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Introduction to Trigonometry

Ex - 84

Q1. Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.

Sol.

Q2.
Sol.

We have cosec’A — cot?’A =1
= C0sec?A =1 + cot?A
= (cosec A)’> = cot?A+ 1

1 2
= ( j =cot?A+1
sin A

. 1
= (sinA?= ———
( ) cot’ A +1
. 1
= SINnA=%+ —
Jeot? A +1

We reject negative value of sin A for acute angle

A. Therefore, sin A = - . tan A =

1
Jeot? A +1 CotA

We have sec? A —tan’ A =1

= sec?’A=1+tan* A

1 cot?A+1

=1+ =
cot? A cot? A
. sec A= veot? A +1
COtA

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

(i) sinA= 1 _co@ A

11 _ Nsec®A-1
sec? A secA

.. 1
(if) cos A = Py

(iitan A= Jsec2 A -1
1

tanA ~ sec?A-1

(iv) cot A =

secA

1
(v) cosec A= snA ~ Jsec?A-1




¥Saral

Introduction to Trigonometry

Q3. Evaluate

() sin? 63° +sin?27°
cos? 17° + cos® 73°
(i) sin 25° cos 65° + cos 25° sin 65°

sin? 63° +sin® 27°

Sol. (1) cos? 17° + cos® 73°

_ {sin(90°-27°) +sin® 27°
T c0s?17°+{cos(90° —17°)

{cos27°) +sin?27°
cos?17°+{sin17°}

_ c0s?27°+sin?27°
cos®17°+sin®17°

(i) sin25°c0s65° + €0s25°sin65°
= sin(90° — 65°) cos65° + cos(90°—65°)sin65°
= €0s 65°c0s65° + sin65°sin65°

= €0s%65° + sin%65° = 1

:l:l
1

Q4. Choose the correct option. Justify your choice :
(i) 9seccA-9tan’ A=

(A 1 (B) 9 (C) 8
(i) (1 +tan 6 + sec ) (1 + cot O — cosec 6) =

(A) O (B) 1 (©) 2
(iii)(sec A+tan A) (1 -sinA) =

(A)sec A (B) sin A (C)cosec A
. l+tan?A
W) reoa ~

(A)sec’A (B) -1 (C) cot*’A

Sol. (i) Correct option is (B).
9sec’ A-9tan®* A =9 (sec’ A - tan* A)
=9x1=09
(ii) Correct option is (C).
(1 +tan 6 + sec 0) (1 + cot 6 — cosec 0)

- 1+sme+ 1 x 1+c939_ .1
cosO coso sin® sino

(D) 0

D) -1

(D) cos A

(D) tan’A




*‘e’§ ala I Introduction to Trigonometry

cosO+sin0+1 y sin0 + cosO -1
cos0 sin®

{(cosO + sin0) + 1} x {(cosO + sin0) — 1}
cosOxsin®

(cosO +sinByY — (Lf
cosOxsind

- (a+b) (a-b)=a - b}

~~

cos? 0+ sin? 0+ 2cosOsin0 -1
cosOxsind

_ 1+2cosBsin6-1
B cos0sin®

(iii) Correct option is (D).
(secA + tanA)(1 - sinA)

=2

: 2
sin“ A
= secA — tanA + tanA -
COSA
_ 1 sin?A _ 1-sin’A
CosA COoSA COSA
cos® A
= = CcoS A
COSA
(iv) Correct option is (D).
1+tan® A sec? A
= = tan’A

1+cot? A cosec?A

Q5. Prove the following identities, where the angles involved are acute angles for which the
following expressions are defined.

1-coso

. _ 2 3
(i) (cosec 6 — cot 6) oo -

.. COSA 1+sinA
+ =
(i) 1+sinA  cosA 2 550

(III) tan® N coto
1-cot6 1-tan6

(iv)

=1 + sec 0 cosec 0.

1+secA _ sin’A
secA 1-cosA’

COSA —sinA +1
COSA +sinA -1
identity cosec’A = 1 + cot?A.

~ [1+sSinA
(VI) w{m = sec A + tan A.

... sin6b-2sin®0
(i) ————-=
2co0s’ 0 —coso

v)

= cosec A + cot A, using the

tan 0.
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(viii) (sin A + cosec A)? + (cos A + sec A)?
=7 + tan’A + cot?A.
(ix) (cosec A —sin A) (sec A — cos A)

1
~ tanA +cotA
1+tan’ A )| (1-tanA z ,
() 1+cot? A 1-cotA ) = @MA.

Sol. (i) LHS = (cosec 6 — cot 6)?
_J 1 cosb 2_ 1-cos® Y
“|sine snoj " sino

_ (L -cosby _ (L-cose)y
sin? 0 1-cos?0

B (L - cosOy’ _1-cos0
" (L-cos0)x (L+cosO)  1+coso
LHS = RHS.

.. COSA 1+sinA

(if) LHS = 1+sinA COSA
_ cos’ A+(L+sinAY
" cosA(L+sinA)

_ cos’ A+1+sin? A+2sinA
cosA@L +sinA)

_ 2(+sinA)
" cosA(l+SnA)

2secA = R.H.S.

tan© N coto
1-cot6 1-tan6

sin0 cosO
_ (cosej (sinej
= +
(1_CQSOJ (1_sinej
sing cosH
sin@ cos®
(cosej (sinej
sin® —coso cosO —sino
( sing J ( cosf J

sinBxsin® + cosO x cosO
cosOx (SiNB —cosB)  sinx (cosd —sino)

(iiii) LHS =
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sin® 0 B cos? 0
cosOx (sin® —cosh) sinOx (sin® —coso)

sin0 x sin” § — cosO x cos? 0
c0s0 x sin 0 x (sin® — cos0)

sin® 0 —cos® 0
cos0x sin0 x (sin 0 — cos0)

(sin® — cos0)x (sin? O + cos? O + sin O coso
cos0 x sin0x (sin® — cos0)

{-a-b*=(a-b) (@ + b>+ ab)

sin? 0 + cos® 0 + sin 0 cosO

cosOxsind
_ 1+sinBcos6 _ 1 N
" cosOsin®  cosPsin®

RcED

=1 + sec 6 cosec 9

LHS = RHS
1+71
. _ l+secA cosA _ COsSA+1
(iv)LH.S. = — o = 1
COsA
_ sin?A _1-cosA _

RHS. = — =5 = = l+c0sA

. LHS. =RH.S.
(V) LHS = COSA —sinA +1

COSA +sinA -1

cosA_sinA+ 1
— SiNA sinA sSnA
CosA  sinA _ 1
sinA sinA snA

(Dividing the numerator and denominator by
sin A)

cot A -1+ cosecA _ (cosecA +cotA)-1
cotA +1-cosecA {1+ cotA —cosecA}

_ (cosecA + cot A)— (cosec?A — cot? A)
{1 +cotA —cosecA}

(- cosec’A =1 + cot?A i.e., cosec’? A— cottA=1)
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_ (cosecA +cotA)—(cosecA +cot A) x (cosec A — cotA)
- {1 +cot A —cosecA}

{(a+b)(a-b)=a-b}

(cosec A + cot A) x{1 — (cosec A — cot A)}
{1 + cot A — cosec A}

_ (cosec A + cot A) x{1 + cot A —cosec A}
- {1 + cot A — cosec A}

= cosec A + cot A
= RHS

. _ 1+sinA _ |@+snA)d+sinA)
(V) LHS = T gnA _\/(l—sinA)(1+sinA)
_ | @+snAy f(1+sinA)2
@Y - (nAY 1-sin’A
_|@+snAY _ 1+sinA
"V cofA cosA

1 sin A

= <osh ToosA © sec A+ tan A
LHS = RHS.
. in®—2sin®
(vii) LHS. = R0 29N 9

2cos® 0—cos0

sinf(L-2sin®0)
cosO(2 cos? 0—1)

sin6(sin? 6+ cos? 0—2sin® 0)
cosO(2 cos’ O —sin? 0 — cos’ 0)

tan 0 (cos® 0 —sin? 0)
(cos? 0—sin® )
=tan 6 = R.H.S.

(viii) L.H.S. = (sinA + cosecA)? + (COoSA + secA)?
= sinA + cosec?A + 2 + C0S’A + sec’A + 2
=4+1+1+cot’A+1+tan’A
= 7 + tan’A + cot?A = R.H.S.
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(ix) LHS = (cosec A —sin A) (sec A —cos A)

1 . 1
- —SinA |x
sin A COSA

1-sin? A X1—cosZA
sin A COSA

- COSAJ

cos’ A y sin® A
sin A COSA

=sin A cos A

1 1
tanA + cotA  SnA | COSA
cosA sinA

Now, RHS =

1 _  SinAcosA
sin® A+co? A sin?A +cos’ A
sin A cosA

_ sinAcosA
B 1
LHS = RHS.

:|.+C0t2 A - COSGCZA
= tan’A = R.H.S.

1+tan? A 2
() LHS. = (+—J SpucC A

. 2
COSA —sSinA

1-tanAY _|__CosA
1—cotA sin A —cosA
sin A

_sin? A

= = A =
oL A tan’A = R.H.S.




