
eo[x+mn/6=nm/4+k2n]lhoac[x+ /6 =mn-1/4 + k2n ]

o[ x=m12+ k2n]Jhoac[ x =7n/12 + k2n ] (k € Z).
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3. Phuong trinh dang cap bac hai
Dang téng quat:a.sin2x + b.sinx.cosx + c.cos?x = d
Phuong phap giai:

1. Truong hgp 1: Xét cosx = 0 < x = /2 + kn. Thay vao phuong trinh ban dau

dé kiém tra c6 la nghiém hay khong.
2. Truong hgp 2: Xét cosx # 0. Chia ca hai vé cla phuaong trinh cho cos2x.
3. Phuong trinh trég thanh: a.tan?x + b.tanx + ¢ = d(1 + tan2x).

4. bay la phuong trinh bac hai theo tanx, giai nhu mucll.1.

e Vi du 1: Gidi phuong trinh 2sin2x + sinx.cosx - cos?x = 2.
Xét cosx = 0, phuong trinh tré thanh 2(*1)2 = 2 & 2 = 2 (ddng). Vay x = /2

+ kmt la nghiém.

Xét cosx = 0, chia hai vé cho cos?x:

2tan2x + tanx - 1 = 2(1/cos?x) = 2(1 + tan3x)
o 2tan?x + tanx - 1 = 2 + 2tan?x

o tanx = 3 & x = arctan(3) + km.

Vay nghiém cua phuong trinh la x = /2 + kit va x = arctan(3) + kn (k € Z).

Ill. Mot s6 phuong phap giai nang cao khac
1. Phuong phap st dung céng thuc bién doi

SU dung cac cong thdc nhan déi, ha bac, bién d6i téng thanh tich, tich thanh
téng dé dua phuong trinh vé cac dang da biét.
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e Vi du (Téng thanh tich): Gidi phuong trinh sin5x + sinx = sin3x.

 2sin((5x+x)/2)cos((5x-x)/2) = sin3x
& 25in3X.C0S2X = sin3x

o sin3x(2cos2x-1) =0

e [sin3x =0]hoac [ cos2x =1/2 ]

Giai hai phuong trinh co ban nay ta dugc cac ho nghiém.

2. Phuong phdp dat an phu doéi xing
St dung cho cac phuong trinh chira (sinx = cosx) va sinx.cosx.

Pat t = sinx + cosx = V2sin(x + m/4), diéu kién |t| = V2. Suy ra sinx.cosx =

(t2 - 1)/2.

Pat t = sinx - cosx = V2sin(x - 1/4), diéu kién |t| = V2. Suy ra sinx.cosx =

(1-t2)/2.

e Vi du: Gidi phuong trinh sinx + cosx - 2sinx.cosx + 1 = 0.

bat t = sinx + cosx, |t| = V2. Suy ra sinx.cosx = (t2 - 1)/2.
Phuong trinh tré thanh: t - 2((t2-1)/2) + 1 =0
eot-(2-1)+1=0e-t24+t+2=0

Gidirat = -1 (nhan) hoac t = 2 (loai).

Véi t = -1, ta cd sinx + cosx = -1 & V2sin(x + m/4) = -1 & sin(x + n/4) = -
1/V2.
bay la phuong trinh co ban, giai ra ta dugc nghiém.
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