Guidance document 32

Cofunctions and complementary angles
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Learning outcomes Appply the sum and difference,double- angle and half- angle

identities to problem solving
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Intended destination Express the trigonometric functions of and angle in terms of

their cofunctions and complement.
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complementary angles are angles whose sum is 90°. Two trisconometric functions

that have equal value for complementary angles are called cofunctions
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sin(E —0) =cos 6
2

cos(ﬁ—e) =sin®
2

tan(E—O) =cot O
2

csc(g—e) =sec 0

sec(g— 0) =csc O

cot(g— 0) =tan 6

sin(g+9) =C0s 0

cos(§+(%)) =-sino
s

tan(5+6) =-—cot O
T

csc(5+e) =sec 0

sec(g+9) =-—Csc O

cot(g+6) =—tan O

sin(32—n—9) =-—Cos 0
cos(S—n—e) =-sino
tan( 3)2—n—6) =cot 0

csc(?’z—n—e) =-—sec 0
sec(32—“—e) =-Csc O

cot(%T —0) =tan 0

sin(32—n+6) =-—C0s 0
cos(32—n+e) =sin0
tan(32—n+9) =—cot 6
csc(32—n+9) =-—sec 0
sec(32—n+9) =csc 6

cot(32—n+9) =—tan O
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1AMsgan sind = cos(z - 0)

sin(o + ) = cos E —(a+ B)}
W o=a+pwla
= COS {(g -—a) — B}

= cos(g— o) cos B+ sin(g —a)sinp

= sin o cos B + cos a sin P

s.sin(a+B) =sinacos B+ cos asinB

TuvhuesReInusing = cos(% -0)
Wo=a-pwla

sin(a— p) = cos{%— (x —ﬁ)}

= C0S {(g —a)+ B}

= cos(g— o) COS B—sin(g— o) sinf

= sina.cos 3 —cos a.sinf

sin(a.—p) = sina.COSP - COSa SINPB

Alternate Example 1Express the following as a function of the complementary angle. given 0°¢(6¢90°

1) cos 205° = cos( 270° —65°) = —sin 65°

TEn) c:osZO5O =—cos(2050—1800) =- cosZSO = - sin 65O

2) sin(=215°) = —sin215° =.......ccceerrrruernnn.
3) tan(—340°) = —tan 340° =........corerrrrrrrr,

4) SECLA0 =
- . ---0

Alternate Example 2 Express the following as a

function of the complementary angle

1)sin15° =sin(45° —30°)

2) sin80°cos 20° — cos 80°sin20°




3) cos 68°cos 38°+ cos 22°sin 38°

4) 32—ﬁ<oc<2n,cosaz%,g<ﬁ<ﬁysinﬁzg wnsin(a + )
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1)sin 20°cos 10° + cos 20°sin10°

2) cos 70°cos 20° —sin 70°sin 20°
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3) sin — €c0S — — c0S —Sin —
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4) sin — c0S — —Sin — C0S —
12 12 12 12

9. BIUAAIN
1)cos(x-300)- cos(x+300) =sinx
2) cos(x+450)+ cos(x-450) = \/E COS X
3) sin(x-300)+sin(x+300) = \/§ sin X

3 -3 5
14. 81 % < x< T, T<y< T g cos X =—— tany=— 93911 cos(x+y)
2 2 5 12



agnIIIHINaaY 32

fege 1 mmﬁwdaqﬂﬁiugﬂiﬂﬁqﬁ%’um@wu 0 Tash  0°(6(90°

2) sin(-215°) = —sin215°= cos65"

3) tan( —340°) = —tan 340° = cot70’
4) sec140’= -cosec50’
5) cot250" = tan20’
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1)sin15° = sin(45°—30°) =@
2) sin80°cos 20° —cos 80°sin20°=§
V3

3) cos 68°cos 38° + cos 22°sin38°=7
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4) —<a<2mcoso=—,—<B<msinB=— WHISIN(x *
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4. 1) sin30°==
2
2) cos 90" =0

T
3) sin(-—) =-1

2

4) sin(-%)=¥

1
9. l)cos(x-300)- cos(x+300) =2sinxsin300=25inx( E )=sinx

2) cos(x+450)+ cos(x-450) =2cosxcosds = \/E COS X
3) sin(x-30")+sin(x+30°) = 2sinxcos30’= /3 sin X
4 -3 -12 -5

14, sinx=— , cOSX = — , COSy=
13
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Siny =—— jtany=— cos(xty) = —
13

12
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