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A fcn(A+B) 1to fcn & cfen of A & B

e sin(A+B) = sinAcosB+cosAsinB

e cOS(A+B) = cosAcosB—-sinAsinB

tan A + tan B cot A +cotB
e tan(A+B) = =
1—tan A tan B cotAcotB—1
. cot(A+B) = cotAcotB—1 _ 1—-tan Atan B
cot A +cotB tan A +tan B
AsecB
. sec(A+B) = sec AsecBcscAcscB
csc AcscB—sec AsecB
e csc(A+B) = sec AsecBcscAcscB

secAcscB+cscAsecB

GG25-3



A fcn(A—B) 1to fecn & cfenof A& B

sin(A—B) = sinAcosB—-cosAsinB

e cOS(A—B) = cosAcosB+sinAsinB

. tan(A—B) = tan A —tan B _ cotB—cot A
1+tan A tan B cotAcotB+1

. cot(A—B) = cotAcotB+1 _ 1+tan Atan B
cotB—cot A tan A —tan B

AsecB

. sec(A—B) = sec AsecBcsc AcscB
csc AcscB+sec AsecB

e csc(A-B) = sec AsecBcsc AcscB

secAcscB—cscAsecB
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A product of sin & cos of 2 angles as sum

e 2sinAsinB = —cos(A+B)+cos(A—-B)
e 2sinAcosB = sin(A+B)+sin(A—-B)
e 2cosAsinB = sin(A+B)-sin(A—-B)

e 2cosAcosB cos(A+B)+cos(A-B)
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A product of tan & cot of 2 angles as quotient
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tanAtanB =

tan AcotB =

cotAtanB =

cotAcotB =

tan A +tan B tan A —tan B

cot A +cotB cot A —cotB
cos(A —B)—cos(A +B)
cos(A —B)+cos(A +B)

tan A +cotB tan A —cotB

cot A +tan B cotA —tanB
sin (A + B) +sin(A —B)
sin (A + B) —sin (A — B)

cot A +tan B cot A —tan B

tan A + cotB tan A —cotB
sin (A + B) —sin (A — B)
sin(A + B)+sin(A —B)

cot A +cotB cot A —cotB

tan A +tan B tan A —tan B
cos(A —B)+cos(A +B)
cos(A —B)—cos(A +B)




A sum & difference of sin or cos of 2 angles as product

e sinA+sinB = 2sin> Tt Bcos 2B
e sinA-sinB = 2COSA+BsinA;B
* cosA+cosB = 2cosA+BCOSA;B

A+B . A-B

* cOSA —cosB

—25sin sin
2 2
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A sum & difference of tan & cot of 2 angles as quotient

e tanA+tanB = sin(A +B)
cos A cosB
e tan A +cotB = COS(A._B)
cos AsinB
e cotA+tanB = C?S(A_B)
sin A cos B
e cotA+cotB = 51.n(A-.|-B)
sin Asin B
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tan A —tan B

e tan A —cotB

cot A —tan B

cot A—cotB
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sin (A — B)
cos A cosB

_ cos (A+B)
cosAsinB

cos(A+B)
sin A cos B

B sin(A — B)
sin Asin B




A sum & difference of sec or csc of 2 angles as product

* secA+secB = ZSecAsechosA;BcosA;B
* secA—secB = ZSecAsecBSinA+BSinA;B
e cscA+cscB = 2cscAcschinA+BCOSA;B
e cscA—cscB = —ZCSCACSCBCOSA-I_BSinA;B
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A difference of squares of sin & cos of 2 angles

J sin2 A — sin2 B

= (sin A + sin B)(sin A — sin B)

= 0052 B - 0052 A

(cosB+cosA)(cosB—cosA)

= sin(A + B)sin(A — B)
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J sinzA — cos2 B

(sin A + cos B)(sin A — cos B)

= sin2 B - 0082 A

= (sinB+cosA)(sinB—-cosA)

= —cos(A+B)cos(A—-B)
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o cos2 A — sin2 B

(cos A +sin B)(cos A —sin B)

= 0032 B - sin2 A

= (cosB+sinA)(cosB—sinA)

= cos(A+B)cos(A—-B)
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o coszA — 0032 B

(cos A + cosB)(cos A — cos B)

= sin2 B - sin2 A

= (sinB+sin A)(sinB —sin A)

= —sin(A+B)sin(A —B)
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A quotients of sum & difference of sin & cos of 2 angles

sinA —sin B A+B A—-B
° — - = cot tan
sin A +sinB
cosA +cosB A+B
° — : = cot
sin A +sinB
cosA —cosB A—-—B
. - = —tan
sin A +sinB
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sin A +sinB
sin A —sinB

cos A +cosB

tan

sin A —sinB

cosA —cosB

sin A —sinB
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A+B A—-B

cot

A-B

cot

A+B

— tan




sin A +sinB

COSA +cosB

sin A —sinB

cos A +cosB

cosA —cosB

cos A +cosB
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sin A +sinB A—-B
° = —cot
cosA —cosB

sin A —sinB A+B
J = —cot
cosA —cosB

cos A +cosB A+B A—-B
° = —cot cot

COSA —cosB
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A quotients of sums & differences of tan & cot of 2 angles

tan A + cot B

tan A + tan B

cot A +tan B

tan A +tan B

cot A +cotB

tan A +tan B

tan A —tan B
tan A +tan B

tan A —cotB

cos(A —B)
sin (A + B)

cot B

cos(A —B)
sin (A + B)

cot A

cot AcotB

sin (A — B)

tan A +tan B

cot A —tan B

tan A + tan B

cot A —cotB

tan A +tan B

sin (A + B)

—cot Bcot(A +B)

cot Acot(A +B)

sin (A — B)

—cot Acot B—
sin (A + B)
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tan A +tan B

tan A + cotB

cotA +tan B

tan A + cotB

cot A +cotB

tan A + cotB

tan A —tan B

tan A + cotB

tan A —cotB

tan A + cotB

cotA —tan B

tan A + cot B

cot A —cotB

tan A + cotB
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cot Atan B

sin (A + B)
cos(A —B)

cot A

tan Btan (A — B)

_ cos (A+B)
cos(A —B)

cos(A +B)
cos(A —B)

cot Atan B

—cotAtan(A —B)



tan A +tan B

cotA +tan B

tan A + cotB

cot A +tan B

cot A +cotB

cotA +tan B

tan A —tan B

cot A +tan B

tan A —cotB

cotA +tan B

cotA —tan B

cotA +tan B

cot A —cotB

tan A cot B

sin (A + B)
cos(A —B)

cotB

tan A tan(A — B)

cos(A + B)

—tan A cotB
cos(A —B)

cos(A +B)

cot A +tan B

GG25-21

cos(A —B)

—cot Btan (A — B)



tan A +tan B

. = tanAtanB
cot A +cotB
t —

. an A +cotB _ tanAC(,)S(A B)
cot A+cotB sin(A + B)

. cot A+tanB _ tanBC.OS(A_B)
cot A+ cotB sin (A + B)

. tan A —tan B _ tanAtanBs%n(A—B)
cot A+cotB sin(A + B)
tan A —cotB

o €0 = —tanAcot(A+B)
cot A +cotB

tA—tanB

o CROTHAD — tanBeot(A +B)
cot A+ cotB

. CotA—cotB _sin(A—B)
cot A+ cotB sin(A + B)
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tan A +tan B

tan A —tan B

tan A + cotB

sin(A + B)

tan A —tan B

cotA +tan B

tan A —tan B

cot A +cotB

tan A —tan B

tan A —cotB

tan A —tan B

cot A —tan B

tan A —tan B

cot A —cotB

tan A —tan B
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sin(A — B)

cot Bcot (A — B)

cot Acot(A—B)

cot AcotB s?n (A+B)
sin (A — B)

cos(A +B)
sin(A —B)

—cotB

cos (A + B)
sin (A — B)

cot A

—cotAcotB



tan A +tan B

tan A —cotB

tan A + cotB 3

tan A —cotB

cot A +tan B

tan A —cotB

cot A +cotB

tan A —cotB

tan A —tan B

tan A —cotB

cotA —tan B

tan A —cotB

cot A —cotB

tan A —cotB
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—tan B tan (A + B)

_ cos (A—B)

cos(A + B)

—cotAtan B

cos(A —B)

cos(A +B)

—cot Atan(A + B)

—tan B

sin (A — B)

cos(A +B)

—cotAtan B

cot A

sin(A —B)

cos(A +B)



tan A +tan B

cot A —tan B

tan A + cotB

cot A —tan B

cotA+tanB
cot A —tan B

cot A +cotB

tan Atan(A + B)

cos(A —B)
cos(A +B)

tan A cot B

cos(A —B)

cotA —tan B

tan A —tan B

cotA —tan B

tan A —cotB

cot A —tan B

cot A —cotB

cotA —tan B
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cos(A +B)

cot Btan (A + B)

sin (A — B)
cos(A +B)

an A

—tan A cotB

cos(A +B)



tan A +tan B

cot A —cotB

tan A + cotB

cot A —cotB

cotA +tan B

cot A —cotB

cot A +cotB

cot A —cotB

tan A —tan B

cot A —cotB

tan A —cotB

cot A —cotB

cotA —tan B

cot A —cotB
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—tan Atan B

sin(A + B)

sin (A — B)

—tan A cot (A — B)

—tan Bcot (A — B)

B sin(A + B)
sin(A — B)
—tan Atan B
fan A c.os (A +B)
sin(A —B)
—tanB c?s (A +B)
sin(A —B)



A quotient of sum & difference of sec & csc of 2 angles

sec A —secB A+B A—-B

° = tan tan
sec A +secB

. csCA +cscB _ cotAcotBtanA+B
sec A +secB

. cscA—cscB = —cotAcotBtanA_B
sec A +secB

GG25-27



sec A +secB A+ B A—-B

° = cot cot
sec A —secB
csc A +cscB A—-B
J = cotAcotBcot
sec A —secB
cscA —cscB A+B
J = —cotAcotBcot

sec A —secB
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sec A +secB A+B

. = tan A tan B cot
csCA +cscB
. sec A —secB = tanAtanBtanA_B
cscA +cscB
cscA —cscB A+B A—-B
° = —cot tan
cscA +cscB
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A+ B A—-B
o € S¢C = —tan A tan B cot

cscCA —cscB

A -secB
o B€CA75CC = —tanAtanBtanA+B

cscA —cscB

csCA +cscB A+ B A—-B
° = —tan cot

cSCA —cscB
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A some two - angle identities

e sin A +sin B +sin(A + B)

A B. A+B
= 4cos— cos—Sin
2 2

e cosA +cosB+cos(A+B)

A B A+B_

= 4c0oS— COS—COS 1
2 2 2

In(A—-B)+sinA+sin(A+B in A
. sin ( )+ sin sin ( ) _ Sin — tan A

cos(A —B)+cos A +cos(A + B) cos A

. cos(A —B)+cos A +cos(A + B) _ cos A — cot A

sin (A — B) +sin A +sin (A + B) sin A

(note that A — B, A, A + B are in arithmetic progression;
1ow A 1n the arithmetic mean of A +B and A — B)
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e sin’(A + B)

= sin’A +sin”® B+ 2sin Asin Bcos (A + B)

e cos’ (A+B)

= cos’A + cos’ B—-2sinAsinBcos(A+B)—1
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