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XXI =Trigonometric Formulas

1. Find the exact value. (Do not use a calculator!)

a) sin(£) b) cosZ
e) sec(=¥) f) sin105°
i) sin&cos2Z —sin3Zcos%

K) sin3zcosZE+sinL£cos3&

m) sinZ n) cos2£
q) sinZ—sin3z

u) cosZsiniz V) sinZsin%

7 11
r) COSZZ+costE

c) siniz d) tan ()

g) tan15° h) csc195°

J) cosLEcos4E +sinZsin 4

[) cos&cosZ—sin&cosZ

0) tan=% p) €sc22.5°

s) sinz+sinLz t) cosiZ —cosiz
W) sin255°c0s195° x) cosi¥Zsin =

2. If sina=% and cos =2, where o and £ are both in quadrant 11, find the exact value of

13
the trigonometric function.

a) sin(a+p)
e) tan(a + f)

b) sin(a - p)
f) csc(a+ f)

c) cos(a+p)
g) sec(a—pf)

d) cos(a - )
h) cot(a—f)

3. If sina =% and cos f =1, where « isinquadrant Il and £ is in quadrant 1V, find the exact

value of the trigonometric function.
a) sin(a+ )
e) tan(a + f)

b) sin(a— )
f) csc(a+ f)

4. If sin@ =2 where @ is in quadrant I, then find the exact value of the trigonometric function.

a) sin 26 b) cos 26
e) tan 26 f) csc4

c) cos(a+f) d) cos(a—f)
g) sec(a—pf) h) cot(a—f)
c) sin¢ d) cos4
g) sec26d h) cot£

5. If tan@ =—+/3 where @ is in quadrant 1V, then find the exact value of the trigonometric

function.
a) sin 26 b) cos 26
e) tang f) sec4

c) sin¢ d) cos4
g) csc26 h) cot 26

6. If secd =2 where @ isin quadrant IV, then find the exact value of the trigonometric

function.
a) sin 26 b) cos26

e) tan 26 f) csc4

c) sin¢ d) cos4
g) sec26 h) cot£
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7. Expand cos4x interms of sinx.
8. Expand sin6x in terms of sinx and cosx.
9. Express sin® xcos® x in terms of the first power of cosine.

10. Express cos® x in terms of the first power of cosine.

11. Write the product as a sum.
a) sin4xsin5x b) 3sin 2xcos3x c) 6¢os3dsin@ d) 5cos(6+7)cos(6—7)

12. Write the sum as a product.
a) sin4x+sin7x  b) cos3x+cos2x ) sin5x—sin8x d) cos4—cos4

13. Verify the identity.

a) sin(%+¢9j:cos¢9 b) sin(57—-6)=siné
c) sin(n—0)+cos(%+0j:0 d) cos26=1-2sin*@
e) tan(27-0)=—tané f) csc(£-6)=seco
CoS( X+
g) cot(3£+6)=—tand h) le—tan xtany
COSXCOS Y
N . . . csc AcscB
1) Sin(X+Yy)+sin(Xx—Yy)=2sinXxcos sec(A+B)=——————F—
) ( y) ( y) y ) ( ) cot AcotB-1
K) Cot(a+ﬂ)= cotacot -1 ) csc(A—B)= csc AcscB
cot S +cota cotB—cot A
m) cos* @ —sin* @ = cos 26 n) cos’ 26 —sin” 20 = cos 46
— 2 i
0) C0t2a=m 9)] S|_n4x = 4.0S X C0S 2X
2tan o sin X
— 26
() csc26 =3secdcscd r cosé?:l tanz 2
1+tan® ¢

3tand—tan’ 6

s) tan30 = ) (sin@+cosd)” =1+sin 20

1-3tan’ @
u) tan4 = cscx—cotx sin 30+ sin 76 =tan 56
c0s36+cos 76
W cos 40 —cos 86 _ tan 20tan 60 %) sina +sin g =tan£a +,8j
cos46d + cos86 CoS +Cos 3 2

y) 1+ c0s 26+ cos46 +cos 66 = 4cos & cos 26 cos 3¢
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ANSWERS
1 o) F42 b) ¢ c) -~ d) -2—3
e) V2 +6 f) L2 g) 2-+/3 hy /2 -6
i) g k) =2 1) -1
m) $2-2 n) 22-+2 0) 1-+2 o) N2v2 +2
q) 2 r =£ 5) = )
u) L2482 R w) -+ X) 22
2. a) 2 b) =& c) & d) &
e) % % 9) & h) 55
3. a)g+§ b) 1-%& c) 2L d) —%—%
) 450 f) F+ 58 ) & -5 ) S5+ 5
4. a) & b) % ¢) d) &2
@# f) 4 9) 2 h) 4
5. &) 5 b) 3 0 3 d) 4
e) % f 4 g) 4° h) ¢
6. a) b) c) % d)
e) V3 f)-3 g) -2 h) 3

7. cos4x=1-2sin*2x =1-2(2sinxcos x)2 =1-8sin® xcos® x =1—8sin’ x(l—sin2 x)
=1-8sin® x+8sin” x
8. sin6x=sin(4x-+2x)=sin4xc0s 2X +sin 2x0s 4x = 2sin 2xcos” 2x +sin 2x (1 2sin’ 2x)
=4sin xcosx(coszx—sinzx)z+23in Xc0s X —2(2sin xcosx)3
= 4sin xcos® x — 24sin® x cos® X +4sin® X cOS X + 25iN X COS X
9. sin®xcos’ x= (1—cos2 x)2 cos® X = cos® X —2cos* x + cos® x
10. cos® x = (1-sin’ x)3 =1-3sin? x+3sin* x—sin® x
11.8) fcosx—1cos9x b) 3sin5x—3sinx  c) 3sin46-3sin26 d) 2cos26+3
12. a) 2sinixcos3* b) 2cos3*cos% c) —2cos¥tsin¥  d) -2sin3¢sinZ
13.a) LS =sin(%+6)=sinZcos@+sindcosZ =1-cosd+sing-0=cosd = RS
b) LS =sin (57 —6)=sin5zcosd—sinfcos5z =0-cosd—sing-(—1)=sind = RS
c) LS =sin(z—8)+cos(%+6)=sinzcosé—sinHcos z +CcosZcosd—sin£sin g
=singd-sin@=0=RS
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d) LS =c0s260 =cos(6+6)=cosdcosd —sin@sin@ = cos’ & —sin’ @ =1-sin* & —sin’ &

=1-2sin’9=RS
¢) LS =tan (27— 0) = 20 — 080 —_tan g = RS
f) LS = CSC(%_Q) = sin(i—a) = singcoseisinﬂcos” - 00549 =secd=RS

g) LS =cot (3 + ) = UL _ egemosniind o _ _tan g = RS

5|n(32"+9) sindZ cosf+singcossz ~ —cosd

h) LS = cos(x+y) _ Cosxcosy-sinxsiny __ cosxcosy _ sinxsiny =1—tan xtan y= RS

Cosxcosy —  cosxcosy Cosxcosy  cosxcosy

i) LS =sin(x+y)+sin(x—y)=sinxcosy+sin ycos x+sin xcos y —sin y cos x
=2sinxcosy =RS

j) LS=sec(A+B)=—~—= L

cos(A+B) cos Acos B—sin Asin B

1

RS — csCAcscB  __ _sin AslnB _ sin Asin B — 1 sin Asin B — 1 — LS
cotAcotB-1 — gf:ﬁgﬁfg 1~ cos ACS?E iE?LnBASin B sin Asin B cos Acos B—sin Asin B cos Acos B—sin Asin B

k) LS = COt(a-Fﬂ) _ cos(a+f) _ cosacosf-sinasin

sm a+/i) sina cos f+sin fcosa

Cos & Cos 3 1 cos a cos B-sin asin B

RS = cotacot f—1 _ Sinasinp - __ sinasin __ cosacosf-sinasin B sinasin __ cosacosf-sinasinf =LS
~ cotB+cota C‘?Sg;c(_)sa - sinac@ﬁﬂjﬂfcosa - sinasin g sina cos B+sin fcosa — sina cos B+sin Bcosa
— 1
I) LS = CSC(A B) sin( A—B) " sinAcosB-sinBcosA
RS cscAcscB slnAslnB — sinAlsinB 1 sin Asin B — 1 — LS
= COtB—COLA _ c0sB_cosA  sinAcosB-sinBoosA  SinAsinB Sin ACOSB—SiNBCOSA  SINACOSB—sinBCOSA
sinB  sinA sin Asin B
2 2 2
— 1+cos20 _ [ 1=cos26 _— 1, cos2d cos“26 _ 1 , cos20 __ cos 20 _
m) LS =cos* @ —sin® @ = (1520)" (120 )" — 1 | cos20 4 cos 20 _ 1 4 o8 =c0s260 = RS
n) LS =cos® 20 —sin? 20 = 1:£e:40 _ 100540 — co5 44 = RS
_ 1 1—tan a
0) LS =cot2a =5 = T = e =RS
1-tan“ o
sindx _ 2sin2xcos2Xx _ A4sinXCcoSXCcos2X — —
p) LS ==k — 2sn2xoosax — ASACSRC2X — 4¢0S X €OS 2X = RS
— — —1
) LS =¢s€260 = 55 = 5555 = 3CSCHIsecd = RS
Itan®f  1-femg  lemfuesd 2c0s0 l+c059
) RS = rary =Tre "l e 2 - C0SO=LS
Detan20 tan g+-2tn0 tan&—tan3g+2tan5 standtan’e Ltald  Sanotan®s
_ _ _ _tang+tan20 __ tan?o 1-tan?0 __ 3tang-tan ~tan tan 9—tan®
s) LS =tan360 =tan (0 +20) = {&euanzd — Pt = Tategets = mmto Taas = tamts =RS
a 1-tan“ 6
. 2 . . .
t) LS =(sin@+cos@)” =sin® &+ 2sinfcosd +cos’ @ =1+sin 20 = RS
— X — 1-cosx — _1 _ —
u) LS =tang =4Lfx = L _ X —_cgcx —cot X = RS

V) LS = sindosinio 2sin56cos(~4 —tan56 = RS

c0s36+c0s76¢ ~ 2cos5@cos(—4 )

W) LS = Sostocosgo _ 25m60SN(20) _ 3 69 tan 26 = RS

c0s460+c0s860 ~ 2cos6@cos(-2 )

x) LS = Shatsing _ 2sin“3 cos 2 —tan a+ﬂ —RS

C0sa+c0sf3  2c0s% cost

y) LS =1+¢0s26 + 0546 +cos 66 =1+ cos66 + cos 26 + cos 46 = 2¢os” 30 + 2cos 30 cos(—6)
=2¢0536(c0s360 +cos 0) = 2c0s 30 (2¢0s 26 cos &) = 4¢cos 6 cos 26 cos 30 = RS
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