SOLVED EXERCISE 7.4

In Problems 1- 6, simplify each expression to a single trigonometric

function.

> sinx
= ( tln] = 1an X
COSX
=tan’ x
2. tanx sinx secx
Sokution
i sinx . |
tanx sinx secx =-—_SINX.
coOsX COS X
_ $INX.Sinx
COSX.COSX
sin’x _{ sinx )
cos’x \cosx
3 Sinx
=(tln 1) ‘¢ — = lan x
CcosX
=tan° x
tanx
3.
cosx
Sodution
tanx tanx _ sinx / cosx
COSX cOSX 1/ cosx
_ sinx CcOsX
€OsSX T
=s5iNnX
2
4. 1-cos'x
Soluton

CamScanner


https://v3.camscanner.com/user/download

I—-:us’u=l-(l—sin'x)
=1-1+sin’x

=sin’ x

s. “cll-l
Saltion

g !
J-cos’x = =

: cos’x

1-cos

cos’x

_sin” x

cos’ x

&)

=(tan 1)1

1

= 1an’ x

6. sec’vrcot’x

“SECX =

' 1 - cos? x =sin

ccosix=1-sin’ x

COSX

? x

In problems 7 — 24, verify the identities.

Solution

sin° x.cot’x  =sin’ x.— ;

. COS’ X

Sin X

=cos’ x

COS X

COLX =

sinx

In problem 7 - 24, verify the identities.

% (l-linG)(ltlinﬂ)-m'G
Solvtion
LHS. = (1-sin8)(l+sin8)
=]-sin’0
= cos" 0

= R.HS
Hence proved

8in0 + cosd
" cos0

8. =1+ tanb

Solution

sinB +cos6

LHS. =
cosO
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sin® mﬂ

E-—_*——-

cos® cosO
=tanf +|

=|+tand

= R.HS.
Hence proved.

9. (tan0 + cot0)tand = sec’®
Sohsmion |

LH.S. = (tan® + cot)tan®

_( 3in® . cusﬂ)
cos® sin0
=[:in‘0_+¢u;’e

sinBcos 6

__sin@
" cos

‘cosH -

_(_ | ]:inﬁ_
sinBcosB /cosh

" cos’0

=sec’@

=R.HS.:
Hence proved.

10, (cot® + cosectd)(tane = s1n@) = sech - cosd

Soketion

L.H.S. = (cot8+cosecO)(tanB -sinb)

v8in@+cos’B =1
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( cotO l)(sinﬂ . J
—— 4 — || ——=-5sin0

. sin® sin® /\ cosO
=":nse+]]"_sin9—sin9_cus§]
L sin® J\ cos0
_(I+:n59]-!inﬁ(l—:usﬁ)
sin0 i cosf
_1+c0s6(1-cos6)
cosO
=I-:ns’9
cosO
! _:ns’ﬁ
cos8 cosO
= I -¢cos0
cos0
= secB -cosH
= R.H.S.
Hence proved.

” $in@ + cosd _ cos’'0
" tan’®-1  sinB-coed

Solution

LHS. = 3inb +cos@

tan’0 -1
$in0 +cosO
sin'@
cos’
$in® +cosb
sin’ 6 -cos’ 6
cos’ 0
cos’ B $in @ + cosb)
" sin’6-cos’ B
cos* B(sin0 + cosO
i (sin @ - cos6)(sin 6 + cos6)

cos’ @

$in@ - cos0
= R.H.S.
Hence proved.

~
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cos’
sin®
cos’ 0 +sin®
sin®
]

sin®
= cosecO
= R.H.S.
Hence proved.

13. secO-cosO= tanBsin®

Sedution
LHS. =secO-cos6

LHS. = +5in0

I .
B —— — 050
cosf

_1-cos’®

"~ cos@.
sin" 0
cos®
sin@
cosB

= tanOsinO

= R.H.S.

Hence proved.
14. -'-'-i!-l-l-E +cos0 = sech
cosl

Saltion

.$in@

sin’ 0
cos®
sin’ 0+ cosé
cosf
I

cos0

= secO
= R.H.S.
Hence proved.

LHS = +c030
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18. tan0 + cot® = secOcosecHd

Schsion

LHS. =tan@+cotb
_ sin0 . cos0

cos@ sinO

_sin’8+cos’0

" sin@cos®
|

~%inBcos6
1
" 5in® cosO
= cosect sech
= R.H.S.

Hence proved.

16. (tamB + cotd) = (cosB + 5inB) = secOd + cosecd
Sokution
L.H.S. =(1an6 +cotB)(cos8 +sin0)

= [ L C?SG]{cos&-i» sin0)
cos@ sind

1i

sin"@+cos’ 0 ;
(  aen J(GDSB +sin9)

=[sinB::os3J(cme+5i" 8)

_€os0 +sin6

sinBcosH

cost . sin@
"~ sinOcos® sinBcosd

- I 2 |
sin@ cosO
= ¢os5ech + secl)

= R.I1.S.

Hence proved.

17. sin@(tan0 +cotd) = sec

Salution
L.H.S. = sinO(1anV + cotH)
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=$inQ| ——a 4+ —
.cos8 sinb

r:viﬁin‘G*r-w:ul:wfil]

(sin ") cosﬂ]

=sinf

cosOsin®

I

\
sinﬂ( - I
sin Bmsﬁ)

_ I+cnsﬁ+ sin6

sin@  1+cos6
_{ +co0s0)’ +(sin6)’
B —;;B(ﬂl - cus-ﬁ)
_1+2¢c0s0+cos’ @ +sin” 0
B sin@(1 +cos0)

_ 1+2cos0+1
sin0(1 + cos0)

___2+2co0s8
sin8(1 + cos0)

_ 2(1+cos8)

~ sin®(1 + cos )
2

- sin0
= 2¢cosecH
= R.H.S.

Hence proved.

1 + ! = 2cosec’®
1-cos@ 1+cosh

19.
Sahrtion
] |
+
|-cos@ [|+cosB

LHS. =
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| +cosB+1-cosB

" (1 - cos8)(1+cos8)
_‘ 2_
l-cos’ @
2
sin’ @
=2cosec’®
=R.H.S.
Hence proved.
39, ~tom0 1-8000 . stanteectd
1-3in0 1 +3sind
Sokshon
l+sin@® |-sinB
LHS. = -

: | -5in@ l+4sinf
~(1+5in8)’ = (1 -sin8)’
~ (1-5in8)(1+5sin6)

(1 +2sin@+sin” 8) - (1 - 25in6 +5in’ 8)
- | -sin’®
_1+2sin@+sin” -1+ 2sin0 -sin" O
- cos’ 0
_ 4sin®
cos” 0
_4 sin@ |
cosO cos®
= 4tan OsecB
= R.H.S.
Hence proved.
21. sin’0 = 3in® - sinfcos’0
Solution

L.H.S. =sin@—sinB¢cos" O
=sin B(l ~ cos’ G)
=sin0.sin’0

=sin’0
=R H.S.
Hence proved.
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22. cos'0~sin‘0 =(c0s’0 -~ sin’0)
Selotine :
L.HS. = cos‘0-sin‘0,

= (ms’ﬁ): —(sin’ B)1

=(cos’ 8 -sin’ 8)(cos’ 8 + sin’ 8)
=(cos™ 0 ~sin’0)(1)
=cos’8-sin’@

= R.H.S.
Hence proved.

23 l+mlﬁ_ simd
' Jl-mﬂ 1-cosd
Soluon

LHS. = JI +cos0
|l -cos6

_ J1+cos@ y J1+cos0
Jl-cmﬂ Jl-r-msﬁ

_ (J!-cusﬁ):

(1)° = (cos8)’
_ l+cosb
) JI -cos" 0
1+ cos
) Jsin’ﬁ

_I+:0$Bx|-cﬂi9

sin@ 1-cosb
(1) ~(cost)
sin®(1 - cos6)
| -cos* 0
sin®(1-cos0)
| -—cos" 0
sinB(] - cos0)
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sin’ @
sinB(1 - cosO)
sin®@ .
| -cosb

= R.H.S.
Hence proved.

secO+1 N ncﬂ:l
secO-1 tan®

LHS. = ,’“‘9”
secH -]

_ WsecO +1

) Jsccﬂ-l

- JsecB +1 xsec9+l
secf-1 secB+|

=(Jmo+1)z

Vsec'o-1

_S¢¢:9+I

) Jlln’ﬂ

_secH+1
lané
= R.H.S.
Hence proved.

24.
Solution

Angle of Elevation and Angle of Depression:
One of the objects of trigonometry is to find the distances between points or the heights

of objects, without actually measuring these distances or heights.
Angle of elevation: Suppose O, P and Q are three points, P being at a higher level of O
and Qdbeing at lower level than Q. Let a horizontal line drawn through O meet in M,

the vertical line drawn through P and Q.
The angle MOP is called the angle of elevation of point P as seen from O. For looking

at Q below the horizontal line we have to lower our eyes and ZMOQ is called the
angle of depression.

CamScanner


https://v3.camscanner.com/user/download

We measure an angle of clevation from a horizontal line up to an object or an angle of
depression from a horizontal line down to an object,
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Find angle of elevation and angle of depression.
For finding distances height and angles by the use of trigonometric functions, consider
the following examples:

Example |
. A flagpole 17.9 meter high casts a 7 meter shadow. Find the angle of elevation of the
sun.
:
1792 m
B "m C
Sakshon

I'iom the figure, we observe that is the angle of elevation.
Using the fact that
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tana = AC = 7.9 3255714
BC 7

Solving for a gives us
a=tan"'(2.55714)

= ( 63.6666)" = 68°40'
= a= 68°40'

Example 2
An observation balloon is 4280 meter above the ground and 9613 meter away from a
farmhouse. Find the angle of depressor of the farmhouse as observed from the
observation balloon.
Solution
Obscnation
A ballon

wouce

Fann House

b C
For problems of this tvpe the angle of elevation of A from B is considered equal to the
angle of depression of B from A, as shown in the diagram.

.
AC 4280 . bidaens

BC 9613
a =tan "' (0.44523) = 24°
So, angle of depression is 24°.

SOLVED EXERCISE 7.3

fana =

1. Find the angle of elevation of the sun if a 6 feet man casts a 3.5 feet shadow.
Solution i

From the figure. we observe that « is the angle of elevation.

Usting the fact that

BC
lan L= —

AC

lan x= —
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