Introduction to Trigonometry: Exercise - 8.4

Q.1 Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.
Sol. Let us consider a AABC, right angled at 2B=90°.

For £A, Base = AB, Perpendicular = BC and Hypotenuse = AC

So, cot A= B/P = AB/BC

A B

=>AB/BC =cotA=cotA /1
Let AB = k cotA and BC = k.
So, from Pythagoras Theorem,
AC2 = AB2 + BC2
AC2 = k2cot?A + k2

AC = k+/1+cot?A

ky1+cot’A

A kcotA B
k
(i) So,sinA=P/B=BC/AC= ———
k+/1+ cot?A
1

1+ cot?A
k+/1+cot’A

(i) secA=H/B=AC/AB=

k cot A
_ V1+cot’A
cot A
k 1
(iii) and, tanA = P/B = BC/AB = =
kcotA cotA

Q.2 Write the other trigonometric ratios of A in terms of secA.
Sol. Let us consider a AABC, right angled at 2B = 90°.

For £A, Base = AB, Perpendicular = BC and Hypotenuse = AC

So, secA = H/B =AC/AB

And AC/AB = secA = secA/1



ky'sec'A- |
seCA

A k(1/secA) B
1

—AB/AC = 1/secA = %

Suppose, AB = k (1/secA), AC = k
So, from Pythagoras theorem
BC2 = AC2- AB?

BC2= k2 - k2(1/sec?A)

BC - K /sec2 A-1 k+sec® A-1
sec? A sec A

k+/sec? A—1
sec A A/ SeC2 A-1

k sec A

So, sinA = BC/AC =

{ma)
cosA = AB/AC = S6C A = 1
k sec A

ky/sec? A—1
tanA = BC/AB = % — Jsec? A—1
k -
(sec Aj
1

cotA = 1/tanA = ————
Jsec? A-1

SsecA

cosecA = 1/sinA = —————
Vsec? A-1

So, we have found all the trigonometry ratios in term of secA.

Q.3 Evaluate:
sin”63° + sin®27°
c0s?17° + cos®73°
(ii) sin 25° cos 65° + cos25° sin65° [Since, sin (90°-0) = cosO]

sin®63° + sin®27°

cos?17° + cos?73°

Since, sin63° = sin (90° — 27°) = cos27°............. 6]
and cos17° = cos(90° — 73°) = sin 73° ................. (i1)
Therefore, from (i) & (ii), we can write the expression:

sin?63° + sin?27° _ cos® 27° + sin®27°
c0s?17° + cos®73°  sin?73° + cos®73°
Since, cos2A + sin?A =1
=1/1=1

Sol. (1) Given:

(ii) sin25° cos65° + cos25° sin65°



= sin(90°— 65°). cos65° + cos (90°— 65°) sin65°
Since, sin (90°-0) = cosb and cos(900-0) = sin6

= c0865° c0s65° + sin 65° sin65°

= c0S265° + Sin265°
Since, Sin20 + c0s20 =1

=1

Q.4 Choose the correct option. Justify your choice:
(i) 9sec2A- gtan2A=

(A) 1 B)o
©)8 (D)o
(i1) (1+ tanO + secO) (1 + cot O — cosec 0) =
(Ao B)1
(O] (D) None of these
(iii) (secA + tanA) (1 —sinA) =
(A) secA (B) sinA
(C) cosecA (D) cosA
., 1+tan’A
(i¥) 1+cot’A
(A) sec?A (B) —1
(C) cotz2A (D) none of these

Sol. (i) Given: 9sec2A— gtanzA
= 9(sec?A — tan2A)
Since, 1 + tan2A = sec2A, so sec2A — tan2A=1
=9x(1)=9
Thus, correct option: (B)

(i) Given: (1+ tanB + secO) (1 + cot 6 — cosec 0)

. sin@ cosd 1
Since, tan® = —— ; cotB = — ;secH = ; cosec) = ——
cosé sin @ cosé sinéd
Put it in above expression:

sin@ 1 cosd 1
=0+ — +—) 1+ — '
cos@d cosd sin@ siné@

_ . cosf+sind+1_ sind+cos -1
4 cosd sin@
Since, (a + b) (a—b) = a2 - b2

_ (cosf+sind)* -1

~ sind cosd

_ (cos’0+ sin*0)+ 2 cos@sind -1

siné@ cos@
Since, sin20 + cos20 =1

_ 1+ 2cosfsind-1 2 cos@sing )

sind cos®  sin@ cos®
So, correct option: (C)

(iii1) Given: (secA + tanA) (1 — sinA)
Since, secA = 1/cosA; tanA = sinA/cosA

St SNAS L sinA

COSA CcOsA
1+sin A

= cos A

) (1—sinA)



Since, (a + b) (a-b) = a2 — b2

_1-sin’A

~ cosA

Since, sin2A + cos2A = 1, SO cos2A = 1- sin2A
cos® A

= = COSA
cos A

Thus, correct option: (D)

1+tan’A

1+ cot’A
Since, cotA = 1/tanA

1+tan’A  1+tan’A
1 ¥ tan?A+1
1+ —
tan A tan® A
Thus, correct option: (D)

(iv) Given:

tan? A

Q.5 Prove the following identities, where the angles involved are acute angles for which
the expressions are defined :
1- cosé
1+ cosé
A 1+sinA
(i) -SSR 2SR osec A
1+sinA cosA

tan t

(iii) ano + coto = 1+ secO cosecO

l-cotd 1-tand

1+secA  sin*A

secCA  1-cosA
A—sinA+1
(v) M = cosecA + cotA, using the identity cosec?A = 1 + cot2A
CosA+sinA-1

1+sinA

1-sinA
sing—2sin’9
2c0s°0 — cos@
(viii) (sinA + cosecA)? + (cosA + secA)? = 7 + tan2A + cot2A

(i) (cosecH — cot0)? =

(iv)

(vi) = secA + tanA

(vii) tan @

(ix) (cosecA — sinA) (secA — cosA) = ;
tanA+ cotA
2 _ 2
) 1+tan2A _ 1 tar12A _tan? A
1+cot A 1-cot°A
o 1- cosé
Sol. (i) Given: (cosecO — cotf)2= ———
1+ cosé
L.H.S. = (cosecO — cotH)>2
Since, cosecH = _L; cot = C?—SQ
sin@ sing
_ 1~ cosd. ~1-cosd .,
sin@  sin@ sin@

—_ 2 - 2
_a -C(zse) _a COS;9) (Since, sin20 = 1- cos0)
sin“ @ 1-cos @




Since, a2 - b2=(a+b) (a—-Db)
_ (L-cosH)’
~ (1+cos8)(1-cos o)
1- cosé

"1+ cosé
=R.H.S. .ooveees Hence Proved.

(ii) Given: %A [ 1HSINA ) A
"1+sinA cosA

cos A +1+sinA
1+sinA cosA
cos’A+ (1+sinA)®
COSA(L1+ sinA)
cos’A+ 1 +2sinA+ sin’A
COSA(L+ sinA)
_ (cos’A+ sin®A)+ 1 + 2sinA
- cosA(L+ sinA)
Since, cos’A+ sin*A=1
2(1+sin A)
cos A(L+sin A)
= 2/cosA

= 2 secA (Since, secA = 1/cosA)
=RHS......oeuuu. Hence Proved.

LH.S. =

tand N cotd
l-cotd 1-tand
tand N cotd
l-cotfd 1-tané

= 1+ secH cosecO

(ii1) Given:

LH.S. =

Since cot 6 = P put it in expression
1
tan @ tan @
= +
1 1-tang
tan @
_ tan@ N 1
tand-1  tanH(1-tan )
tan @
_ tan*é . 1
" tand-1 tanO(1—tanb)
tan® @ 1

“tand-1 tand(l—tan o)

tan® -1
" tan d(1-tan9)
(tan @ —1)(tan” @ + tan & +1)
B tan9(1—tan &)
_tan’f+tanf+1

tan @
=tanb + 1 + cotO

(since, a3 — b3 = (a-b) (a2 + ab + b?)




) sin@ cosd
Since, tan0 = ——; cotf = ——
cosd sin@

sing cosd

cosd sind

=2 2
sin“@+ cos“@ . . .
=1+ — """ " (Since, sin“6+ cos’@ =1)
singdcosé@

1

+ —

sin@cos @
=1 + cosecH secH
=RH.S.ooiiiiiiiiiieeeeens Hence Proved.

1+secA  sin’A

(iv) Given: =
SecA 1-cosA

=2
RHS. = SNA
1-cosA
Since, sin?A=1-co0s2A
_1-cos’ A
1-cosA

Since, a2 - b2=(a+b) (a-b)
_ (- cosA) (1+ cosA)

1-cosA
1 1l+secA

seCA  seCcA

= (1 + cosA)

=1+ = L.H.S.

(v) Given: M = cosecA + cotA
CosA+sinA-1

CosA—sinA+1
CosA+sinA-1
Dividing sinA in numerator and denominator
CosA—sinA+1
sin A
CcosA+sinA—-1
Sin A
cotA— 1 + cosecA
cotA+ 1 — cosecA
Since, 1+ cot2A = cosec2A, so cosec2A-cot?A =1
COtA+ cosecA—(cosec’A— cot®A)
COtA— cosecA+ 1
Since a2 —b2=(a+Db) (a—Db)
cotA+ cosecA— (cosecA+ cotA)(cosecA— cotA)

LH.S. =

CcotA— cosecA+ 1
By taking common (cosecA + cotA)
_ (cosecA+ cotA) (1- cosecA+ cot A)
(cotA— cosecA+1)
= cosec A + cot A

=RH.S. o, Hence Proved.
1+sinA
(vi) Given: - = secA + tanA
1-sinA
1+sinA
L.H.S. =

1-sinA



By multiplying and dividing by v1 + sinA

\/1+ smA 1+ sinA
1 smA 1+sinA
Since, sin2A + cos2A = 1, so 1- Sin2A = cos2A
(1+ sinA)2
cos® A
1+sinA
cos A
1 sinA
+
CoOsA cosA
Since, tanA = sinA/cosA and secA =1/cosA

= secA + tanA
=RH.S. s Hence proved.

- _ - 3
(vid) Given: 0 =25I00 _ong
2c0s°6 — cosd

sing—2sin’@  sind(1-2sin’0)
2005°0— cosf  cosA(2c0s%0 —1)

1-2sin%0
2(1 2(1—sin%0) -1
1-2sin’0
2 2-2sin0-1

_ 2
_ tang 1 Zs!nze
1-2sin“@

LH.S. =

= tan0
=RH.S.oiiiiiieiiieenennn Hence Proved.

(viii) Given: (sinA + cosecA)? + (cosA + secA)? = 7 + tan2A + cot2A
Taking L.H.S., (sinA + cosecA)? + (cosA + secA)?
= (sin2A + cosec?A + 2sinAcosecA) + (cos2A + sec2A + 2cosAsecA)

)

- ) + (cos2A + sec2A + 2cosA.
sin A cos A

= (sin2A + cosec?A + 2) + (cos2A + sec?A + 2)
= sin2A + cos2A + cosec2A + sec?A + 4

Since, sin2A + cos2A =1
=1+ (1 + cot2A) + (1 + tan2A) + 4

Since, cosec?A = 1 + cot?A and sec2A =1 + tan2A
=7 + tan2A + cot2A

= (sin2A + cosec?A + 2sinA.

=RHS..ccccoiiinns Hence Proved.
. . . 1
(ix) Given: (cosecA — sinA) (secA — cosA) = ———
tanA+ cotA
Taking L.H.S., (cosec A — sinA) (secA — cosA)
Since, Cosec A = and SecA = L

COS A

1 1
— ——— —cosA
(smA sinA) ( COS A cosA)
1-sin*A . 1-cos’A

sin A cos A




Cos?A 5 sin® A
sin A cos A
= SInA cosA
Since, sin2A + cos?A = 1, Putting the value of 1 in denominator.
SinA cosA
sin?A+ cos’A
By dividing Numerator and Denominator by sinA cosA
SinA CosA
_ _ SinA cosA
sin?A+ cos’A
SinA cosA
SinA CosA
SinA cosA
sin’A N cos?A
SinA cosA  sinA cosA

1
sinA COSA

COSA  sinA
1

tan A+ CotA
RH.S.ovooeenn Hence Proved.

2 _ 2
(x) Given: 1+tan2A =( ! tanzA j =tan® A
1+cot“A 1-cot“A

1+tan’A
1+cot’A

By taking, L.H.S. = (

Since, 1 +tan2A = sec2A
sec’A
cosec’A

and cosec A = L
cos A sin A

1 sin?A

2 X -
cos” A 1

1—tanAj2

1—cotA

Since, secA =

Now taking, R.H.S. = (

1

Since, cotA =
tan A

1-tanA
1

_tanA

1-tanA
tan A-1
tan A
= (-tanA)?
=tan2A .....ccceeevunnnnnn. (i1)
From (i) & (ii), L.H.S. = R.H.S.............. Hence Proved.




