tan’ 9+1=sec’ 9 cot’ $+1=csc? 9

For the graphs of y = Asin(wx —¢) or y = Acos(aXx—¢), @ >0,

Amplitude = |A Period =T = 2% Phase shift =
w

12
@

The phase shift is to the left if ¢ <0 and to the rightif ¢ >0.

Even — Odd sin(-9) =-sin g cos(—9%) = cos 4 tan(—9) = —tan 9

csc(—9%) =—csc Y sec(—9) =secd cot(—9) = —cot 9

Sum and Difference

cos(a + ) =cosa cos f—sinasin g cos(a — ) =cosa cos B +sinasin g

sin(a + f) =sina cos S + cosasin S sin(a — B) =sina cos f —cosasin S

cos 1—3 =sin 4 sin 1—3 =C0S 4 cos 1—3 =sin 4
2 2 2

tan(a + f) = tana +tan g tan(a — B) = tana —tan g
l1-tanatan g l+tanatan g
Double-Angle and Half-Angle
sin(29) = 2sin $cos 4 cos(29) = cos® $—sin’ 9 cos(29) =1-2sin* 9
tan(29) = w sin 2 = 4 [12C08¢ cos(29) = 2cos® 31
l1-tan“ 9 2

9 1+cosd 9 1-cosd 4 1-cosd sin g
cos— =+ tan—=+ tan— = — =

2 2 2 1+cos9 2 sin g 1+cos$

Product-to-Sum Formulas

sinasin g = l[cos(oz — ) —cos(a + ﬂ)]
2

sina cos B = 1[sin(a + ) +sin(a - B)]
2

Sum-to-Product Formulas

o+ o — . . . - a+
ﬂcos P sina —sin = 2sin ’Bcos P

sing +sin A = 2sin
a+sinf 2 2 2

—p COSa—COSﬂ=—ZSina+'BSina_'H

COS +COS ff = 2C0S
2 2 2

o+ (24
ZﬂCOS

oS COS 3 = 1[cos(oc — B)+cos(a + )]
2



Law of Sines and Law of Cosines

sing_sinf8_siny
a b c

2

¢’ =a’+b®—2abcosy b*> =a®+c® —2accos S a’ =b*+c® - 2bccosa

Polar Coordinates

X = I C0S 4 y =rsing r’=x*+y? tang=", if x=0
X
Other Formulas r? = (x—h)? + (y —k)?
Ellipse
Center Major Axis Foci Vertices  Equation
(h,k)  Parallel to x-axis (h£c,k) (h+a,k) (x=h)> (y=k)°
+ =1

a’ b?
a>b & b? =a®*-c?

(h,k)  Parallel to y-axis (hk+c) (h,kxa) (x—h)2+(y—k)2 1
bz az -
a>b & b* =a’-c?

Hyperbola
Center Transverse Axis Foci Vertices  Equation
(h,k)  Parallel to x-axis (h+c,k) (h+a,k) (x—h)? (y-k)?
a? b =L
b? =c2 — g2
Asymptotes
y—k= iE(x —h)
a

h, k Parallel to y-axis hk+c h,kta _k)? _h)?
(h,k) y ( ) ( ) (y 2|<) (=)t
a b?
b? =c?—3a2

Asymptotes

a
—k=x—(x-h
y 5 =)




