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Tong hop kién thic vé Gia tri luong giac cta cac
goc co lién quan dac biét

Trong chuong trinh Toén 16p 10, viéc nam vitng cac cbng thic lugng giadc cua
cac géc cé lién quan dac biét la vé cung quan trong. Cdc méi quan hé nay gitp
ching ta don gian hda biéu thic va gidi quyét nhiéu bai todn lugng gidc phuc
tap. Tai liéu nay sé hé thong hda toan bo kién thic vé bén loai gbc lién quan

dac biét: doi nhau, bu nhau, phu nhau va hon kém m.

1. Cac kién thuc co ban can nhé

Trudc khi di vao cac cong thic cu thé, hay nhé lai dinh nghia céc gia tri luong

giac trén dudng tron don vi tam O, ban kinh R=1:
e Truc hoanh (Ox) dugc goi la truc cosin.
e Truc tung (Oy) dugc goi la truc sin.

e DiEm M(x; y) trén duong tron don vi bi€u dién cho goc a thi: x = cos(a) va y

= sin(a).
e tan(a) = sin(a) / cos(a) (véi cos(a) # 0)

e cot(a) = cos(a) / sin(a) (véi sin(a) # 0)
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Il. Gia tri luong giac ctua cac goc cé lién quan dac biét
1. Hai géc doi nhau (a va -a)

Hai géc doi nhau la hai goc cé téng bang 0. Trén dudng tron lugng giadc, diém

bi€u dién cha gbéc a va goc -a doi xing nhau qua truc hoanh (truc Ox).

e Cong thuc:

o cos(-a) = cos(a)
o sin(-a) = -sin(a)
o tan(-a) = -tan(a)

o cot(-a) = -cot(a)

e Gidi thich: Vi hai diém biéu dién doi ximng qua truc Ox nén ching c6 cung
hoanh do (cos) va tung do (sin) doi.nhau. TU dé suy ra cac gia tri cda tan va
cot. Meo ghi nhg: "Cos doéi" - chi c6 cos gilr nguyén dau, cac gia tri con lai
déi dau.

e Vi du minh hoa:

1. Vi du 1: Tinh gia tri cda sin(-60°).
Loi gidi: Ap dung cong thic cho hai géc déi nhau, ta co:

sin(-60°) = -sin(60°) = -V3/2.

2. Vi du 2: R4t gon bi€u thic A = tan(x) + tan(-x).
Loi giai: Ta c6 tan(-x) = -tan(x).

Do dé, A = tan(x) + (-tan(x)) = tan(x) - tan(x) = 0.
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2. Hai géc bu nhau (a va i - a)

Hai géc bu nhau la hai géc cé téng bang 180° (hoac m radian). Trén dudng tron
luong giac, diém biéu dién cla goc a va goéc i - a doi x&rng nhau qua truc tung

(truc Qy).

e Cong thuc:
o sin(m - a) = sin(a)
o cos(m - a) = -cos(a)
o tan(m - a) = -tan(a)

o cot(m - a) = -cot(a)

e Gidi thich: Vi hai di€m biéu dién doi xing qua truc Oy nén ching c6 cung
tung do (sin) va hoanh do (cos) doi nhau. Meo ghi nhé: "Sin bu" - chi cé sin
gilr nguyén dau, céac gia tri conlai déi dau.

e Vi du minh hoa:

1. Vi du 1: Tinh gid tri cia cos(150°).
Loi gidi: Ta c6.150° = 180° - 30°. Ap dung cdng thic cho hai géc bu nhau:

cos(150°) = cos(180° - 30°) = -cos(30°) = -vV3/2.

2. Vi du 2: Chitng minh rang sin(10°) = sin(170°).
Loi gigi: Ta c6 170° = 180° - 10°. Ap dung cdng thitc cho hai géc bu nhau:

sin(170°) = sin(180° - 10°) = sin(10°). (Diéu phai chiing minh)
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3. Hai g6c phu nhau (a va /2 - a)

Hai géc phu nhau la hai goc cé téng bang 90° (hoac m/2 radian). Cong thic nay
thé hién maoi quan hé "chéo" gilta cac gia tri luong giac.

e Cong thuc:

o sin(m/2 - a) = cos(a)
o cos(m/2 - a) = sin(a)
o tan(m/2 - a) = cot(a)

o cot(m/2 - a) = tan(a)

e Giadi thich: Sin ctia géc nay bang cos cla gdc kia, tan cla géc nay bang cot
cla goc kia va nguagc lai. Meo ghi nhd: "Phu chéo" - sin thanh cos, cos thanh

sin, tan thanh cot, cot thanh tan.

e Vi du minh hoa:
1. Vi du 1: Biét sin(30°) = 1/2. Tinh cos(60°).
Loi giadi: Ta c6 60° = 90° - 30°. Hai géc 30° va 60° la hai géc phu nhau.

Do dé, cos(60°) = sin(30°) = 1/2.

2. Vi du 2: R(t gon biéu thirc B = sin2(25°) + sin?(65°).
Loi giagi: Ta thay 65° = 90° - 25°. Do dd sin(65°) = cos(25°).
Vay B = sin2(25°) + cos2(25°). Ap dung hang dang thic lugng gidc co ban

sin2x + cos?2x = 1,tacé B = 1.
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4. Hai goc hon kém n (a va a + m)

Trén duong tron lugng giac, diém bi€u dién cla géc a va goc a + m doi xing

nhau qua goc toa do O.

e Cong thuc:

o sin(a + ) = -sin(a)
o cos(a + m) = -cos(a)
o tan(a + m) = tan(a)

o cot(a + 1) = cot(a)

e Giai thich: Vi hai diém biéu dién d6i xirng qua géc O nén hoanh dé (cos) va
tung d6 (sin) clia ching déu doi nhau. Khi lap ti sé tan = sin/cos va cot =
cos/sin, dau trir & ca tir va mau sé triét tiéu. Meo ghi nhg: "Hon kém T, tan

cot gilt nguyén" - chi cé tan va cot gilr nguyén, sin va cos déi dau.

e Vi du minh hoa:
1. Vi du 1: Tinh gid tri cua tan(225°).
Loi gidi: Ta c6.225° = 180° + 45°. Ap dung cdng thic cho hai géc hon kém
m:

tan(225°) = tan(180° + 45°) = tan(45°) = 1.

2. Vi du 2: RGt gon biéu thirc C = cos(x) + cos(x + 1) + cos(x - m).
Loi gidi: Ta c6 cos(x + 1) = -cos(x).
GOc (x - m) va x clng la hai géc hon kém 1, nén cos(x - 1) = -cos(x).

Vay C = cos(x) - cos(x) - cos(x) = -cos(x).
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IIl. Bdng téng hop va meo ghi nhé

Bang téng hop cdéng thic

Goc lién quan

Poi nhau (-a) -sin(a) cos(a) -tan(a) -cot(a)
Bu nhau (m - a) sin(a) -cos(a) -tan(a) -cot(a)
Phu nhau (1t/2 - a) cos(a) sin(a) cot(a) tan(a)
Hon kém nt (a + m) -sin(a) -cos(a) tan(a) cot(a)

Meo ghi nhé nhanh
Pé dé dang nhé cac cong thic trén, hoc sinh c6 thé hoc thudc céu tho sau:
"Cos déi, Sin bu, Phu chéo, khac Pi tan cot"
e Cos doi: Trong hai géc déi nhau, gié tri cos bang nhau, cac gia tri con lai doi
nhau (thém dau "-*).
e Sin bu: Trong hai géc bu nhau, gié tri sin bang nhau, cac gia tri con lai déi
nhau.
e Phu chéo: Trong hai géc phu nhau, cac gia tri lugng giac "chéo" cho nhau
(sin thanh cos, tan thanh cot va nguoc lai).

o Khac Pi tan cot: Trong hai géc hon kém m, gid tri tan va cot bang nhau, con

sin va cos déi nhau.
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Nam viing cac cOng thirc nay sé la nén tang viing chac dé ban ti€p tuc chinh

phuc cac kién thic lugng gidc nang cao hon.
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