
MAT161 - Final Exam Formula Sheet

SUM & DIFFERENCE
sin(x+ y) = sin x cos y + cosx sin y sin(x− y) = sin x cos y − cosx sin y

cos(x+ y) = cos x cos y − sinx sin y cos(x− y) = cos x cos y + sinx sin y

tan(x+ y) =
tanx+ tan y

1− tanx tan y
tan(x− y) = tanx− tan y

1 + tan x tan y

DOUBLE ANGLE HALF ANGLE

sin(2x) = 2 sinx cosx sin
(x
2

)
= ±

√
1− cosx

2

cos(2x) = cos2 x− sin2 x = 1− 2 sin2 x = 2 cos2 x− 1 cos
(x
2

)
= ±

√
1 + cos x

2

tan(2x) =
2 tanx

1− tan2 x
tan
(x
2

)
= ±

√
1− cosx

1 + cos x

PRODUCT TO SUM SUM TO PRODUCT

sinx sin y =
1

2
[cos(x− y)− cos(x+ y)] sinx+ sin y = 2 sin

(
x+ y

2

)
cos

(
x− y
2

)
cosx cos y =

1

2
[cos(x− y) + cos(x+ y)] sin x− sin y = 2 sin

(
x− y
2

)
cos

(
x+ y

2

)
sinx cos y =

1

2
[sin(x+ y) + sin(x− y)] cosx+ cos y = 2 cos

(
x+ y

2

)
cos

(
x− y
2

)
cosx− cos y = −2 sin

(
x+ y

2

)
sin

(
x− y
2

)

POWER REDUCING

sin2 x =
1− cos(2x)

2
cos2 x =

1 + cos(2x)

2
tan2 x =

1− cos(2x)

1

Triangle Laws

Law of Sines Law of Cosines

sin(A)

a
=

sin(B)

b
=

sin(C)

c
a2 = b2 + c2 − 2bc cos(A)

Vector Formulas

~u =
~v

‖~v‖
cos(θ) =

~v · ~w
‖~v‖‖~w‖

2




