Shehadeh, Y. Ch6.2

6.2 Sum, Diffference, and Cofunction Identities

Sum and Difference Identities

cos(a — ) =cosacos f +sinasin

cos(a + ) =cosacos f—sinasin

sin(a — ) =sina cos S —cosasin

sin(a + f) =sina cos f +cosasin

tan(a — )

tan(a + f) =

_ tana —tan 8

1+tana tan S

tana + tan

l-tana tan S

e
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sin@ =

tan@d =

secl =

ot

b =c0s(90° - 0)
c
b =cot(90" - 6)
a
- csc(90° - 0)
a

Cofunction Identities

sinf = cos(90° —6)
tan @ = cot(90" — @)

cos@ =sin(90° — )
cotd =tan(90" - 0)

secd =csc(90" —60) cscl =sec(90° —-0)

If A1is in radian measure, relpace 90°

with 7 /2.
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To verify sin(90° —0) = cos@, we use the identity for sin(a — B).
sin(90° — @) = sin90° cos@ — cos90° sin &
=1-cos@—0-sinb

= cosd.

To verify cos(90° —0) =sin@d, we use the identity for cos(a — ).
cos(90° — @) = cos90° cos@ + sin 90" sinf

=0-cos@ +1-sinb

= sind.
To verify tan(90° —0) = cot@, we use the ratio identity.
sin(90° —60) cosd
cos(90° — 0) sind
tana + tan S

cotd.

tan(90° —0) =

To verify tan(a + ) = , see page 48]1.

l-tana tan
Example #1 Find the exact value of the expression.

a) Cos(% - %) b) sin212° cos122° —cos212°sin122".
Solution
a)

T T T . T . T
cos(— ——) = Cos—C0S— + sin—sin—
4 3 4 3 4 3
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sin212°cos122° —cos212°sin122°
=sin(212° —1227%)

=sin 90’

=1.

Do exr. 11, 14, 16, 17 page 484.

Example #2 Given sina = —%, a in Quadrant III, and

12 .
cos f = _E’ﬁ in Quadrant II, find

a) tan(a + f)
Solution

a)

b) sec(a-p)

tana + tan

tan(a + p) = ,
(@+h) l-tana tan 8

: 4
sing = —g, to calculate cosa

Nt

cosza+(——j =
5

coszoc=1—E=i
25 25

cosa = —%,a in Quadrant III,

4
sina 5 _4
3

tano = = =

cosaa 3
5
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2 :
cos ff = —E,to calculate sinf

sin ff = %, L 1in Quadrant II,

)
tanﬂ:%=—%
13
4,05, 1o
tan(a + §) = tana+tanﬁ=3 12 _ 12 :1222222
1-tana tan S 1_4(_5) 5 14 1214 56
3712 9 9
b) sec(a—ﬂ):;
cos(a — f3)

cos(a — ff) =cosacos f+sinasin

__E[—_lz 22
513 5)13

36 20 16

65 65 65
6

sec(a—f) = é

Do exr. 33 and 34 page 484.
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Example #3 Verify the identity.
a) cos(% +a+ ,Bj = —(sina cos ff + cosasin )

Solution
cos(£+a + ,B) = cos[£+(a + ﬂ)}
o) 2
= cos%cos(a +ﬂ)—sin%sin(a + ﬂ)

=(0)cos(a + f)—(Dsin(a + B)
=—(sina cos f +cosasin
Do exr. 63 and 65, page 485.
b) sin(x + h) —sinx _ cosa sin(h) ©sina cos(h)—1
h
Solution

sin(x + /) —sinx _ sinxcosh+ cosxsinh—sinx

h h
_ sin xcosh—sinx + cos xsinh
- h
_sin x(cosh —1) + cos xsinh
- h
_ sinx(cosh —1) N cosxsinh
- h h
=sinx cosh —1 + cosx@

Do exr. 81 and 83, page 485.
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