Chapter—8
Introduction to Trigonometry

Exercise 8.4

Q. 1 Express the trigonometric ratios sin A, sec A and tan A in terms
of cot A

Answer: sin A can be expressed in terms of cot A as:
And we know that: cosec? A - cot? A = 1, cosec2A=1+cot?A,
so  cosec A=V(1+cot?A)

. 1
sin 4 =
cosec A

1
VC052A+1

Now, And we know that: cosec? A - cot? A =1, cosec?A=1+cot?A,
so  cosec A=V(1+cot?A)

; 1
sin A4 =
cosec A

Therefore, sinA =

Therefore,
1
V COS2 A+1

Now, Sec A can be expressed in terms of cot A as:
We know that: sec? A - tan2 A = 1, sec A = V(1 + tan? A)

sinAd =

secA =+V1 + tan?A

secA= |1+ !

cot?2A
And also, tan A =1/ cot A
Therefore,

14cot?A

secA = >
cot?A




sec A = — 1+ cot?4A

cotA

tanA can be expressed in terms of cotA as:

1
tan A =
cotA

Q. 2 Write all the other trigonometric ratios of ZA in terms of sec A.

Answer:

Sin A can be expressed in terms of sec A as:
Sin A = Vsin?A
sin A = V(1 -cos?A)

Sind= [1——

sec?2A

2
. sec“A-1
sin4 = >
sec“A

Sind = — Vsec?A —1

sec A

Now,

cos A can be expressed in terms of secA as:

1

COSA =sec4
secA

tanA can be expressed in the form of sec A as:
As, 1 + tan?A = sec?A

= tan A =+ V(sec?A -1)
As A is acute angle, And tan A is positive when A is acute,So,tan A =
V(sec?A -1)
cosec A can be expressed in the form of sec A as:
1

cosec A = —
sin A




1
secA

V1-sec?A
V1-sec 24

sec A

cot A can be expressed in terms of sec A as:

cot A=
tan A

as, 1 + tan?A = sec?A
1

\/seczA—l

Q. 3 Evaluate:

.. sin%63°+sin?27°
(1) 2 o 2 o
c0s%17°+co0s273

(11) Sin 25° Cos 65° + Cos 25° Sin 65°

Answer:

sin? 63°+sin227° .

c0s217°+cos273°

(i) To Prove:

Proof:

.2 o .2 o
sin“63°+sin“27

LHS. =— -
cos“17°+cos+«73°

sin?63°+sin?(90°—63°)
€0s%17°+c0s%(90°-17°)

(By complementary angle formula that,sin(90 — A
= cos A and cos(90 — A)))
sin?63°+c0s%63°
c0s?17°+sin?17°

(By sin®*A + cos?A = 1)




=1=R.H.S
LH.S =R.H.S.
Hence, Proved
(i) sin 25°cos 65°+ cos 25°sin 65°

= sin 25° cos (90°-25°) + cos 25°in 65°
= sin 25°sin 25° + cos 25°sin 65°= sin? 25° + cos 25° sin (90°-25°)

=sin? 25°+ cos? 25°

Q. 4 A Choose the correct option. Justify your choice.

9sec?A — 9tan? A
AV |

B.9
C.8
D.0

Answer: Following is the explanation:
9 sec? A—9tan? A

=9 (sec? A —tan? A)

=90x1=9

Q. 4 (B) Choose the correct option. Justify your choice.

(1+tan 0 + sec 8)(1 + cot 8 — cosec 0) =
A. 0O

B. 1

C.2

D. -1




Answer: Consider (1 + tan 8 + sec 8)(1 + cot 8 — cosec 0)

By applying formulae

tan 6 sin 6 i cos 6 9 1 0 1
an @ = ,cotf = ,secf = ,cosec B =
cos 6 sin @ cos @ sin 6

(1+sin9+ 1 )(1+c050 1 )
cos® cos@ sinf sinf@
<1+ cos 6 +sin9)(sin9 4+ cos 6 — 1)

cos @ sin @

Multiplying both terms, we get

sin @ + sin @ cos 8 + sin%6 + cos @ + cos?6 +sinBcos® —1 — cos O — sil} 0

cos 8 sin@

sin20+cos?0+2sin O cos -1

cos @ sin @

_1+2 sin 6 cos08-1

cosOsin 6

_ 2sin 6 cos 6

cosf sin 6
=2
Therefore, (1 + tanf + secO)(1 + cot8 — cosecO) = 2

Q. 4 C Choose the correct option. Justify your choice.
(Sec A +tan A) (1 —sin A) =

A. sec A

B. sin A

C. cosec A

D. Cos A

Answer: (Sec A +tan A) (1 —sin A)

_( 1 +sinA

) (1 —sinA)

cos A cos A




__ (1+sin A)(1-sin A)

cos @
= (1 — sinA)/cosA

= Cc0s2A/cosA

=cos A

Q. 4 D Choose the correct option. Justify your choice.

1+tan?A _
1+cot24

A. secA
B. -1

C. cot?A
D. tan?A

Answer: We know,
1 + tan?0 = sec20

and
1 + cot?0 = cosec?0

Therefore,

1+tan?A sec?A

1+cot2A  cosecZA

1
2 i 2
sec”A o524 __ Sin“A
1

21 - 2
cosec“A —o cos“A
sin“A

.2
Sin“A
— = tan*A
cos“A
1+tan?A

— = tan®4
1+cot“A
Therefore, option (D) is correct

Q. 5 Prove the following identities, where the angles involved are
acute angles for which the expressions are defined.




. . 2 _1-cos®
(1) (cosec 8 —cotB)* = Treosd

.. COSs A 1+sin 4
(i1) + = 2secA

1+sin 4 COS A

tan 6 cotf
(111) + = 1+ secBHcosec 6
1—cotf 1-tan@

1+sec A . sin?A

(iv)

(V) cosA+sinA—-1
cot?A

sec A o 1-cosA

cosA—sinA+1

= cosec A + cot A using the identity cosec’A =1 +

1+sind4

(vi) — =secA+tan 4
1-sinA

... sin 8-2sin30
(vii) RS — tan6

2cos30—cos 9

(viii) (sinA + cosec A)*(cos A + sec A)* = 7 + tan*A + cot?A

1

(ix) (cosec A— sinA)(sec A — cos A) = PO

[Hint: simplify LHS and RHS separately]

1+tan?A 1—tan A 2
(0 (LHemA) _ (1 h)? e
14+cot“A 1—-cotA

Answer: To Prove

1-cos @

_ 2 _
(cosec 6 — cot 0) Treosd

Proof: LHS = (cosec 8 — cot 6)?

cos @
in@ sin @

Apply formulas: cosec 6 = S_;, cotf =

( 1 cos 9)2
sin 6 sin 6
[(1—cos 9)]2

sin @

Since, sin’0 =1 — cos?8




__ (1—cos 0)2
" 1-cos?6

. (1—cos 6)?
- (1-cosB)(1+cosO)

. 1-cos @
" 14cos@

Hence, proved

COS A 1+sin 4

(ii) To Prove: + = 2secA

1+sin 4 COS A

Proof:

COS A 1+4+sin 4

LHS =

o 1+sin4 COS A

Proof

Cos A 1+sin 4
1+sin 4 COS A

LHS: =

. c052A+(1+sin A)2
- (1+sinA) cosA

Use the identity sin®8 + cos?0 =1

_ 1+142sin A
- (14+sin A)(cos A)

. 2+2sin A
- (1+sin A)(cos A)

. 2(1+sinA)
- (14sin A)(cos A4)

2
Cos A

= 2secA
= RHS

tan 6 cot@
(iii)

1-cot@ + 1-tan @
[Hint: Write the expression in terms of sin 6 and Cos 0]

= 1 + sec Ocosec 6

tan @ coté@
1-cotéd 1—tan 6




sin@ cos O

_ __cos@ sin@
- cosf@ + sin@

sin 6 cos @

sin 6 cos@

cos@ + sin 6
— sinf-cos#@ cosO-sinf

sin 6 cos6

sin%6 cos%0

cosfB(sinf—cosB) sin O(cosO—sin O)

sin%6 cos?0

cosfB(sinf—cosf) sinB(sinf—-cosh)

sin30—cos36

cos 0 sin 8 (sin 6—cos 0)

Use the formula a3 - b® = (a? + b? + ab)(a - b)

sin @—cos 8 (sin?0+cos?H+sin O cos )

cos B sin O(sin 6—cos 8)

Cancelling (sin 0 - cos 6) from numerator and denominator

_ 1+sin 6 cos 6

cosOsinf

1 sin @ cos 0

cosOsin 0 cos Osin 6

As cosO = 1/secH and sin® = 1/cosecO

=1+ sec 0 cosec 0

= RHS

1+sec A . sin? A

(lV) secA  1—cosA
[Hint: Simplify LHS and EHS separately]
LHS

1+sec A
sec A
1

1+—A
Use the formula secA = 1/cos A = —$es4
cosA




COsSA+1

Cos A
1

COS A

cos A+1

RHS

sin?A

1-cosA

Use the identity sin?8 + cos?8 =1

_ 1—-cos?A

1—-cosA

Use the formula a2 -b?=(a-b)(a+b)

__ (1—-cosA)(1+cos4)
1-cosA

=cos A +1

LHS= RHS

cosA—sinA+1
(v)

Dividing numerator and Denominator by sin A

cos A+sinAd—-1

cosA-sinA+1

— sinA
— CcosA+sinA-1

sinA

CosA sind 1
_ sind sinA'sinA
T cosA sinA 1

sinA sinA sinA

cotA—1+cosec A

Use the formula cotd = cos0 / sin =
cotdA+1—cosec A

Using the identity cosec?A = 1 + cot?A

cot A—(cosecZA—cotZA) +cosec A

cot A+1—cosec A

__ (cotA+cosec A)—(cosec? A—cot?A)
n cotA+1—cosec A




Use the formula a? -b>=(a-b)(a+b)

__ (cotA+cosec A)—[(cosec A—cotA)(cosec A+cotA)]
- cotA+1—cosec A

__ (cotA+cosec A)[1—(cosec A—cotA)]

cotA+1—cosec A

(cot A + cosec A)(1 — cosec A + cot A)
B cotA +1 —cosec A

=cot A + cosec A

= RHS

. 1+sin 4
(vi) — =secA+tan 4
1-sin A

Dividing numerator and denominator of LHS by cos A

1 sin A

cosA  cos A
1 sin A

cosA cosA

. / A+tan A
As cosO = 1/secf and tanf = sinf /cosO = secfrans
sec A—tan 4

(sec + tan A)X(sec A+tan A)
(sec A—tan A)x(sec A+tan A)

Rationalize the square root to get, = J

Use the formula a®? -b>=(a-b) (a+b) to get,

(sec A + tan A)?
(sec?A — tan? A)

_ /(sec A+ tan A)?
 sec?A — tan?A
Use the identity sec?0 = 1 + tan0 to get,
_ sec A+tan A
1




=sec A +tan A
= RHS

sin 6—2sin30
vii) To prove = tan 0
(vii) p 2cos30—cos 6

Proof: LHS

sin 6—2sin30

2cos30—cos 0
sin (1-2sin?6)

" cos0(2cos20—cos 6)

Since sin’0 =1 — cos?0

__sin (1-2(1-cos?0))
cos 0 (2cos?6-1)

sin 6(1-2+2co0s%0)
cos 8(2cos26-1)

_ sin@(2cos?6-1)
cos B(2 cos?6-1)

As tanf = sinf/cosb= tanf = R.H.SHence, Proved.(viii)
To Prove: (sin A + cosec A)?(cos A + secA)?> = 7 + tan®A +
cot?A

Proof:
LHS: = (sin A + cosec A)? + (cos A + sec A)?

Use the formula (a+b)? = a? + b? + 2ab to get,

= (sin?A + cosec?A + 2sin A cosec A) + (cos?A + sec?A + 2 cos A sec
A)
Since sinf=1/cosecO and cosO = 1/secO




= (seczA + cosec?A + 2 sin A
2cos A ! )

COos A

A) + (COSZA + sec?A +

Sin

= sin2A + cosec?A + 2 + cos?A + sec?A + 2

=(sin?A + cos?A)+cosec’A+sec?A+2+2

Use the identities sin?A + cos?A = 1, sec?A = 1 + tan?A and cosec?A =
1 + cot?A to get

=1+1+tan’?A +1 +cot?’A+2+2
=1+4+2+2+2+tan’A + cot’A
=7 + tan’A + cot’A

= RHS

(viii) Not available in ncert solution

1

(ix) To prove: (cosec A —sin A)(secA — cos 4) = ———

[Hint: Simplify LHS and EHS separately]

Proof: LHS = (cosec A —sin A) (sec A —cos A)
Use the formula sin® = 1/cosecO and cosO = 1/secO

- (sirtA - sin A) (colsA —cos A)

_ (1-sin?A) y (1—cos? 4)

sin A sin A

2 2
= sl o a [(1 —sin*A) = cos?A]

sin A cos A

[(1 — cos?A) = cos?A]
=cos A sin A

RHS

1
tan 6+cot 0

: : 1
use the formula tan6=sin6/cos® and cot0=cos0/sind = 7 —cosa

cosA sind




1
— sin2A+cos2A
cosAsinA

cosAsin A

" sin?A+cos?A

Use the identity sin?A + cos?A =1
CosAsinA

B 1

=cos A sin A

LHS =RHS

1+tan2A) . (1—tanA
14+cot24/)  \1-cota

)2 = tan®A

(x) To Prove: (

Proof

Taking left most term Since, cot A is the reciprocal of tan A, we have

1+tan?A _ 1+tan?A

- 1
1+cot?A —
1-l-tan A

1

1
tanZ A

tan? A

(1—tan A)z
1—cotA

= right most part Taking middle part: = _11

tanA
= (—tan 4)?

= tan*A




= right most part Hence, Proved.
Testing

Q. 4 Draw the graph of 2x — 3y = 4. From the graph, find whether x =
-1,y = -2 is a solution or not. (Final)

Answer: Given equation, 2x — 3y =4

= 3y=2x-4

2x—4
3
When x=-4, then,
2x—4
3
2x(—4)—-4
3
—-8-4
3

=y =

2y=T

>y=-4

When x=-1, then,
_ 2x-4
T3
_2x(-1)(-4)
o 3
—2-4

__—6

=>y=-2
When x=2, then,




__4-4
=y=T

=>y=0

When x=5, then,
2x—4
3
Sy = 2X5—4

_10-4
=:;y._.—?;—

RN
Yy =3

>y=2
Thus we have the following table,

X -1 2
Y -2 0
On plotting these points we have the following graph,

Clearly, from the graph (-1, -2) is the solution of the line 2x — 3y =4




