Class 10 Maths Chapter 8- Introduction To Trigonometry And Its Equations

EXERCISE 8.3

Prove the following (from Q.1 to Q.7):
1. sin 0/(1+cos 0) + (1+ cos 0)/sin 0 = 2cosec 0

Solution:
L.H.S=
sin @ 1+cos@
1+cos8 gin 8
Taking the L.C M of the denominators,
We get,

sin® 8+(1+cos8)?
{(1+cos8).5in8d
sin® B+1+cos® B+2cos8
(14+cos8).sin@

Since, sin‘d +cos?B =1
1+1+2cos8

(1+cos8).5ind
Z+2cos8

(1+cosB).sinB
2{1+cos8)

(1+cosB).5in 6|
Since, 1/sin 8 = cosec 6

— — = 2cosech
sin B

R.H.S
Hence proved.

2. tan A/(1+secA) - tan A/(1-secA) =2cosec A

Solution:
L.H.S:
tan A tan A
l+zecd l-secA
Taking LCM of the denominators,

tan A{1-secA)—tan A(1+secA)
(1+secA)(1—secd)
Since, (1 +sec A) (1 —sec A) =1 —seclA)
tanA{l1-secA-1-secA)
1-sec? A
tan A(—2sec A)

1-sec? A
2tanA.secA

sect A—1
Since,
sec’A —tan’A =1
sec’A — 1 =tan’A
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2tanAsecA

tan® A
since, sec A =(1/cos A) and tan A = (s1n A/ gos A)
ZsecA ZcosA

" tanA  cosAsinA
2

sin A

= 2cosecA(w —— = cosecA)

1
sin A
=R.H.S
Hence proved.

3. If tan A =%, then sinA cosA =12/25
Solution:
According to the question,
tan A=%
We know,
tan A = perpendicular/ base
So,
tan A = 3k/4k
Where,
Perpendicular =3k
Base = 4k

3k

A 4k B
Using Pythagoras Theorem,
(hypotenuse)? = (perpendicular)? + (base)?
(hypotenuse)? = (3k)*+ (4k)? = 9k*+16k> = 25k?
hypotenuse = 5k
To find sin A and cos A,
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. erpendicular 3k 3
sin A = FEEETETE = — = -
hypotenuse 5k 5

base ik 4

COSA = ——— = — = -

hypotenuse 5k 5

Multiplyving sin A and cos A,

. 3 4 12
SinAcosA = -x- = —
b= ]

5 25

Hence, proved.

4. (sin a + cos @) (tan a + cot @) = sec o + cosec
Solution:

L.H.S:

(sin o + cos a) (tan a + cot o)

As we know,

sin A

tan A =
cos A

cosA

sinA

= (sina + cosa) (

cotA =

sino ccsu)

sSin @

. 5!1‘1 C(+CDS (44
= (51na+cosa)( )

sin MCcoso

[+ sin’ a + cos®a = 1]

= (sina+casa)(_ )
. SN X COSO
Sin o COS 00
-

sin mcoso sinomcoso
1 1

COS0 sin o

1 1
= seca + coseca [~ oo = sec a and oo = cosec ]

=RH.S
Hence, proved.

5. (V3+1) (3 — cot 30°) = tan3 60° — 2 sin 60°
Solution:
L.H.S: (N3 + 1) (3 — cot 30°)
= (V3 +1) (3 —3) [cos 30° = 3]
=3+ 1D)V3 W3- [“GB-V3)=V3(3-1)]
= ((V3)= 1) V3 [+ (V3+1)(V3-1) = (V32 = 1)]
=(3-1)V3
=243
Similarly solving R.H.S: tan® 60° - 2 sin 60°
Since, tan 60° = V3 and sin 60° = V3/2,
We get,
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(\V3)* = 2.(N3/2) =33 -3

=2V3
Therefore, LH.S=R.H.S
Hence, proved.

6.1 + (cot? a/1+cosec a = cosec a.
Solution:

LHS:

Since,
CCISZ

cot’a = —;
SIn- @
We get,
+ cot? o _ l‘l‘

l+coseco

cos® o/sin® o

=1+ sino+l
sina
cos® o

sinail+sina)

sin o +sin” a+cos® o

o 1
and cosec@ = —]
S1n o

cos® a/sin® o
1+1/sinao
2

sin o+sin? o
And, we know that,

sin“a + cos’a = 1
1+sina
sin a(l+sina)

Since,

= cosec a]

sin o

1
= = Cosecda

sin o

=RHS

7. tan 0 + tan (90° — 0) = sec 0 sec (90° — 0)
Solution:

L.H.S=

Since, tan (90° - 6) = cot 6

tan 0 + tan (90° - 6)=tan 0 + cot O
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sin 8 cos8

cos@ sin 9
sin® B+cos® 8
gin B cosA

Sice,
sin“8+cos?B =1
1

sin B cos0
1 1

cosB s5in B
=gec B cozec @

Since,

cosec B =sec (907 - )
=szec B sec (90° - 8)
=RHS

Hence, proved.
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