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Answers:
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Solutions:

For all problems, a reminder that & and £ are first quadrant angles.

cosa
Jesa—-1 oot e cota sina
1. = = = =cosa
csca csca csca 1
sina
sin’ «
1-tana 1-tana 1 tan’ « 2 )
2. — = — = :cosza—cos—a:cosza—smzazcos(Z(Z)
l+tan’a sec’a sec’a sec’a
cos’a

3. sec’a—tana=1

o sina
4, tan—=——
2 1+cosa

cosa cos’a l-sinfa 1 sin‘a

5. cosa -cota =cosa - — . . _ —— =csca —sina
sina sina sindk sina sina
. . cosa sina
6. (cosa +sina)(cota +tana ) =(cosa +sina )| ——+
sinad cosa
, cos’ a+sin’ a , 1 cosa sina
=(cosa +sina )| —————— |=(cosa +sina)| — =— +—
sina-cosa sina-cosa ) sina-cosa sina-cosa
1
= =csca +seca
sind cosa

1 1 1 1
7. Ecos(a—ﬁ)+5cos(a+ﬁ)=E(cosa-cos,B+sina-sinﬂ)+§(cosa~cosﬁ—sina~sinﬂ)
1 . . . . 1
:5(cosa-cosﬁ+sma-smﬂ+cosa-cosﬂ—sma-smﬁ):E(cosa-cosﬂ+cosa-cosﬁ)
1
E(Zcosa-cosﬂ)=cosa~cosﬂ
8. 4sina-cosa —8sin*a-cosa :4sina-cosa(1—2$in2 a):2-25ina-cosa(1—2$in2a)

2-2$in05-cosoe(1—25in2 a) =2sin(2a)-cos(2a) =sin(2-2a) =sin(4a)
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9. sif d+cos’a=1

1-coso o sina
. ——————=tan—=

10 - _
sina 2 1l+4+cosa

1 sin(3a)_1_sin(2a+a) 1_sin(Za)-cosa+cos(2a)-sina 1

2sina 2 2sina 2 2sina 2
Zsina-cosa-cosa+(1—25in2a)-sina 1 2sina-cos’a+sina—2sina 1
2sina 2 2sina 2
Zsina(l—sinza)+sina—2$in3a 1 2sina—2sinfa+sina-2sinfa 1
2sina 2 2sina 2

3sina—4sin’a 1 3si 4sifa 1 3 1
= sma. a2 s!na_ Sl_n a——:——Zsinza——:1—25in2a:cos(2a)
2sina 2 2sina 2sinad 2 2 2

12. 4cos’ @ —3cosa =2cos’ @ —cosa —2cosa +2¢0s’ o = (Zcos2 a —l)cosa
—(l—cos2 a)Zcosa =cos(2a)cosa —sin® a - 2cosa :cos(Z(x)cosa —2sina -cosa -sina

=cos(2a)cosa —sin(2a )sina = cos(2a +a ) =cos(3ax)

13 (csca—cota)(secowrl):( 1 _cosaj( 1 +cosaj=(l—cosaj(l+cosaj

sinad  sina J\ cosa cosa sina coso

1—cos’« sin’ o sina
== =— = —tana
sin-cosa sina-cosa cosa

14. csc® o -sec’ a —tan* a —cot’ « =(1+cot20:)(1+tan205)—tan2 a—cot’a=1+cot’

+tana+tan’a-cot’ a—tana—cot’ a=1+1=2

15. Using a result from #12, 1+3cosa +cos(2a)+cos(3a) =1+3cosa +2cos’ a—1

+4c0s® @ —3cosa =2cos’ a +4cos’® o

sina
16. sina __cosa  __ tana __tana _ tana
sinag +cosg SIha +cosa Sin +COSOC tana+1 1l1l+tana
cosa cosa cosa

17. 2sin’ @ —sin* @ +cos”* a =2sin’ a +cos* a —sin® a =2sin* «
2 . 2 2 . 2 . 2 2 . 2 . 2 2 . 2
+(cos a —sin a)(cos a +sin a)zzsm a+(cos a —sin a)-1:2$|n a+cos’a—sin*a
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=sina+cos’a=1

18. ZCOS(Mj-cos(a_ﬂj:2cos(g+ﬁj-cos(g—é)zz(cosg-cosé—sing-siné)
2 2 2 2 2 2 2 2 2 2

-cosg-cos£+sing-sinﬁ =2| cos’ Z'B sinZg-sinzﬁ
2 2 2 2 2 2

2
=2 coszﬂ-coszé— 1-cos2Z | 1- cosz’B
2 2 2 2

=2 COSZg'COSZE— 1—cos?Z _¢ 2'B+cos Z'B
2 2 2 2 2

2 P 2 B 2 P

=2l cos?% .cos? 2 —1+cost L +cos ——c0522~coszﬁ =2l —1+cos L 1 cos? £
2 2 2 2 2 2 2 2

1+cosa+1+cosﬂ
2 2

=2| -1+ j=—2+1+cosa+1+cos,6’=cosa+cosﬁ

19. 8cos4a—8cosza+1:8cosza(cosza—1)+1:8cosza(—sin2a)+1:1—8$in2a-cosza
:1—2-4sin2a-cosza:1—2(2$ina-cosa)2:1—25in2(2a)=cos(2-2a)=cos(4a)
20. 4cosa -cos z—a -€oS Z+0{ =4cosa- cosz-cosa+sin£~sina
3 3 3 3
T LT, ) T 2 L2 L)
.| cos=-cosa —sin=-sina |=4cosa| cos’ =-cos’ @ —sin’ =-sin*«
3 3 3 3
1 3 1 3 3
=4cosa —cosza——(l—cosza) =4cosa| —cos’a—=+=cos’ a
4 4 4 4 4

3
= 4cosa[cos2 a —Zj =4cos’ a —3cosa, which is equivalent to #12, so this equals cos(3a) .



