EXERCISE 74

In problem 1— 6, simply each expression to 0.3 tan x
single trigonometric function: . A ——
sin’ x . tan x
Q.1. Z Solution: = tan x +secx
cos“x sec x
. P .
. sin”~ x SIn X 1
Solution: —— = lan x2 - o
cos” x COSX COSx
Q.2. tanx sinx secx ~ sin x
Solution: tan x sin x sec x = X COS X
. 1 cosx
sinx v @l
= SN X. = SlX
Cos X Cos X Q4. 1-cosx
sin’ x | Solution: 1-cos2x
— — 5 2
CcOS™ X = sin x+,ce‘ffx—~po§2x
- tan 2x = sin 2x




Q.5 secv-1
Solution: sec2y-—1
= |l+tanZyv—1
= tan 2.x
Q.6. sinZx.cot2x
Solution:

sin2xy.cotZx

) cos’x
= s1h 2.
;{rm

= cos2x
In problem 7 — 24, verify the identities
Q.7. (1-sinB) (1+sinB) = cos26
Solution:
LHS = (1 -sinB) (1 +sinb)
= (1)? - (s1nB)?

= | — s1n?%0
= co0s20
L.HS=R.H.B8
g8 SBOIewO _ 4 i tand
cos 6

Solution: Let

] 6
LHS = sin@+cos
cos @
cos @+ sinf

cos 8

cos@ sinf
+
cos8 cosbl

sin O

= 1 +tan® =tan0

cos 9
LH.S =RH.5
Q.9. (tan® + cotB) tan® = sec?
Solution: Let
L.H.S = (tan® + cotB) tanB

= tan?0 + cotO. tanB

I
= tan?B+ }MM
= | +tan?0
= sec?d ( 1+tan?0=scc?0)
[L.H.S=R.H.S

Q.10. (CotB +cosecB)(tan6- sinB) =secH —cos0
Solution: Let |
L.H.S = (cotB + cosecB) (tanB — sinB )

= l + (tan® — sinf )
tan@ sin@

- snEHiant o0 e
tan @.sin @

(tan @+ sin 9) (tan @ —sin 49)
tan6.sinb
(z‘an 6?)2 — (sin 9)2

tan 8.sin @
tan?@—sin<6

tan8.sin @
N tan” 6 _ Sillz 6
;z;m?.sin@ tanﬁ.m
B tan @ 3 sin @
- sinf@ tan@
= (tanB + sinB) — (sinO + tanb )
= Ll ~sinf — sin@-= S
cos @ cos 6@
sin@ | , cos @
= % — sin@x
cos@ sin@ sin@
= secO — cosO
LHS=RH.S
: 2
0.11. sin@+cos @ _ cos?’@
tan?6 -1 sin @ —cos 8
Solution: Let
LIS = sin@+cos @
o tan® 6 —1 _
= (sin® + cosO) =+ (tan20 — 1)
in 2
= (sin®+cosB)+ Sl
cos?0
e 2
= (sinB + cosH) = u
cos~
= (sinB + cos0) x cot” -
(.\‘inzé’—cos' 9)
(sin6+c05 0 )xco.@( 9
( S1 cos 6 ) (.\'in Q- (‘\().\' 9)

cos?0

sin@—cos @
LHS=RH.S



cos-@

Q.12. +s5in @ cosec 6

sin @
Solution: Let

LHS = 270 o

sin@

cos” O+ sin” 8

siné@
|

sin@

= gosee D
L.HS=RHS
Q.13. sec®-cosO = tanb .sind
Solution: Let
L.HS = secB - cosO

= 1 — cosH
cos@

l1—-cos?8
cos @
sin?@

cos 6

sin@ .
= sin@
cos @

= tanB . sinB
LHS=R.H.S

2 2 & 7
sin“@ ¢
+e0sO = sec O

Q.14.

cos 8

Solution: Let

LHS = 2 + cosH

sin @+cos” 0
cos @
I
cos 6

= sec 9

I ' HS=R.H.S

Q.15. tanB + cotd = sech. cosecH
Solution: Let

LH.S = tan® + cotB

sin@ 1 cos 6

cos@ sin@
. 2
sin® @+ cos” 6

cosB.sin@

= I S ( sin20+cos?0=1)

cos6.sin @
1 1

cos8 sinf
= secB.cosecB
LH.S=R.H.S
Q.16. (tanB+cotB) (cosO+sinb) = secOB+cosecO
Solution: Let
L.H.S = (tanB + cotB) (cosO + sinb )

- Smo, g, o8 9( cosB+ sinb )
cos@ sin@

<2 2
sin“ @+cos” 6 .
= - (cos @+ sinb)
cos6@.sin@

= ——1——— (cos@+sin8)
cos @.sin6

cos @+ sinf
cosB.sin@

;as? 4 ,;m/g
cos0.5inf  cos 0._sin@

1 1
= +
sin@ cos@
= cosecH + secH
= secB + cosecH
LHS=RH.S

Q.17. sinB (tan® + cot®) = secO
Solution: Let

LH.S = sinb (tan® + cotf)
sin@  cos@

cos@ sin@
.2 b
, sin“ @+ cos” 6@
i@
cos 0._sin®

= sinB

|
cos 9
= secH

LH.$ =RHS




Q.18. 1L+ cos N sin

. = 2cosec
sin 1+cos
Solution: Let

l+cos @ N siné
siné 1+ cos @

(+ cos (9)+ (sin 9)2
(sin 9)(l+ cos 9)

LHS =

(l): +2(1)(cos8 )+cos* O+ sin*
sint9(1+cos(9)

1 2cos8+ 1
Siné’(l+cosl9)

2+2cos @
sin(1+ cos 6)

2(%)
Sinﬁ(m)
2

sin@

= 2cosecH
LHS=R.H.S

Q.19. 1 + 1 = 2cosec’d
1-cos® 1+cosB

Solution:

1 N I
l—cos@ 1+cos@

1+M+1—M

(1-cosB)(1+cos8)

2
(l)2 —(co.v2 49)

2

| —cos* @

2

sin’ 6

= 2 cosec?d
L.H.S =R.H.S

L.HS8 =

1+sin 1 —sin
Q.20. e -
1—sin 1+sin

=4tan sec

Solution: Let

I+sin@ 1-sinf

LHS = = '
l—sin@ 1+sinéd
(1+5in6)* - (1-sin )’
B (1—5ir18)(1+siné’)
— (1+5‘1'n29+ 25i119)—(1+5i)129~25m 6’)
(1)2 —(siné’)2
_ 1+ sin” @+2sin6—1~sin’ 8+2sin 6
1-sin’ @
_ 45in@
cos*6
B 4sin 6
cosB.cos @
_ 4 sin@ _ 1
cos@ cos@
= 4tan®. secH
L.HS=R.H.S

Q.21. sin’®0 = sin0 - sinB.cos?0
Solution: Let
L.H.S

-~

sin®0
= sinB . sin20
= sinB(1- cos?0)
= sinB - sin6.cos20
LH.S=RH.S
Q-22. cos'0 - sin'0 = cos20 — sin20
Solution: Let
L.H.S cos'0 — sin'@
= (c0s20)? — (sin20)?
= (cos?0 +5in?0) (cos?0 — sin20 )
= (1) (cos?0 -sin?0)
= c0s20 — sin20
L.H.S=R.H.S



1+cos6

Q.23. / _ sin @
V1-cos® I—cos 0
Solution: Let
LHS = 1o Jl+c089><1+cose
w [—cos6 l—cosB l+cosB
- (1+cos8)’ B (1+cos®)
(1) =(cos®)’ I—cos®
: (L+cos®) _ 1+cosd
sin” 0 sin O
_ 1,+C0$9X1—cose
sin®  1—cosH

(1) =(cos8)
sinB(1—cosH)

l—cos’ 6
sin@(1—cos6)

sin” 0
sin (1 —cos0)

i %
sin 6

I-cosHB
=L HS=R.H.S

0.24 [secO+1 B secO+1
o secB-1 tan®

Solution: Let

Lis = et
secB—1
secB+1 secO+1

- \/secefl secO+1
sec6+l

- xec@ (

(secO+1)

sec’ B—1

W
B tan” O
secO-+1]

tan ©
L.H.S=RHS

Suppose O, P and
Q are three points,
P being at a higher
level of O and Q
being at lower
level than O. Let a
horizontal line
drawn through O
meet in M, the
vertical line drawn ,‘A
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 £ MOQ is called the
angle of depression.

Angle of Elevation:

The angle between the horizontal line
through eye and a line from eye to the object,
above the horizontal line is called angle of
elevation.

Angle of clevation

N

el
Horizontal line

Angle of depression:

The angle between the horizontal line
through eye and a linc from eye to the object.
below the horizontal line is called angle of
depression.

—— Horizontal line

A S

R Il
Angle of depression

Ohject



m A flagpole 17.9 meter high casts

a 7 meter shadow. Find the angle of
elevation of the sun.

Solution:

i

17.9m

(03

B 7m C
From the figure, we observe that o is the angle

of elevation.

Using the fact that

mAC
tan = ——
mBC
17.9m
tan 00 =
Tm

tance  2.55714
Solving for o gives us
o tan’ (2.55714)
o (68.6666)°

68°40°
o 68°40

So angle of elevation is 68°40" .

M An observation balloon s

4280 meter above the ground and 9613
meter away from a farmhouse. Find the
angle of depression of the farmhouse as
observed from the observation balloon.

Solution:

Observation
balloon

w Farm House 4280 m

9613 m

C

For problems of this type 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.

mAC
tan Ol = ——

mBC

4280m
tan o =

9613m

tan oo = 0.44523
o =tan "' (0.144523)
o = 24°

So, angle of depression is 24°,



