
Math 250 Trig Review Practice - Day 1 

~ 1) Evaluate for l(x) = cos2x 

a. 1( ~) 

b. 1(;) 

c. 1(5
;) 

2) Solve for x e [0,27r): 

a. secx = J2 

b. cotx = -1 

2J3 
c. cscx=---

3 

3) Solve 2sinxcosx = J3 sinx for 
a. X E [0,27r) 

b. allx 

4) Solve. sin(2x) = - .fj for x e (0,27r) 
2 

~. 5) Determine if g(x) = x cot x is odd, even, or neither. 



Math 250 Trig Review Objectives 

Objectives 
1) Angles & radian measure 

a. If using graphing calculator, be sure to check radian versus degree mode 

2) Evaluate trig functions 
a. Using triangles with a given trig ratio or given triangle 

b. For any multiple of ~ or ~, positive or negative, using standard reference triangles 

i. 30-60-90 triangle; half of equilateral triangle, short side is opposite smallest angle. 
ii. 45-45-90 triangle; isosceles right triangle has two equal sides. 

c. Using unit circle for quadrantal angles and signs of trig values 

3) Solve trig equations 
a. If necessary, re-write using identities to get one trig :function type 
b. lf degree l, isolate trig function 
c. If degree 2 or higher, set = 0, factor completely, set factors equal to zero, isolate trig :function. 
d. Find values of argument (angle). 
e. If variable is not isolated in the argument, isolate variable. 
f. If period of graph < standard period, repeatedly isolate variable using larger coterminal angles 
g. Check sol~tions are in given domain: [0,27l') or if (-00,00), use kor n and Z 

4) Graphs of trig functions 
a. Period 
b. Transformations: Amplitude, vertical shift, horizontal shift (phase change) 
c. Equations of asymptotes 

5) Domains and ranges of trig :functions: 
a. sin(x) has domain (-00,00) andrange [-1,1]. 

b. cos(x) has domain (-00,00) and range [-1,1]. 

c. tan(x) has domain {x:x;e; +k7Z',kez} andrange (-00,00) 

d. cot(x) has domain {x :x ;C k1Z',k e z} and range (-00,00) 

e. sec(x) has domain {x:x:;e; +k7l',kez} andrange (-oo,-l]u[l,oo) 

f. csc(x) has domain {x:x:;ek.1l',keZ} and range (-oo,-l]u[l,«>) 

6) Recognize and use trig identities to simplify or evaluate at sums or differences of known angles, especially 
a. Reciprocal and Quotient Identities 
b. Pythagorean Identities 
c. Double-Angle and Half-Angle Identities 
d. Odd/Even (or Sign) Identities 

e. LawofSines _a_=_b_=_c_ andLawofCosines c2 =a2 +b2 -2abcosC 
sinA sinB sinC 
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Trigonometry Summary 

Right Triangle Trigonometry 
. 

8 
opposite (y) 

sm = 
'hypotenuse (r) 

f) 
'hypotenuse (r) 

csc = ~----"-'-
opposite (y) 

f) 
adjacent (x) . 

cos =----------'hypotenuse (r) 

secB = 'hypotenuse (r) 
adjacent (x) 

tan e = opposite (y) 
adjacent (x) 

te adjacent (x) 
co = --------"-

opposite (y) 

Unit Circle: Radius l, Coordinates (x,y) on the unit circle are (cos8,sin8). 

;r; 

Radian Measure: One radian is the angle that intercepts an arc one unit long in a circle whose radius is 1. 

a radians = 180°, so we can use the proportion D = 180
• where Dis degree and R is radians, to convert. 

R te 

y 

1 



Reference 

z::. 

Reciprocal Identities 

sin(B)= _..!.._( ) 
csc B 

csc{e)=~() smB 

1 
cos(B)= -(-) 

sec B 
1 

sec(e) = -(-) 
cos e 

1 tan ( e) = "=-:r;;\) 
COt\8) 

l 
cot(B)= tan(e) 

Quotient Identities are also called the Tangent and Cotangent Identities 

tan(e) = sin(B) cot{e) = cos(e) 
cos(e) sin(B) 

Sign Identities are also called Odd and Even Function Properties 
Cosine and Secant are even, and all others are odd. · 

sin(-B)=-sin(e) ,, cos(-B)=cos(e) tan(- B)= -tan(B) 
cot(-8)= -cot(B) csc(-B) = -csc(e) sec(- B) = sec(e) 

Cofunction Identities 

s~; -x) = cos(x) 
co{~ - x) = sin(x) 

sin(90° - x) = cos(x) 
cos(90° -x) = sin(x) 

Pythagorean Identities 
sin 2 e + cos2 e = 1 

I Ar.c length s = rB 

tan(; -x) = cot(x) 

co{;-x) = tan(x) 

tan(90°- x) = cot(x) 
cot(90° - x) = tan(x) 

1+tan2 e = sec2 e 

sec(; -x )= csc(x) 

cs{; -x) = sec(x) 

sec(90° -x) = csc(x) 
csc(90° - x) = sec(x) 

1+cot28 = csc2 B 

Sector area A= .!.r28 
2 



Graphs of the Six Trigonometric Functions 

·y:::;=siii!f: 

daa,nain: 
.Altfl,~s;-

:~ge!: 
f-1~11 

tr-ta.nil. 

-~,­
AllR~--.·•, ···: ·.-· 

'iJ==¢8C:t 
--,' 

~ 
Ml '!Ji:#·~ 

,.I', 

Oomafui!. 
N1It;.Js' 

-~~ 
··.: .·. 

~~i+·~ 
~:~r 
.Petloa.~::2'ar 

·--c-·l:i 
~' 

Law of Sines: -/!- = --/!.-- = ~, a, b, c are side lengths, and A, B, C are angles opposite those sides. 
sm A sm B sm C 

Law of Cosines: 

a 2 =b2 +c2 -2bccosA b2 =a2 +c2 -2accosB 

c2 = a2 +b2 -2abcosC 
Note: the last version strongly resembles the Pythagorean theorem for the sides of a right triangle. 

Sum and Difference Formulas 
sin(a ± /3) =sin a cos f3 ±cos a sin f3 
tan(a±/3)= tana±tan/3 

FF tan a tan /3 

cos( a± /3) =cos a cos f3 ±sin a sin f3 



Pedo.d, Amplitude, Vertical and Horizontal Shifts, Vertical Asvmptotes 
Period Amplitude Vertical Horizontal shift Vertical 

shift Asvmptotes 
y=sinx 2tr 1 None None None 

y = asin(bx+c)+d 2tr a d c None 
- --
b b 

y=cosx 2tr 1 None None None 
y = acos(bx+c)+ d 21t" a d c None - --

b b 
y=tanx 1! None None None 1! 

-+kn,keZ 
2 

y = atan(bx+c)+ d 1t" None d c 
i(;-c+k1t" JkeZ - --

b b 

y=cotx 1! None None None ktr,k E Z 
y = acot(bx+c)+d 1C None d. c 

.!(-c+kn-1keZ - --
b b b 

y=secx 2n None None None 7r 
-+ktr,ke Z 
2 

y= asec(bx+c)+d 27r None d c i(~ -c+kn }keZ - --
b b 

y=cscx 21l' None None None k7r,k E Z 
y= acsc(bx+ c)+ d 27r None d c 1 - -- -(-c+ kn1k e Z 

b b b . 

Double-Angle Formulas can be derived from Sum formulas by substituting another a for /3 
Derive additional versions for cosine by substituting the Pythagorean Identity. 

sin(2a)=2sinacosa tan(2a)= 
2tan~ 

1-tan a 
cos(2a)= cos 2 a-sin2 a cos(2a)= 2cos2 a-1 cos(2a)= 1-2sin2 a 

Half-Angle Formulas are derived from the Power Reducing Formulas by taking square roots, then replace 

2u by e and u by e .. y OU MUST know the quadrant of e to determine + or - when there's a ± . 
. 2 2 

sin(~) =±p-c~s(B) co{i) =± l+c~s(B) 

tan(!!_) = ± 1-cos( B) 
2 l+cos(B) 

tan(!!_)- sin e 
2 l+cosB 

tan(B)= 1-cosB 
2 sinB 

Product-to-Sum Formulas are derived by adding or subtracting two sum or difference formulas 

sinacos/3 =.![sin(a + P)+sin(a- P)] cosasin/3 =.!fsin(a + /3)-sin(a - /3)] continued 
2 2 



cosacosP = .!.[cos{a + P)+cos(a-P)] 
2 

sinasinP == .!.[cos(a -/3)-cos(a + p)] 
2 

Sum-to-Product Identities are derived by solving the linear system {x =a+ /3 for a and p, substituting the 
y=a-P 

resulting expressions for a and P in the Product-to-Sum Formulas, and multiplying by 2. 
. . 

2
. x+y x-y 

smx+smy= sm-
2
-cos-

2
-

x+y x-y 
cosx+cosy =2cos--cos--

2 2 

Triangle Area Formulas 

. . 
2 

x+y . x-y 
smx-smy = cos-

2
-sm-

2
-

2
. x+y . x-y 

cos x - cosy = - sm--sm--
2 2 

If a triangle has side lengths a, b, and c, with opposite angles A, B, and C, then the area of the triangle is 

Area = .!_be sin A Area = .!_ ac sin B Area = .!_ab sin C 
2 2 2 

If a triangle has side lengths a, b, and c, ands =.!.(a+ b + c), then Area= .Js(s-aXs-bXs-c) (Heron's) 
2 

Power Reducing Formulas are derived from the Double-Angle formulas for cosine 

For example: cos(2u) = 2cos2 u-1 = l-2sin2 u Subtract 1 from both sides 

cos(2u) -1 = -2 ~in 2 u , then divide both sides by -2 and rearrange to get I -- cos(2u) = sin 2 u 
. 2 

• 2 l-cos(2u) 2 l+cos(2u) 2 1-cos(2u) 
Slll U = COS U = tan U = ---'---'-

2 2 l + cos(2u) 

Domain and Range of Inverse Trig Functions 

y = sin -i x 1! 1! 
{

-lSxSl 

--sys-
2 2 

_1 {-l$x.Sl 
y=cos x 

05y5n 

Greek alphabet 
A a alpha 

B p beta 

r r gamma 

fl 8 delta 

E 8 epsilon 

z q zeta 

H 

0 
I z 

K 

A 

M 

r; 
8 

K 

.A 

µ 

y=tan-1 x 
{

-co$ x $co 

1£ tr: --sys-
2 2 

-1 {-co $ x $ 00 
y=cot x 

OSyStr 

eta N v 

theta - ~ ,!::!. 

iota 0 0 

kappa II 1! 

lambda p p 

mu k er 

nu 

xi 

y =csc-1 x 
{

x S-lor x ~1 

1! 1£ 
--.SyS-,y;eO 

2 2 

{
xS-lorx~l 

-1 y=sec x K 
0 5y Str, Y*2 

T '&' tau 
y v upsilon 

omicron <1> r) phi 

pi x x chi 

rho '¥ If/ psi 

sigma Q aJ omega 


