Exercise 7.4

In Problem 1 — 6, simplify each expression to a single
trigonometric function.

Important trigonometric relations
Sin% 6@ + cos?6 =1
© t-tan>-=7sec’0 _
1 + cot?6 = cosec 20

sin@

(1)
'Solution:

__sin@ _ siné
cos® cos@

cos%0

=tan@ Xtan@

"= tan?6
2. tan x sin x sec x
Solution:

sinx 5
= Xsinx X
cos X cos x

__sinx  sinx
cosx CcosXx

=tanx Xtanx

= tan’x
tan x

3.

secx.
- Solution: 1
=tanx X cosx { CoOSX = sec.r]
sinx

= X cosx
Cos X

= sinx

4. 1 - cos’x

Solution:
= sin?x + cos?x — cos?x  {** Sin? @ + cos?6 = 1}
= sin?x |
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5. sec’x -1
Solution:
=14tan? -1 { 1+ tan? = SBCZG}
= tan®x
6. sin’x.cot’x.
Solution:
2 cos?x

= sin“x—;
sin"x

= c0S*x
In problems 7 — 24,verify the identities.
y A (1-sin 0)(1 + sin ) = cos?*0
Solution:
L.HS = (l—smf})(l + sin @)
=(1)%? — sin?6
=1 sin%0
=S =R.H.S
{* 1 <fsih? 0 = cos?0}
8. sin9+c059=1+tan9

cos @

Solution:
L. H S.=

sin@ + cos@

cos @

__Sin@  cos0@
cos@ cos@

;tan6+1

tan6 +1=R.H.S.
9. (tan 6 + cot @ ) tan @ = sec?o
Solution:
L.H.S. = (tan® + cot#)(tan )

= tanftan@ + cotf tan @

= tan?0 + cot O x ——
cot@

= tan’@ +1= sec?0 = R.H.S

{1+ tan® = sec?8}

10. (cot @ + cosec 9)(tan 6 — sin 8) = sece—cose
Solution: :

L.H.S. =(cot 6 + cosec 6)(tan 8 — sinB)
(cosﬂ ) (sme in )
sin@ sin 6/ \cos@
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=) (cos 9+1) (sin 0—sin 6 cos 8)
~ \ sin@ cos @

sin 0 cos 0—sin 0 cos20+sin@ —sind cos O
sinf@cos@

I

__ sin@-sin 0 cos20
~  sin@cos@

__ sin@ (1—cos?0)
- sin@cos@

_ 1—cos*0

~ cos®

e cos?
~ cos® cos@

=secO —cosf = R.H.S.

11. sin @ +cos @ _' cos%@
i tan20-1  sin@-cos @
Solution:

L.H.S.=

sin @ + cos@

sinzo -1
cosze

_ Sin@ +cos0
"~ sin%@ - cos20

cos20

= (sinBﬁosO)coszo
sin20—cos20

_ (sin 8+cos 8)cos20
~ (sin 0+cos 0 )(sin 6—cos 0),

2
o e =R.H.S.

=. sin6—cos®

2
- cos*“0
12.
] sin @

Solution:
cos%@

LHS== == + sin 6
__ cos20 + sin0
A sin@
e |
~ sin@

= cosec@ =R.H.S.

+ sin @ = cosec @
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'13. secH—cos@ = tanesme

Solution:
LS = sec9 — cos@
~ cos@ . Cos
1—cos“@ :
= m:ﬂ [+ sin%8 + cos?6 = 1]
sin@
" cos@
sin@ -
T X siné@
=tanf@sinf = R.H.S.
- 26
14. e 4+ cos 6 = sec@
; cos @
Solution:
2
L.HS.= Ll ¢ 4+ cos @
co‘sez 5 7
== z:; ;os - [ sin%6 + cos?6 = 1]
a5 u3
cos @
= secHd=R.H.S.
15. tan 6 + cot @ = sec 6 cosec 8
Solution:

L.H.S.=tan@ + cot#@
__sin@  cosé@

~ cos® ' sin@

sin%0 + cos?0
cos @ sinf@

SRt Sl
cosO0siné@

1 1
cos@ A sin@
=secBcosec® = R.H.S.

16. (tan 6 + cot@)(cos 6 + sin @) = sec O + cosec @
Solution:

L.H.S=(tan 6 + cot@)(cos @ + sin 9)
= (smﬁ cosﬂ) + (cos O +sin@)

cose sin@
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- (“"‘29 = .°°.’za).(cos 6 +sin 6)

cosfsin@

= (zpzp) (cos 6 +sin 6
~ \cos@sing (cos sin )
_ Cos 6 + sin@ |

'cosOsiné
__ cos@ sin@
T cosOsin® ' cos@sin®

1 1

sin@ ' cosé@

= sec + cosecd = R.H.S.
17. sin@(tan® + cot ) = secB

Solution:
L.H.S.=sin@(tan 8 + cot @)
sin@ cosB
=sing | 4
cosﬂ sin@
R [sinzo + cosze]
1, (si ' 8)(1) cos 0 sinB
__ (sin@)( Y T
" cosBsind [+ sin 6 + cos“0 1]
L
cos0
=secH =R.H.S.
1+cos 0 siné@
18. 2ind Trcosp — 2C0sec O
Solution:
1+cos 0 sin @
i sin @ 1+cos @

_ (1 +cos 8)z+ (sin )%
- sin 6(1+cos 0).

1+ ¢0s%0 + 2cos 0 + sinZ@
sin8 (1+cos )

_ 1+2cos0+(sin?0 + cos?0)
= sin@(1+cos @)

142cos 6+1 . '
= Gin8)(17c0s 0) [+ sin?6 + cos?6 = 1]

. 2+2cos @
"~ (sin8)(1+cos )
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_ 2(1+4cos9)
~ (sin8)(1+cos8)

2

e T —

sin@
= 2cosec@ =R.H.S.

1 1

19. 1-cos @ T 1+cos 0
Solution:

L.H.S.=

= 2cosec?@

1 + 1
1-cos@ 1+cosé@

_ 14cos@+1—cos@
~ (1—-cos6)(1+cos8)

2
~ 1—cos20

_ Yz
~ sin%@

= 2 cosec’8 = R.H.S.

[+ sin®6 + cos?6 = 1]

1+sin® 1-sin@

1-sin®  13sing _ itanfsech

20.

Solution:

1+sin® 1-sin@
LIH.S.= i ._'_-
1-5sin@ 1+sin@

_ (1+sin8)%— (1-sin 6)2
~ (1-sin 6)(1+sin )

_ (1425in0+5in20) — (1— 25in @ + sin?0)
(1 —sin@)(1 + sin@)

|

— 1+25sin8 + sin%0 -1+ 25in 8 — sin?0
1 —sin?26

_4sing : 4
- {* 1-sin6 = cos?p)

=4 X sin@ 1 .
cosBx cosf
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=4tan@secO@ = R.H.S.
21. sin30 =sin 6 — sin 0 cos?6

Solution:
R.H.S.= =sin@ —sin 8 cos?0
‘ = sinf [1 — cos?6]
= (sin@) (sin?0) {~ 1 — cos?8 = sin?6)
=3in8 = L.H.S.

22. cos*0 — sin*@ = (cos?6 - sinz-e)

Solution:
L.H.S.
(cos?6 + sin?0)(cos?6 — sin?0)
(1) - (cos?8 =sin%6) [+ sin%@ + cos?6 = 1]

(cos?6 —sin?0) = R.H.S. Proved

1+cos 6 sin@
23- -
1-cos @ 1—cos @

1+cos @
1-cos@

Solution: L.H.S=

— [(X+cosH) ., (1—cos@)
(1-cos@) *" (1—cos8)

= J(l)z-(cos 6)?
(1-cos 6)2

_ V1-cosZp
e —

~ 1—cose@

1-cos @ {* 1-cos?6 = sin*6}
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sec0+1 sec0+1
24. =
sec 6-1 tan 6

sec 0+1

Solution: LHS=
sec -1

_ |(sec 0+1)(sec 6+1)
(sec 6—1)(secO+1)

3§ {(sec‘0+1)2
Al sec?0-1

. sec o+1 b Sa 2

H— [+ 14 tan“0 = sec?8)]
sec 6+1

e NS S.

Important Figures of the Chapter
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_ Horzontal line
e 0, ’
observer ¥ oliserver Angle of depression
y- Angle of elevation
Horzontal line
(a)

O Object
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