Proofs 1 — 7 and 9

Trigonometric Proofs | reairedworsister
Level
cos’A+sin*A=1

Distance from (0, 0) to (cos A, sinA)is 1 y
:>\/(COSA—O]2 +sin(A—0)2 =1 Unit Circle
=cos’ A+sinA=1 (cos A, sin A)
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Need to examine two cases — acute angled triangles such as AACB and obtuse angled triangles such as ABCD

Case 1: AACB (acute angled)

sinAzE: h=bsinA

h
sinB=—=h=asinB
a

Inboth cases:
Equating h's

asinB=bsinA=

Case 2: ABCD (obtuse angled)

sinA =E:>h=bsinA
sin(180—B) =

sinB = [as sin(180 —B) = sinB]

w|ToIT

= h=asinB

h=bsinA and h =asinB

b

sinA - sinB

Similarly if the perpendicular height was dropped from A it would yield:
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sinB  sinC
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a’=b+c—2bccosA
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a= J(ccos A—b)* +(csinA—0)° using the distance formula
a’ =c’cos’ A—2bccosA+b* +c?sin’ A
a’ =b? +c*(cos* A+sin* A)—2bccos A

a’=b’+c’—2bccosA as cos’A+sin" A=1

cos (A— B) =cosAcos B+ sinAsinB

Unit circle
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Find the distance between p and q in two different ways and equate the anwsers
‘pqr =1%+1*-2(1)(1)cos(A -B) using cosine formula, a’ =b’ + ¢’ —2bccosA

‘pq|2 =2-2cos(A-B)

lpa|= J(cos A —cosB)® +(sinA —sinB)? using distance formula
‘pqr =cos’ A—2cosAcosB +cos’B+sin’ A —2sinAsinB +sin’B

\pq|2 =2-2cosAcosB—2sinAsinB

Equating both:
2—2cos(A—B)=2-2cosAcosB—2sinAsinB
—2cos(A—B)=-2cosAcosB—2sinAsinB

cos(A —B)=cosAcosB +sinAsinB




cos (A+ B) =cosAcosB—sinAsinB

cos(A—B)=cosAcosB+sinAsinB using formula 4
cos(A —(—B)) =cos Acos(—B)+sinAsin(—B) changing Bto —B
cos(A+B)=cosAcosB—sinAsinB as cos(—B)=cosB and sin(—B) =—sinB [pg. 13]

cos 2A = cos* A —sin* A
cos(A+B)=cosAcosB—sinAsinB using formula 5
cos(A+A)=cosAcosA—sinAsinA changing Bto A

cos2A =cos’A-sin’A

sin(A+ B) =sinAcosB + cos AsinB

sin(A+B) =cos[90° —(A+B)] using complementary angles, sin8=cos(90° —6)
=cos[90° —A—B]
=cos[(90° — A)—B]
=c0s(90° — A)cosB +5sin(90° — A)sinB using formula 4, cos(A—B)=cosAcosB+sinAsinB

=sinAcosB+cosAsinB

. (A+B) tan A+ tan B
an =
1+tanAtan B
tan(A+B) = sin(A+B) tanf = sin®
cos(A+B) cos 6

B sinAcosB+cosAsinB
cosAcosB—sinAsinB

sinA cosB . COSA sinB
_ cosA?os& McosB

sinAsinB

dividing everywhere by cos A cos B

cosAcosB

tanA+tanB

—l—tanAtanB
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. cos’A + sin’A =1
8 __ b _ c
 Sine FOmUI3’ sind " siné ” sinC
. Cosine Formula: 8 = b + &% - 2 bo cos A
.cos(d - By=cosd cos 8 + gind sinB
. CoS[A + By=cosA cos B - sinA sinB
. cos24 = cos® A - sin® 4
1 =tan‘A
.13. cog2d = 1+ taniA
_ 2tanA
.11. tan2A —.—1 — n’A

cos A = -%:1 + 0os 24)
sinA = 21 - cos24)
2cosA cosB =cos(A + B) + cos(A - B)

2 5inA cosB = gin(4 + B) + sin{4 - B)

10. tan(A - 8) =

12. sin2A = —

24, sind - sinB = 2 cos = sin” =

T. sin{A + B) = sinA cosB + cos A sinB

B. sin{A-B)=sinAcos8 - cosA sinB

9. tan{A + By = onA * lan 2]

lanA - tanB
1+tanAlan8

11, sin2A = 2 sin A cosA

2 tanA

1+ tlanA

19. 2sinA 5inB = cos(A - B) - cos{A + B)

20. 2cosAsinB =sin|A + B) - sin{A - B)

21. cosA +cpsB Qm'd;'ﬂ EUEA' -:I.B
22. cosA - cosB = -2 sin’ ; B iinA_TE
23. sinA +3inB=2 5|n-"d'—;—5- m-"‘;zg

L A+8 . A-8




