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Tong hop cdng thic Luong giac va gia tri luong
gidc cua cac cung dac biét

Day la tai liéu hé thong hda toan bo kién thic quan trong vé luogng giac trong

chuong trinh Toén I6p 10, gilp cdc em hoc sinh dé dang tra c(u va 6n tap.

Phan 1: Gia tri luong giac cua cac cung dac biét

Viéc ghi nhé gia tri lugng giadc cua cac cung (goéc) dac biét la vb6 cung quan

trong dé gidi nhanh cac bai tap tinh toan va rut gon biéu thirc.
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3n/4 vV2/2  -V2/2 -1 -1
51/6 172 -V3/2 -1/V3 -V3
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Vi du minh hoa:

e Vi du 1: Tinh gid tri bi€u thic A = sin(30°) + cos(60°).

Giai: Dua vao bang, ta cé sin(30°) = 1/2 va cos(60°) = 1/2. Vay A =1/2 + 1/2

= 1.

e Vi du 2: Tinh gia tri bi€u thic B = tan(45°) + cot(135°).

Giai: Dua vao bang, ta cé tan(45°) = 1 va cot(135°) =-1.VayB =1+ (-1) =

0.
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Phan 2: Cac coéng thuc luong giac co ban va cung lién quan
1. Cac hé thuc luong giac co ban

Day la nhiing cong thiic nén tang lién két cac gia tri sin, cos, tan, cot cla clng

mot cung a.

sin2a + cos2a =1

1 + tan2a = 1/cos2?a (véi cosa # 0)

1 + cot?2a = 1/sin2a (véi sina # 0)

tana . cota = 1 (véi sina # 0 va cosa # 0)
Vi du minh hoa:

e Vidu 1: Cho sina = 3/5 va 90° a 180°. Tinh cosa.

Gigi: Ta c6 sin2a + cos?2a = 1 = cos?2a =1 - sin2a =1 - (3/5)2 = 16/25. Vi 90°

a 180° (goc phan tu th& 1) nén cosa 0. Vay cosa = -4/5.

e Vi du 2: Cho tana = -2. Tinh cac gia tri lugng giac con lai.
Gidi: Ta c6 cota = 1/tana = -1/2.
Lai c6 1 + tan?a = 1/cos?a = 1 + (-2)? = 1/cos?a = cos?a = 1/5.
sina = 1 - cos?a = 4/5.
Do khéng biét dau cla a, ta c6 hai truong hop: cosa = 1/V5, sina = -2/V5

hoac cosa = -1/V5, sina = 2/V5.
2. Gia tri luong giac cua cac cung c6 lién quan dac biét

Meo ghi nhd: "Cos-d6i, Sin-bu, Phu-chéo, hon kém Pi Tan-Cot".
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a. Cung déi nhau (a va -a)

e cos(-a) = cosa

e sin(-a) = -sina

e tan(-a) = -tana

o cot(-a) = -cota

Vi du: cos(-60°) = cos(60°) = 1/2; sin(-30°) = -sin(30°) = -1/2.
b. Cung bu nhau (a va i - a)

sin(m - a) = sina

cos(m - a) = -cosa

tan(m - a) = -tana

cot(m - a) = -cota

Vi du: sin(120°) = sin(180° - 60°) = sin(60°) = Vv3/2.
c. Cung phu nhau (a va /2 - a)

sin(m/2 - a) = cosa

cos(m/2 - a) = sina

tan(m/2 - a) = cota

cot(m/2 - a) = tana

Vi du: sin(30°) = cos(90° - 30°) = cos(60°).
d. Cung hon kém it (a va t + a)

e sin(m + a) = -sina
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e cos(m + a) = -cosa
e tan(mt + a) = tana

e cot(m + a) = cota

Vi du: tan(225°) = tan(180° + 45°) = tan(45°) = 1.

Phan 3: Cong thuc cong

Cong thic cdng dung dé tinh gia tri luong gidc cla téng hodc hiéu hai cung khi

biét gia tri lugng gidc cla tung cung.

cos(a - b) = cosa.cosb + sina.sinb

cos(a + b) = cosa.cosb - sina.sinb

sin(a - b) = sina.cosb - cosa.sinb

sin(a + b) = sina.cosb + cosa.sinb

tan(a + b) = (tana + tanb) / (1 - tana.tanb)

tan(a - b) = (tana - tanb) / (1 + tana.tanb)

Vi du minh hoa:

e Vidu 1: Tinh cos(15°).
Gigi: Ta viét 15° = 45° - 30°.
cos(15°) = cos(45° - 30°) = cos45°.cos30° + sind5°.sin30° = (V2/2)(V3/2) +

(V2/2)(1/2) = (V6 + V2)/4.

e Vi du 2: Tinh sin(75°).

Giai: Ta viét 75° = 45° + 30°.
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sin(75°) = sin(45° + 30°) = sin45°.cos30° + cos45°.sin30° = (vV2/2)(V3/2) +

(V2/2)(1/2) = (V6 + V2)/4.

Phan 4: Cong thic nhan doéi, ha bac

1. Cong thuc nhan doi

bay la truong hop dac biét cia cong thic cong khi a = b.

e sin(2a) = 2sina.cosa

e cos(2a) = cos?a - sin?a = 2cos?a -1 =1 - 2sin?a

e tan(2a) = (2tana) / (1 - tanza)

Vi du minh hoa:

e Vi du 1: Cho sina = 4/5 v6i 0 a /2. Tinh sin(2a).
Gidi: Vi 0 a m/2 nén cosa > 0. Ta co cos?a = 1-sin2a=1-(4/5)2=9/25=
cosa = 3/5.
Vay sin(2a) = 2sina.cosa = 2 * (4/5) * (3/5) = 24/25.

e Vi du 2: RUt gon biéu thirc P = cosx.cos(2x).cos(4x).
Gidi: Nhan va chia vdi sinx (vdi sinx # 0):
P = (sinx.cosx.cos(2x).cos(4x)) / sinx
= (1/2 * sin(2x).cos(2x).cos(4x)) / sinx

= (1/4 * sin(4x).cos(4x)) / sinx

= (1/8 * sin(8x)) / sinx = sin(8x) / (8sinx).
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2. Cong thuc ha bac
Cong thic ha bac dugc suy ra tu cong thic nhan doéi cda cos(2a), dung dé gidm
bac cla cac bi€u thirc lugng giac.
e cos?a = (1 + cos(2a)) /2
e sin2a = (1 - cos(2a)) / 2
e tan2a = (1 - cos(2a)) / (1 + cos(2a))
Vi du minh hoa:
e Vi du 1: Tinh gid tri cda sin?(15°).
Gidi: Ap dung c6ng thic ha bac:

sin2(15°) = (1 - cos(2*15°)) /2 =(1-cos(30°)) /2 =(1-Vv3/2)/2=(2-V3)/

4.

e Vi du 2: Bién déi biéu thirc A = cos*x thanh téng cac cosin véi bac 1.
Gidi: A = (cos?x)? = [(1 + cos(2x))/2]?> = (1 + 2cos(2x) + cos?(2x))/4
= 1/4 *[1 + 2cos(2x) + (1 + cos(4x))/2]
= 1/4 * [3/2 + 2cos(2x) + 1/2 * cos(4x)]

= 3/8 + 1/2 *cos(2x) + 1/8 * cos(4x).

Phan 5: Céng thuc bién doi tich thanh téng

Céc cong thic nay gitp chuyén moét tich cac gia tri lugng gidc thanh mot tong

hoac hiéu.
e cosa.cosb = 1/2 [cos(a - b) + cos(a + b)]

e sina.sinb = 1/2 [cos(a - b) - cos(a + b)]
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e sina.cosb = 1/2 [sin(a + b) + sin(a - b)]

Vi du minh hoa:
e Vi du 1: Bién daéi tich P = cos(5x).cos(3x) thanh téng.
Gidi: Ap dung c6ng thuc, ta co:
P = 1/2 [cos(5x - 3x) + cos(5x + 3x)] = 1/2 [cos(2x) + cos(8x)].
e Vi du 2: RUt gon biéu thitc A = 2sin(2x)sin(4x) + cos(6x).
Gidi: Ta c6 2sin(2x)sin(4x) = 2 * 1/2 [cos(4x - 2X) - cos(4x + 2x)] = cos(2x) -
cos(6x).

Vay A = cos(2x) - cos(6x) + cos(6x) = cos(2x).

Phan 6: Céng thurc bién doi tong thanh tich

Ngugc lai véi phan 5, cac cong thic nay gitip chuyén mot t6ng hoac hiéu cac

gia tri lugng giac thanh mot tich.

cosa + cosb = 2cos((a+b)/2).cos((a-b)/2)

cosa - cosb = -2sin((a+b)/2).sin((a-b)/2)

sina + sinb = 2sin((a+b)/2).cos((a-b)/2)

sina - sinb = 2cos((a+b)/2).sin((a-b)/2)
Vi du minh hoa:

e Vi du 1: RUt gon biéu thiic A = sin(7a) - sin(5a).
Gidi: Ap dung c6ng thuec, ta cé:

A = 2cos((7a+5a)/2).sin((7a-5a)/2) = 2cos(6a).sin(a).
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e Vi du 2: Chirng minh rang trong tam gidc ABC, sinA + sinB + sinC =
4cos(A/2)cos(B/2)cos(C/2).
Gidi: TacOA+B+C=m.
VT = (sinA + sinB) + sinC = 2sin((A+B)/2)cos((A-B)/2) + 2sin(C/2)cos(C/2).
Vi (A+B)/2 = n/2 - C/2 nén sin((A+B)/2) = cos(C/2).
VT = 2cos(C/2)cos((A-B)/2) + 2sin(C/2)cos(C/2) = 2cos(C/2) [cos((A-B)/2) +
sin(C/2)1.
Ma sin(C/2) = sin(n/2 - (A+B)/2) = cos((A+B)/2).
VT = 2cos(C/2) [cos((A-B)/2) + cos((A+B)/2)] = 2cos(C/2) [2cos(A/2)cos(B/2)]

= 4cos(A/2)cos(B/2)cos(C/2) = VP.
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