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Chapter 6
. sinx + 1+cos Exercise Set 6.1
l+cosx sinx
_ sinx(sinx) | (1+cosx){1+cosx) 1. sinxsecx=sinx-
(1+cosx)sinx sin x(1+ cos x) . cosx
» L4o ) _Sinx
_ sin“ x +2cosx+cos” x cosx
(1+cosx)sinx  (I+cosx)sinx =tanx
_ sin? x +cos? x+2cosx +1
(I+cosx)sinx 2. 2005xcscx=cosx-—;l—
1+1+2cosx smnx
= cosx
(1+cosx)sinx =—
sinx
- 2+4+2+cosx — cotx
(1+cosx)sinx
_ 2(1+cosx) 3. tan(~x)-cosx =—tan x-cosx
(1+cosx)sinx sin x
=- -COS X -
2 cosx )
" sinx =-sinx
=2cscx
We worked with the left side and arrived at the 4.  cot(-x)sinx =—cotxsinx
right side. Thus, the identity is verified. cosx
‘ =———-8inx
8. Leftside: sinx
1 1 =-COSX
. + .
1+singd 1-sin@
___I(-sing) 1(1+sin ) 5. fanXCSCXCOSX = - ——CosX
(1+sin@)(1-sin@) (1-sinO)(1+sind) _ 1°°5x smx
_ 1-sinf+1+sind -
(1+sin8)(1~sin §) . osx 1
A 6. cotxsecxsiny=———- ——-sinx
= 2 sinx cosx
(1+5sin 8)(1-sin §) =1
-2 2 2
" 1-sin?@ 7.  secx-secxsin“ x =secx(1—sin“ x)
. _ 2
Right side:  cosx cos ¥
.2 —_
242tan® §=2+2 sz‘g Tcosx
cos” 8 5 5
2 . 8. cscx—cscxcos” x =cscx(l-cos® x)
_2cos’@  2sin’6
cos’d  cos?@ =——-sin x2
sin x
- 2cos? 6+2sin? 6 T
=——— =sinx
cos“ 4
__ 2 __ 2 9. cos2x—sin2x=(l—sin2x)-—sin2x
cos’d 1-sin’@ = 3
The identity is verified because both sides are =1-sin"x-sin” x
=1-2sin’ x
equal to ——
1-sin“ @8
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2 2

x= 0032 x—-(01- cos_2 X)

= COS2

10. cos“ x-sin
x_1+c052x

2

=2cos“ x—1

11. csce—sin6=—71-——sin9
' siné

_ 1 sin’g
sin@ sind
1-sin’ @

sinf

_ cos® 0
sind

= c?se-cose

. sind

=cotfcosd

12 m6+cot9=ilﬁ+c?59
cos@ siné
sinfd sind cosH_cosé'

cosd sind  sin@ cosf
sin20  cos’0
costinH cos@sing
_ sin2 6 +\cos2 o
cos@sind
1

B cos@sind
1 1

cosd sind
=secfcscld

sind cosd

tanfcotd  cosd sind
cscd 1
sin@

13.

1
1

sin@
1

1+——

sin@
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14. cos@secl -

cosg 1
1 cosé
sind
1
cosf
sin8
=1+cc->39
sin &
'sinG
cosé
=tané

cotd

15. sin® 1+ cot? 9) =sin’ é(cscz 0)

1
sin® @

=sin’ 4.
=1
16. cos® @1+ tan? 6) = cos? O(sec? 6)

1
cos® @

=cos® @

1—cos?t sin’¢
17, ———=—

cost cost

18. 1-sin’¢ _cost
sint

cost

=cost-——

sint

=costcot?

1
19, s’ sin*t
cotz  Cost
sin¢
1, cost
sin¢  sint
L sint
sin®¢ cost
B

sint cost
= cscisect
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‘ 26, Sint L Lost _ sin? L cost
1 tant cotz sint  cost
20 sec’t _ cos’t cosf  sm!
ohe ~ Tsint . sint cost
tant  SInf : = sin 4+ —— + COS# +——
cost cost sint
1 sin¢ ' . cost sint
=t =sin¢ .- ——+cost-——
cos“t cos? sint cost
_ 1 cost = CoSt-+Sint
cos? ¢ sint : =sint +cost
1 1
cost sint 7. s cos?
=sectesct T+sint
*sint_l_ cost .
21. tanzt_seczt—l. cost l+sint
sect  sect _ sin¢ 1+sint+ cost cost
sectt 1 cosf l+sint 1+sint cost
" sect sect - sinz‘+sin2t N coszt
=5ec —COs? cost(l+sinf) cost(l+sint)
sint+sin2 t+cos2 t
2 2 :
22, cot’t _cscTr—1 cos#(1+sin¢)
csct csct . 1+sint
2 =
_osctt 1 cosf(l+sin¥)
csct  csct 1 -
=CSCl—Ssint - cost
=sect
23 I-cosf 1 cosf
sinf  sinf sind 28 sinf  cosf  sint
=csch —cotd - cotf+ =
1+cost sint 1+cost
. e cost l+cost sint  sint
1-siné 1 sin@ = s Nodeaald
24. = - sint 1+cost 1+cost sint
cosf  cosf cosd : 2 5
=seclh —~tan @ _ cost+cos™ ¢ sin“ ¢
sint(1+cost) sin#(1+cosf)
sint cost sint cost
25. csct+sect= 1 1 _cost+coszt+sin2t
sinf  cost sin#(l+cos?)
\ 1 1 cost+1
= 8iNf + ~—— + COS f =+~ =
sint cost sin#(1+ cos?)
. . sint cost 1
=sinf+-——+cost - —— =
1 1 _ sint
" =sin®t+cos’ ¢ . =csct

=1
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sin® x -1 sin?x 1-cosx

1+cosx 1—cosx

29. 1-

1+cosx -
- sin? x(1—cosx)

1- cos? x
sin® x(1-cos x)

sin? x

=]1-1+cosx

=1~

=COSX ‘

2 2
30. (oS X oS

1-sinx

l1+sinx 1+sinx 1-sinx

-1- cos? x(1-sinx)
1-sin®x

=1-
cos’ x

=1-1+sinx

=sinx

31, 0S¥ +1—sinx
1-sinx - cosx
__cosx .1+sinx+1—sinx
1—sinx l+sinx  cosx
=cosx(l+sinx)+1—sinx
2

1-sin” x cosX
__cosx(L+sinx) + 1-sinx
cos? x cosx

_ 1+sinx + 1-sinx

cOs X cosx
2
cos X

cosXx
=2secx-

cos? x(1-sinx)
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32.

sinx cosx—1
+

cosx+1 sinx

sinx cosx—1 +cosx—l

cosx+1 cosx—1 sinx

_ sinx(cosx—1) + cosx—1

cos® x—1

sinx

_ sin x(cosx—1) +cosx—l

—sin’x

sinx

_ sin x(1-cos x) + cosx—1

sin® x sinx

_ 1-cosx + cosx—1
sinx sinx
0 .
sinx
=0

33, sec? xese? x = (L+ tan® x)csc” x

= c:sc2 x+ tan2 xcsc.:2 x

) sin?x 1
=8¢ X+—>—""
cos“x sin“x
=csc? x+ 5
cos“ x

= 0502 x+sec2 X

= sec2 x+ CSC:2 X

34. csc? xsecx = (1+ cot? x)secx
=secx+ cot? xsecx

cos’x 1

=secx+——;
sin“ x COSX
cos X
sin? x
1 cosx
=8eCX +—" 7 .
sinx sinx
=secx+cscxcotx

=Secx+
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11

. SeCX—CSCX  cosx  sinx

" secx+escx

1 1

: cosx sinx
1 1
_ cosx_sinx SmX
T 1 sinx
e
cosx sinx
sinx
-1
_cosx
inx
s +1
cosx
_tanx-1
tanx+1
36 LI,
CSCX—8€CX sinx cosx
cscx-+secx Lﬁ_ 1
sinx cosx
1 1
_sinx cosx COSX
1 1
L cosx
sinx cosx
cosx
=21
—Ssmx
cosx
-—.—+1
sinx
_cotx—1
cotx+1
37 sin? x—cos? x _ (sinx+cos x)(sin x - cos x)
" sinx+cosx sinx+cosx
=sinx—-cosx
38 tan? x —cot? x _ (tan x —cot x)(tan x + cot x)

tanx +cotx

tanx+cotx
=tanx—cotx

39. tan® 2x+sin® 2x +cos? 2x =tan? 2x +1

=sec? 2x

40. cot? 2x+cos’ 2x +sin® 2x =cot® 2x +1
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sin28 cos28

t‘an29+cot26’ — cos 208 sin26

1
sin 26
sin26 sin26 + cos28 _cos 260

=cos28'si1129 sin26 cos26
1

sin28
sin® 20+ cos 20

__ cos20sin28
1 :

sin28
~ 1 L1
" cos2@sin20 ~ sin26
_ 1 sin2f
" cos20sin20 1

=sec26

cos26

sin26 cos260

tan 268 +cot 28 _ cos28 + sin28

1

cos26
sin2¢ sin26 cos2¢ cos20

_cos28 sin20 sin2f cos26
1

cos28
sin 26 . cos? 260
_ €0s28sin20 cos20sin26
1

cos26

sin? 26+ cos? 20

—__cos20sin28
1

.c0s26
_ 1 L1
" c0s20sin20  cos28
_ 1 _cos 20
" cos20sin20 1
1
 sin26
=¢sc26
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sinx  siny

COSX COSy . COSXCOSY

1“_S_i££__s;1§y_ COS X COS ¥
cosy cosy

_sinxcosy+cosxsiny

cos xcos y—sinxsin y

4. tanx-+tany _

1—-tanxtany

cosx  cosy
cotx+coty _ sinx siny
1-cotxcoty ;_COSX COSY
sinx siny
sinx siny sinxsiny
1_cosx.gg_'sl sinxsin y
sinx siny
cosx.sinxsiny_!_cosy_sinxsiny
1 sin y 1
cosx‘_cosy‘sinxsiny
sinx siny 1

44.

COS X

sinx

sinxsiny -

_cosxsiny+sinxcosy
sin xsin y —cosx¢os y

;

45. Left side:
(secx—tanx)2=( Smx
cosx

=
(1-sinx)>?

0052 X

1
cosx

1-sinx
cosXx

Right side:
1-sinx _ l—sinx.l—sinx
l1+sinx l4sinx 1-sinx

Chapter 6

_ (1-sinx)’
1-sin® x
_ (1-sinx)’
cos® x
e , . ' (1-sin x)2
The identity is verified because both sides are equal to 5 .
. cos” x
2 2 2
46. Left side: (cscx—co’c.x)2 =( ,1 - c?sx) =(1 .cosx) = a cozsx)
sinx sinx sinx sin“ x
Right side: T-cosx _1-cosx 1-cosx _ (l—cosx)2 _ (l—cosx)2
l+cosx l+cosx 1-cosx 1—cos®x sin? x
2
The identity is verified because both sides are equal to (1=cosx)”
sin® x
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47, _tant _ tanf sect+l
sect—1 sect—1 sect+1
_ tant(sect +1)
 sec’t-1
_ tant(sect+1)
T tan’t
sect+1
tant

48, _cott  cotf csct—1
csct+1  csct+1 cscr—1
_ cott(csct—1)
C esc?t-1
_cot#(csct=1)
T cot?t
cscf—1
cott

49, Leftside: :
1+cost 1+cost 1+cos?
1-cost l—cos{'1+cost

_ (1+cost)?
" 1-cos?t
3 (1+cost)2
. sin’t

Right side:

.

sinf sint

2
_{ 1+cost
sin¢

_ (1+cos 1)?
sin® ¢
The identity is verified because both sides are
(1+cost)?
2;

2
(csct+cot ) = (—L + ggs_tJ

equal to -
sin

698

50.

51.

52.

ISM: Algebra and Trigonometry

Left side: _
cos?t+4cost+4 _ (cost+2)(cost+2)

cost+2 cost+2
=cost+2

Right side:

2sect+1 _ 2sect + 1

" sect sect

=2+cost

=cost+2

The identity is verified because both sides are
equal to cosz+2 . ' ‘ -

sect

cos* t—sin*r = (cos2 t—sin? z‘)(cos2 t +sin? t)
= (cos2 t—sin® t)-l

=1-sin®t—sin’¢

=1-2sin’t

sin@—cos@ cos@-sinf

sind cosd
_ (sinf@—cos@)cosd (cos@-sinF)sinf
- cos@sind " cosfsind
_sinﬁcose—cosz0+sin0cos€—sin29
- sinfcosé

2sinfcosf — (cos2 0 +sin? 9)

sin@cosf
_ 2sinfcosf -1
" sinfcosd
_2sinfcosd 1
"~ sinfcosd sinfcosh
g L1
sind cos@
=2—-cscOsech

=2—secfcscl
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54. sin@ _ cosd S5. (tan20+1)(c0529+1),
1-cotd tan@-1 5 ) ) )
sind cosd =tan’® Bcos” @ +tan” f+cos” G +1
= Y . .2
——c?sa sind _ SN0 05?0+ tan® O+ cos? O +1
sind cosd cos” &
__sin@  cosd =sin? §+tan®  + cos” §+1
sind cosd sing cosd 2 5 5
- - = §i f+tan® G +1
sinfd sin@ cosf cosd sin” § + cos” f +tan” &'+
sinfd cos@ =1+tan29+1
~sin@-cosf sin@-cosd =tan’ O +2
sin @ cosf
—sing s 32 9,— cosf —cos+ sm9—cgos9 56.  (cot’ 6+ D(sin?+1)
o ,Sma cos = cot? @sin® @+ cot® @ +sin?  +1
. sind. cosé
=5inf-— : —cosf —— cos’ @
sin @ ~cos & sin @ -cos & =—_—2——sin29+cot29+sin29+1
_ sin?0  cos’d im0
sinf—cosf sinf—cosf = cos” @+sin“ @+cot” +1
_sin26—00320 =1+cot* 6 +1
sin@ —cosd =cot’0+2
(sin@ - cos B)(sin & + cos §)
sind ~cosd
=sin@+cosf
57. (cosH—sin9)2+(c059+sin€)2=00529—2cos€sin9+sin29+cosz«9+2cosgsin9+sin29
= cos? §+sin® @ +cos? §+sin’ 6
=1+1=2
58.  (3cosf—4sing)? +(4cos+3sin O)’
=9cos20—24cos¢95in9+16sin26+
+16c0s O+ 24 cos Osin 0 +9sin* 9
=9cos? 6+9sin? @ +16sin’ 6 +16cos* 9
=9(cos> 8+ sin? 9)+ 16(sin2 0+ cos® 8)
=9(1)+16(1)
=25
50, cos? x —sin® x _ cos’ x—sin’x _ cos? x—sin’ x
1-tan® x 1_sinzx cos? x—sin® x
cos? x cos? x
_coszx—sinzx4cos2x—sinzx
1 cos® x
cos? x—sin’ x cos® x 2
= — - =cos“ x
1 cos” x—sin” x
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60. sinx+cosx cosx-—sinx

sinx cosx
(sinx+cosx)cosx (cosx—sinx)sinx

sin xcosx sinxcosx

_ sinxcosx-l—coszx—cosxsix1x+sin2x

sin xcos x

_cos® x+sin’x
"~ sinxcosx
N 1

" sinxcosx
11

" sinx cosx
= CSCXSecx

=8C€CXCSCX

61. Conjecture: left side is equal to cosx

(secx + tan x)(sec x — tan x) _ sec? x~tan? x
secx - secx
1
secx
=C0SXx

62. Conjecture: left side is equal to sinx
1 1
2 7. 2 s.2
SeC”XCSCX  cosly sinx cos” xsin® x

sec® x+csc? x 1 + 1 cos? xsin® x
cos’x sin?x

sin x

sin? x +cos? x

_sinx

1
=sinx

63. Conjecture: left side is equal to 2sinx
cosx+cotxsinx _cosx 4 cotxsinx

cotx cotx cotx
_cosx cotxsinx
COSX
St cotx
cosxsinxy
=— " 4ginx
cos x
=sinx+sinx

=2sinx
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