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Chapter 18- Trigonometric Identities

Class 10: Maths Chapter 18 solutions. Complete Class 10 Maths Chapter 18 Notes.
ML Aggarwal 10th Maths Chapter 18, Class 10 Maths Chapter 18 solutions
Exercise 18

1. If A is an acute angle and sin A = 3/5, find all other trigonometric ratios of angle A
(using trigonometric identities).

Solution:

A

Given,
sin A= 3/5 and Ais an acute angle

So, in AABC we have ZB =90°

And,

AC=5andBC=3

By Pythagoras theorem,

AB = \(AC? - BC?)
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=~(52-3?) =(25-9) =16
=4

Now,

cos A=AB/AC = 4/5

tan A= BC/AB = 3/4
cotA=1/tan 6 = 4/3

sec A= 1/cos B = 5/4
cosec A= 1/sin 6 = 5/3

2. If Ais an acute angle and sec A = 17/8, find all other trigonometric ratios of angle A
(using trigonometric identities).

Solution:

C

A 8 B Given,

sec A= 17/8 and A is an acute angle
So, in AABC we have ZB =90°
And,

AC=17and AB =8

By Pythagoras theorem,
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BC = V(AC? — AB?)

= (172 — 82) = (289 — 64) = V225

=15

Now,

sin A=BC/AC = 15/17

cos A= 1/sec A=8/17

tan A= BC/AB = 15/8

cot A = 1/tan A= 8/15

cosecA=1/sinA=17/15

3. Express the ratios cos A, tan A and sec A in terms of sin A.
Solution:

We know that,

sin? A+ cos?A=1

So,

cos A=(1—-sin2A)

tan A = sin A/cos A = sin A/ V(1 — sin 2 A)

secA=1/cosA=1/ (V1 -sin2 A)

4. If tan A = 1/9/3, find all other trigonometric ratios of angle A.

Solution:
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C

A 3 B

In right A ABC,

Given, tan A = 173

tan A= BC/AB = 13

So,

BC =1and AB =3

By Pythagoras theorem,

AC = (AB? + BC?) = V[(\3)? + (1)7]
=\@3+1)=V4=2

Hence,

sinA=BC/AC =

cos A=AB/AC = \3/2
cotA=1/tanA=+3

sec A= 1/cos A=2/\3
cosecA=1/sinA=2/1=2

5.1f 12 cosec 0 = 13, find the value of (2 sin 8 — 3 cos 0)/ (4 sin 8 — 9 cos 0)

Solution:

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
onometric-identities/

€IindCareer



https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trigonometric-identities/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trigonometric-identities/

€IndCareer

Given,

12 cosec 6 =13

= cosec 6 = 13/12

In right A ABC,

ZA=0

So, cosec 6 = AC/BC = 13/12
AC =13 and BC =12
By Pythagoras theorem,
AB = V(AC? — BC?)
=V[(13 - (12)7]
=(169 — 144)

=25

=5

Now,

sin 8 = BC/AC = 12/13
cos 6 = AB/AC = 5/13

Hence,
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2sin0 ~ 3cos® 2 13 13
4sinf-9cos  , 12 5

Without using trigonometric tables, evaluate the following (6 to 10):
6. (i) cos? 26° + cos 64° sin 26° + (tan 36°/ cot 54°)

(i) (sec 17°/ cosec 73°) + (tan 68°/ cot 22°) + cos? 44° + cos? 46°
Solution:

Given,

(i) cos? 26° + cos 64° sin 26° + (tan 36°/ cot 54°)

= cos? 26° + cos (90° — 16°) sin 26° + [tan 36°/ cot (90° — 54°)]

= [cos? 26° + sin? 26°] + (tan 36°/ tan 36°)

(ii) (sec 17°/ cosec 73°) + (tan 68°/ cot 22°) + cos? 44° + cos? 46°

= [sec 17°/ cosec (90° — 73°)] + [(tan 90°— 22°)/ cot 22°] + cos? (90° — 44°) + cos? 46°
= [sec 17°/ sec 17°] + [cot 22°/ cot 22°] + [sin? 46° + cos? 46°]

=1+1+1

=3

7. (i) (sin 65°/ cos 25°) + (cos 32°/sin 58°) — sin 28° sec 62° + cosec? 30°
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(ii) (sin 29°/ cosec 61°) + 2 cot 8° cot 17° cot 45° cot 73° cot 82° — 3(sin? 38° + sin? 52°).
Solution:

Given,

(i) (sin 65°/ cos 25°) + (cos 32°/sin 58°) — sin 28° sec 62° + cosec? 30°

= (sin 65° cos (90° — 65°)) + (cos 32°%sin (90° — 32°)) — sin 28° sec (90° — 28°) + 22

= (sin 65°/sin 65°) + (cos 32°/cos 32°) — [sin 28° x cosec 28°] + 4

=1+1-1+4

=5

(i) (sin 29°/ cosec 61°) + 2 cot 8° cot 17° cot 45° cot 73° cot 82° — 3(sin? 38° + sin? 52°).

= (sin 29°/ cosec (90° — 29°)) + [2 cot 8° cot 17° cot 45° cot (90° — 17°) cot (90° — 8°)] — 3(sin?
38° + sin? (90° — 38°))

= (sin 29° sin 29°) + [2 cot 8° cot 17° cot 45° tan 17° tan 8°] — 3(sin? 38° + cos? 38°)
=1 + 2[(cot 8° tan 8°) (cot 17° tan 17°) cot 45°] — 3(1)

=1+2[1x1x1]-3

=1+2-3

=0

8. (i) (sin 35° cos 55° + cos 35° sin 55°)/ (cosec?10° — tan? 80 °)

(ii) sin?34° + sin?56° + 2 tan18° tan 72° — cot®30°

Solution:

Given,

(i) (sin 35° cos 55° + cos 35° sin 55°)/ (cosec? 10° — tan? 80 °)
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$in35°c0s(90° - 35°) + c0s 35°sin (90° - 35°)
cosec’ 10° — tan? (90° - 10°)

sin35° sin35° + cos35°cos 35°
cosec® 10° - cot? 10°

sin?35°+ cos"asﬂ_ 1

cosec?10° - cot?10° |

(ii) sin?34° + sin?56° + 2 tan18° tan 72° — cot? 30°

= sin?34° + sin? (90° — 34°) + 2 tan18° tan (90° — 18°) — cot? 30°

= [sin? 34° + cos? 34°] + 2 tan18° cot 18° — cot? 30°

=1+2x1—(V3)?

=1+2-3

=0

9. (i) (tan 25°/ cosec 65°)* + (cot 25°/ sec 65°)? + 2 tan 18° tan 45° tan 75°
(i) (cos? 25° + cos? 65°) + cosec 0 sec (90° — 0) — cot 0 tan (90° — 0)
Solution:

Given,

(i) (tan 25° cosec 65°)? + (cot 25° sec 65°)% + 2 tan 18° tan 45° tan 75°
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tan 25° cot25° Y )
o 0 1+ ]
m(%ﬂ_zso) + sec(goa_zso) + 2 tan ]8 tﬂﬂ(qo - IS )t&l’l“s

) ftanzs*‘r [ cot 25°

2
| sec25° W] + 2 tan 18° cot 18° tan 45°

(sin25°xcos25°) [ cos25°xsin25°
L c0s25°x1 sin25°x1 t2x1x1

vr eind 20 _
= sin? 25° + cos? 25° + 2 #sin” 6+ cos 0=1
=]1+2=13 tan® cot® =1 J
(i) (cos? 25° + cos? 65°) + cosec 0 sec (90° — 8) — cot B tan (90° — 6)
= cos? 25° + cos? (90° — 25°) + cosec 0 sec (90° — 8) — cot 6. cot 6

= (cos? 25° + sin? 25°) + (cosec? 6 — cot? B)

10. (i) 2(sec? 35° — cot? 55°) —
(i)
Solution:

Given,
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. a2 oo G20
(i) 2(sec? 35° - cot? 55°) - LOS20 _€0SECo
( ) tan189tan36“ tan30tan54%tan72¢

c0s28° cosec(90° - 28°)
tan18° tan(90° - 18°)tan 36° 1an(90° - 36°)tan 30°

= 2[sec? 35° - cot? (90° - 35°)j -

€0s28° sec 28°
= sect 35° - tan 35°) ~ A gS CoTI8® an36° cot36 @n30° [ sec’0-tan0 =1
tan0 cotf =1
| 3
=2(|)~——|—=2—T=2—J§ cosO sech = |

lexji.-

cosec’ (90°-0)-tan’®  2(tan® 30°sec? 52°sin’ 38°)

(i) 2(cos’48°+cos?42°) ~  cosec? 70° - tan? 20°
2 2 2 Ym0z o o
_ sec°O-tan“ 0 tan” 30°sec” 52°sin” (90° - 52°)
2(cos’ 48° + cos? (90°—48°)  cosec’ 70° - tan? (90° - 70°)
1Y , , sin?0+cos’B=1
. [7;]5“ 52° cos” 52 sec?-tan?0=1
"~ 2cos’48°+5in?48°] T cosec? 70°— cot? 70 cosec? 0 -cot? 0 =1
|
~x1
1 2{3" ]
2x1 _l "
1.2 _3-4 -
2 3 6 6

11. Prove that following:

(i) cos 0 sin (90° — 0) + sin 0 cos (90°-0) =1

(ii) tan 6/ tan (90° — 6) + sin (90° — 8)/ cos 6 = sec’ @
(iii) (cos (90° — 8) cos 8)/ tan 8 + cos? (90° —06) =1
(iv) sin (90° — 8) cos (90° — 8) = tan 6/ (1 + tan? 0)
Solution:

(i) L.H.S. = cos O sin (90° — 8) + sin 6 cos (90° — 0)
=cos B xcos O +sin B xsin 6

=cos? 6 +sin’ 0

=1=R.H.S.
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(i) L.H.S = tan 6/ tan (90° — B) + sin (90° — B)/ cos 6

= tan 6/ cot 6 + cos 6/ cos 6

=tan 6/ (1/tan 6) + 1

=tan?6 + 1 =sec’0 =R.H.S.

(iii) L.H.S. = (cos (90° — 8) cos 6)/ tan 6 + cos? (90° — 8)
= (sin 6 cos 8)/tan 6 + sin’ 6

= (sin 6 cos 8)/ (sin 6/ cos 8) + sin’ 0

=cos? 0 +sin’ 0

=1=RHS,
. . _tanb
(iv) sin (90° - 6) cos (90° - 0) = 1+1an’0
L.H.S. = sin (90° - 0) cos (90° - 0) “* sin(90° - 0) - cosO
=cos Osin 0 sin?0+cos’0 =1
sin0
tan0 cos0
RHS. = Tuno = | sin’0
2
sin® cos” 0
cos0
" cos’@+sin’0
cos’ 0
sin®
cos sin@
=TT T cosd * cos? 0 = sin 0 cos O
cos’ 0

s LLHS. = RH.S.
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Prove that following (12 to 30) identities, where the angles involved are acute angles
for which the trigonometric ratios as defined:

12. (i) (sec A+tan A) (1 —sin A)=cos A
(ii) (1 + tan? A) (1 —sin A) (1 +sin A) = 1.
Solution:

Given,

() L.H.S=(secA+tanA) (1 -sinA)

] sin A

cosA+cosA (1 =sinA)

I

(1+sinA)x(1-sinA) 1-sin’A
COsA - COsSA

cos’ A
COsA

=cos A = R.H.S.
(1 —-sin® A = cos? A)

(i) L.H.S. = (1 + tan? A) (1 —sin A) (1 + sin A)
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sin? A

'+m T |() - sin? A)

c1=-sin? A =cos’ A
cos’ A +sin? A

- 2 2
- sin“A+cos“A=1
cos’ A xcos’A |
|
cosl A X COs A=1=RH.S.

13. (i) tan A + cot A=sec Acosec A

(ii) (1 —cos A) (1 +sec A)=tan Asin A.
Solution:

() L.H.S.=tan A+ cotA

= sin A/cos A + cos A/sin A

= (sin? A + cos? A)/ (sin A cos A)

=1/ (sinAcosA)

=secAcosecA

=R.H.S

(i)L.H.S.=(1-cosA) (1 +secA)
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1
= (1 - cos A) [Hcosh)

(cosA+1)
=(1-cosA) T A

- (1=cosA)(1+cosA) - 1-cos’ A sin? A

e
.

COSA COosA COSA
B sin A e sinA
© cosA =sinAx cosA
{1 —cos? A =sin? A}
=tan A sin A= R.H.S.

14. (i) 1/ (1 + cos A) + 1/ (1 — cos A) = 2 cosec’ A
(ii) 1/(sec A+ tan A) + 1/(sec A—tan A) =2 sec A

Solution:

()L.H.S.=1/(1+cosA)+ 1/ (1—-cosA)

_ I - cosA +1+cosA

" (1+cosA) (1 -cosA)
2 2

" 1-cos2A  sinZA
(1 - cos? A =sin? A)
=2 cosec’ A = R.H.S.

(ii)
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I 1
+
secA +tanA  secA - tanA

L.H.S.=

_ SsecA —tanA +secA +tanA
(secA +tanA)(secA —tanA)

N 2secA _2secA
Csec?A-tan?A 1

(csecA-tanA=1)
=2sec A=RHS.

15. (i) sin A/ (1 + cos A) = (1 —cos A)/ sin A

(ii) (1 — tan? A)/ (cot? A—1) =tan? A

(iii) sin A/ (1 + cos A) = cosec A— cot A
Solution:

(i) L.H.S. =sin A/ (1 + cos A)

On multiplying and dividing by (1 — cos A), we have
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_sinA(l-cos A) sinA(l-cos A)

1-cosZ A sinZA
(. 1 -cos? A=sin? A)
- l"ﬂ -~ R.HS.
sin A
| sin? A
1-tan? A cos? A
ii) L.H.S.= : =
W cot?A-1  cos?A |
sin? A
cosZA —sinZA
B cosZA _ cos? A —sin?A y sin? A
cos? A - sinZA cos?A cosZ A - sinZA
sinZA
. 2
= 5‘“2 A _ tan2A = R.H.S.
cosc A

(iif) R.H.S. = cosecA — cotA

B | COSA _ I-cosA
sinA  sinA sinA

(I - cosA) (} +*cosA)

{Multiplying and dividing by | + cosA}

= sinA(l +cosA)

~_l-cos’A  sin’A

~ sinA(1+cosA)  sinA(l+cosA) {1 —cos?A = sin?A}
~_sinA LHS

© l+cosA

16. (i) (sec A—1)/(sec A+1)=(1-cos A)/(1 + cos A)

(ii) tan? 6/ (sec 8 — 1) = (1 + cos 6)/ (1 — cos 0)
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(iii) (1 + tan A)> + (1 —tan A)> =2 sec’ A
(iv) sec?A + cosec? A = sec? A. cosec? A

Solution:

|=cos A

B cos A _l—cosAx cos A
T l4+cos A cos A 1+cos A

cos A
_1-csA _p Hs.
l1+cos A
(if) LHS tan’0 tan’o
11 = s
(secO—1)"  sec?0+1-2sech
‘sinie
_ cos’g ___sin’@ . cos’d
l . ,__2 cos™® 1+cos’®—2cosf
cos’0 cosf
sin?0  (1-cos?0)  (1+cos6)1 - cosb)
" (1-cost)  (1-cos8f ~ (1-cose)
| + cosb
= —— = R.H.S. Proved.
| - cosO

(iii) L.H.S. = (1 + tan A)? + (1 — tan A)?

=1+2tanA+tan?A+1-2tanA+tan?A
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=2+2tan’A

=2(1 +tan? A) [As 1 + tan? A = sec? A]

=2sec’A

=R.H.S.

(iv) L.H.S = sec? A + cosec? A

=1/cos® A+ 1/sin? A

= (sin? A + cos? A)/ (sin? A cos? A)

=1/ (sin? A cos? A)

=sec? Acosec?’ A=R.H.S

17. (i) (1 + sin A)/ cos A+ cos A/ (1 +sinA)=2sec A
(i) tan A/ (sec A—1) + tan A/ (sec A+ 1) =2cosec A
Solution:

(i) L.H.S. = (1 +sinA) cos A+ cos A/ (1 +sinA)
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) (1+sinA) (1 +sinA) + cos’A
cos A(1+sinA)

| +sinA +sinA +sin2A +cos?A

cos A(l1+sinA)
_ 1+2sinA+1 2+ 2sinA
"~ cos A(1+sinA) cos A(l+sinA)
_ 2(1+sm.f\) _ 2 — 2sec A
cos A(1+sinA) cos A
= R.H.S.
(if) tan A . tan A = 2cosec A

secCcA—1 secA +1

tan A +.tanA
secA—-1 secA+1]

1 1
=tfan A +
(SECA-I secAH)

secA +1+secA ~1
= tan A
(secA —=1)(secA +1)
B tanAx2secA  2secAtanA _ 2secA

L.H.S.=

—
—

sec? A -1 tan2 A~ tanA
2xIxcos A
elnﬂéareer

sin A =2 cosec A=

ipter-18-trig
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18. (i) cosec A/ (cosec A —1) + cosec A/ (cosec A+ 1) =2sec? A
(ii) cot A—tan A = (2cos2 A—1)/ (sin A —cos A)

(iii) (cot A—1)/ (2 — sec? A) = cot A/ (1 + tan A)

Solution:

()L.H.S. =

cosecA + cosecA
cosecA—1 cosecA+1
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T 1
= COSECA | — +
I_cosecA-l cosecA +1

= cosec A

[ cosecA +1+4cosecA -1
| (cosec A - 1) (cosecA +1)

cosecAx2cosecA  2cosec’ A
cosec2A -1 cot?A
2xsin? A 2

sin? A xcos? A B cos? A

=2 sec? A = RH.S.

(il) LHS.=cotA-tanA
_cosA  sinA cosz A -sinZA
" sinA cosA sinA cqu
_ cos?A - (1-cos?A)
sinA cosA
_cos?A-1+ cosZA
sin A cosA
_2cos? A -1
sinA cos A

= R.H.S.
CosA
cot A-1 _ SinA

2 - sec?A 2 - '
cosZA

elmqareer

-1

(ffl') L.H.S.=

2cos? A

:hapter-18-trig
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cos A
RHS. = cotA _ sin A
l1+tan A H_smA
cos A cos A
B sin A
" cos A +sinA
cos A

cos A y cos A

sinA .cos A +sinA
cos? A

sinA (cos A +sinA)

~. L.H.S. = R.H.S.

19. (i) tan? @ — sin? @ = tan? 0 sin? O
(ii) cos 6/ (1 — tan 8) — sin? 8/ (cos 8 — sin 8) = cos 6 + sin 6
Solution:

() L.H.S =tan’6 —sin? 6
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sin? 0 - sin? B cos? O
cosZ @

in2 Py . 2

=Sll‘l 0('2(:05_9) =’in20xsm )

cos< 0 cos? 0

‘suﬁe'um!e-mn’eshﬂe-R.H.s.

cosd sin? ©
(1) 1
—tan® cos@ -sin®
cos®  sin 29
l-tan® cos O —-sinf
cos®  sin?@
sin@ cos O -sin®
cos 0
cos 6 sin2 @
cos 0 —sin®  cos O —sinB
cos O

=cos O +sin 6

L.H.S.=

—

cos? __ sin29
cos B -sin® cos0O-sinb

_ cos? 6-sin? 0
cos 0 —sin@

; (cos 8 + sin®)(cos 6 - sin )

dCAesT

||= n

ths-chapter-18-trig
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sin? 0 - sin? B cos? O
cosZ @

in2 Py . 2

=Sll‘l 0('2(:05_9) =’in20xsm )

cos< 0 cos? 0

‘suﬁe'um!e-mn’eshﬂe-R.H.s.

cosd sin? ©
(1) 1
—tan® cos@ -sin®
cos®  sin 29
l-tan® cos O —-sinf
cos®  sin?@
sin@ cos O -sin®
cos 0
cos 6 sin2 @
cos 0 —sin®  cos O —sinB
cos O

=cos O +sin 6

L.H.S.=

—

cos? __ sin29
cos B -sin® cos0O-sinb

_ cos? 6-sin? 0
cos 0 —sin@

; (cos 8 + sin®)(cos 6 - sin )

dCAesT

||= n
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20. (i) cosec* 8 — cosec? 6 = cot* 6 + cot? 0

(ii) 2 sec? @ — sec* 8 — 2 cosec? © + cosec* 8 = cot* 8 — tan* 0.
Solution:

(i) L.H.S. = cosec* 6 — cosec? 6

= cosec’ 6 (cosec? B — 1)

= cosec? 0 cot? 8 [cosec® 8 — 1 = cot? 8]

= (cot? 8 + 1) cot? B

=cot* 0 + cot’ 6

=R.H.S.

(i) L.H.S. = 2 sec® 6 — sec* 8 — 2 cosec? O + cosec* 6

=2 (tan?0 + 1) — (tan? 0 + 1)2 - 2 (1 + cot? B) + (1 + cot? B)?

+sec’@=tan’0 +1
cosec’ 0 =1+cot’0

=2tan’6+2—(tan*6+2tan’6 + 1) -2 -2 cot? O + (1 + 2 cot?0 + cot* B)
=2tan’0+2—-tan*0—-2tan’0—-1-2-2cot?’0 + 1+ 2 cot?6 + cot* 6
=cot* 0 —tan* 6 = R.H.S.

21. (i) =cot B

(i) (tan® @ — 1)/ (tan 8 — 1) = sec? @ + tan 6

Solution:
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) 1 +cos0 - sin’0 B cos® + cos’ 0 1 —sin? 0 = cos? ©
(i) LHS. = sinB(1+cosB)  sinO(1+cosh) {“1-sm"0=c }

cosO(1+cosB) cosB
" sinB(1+cos®)  sin®

= R.H.S.
3
tan" 0|
(i) an 1 =sec2 0 + tan 0
(tanB -1)
L.H.S. = m(mn’-wmneu) (-a - b =(a-b)(a®+ab+ b))
=tan’0 +tan @+ 1 =tan’ O + | + tan O
= sec? O + tan 0 {-sec’®=1tan’ 0 + 1}
= R.H.S.
1+cosB-sin’®  cosB+cos’
; _ _ el _anl @ =
() LHS. = sinB(1+cos®)  sin@(1+cosB) (1 - sin’ 6 = cos’ 6)

cosO(1+cos®) cos

~ sinB(1+cos®)  sin® = cot 6
= R.H.S.
3
tan” 0 - |
(i) = =sec? 0+ tan
tan® - 1)
LHS. = (mn—e‘—(tan B+tan@+1) (-a -5 =(a-b)(a® +ab+ b))
=tan’@ +tan @+ 1 =tan’ O+ | +tan O
=sec? 0 + tan 0 {~sec2®=tan? 0 + 1}
= R.H.S.

22. (i) (1 + cosec A)/ cosec A=cos? A/ (1 -sin A)
(i)

Solution:
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(i) l+cosecA cos® A

cosecA  1—sinA
LHS = l+4cosec A
cosecA
l + __.L]_

1+ cosecA sin A sinA+1 sin A

L.HoSo = OOSQBA o l ' - sin A x l
sin A

=sinA+1

cos’ A 1-sin’ A
R.HS. = : -

l-sinA 1-sinA
(1+sinA)(1-sinA)

1-sinA
. L.H.S. = R.H.S.
| -cosA
+ COsA

=]l+sinA=sinA+ 1

(if) = cosecC A - cCot A

|-cosA
| +cos A

L.HS. =

Rationalising the denominator

(1-cosA)(1-cosA)
“ Y(1+cosA)(1-cosA)

1-cos? A sin? A

) ‘((l-mA)’ J(l-cosA)’

l-cosA cosA

sinA  sinA

elndﬁareens
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(i) l+cosecA cos® A

cosecA  1—sinA
LHS = l+4cosec A
cosecA
l + __.L]_

1+ cosecA sin A sinA+1 sin A

L.HoSo = OOSQBA o l ' - sin A x l
sin A

=sinA+1

cos’ A 1-sin’ A
R.HS. = : -

l-sinA 1-sinA
(1+sinA)(1-sinA)

1-sinA
. L.H.S. = R.H.S.
| -cosA
+ COsA

=]l+sinA=sinA+ 1

(if) = cosecC A - cCot A

|-cosA
| +cos A

L.HS. =

Rationalising the denominator

(1-cosA)(1-cosA)
“ Y(1+cosA)(1-cosA)

1-cos? A sin? A

) ‘((l-mA)’ J(l-cosA)’

l-cosA cosA

sinA  sinA

elndﬁareens
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23. (i) =tan A +secA
(ii) =cosec A—cotA

Solution:
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1+sinA
_ 1—sinA

— tanA + secA

14+sinA
1—sinA

- l+sinA
LHS. = [—sinA

Rationalising the denominator,

- (1+sin A)(l-+ sinA)
" Y(1-sinA)(1+sinA)

(1+sinA)> ) J(]+sin A)?

V 1-sin’ A cos’ A
1+sinA 1 sinA
= cosA _ cosA | cosA

Rationalising the denominator,

(I-cosA)(1-cosA)
(1+cosA)(1-cosA)

el r?EE.T )

l-cosA
sin A

-18-trig
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1+sinA
_ 1—sinA

— tanA + secA

14+sinA
1—sinA

- l+sinA
LHS. = [—sinA

Rationalising the denominator,

- (1+sin A)(l-+ sinA)
" Y(1-sinA)(1+sinA)

(1+sinA)> ) J(]+sin A)?

V 1-sin’ A cos’ A
1+sinA 1 sinA
= cosA _ cosA | cosA

Rationalising the denominator,

(I-cosA)(1-cosA)
(1+cosA)(1-cosA)

el r?EE.T )

l-cosA
sin A

-18-trig
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24. (i) =2cosecA
(ii) cos Acot A/ (1 —sinA) =1+ cosec A

Solution:

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
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secA-1+secA +1 2secA

- ;I(secmn(seca-l) - ,)mza-l

{~sec?A-1 =tan? A}

~ Jtan’A  tanA

2xCcosA 2
cosAxsinA  sinA

=2 cosec A = R.H.S.

' cosA cotA
(”’) I_Si.nA = 1 + cosec A
cosA cotA COSA COsA COsA
L_H,S‘m - = N N COS = .
I-sinA sinA(l-sinA) sin A
cos’ A 1-sin’ A

sinA(1-sinA)  sinA(l-sinA)
{~cos? A=1-sin?A}
; (1+sinA)(1-sinA) l+sinA

& nd Gareer

sin A

“ einA T ocinA =cosecA + |
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secA-1+secA +1 2secA

- ;I(secmn(seca-l) - ,)mza-l

{~sec?A-1 =tan? A}

~ Jtan’A  tanA

2xCcosA 2
cosAxsinA  sinA

=2 cosec A = R.H.S.

' cosA cotA
(”’) I_Si.nA = 1 + cosec A
cosA cotA COSA COsA COsA
L_H,S‘m - = N N COS = .
I-sinA sinA(l-sinA) sin A
cos’ A 1-sin’ A

sinA(1-sinA)  sinA(l-sinA)
{~cos? A=1-sin?A}
; (1+sinA)(1-sinA) l+sinA

& nd Gareer

sin A

“ einA T ocinA =cosecA + |
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25. (i) (1 +tan A)/ sin A+ (1 + cotA)/ cos A=2 (sec A+ cosecA)

(ii) sec* A—tan* A=

Solution:

(i) el 4 Lot — 9(secA + cosecA)

1+2tan?A

sin A -I-f 510,54 L cot A
_ an cot.
L.H.S = sinA + cosA
sin A cos A
%y —— 14—
- cos A N sin A
sin A cos A

cosA+sinA+sinA+cosA

cos Axsin A cos Axsin A

=2

=2
=2

(i) sec* A—tan* A=

[ cosA +sinA

. cosAsinA

. cos A s sin A
cos AsinA  cos AsinA

| +__l
_sinA cosA]
(cosec A + sec A)
(sec A + cosec A) = R.H.S.

1+2tan’A

L.H.S. =sec* A—tan* A
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= (sec® A—tan? A) (sec? A+ tan? A)

= (1 +tan* A—tan* A) (1 + tan* A + tan* A) [As sec? A=tan* A+ 1]
=1(1+2tan?A)

=1+2tan’ A=R.H.S.

26. (i) cosec® A —cot® A=3 cot? Acosec? A+ 1

(i) sec’ A—tan® A=1+ 3 tan? A+ 3 tan* A

Solution:

(i) cosec® A — cot® A =3 cot? Acosec? A+ 1

L.H.S = cosec® A — cot® A
= (cosec? A)? - (cot? A)®
= (cosec? 8 — cot? A)® + 3 cosec? A cot? A (cosec? A — cot? A)
= (1) + 3 cosec? A cot? A x 1
=1+ 3 cot® A cosec® A
=3 cot? A cosec? A + | = RHS.
(if) secA—tan®A=1+3tan’?A+3tan'A
L.H.S.=sec’ A-tan® A
= (sec’ A)’ - (tan® AY
= (sec? A — tan? A)’ + 3 sec? A tan? A (sec? A — tan? A)
=(1P¥ +3sec?Atan? A x |
=1+3sec? Atan A
=1+ 3 [(1 + tan® A) (tan? A)]
=1+3 [tan? A + tan® A] '
=1+3tan’A+3tan®* A=R.H.S.

27.
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(i) cotd—cosecd—1 __ 14cost

cﬂtﬁ—pogecﬁ“rl - sinf ;
s sin - SN
(") cot@+cosectl ~— 2 T cot@—cosect

Solution:

(i)
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— cotf—cosecl—1
L.H.S cottl —cosect+1

cosﬂ+ | -
sin® sin0
cos 6 1
- -—+1
sin® sin®
_cosB+l-sin9x sin®
- sin@ cos 0 ~1+sin0

_cosO+1-sinb
cosO-1+sin®
_cos 6 +(1-sin0)
" cos 0 —(1-sind)
[cos 6 + (1 —sinB)][cos B + (1 - sinB))
~ Tcos 8- (1-sin8)][cos6 + (I - sin0)]

_ [cos 8 +(1-5in0))?
0520 - (1-sin0)2
(cos 0 +1—sinB)2
c0s20 — (1+ sin2 0 - 2sin0)
_cos? 0 +5sin? 0 +1+2cosH - 2sin6 - 25in O cosO
- cos? 0 -1-sin2 0 +2sin0

141+ 2cos0-2sind - 2sinOcos 0
1-sin20-1-sin? 0+ 2sind

2+2¢os9 2sin® — 2sinB cosO
2sin0 - 2sin2 @

0)-2sinB(l +cos 6)
elndw

_ (1+cos0)2(1-sinB)
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sin® 94 sin®
(i) cot O + cosec 6 cot O - cosec 0

_ sin® +sin 0= sin®
L.HS. = 2os0 T cosO+1

sin® sin©

1+cosO
_1- cos? 0 _ (1+c0s0) (1 - cosb)

1+cos® 1 +cosO

=]-cosB

sin®
HS. =2+
RHS cot O - cosecH

sin®
cos@ |
sin sin@
sin 0
cosO - |
2¢c0s0-2+sin2 0

cos0 -1

=2+

=2+

 2cos8-2+(1-cos? 6)
. cosO-1.

2 (0050 - I) + (l + cose)(l cose) iths-chapter-18-trig
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=(cosB-1)(2—1-cos 8) (cosB6—-1)

=1-cos 6

Hence, L.H.S = R.H.S.

28. (i) (sin 8 + cos 0) (sec 6 + cosec 8) =2 + sec 6 cosec 0
(ii) (cosec A —sin A) (sec A—cos A) sec?A=tan A
Solution:

(i) (sin © + cos B) (sec © + cosec B) = 2 + sec B cosec 6

L.H.S. = (sin © + cos 0) (sec 0 + cosec 0)

1 1
= (sin® +cos O
(sin®+c ) cosB+sin9

_ (sin6 + cos 6)(sin® + cos 0)
- sinBcos 6

sin 6 +sin 6cos 0 +sin Ocos O +cos” 6

sin Ocos 6
I+ 2sin B cos® 1 2sin 6 cos 0

= +
sin © cos O sin®cos® sinBcosb

= cosec O sec O + 2
=2 + sec O cosec 0,

=R.H.S.

(ii)
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L.H.S = (cosec A — sin A) (sec A — cos A) sec’ A

f
|
51

>
S
=
18,

>
S
g |_
>

cos’ A sin’ A 1 sin A
sinA cos A cos’A  cos

R.H.S.

>
g
>

29.

(i) sin3;ﬂ1+cr}53:’1 + sin3A—cos> A — 2

SmAerSA sinA—cosA
( tan A 1+ mtzfl_ -1
1+tan?A ' 1+cot2A

Solution:

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
onometric-identities
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o sin® A+cos® A sin®A—cos®
(I sinA+cosA + sinA— rm-l 2
L.H.S = sin? A+cos® A sin® A—eos® A
stnA+cosA sinA—cosA
(sinA +cosA)(sin2 A ~sinA cosA +cos? A) N (sinA -cos A)(sin?A +sinA cos A +cos?A)
(sinA +cos A) (sinA —cos A)

=(l -sinAcosA)+ (]l +sinAcosA)
[ sin? A+cos? A =1}
=]-sinAcosA+1+sinAcosA=2=RH.S.
.. tan? A cot? A
(ii) — + 3 =1
|+tan“A | +cot“A
1
LHS.-_E°A | an’A
I+m2A |+_1___
tanZA
L
an?A_ tan?A
1+tan?A tanZ A +1

Il

tan? A
tan? A tanZA
= +
1+tan2 A  tan?A(tanZ A +1)
tan? A 1
= +
l+tan2 A l+tanZ A
2
_l+4an”A . s
1 +tan?A

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
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(i) sin’ A+cos3 A sin®A—cosSA _
sinA+cosA . .H'Hf.-].—f'U-jv'.'i -

L.H.S = sin? A+cos® A sin® A—cos® A

stnA+ecosA sinA—cosA
(sinA +cosA)(sin2 A ~sinA cosA +cos? A) . (sinA —cos A)(sin2A +sinAcos A +cosZA)
- (sinA +cos A) (sinA —cos A)

=(l -sinAcosA)+ (]l +sinAcosA)

[ sin? A + cos®* A =1}
=]-sinAcosA+1+sinAcosA=2=R.HS.
tan? A . cot? A -1
1+tan?A 1 +cotZA

1
A an’A
1+tanA 41

tan®A

1
an?A | _wn’A
1+tan?A  tan? A +1

tan? A
tanZ A . tanA
1+tan2 A tan?A(tan? A +1)

(if)

L.HS.=

L}

tan? A ) |
l+tan2 A l+tanZ A

2
Jl+w@ntA L RHS.

1+ tan2A
30. (i) 1/ (sec A+tan A)—1/cos A=1/cos A—1/(sec A—tan A)
(i) (sin A + sec A)? + (cos A + cosec A)? = (1 + sec A cosec A)?
(iii) (tan A + sin A)/ (tan A -sin A) = (sec A+ 1)/ (sec A—1)

Solution:

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
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: 1 1 1 1
(i) =

secA+tan A 1_ cos A _1co.-a_~1  secA—tanA

L.H.S = secA+tanA  cosA

| |
1 +sinA_cosA

coOSsA CcosA

cos A |

l+sinA-cosA

cos2A-1-sinA _ —sin? —sinA

cos A(l +sinA) cos A(l+sinA)

_ —sinA (1 +sinA)
~ cos A(l +sinA) S-una
L
cos A sec A -tanA
1 |
cosA 1 sinA
cosA cosA

_ | cos A

cosA I1-sinA
I-sinA -cos? A sin? A -sinA

R.H.S.=

=

cos A(1-sinA)  cos A(l1-sinA)

-sinA +sin?A _ -sinA(l-sinA)
cosA(l—smA) cos A(l -sinA)

elndﬁareer

L.H.S. R.H.S.

rig
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1 1
cosA | _ sinA

cosA cosA
_ 1 cos A
-cosA-l—sinA
_1-sinA-cos’ A sin? A-sinA

cos A(1-sinA)  cos A(1-sinA)

=

-sinA +sin2A  -sinA(1-sinA)

— -—

“cos A(1-sinA) cos A(l-sinA)

-sinA = —tanA
COSA
L.H.S. = R.H.S.
(ii) (sin A + sec A)? + (cos A + cosec AY = (1 + sec A cosec A)
L.H.S. = (sin A + sec A)? + (cos A + cosec A)?

=sin? A + sec2 A + 2sin A sec A + cos2 A + cosec? A + 2cos A cosec A

I
= (sin? A + cos? A) + (sec? A + cosec? A) + 2sinA x

2sin? A +2cos’ A

A +2xcosAx

1 |
= + -
1+ [cosz A sin’ A | *

sin A cos A

2[sin? A +cos’ A)

sin? A+cos’ A
= ] &

cos’.tsinzA_+ sin A cos A

=1+ cos? Alsin:' A T osin AzcosA [ sin @ + cos® 0 + 1]

- (l+—--—I ]2 [ (@+ by = a + (b) + 2ab))
cos A sin A

= (1 + cosec A sec A)?

= R.H.S.

tan A +sinA secA +1

(i) GanA—sinA ~ secA-1

sinA . sinA +sinAcosA
) +SinA
fanA +sinA COSA cosA

“ tanA-sinA _ SinA = sinA -sinAcosA
——— =SinA
COsA COsA

sinA(l+cosA) 1+cosA

~ sinA(l-cosA)  1-cosA
| On dividing each term by cos A, we have

!éliﬁil@éreer

L.H.S.

]
sin A
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31. If sin 8 + cos 6 = V2 sin (90° — 8), show that cot 8 =2 + 1
Solution:

Given, sin 6 + cos 6 = V2 sin (90° — 6)

sin B + cos 8 = V2 cos 0

On dividing by sin 8, we have

1+ cot®=v2cot0

1=~2cot®—cotB

(N2-1)cot 6 =1

cot®=1/(\2-1)

Ix(V2 +1) (Rationalising the denominator)

R EE

(ﬁ“) _ V2 +1 _ J2 +1
2 - 2o :

J2 +1=RHS.

Hence, cot © = V2 + 1

32.1f 7 sin* 0 + 3 cos? 8 = 4, 0° < 6 < 90°, then find the value of 6.
Solution:

Given,

7sin?0+3cos?’8=4,0°<0<90°

3sin?0 +3cos?0 +4sin?6 =4

3(sin?0+3cos?0)+4sin?0=4

3(1)+4sin’6=4

4sin’0=4-3

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
onometric-identities/
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sin?0 ="

Taking square-root on both sides, we get

sin @ ="%

Thus, 6 = 30°

33.If sec 8 + tan 8 = m and sec 8 — tan 8 = n, prove that mn = 1.
Solution:

Given,

secb+tanB=m

secb—-tanB=n

Now,

mn = (sec O + tan ) (sec 8 —tan 0)

=sec’f—tan’0 =1

Thus, mn =1

34.If x—asecO+btan 8 andy=atan 6 + b sec 0, prove that x*> — y?> = a? — b2
Solution:

Given,

X =

asecO +btan 6,

y=atan8 +bsecO

Now,

x?—y?=(asecO+btan 0)>— (atan 6 + b sec 6)*

= (a® sec? © + b% 1an? © + 2ab sec O tan 0) — (a* tan? 8 + b? sec? O + 2ab sec O tan 0)

= a® sec2 @+ b% tan? O + 2ab sec O tan 0 — a® tan? 0 — b? sec? O — 2ab sec 0 tan O

= & (sec? 0 — tan? 0) — b? (sec? O - tan? 0)

=@ x| - x1 {sec?® —tan? O = 1)
=g -

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
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— Hence proved.

35.f x=h+acos0andy=k+asin0, prove that (x — h)? + (y — k)? = a2
Solution:

Given,

x=h+acosb

y=k+asin@

Now,

x—h=acos 0

y—k=asin®

On squaring and adding we get

(x—=h)?+ (y—k)>=a%cos?0 + a?sin? 0

= a?(sin? 0 + cos? 8)

= a? (1) [Since, sin? 6 + cos? B = 1]

— Hence proved

Chapter Test

1. (i) If 8 is an acute angle and cosec 0 = V5, find the value of cot 8 — cos 6.
(ii) If @ is an acute angle and tan 8 = 8/15, find the value of sec 8 + cosec 6.
Solution:

Given, 8 is an acute angle and cosec 8 = V5

So,

sin @ =115

And, cos 8 = (1 — sin? 8)

cos 8 = (1 — (1/\5)?)

=(1 - (1/5))

= ~/(4/5)

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
onometric-identities/
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cos 6 = 2/\5
Now,

cot 0 — cos B = (cos 6/sin B) —cos 6

1
P2

2
5
5 s

G []
A 15 B (i) Given, 8 is an acute angle and tan 6 = 8/15
In fig. we have

tan 6 = BC/AB = 8/15

So,BC=8andAB =15

By Pythagoras theorem, we have

AC = (AB? + BC?) = (5% + 8%) = V(25 + 64) = 289

= AC =17

Now,

sec 8 = AC/AB =17/15

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
onometric-identities/
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cosec 6 = AC/BC =17/8
So,
sec 0 + cosec B8 =17/15+ 17/8

= (136 + 255)/ 120

391/120

2. Evaluate the following:
(i) 2 x () — tan 45° + tan 13° tan 23° tan 30° tan 67° tan 77°
(ii) + sin? 63° + cos 63° sin 27°

Solution:

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
onometric-identities/
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M -‘) X (g-un—jfllt}—-,-:-u_q.—’T[]“)
. .7 2'}?"—-— ) I._(’I & 4 =0 o Mo ol I- ——— g
sin=29%+stn=69 -tan 45" +tan 13°tan 23°tan 30° tan 67° tan 77

[ cos? (90° - 70°) + cos? 70°
”z_sin’25°+sin2(90°—25°) — tan 45° + tan 13° tan 77° tan 23° tan 67° tan 30

_sin2?0°+cosz 70
| sin® 25° + cos® 25°
2”) | 13 cot 13 23 23 :
- - . + Q =] [=] —

1 tan 1::t:ot tan cot ® \5
=2_1+1x%x]1 x 7
|
B3 3
\Gx-\ﬁ 3
sec29°
(i) Cosecgle *+ 2 cot 8 cot 17° cot 45° cot 73° cot 82° — 3(sin? 38° + sin? 52°)

sec29°
- cosec(90° — 29°) + 2 cot 8° x cot (90° — 8°) x cot 17° x cot (90° — 17°) cot 45° -

3[sin® 38° + sin® (90° — 38°)]

1
]- 1 + tan 13° tan (90° — 13°) tan 23° tan (90° - 23°) x i

J§+I
3

o G-

+

sec 29°
= Sec29° T 2 cot 8° tan 8° x cot 17° tan 17° x 1 - 3(sin® 38° + cos? 38°)

1+2x1x1x1-3x1=1+2-3=0

sin? 22° + sin” 68°
(i) 08?229 + cos” 68°
sin? 22° + sin? (90° - 22°)
cos’ 22° + cos? (90° - 22°)
sin? 22° + cos® 22°

- COSI 22n+3in2 22° + 51“2 63° + cos 63° % cos 63°

+ sin? 63° + cos 63°sin 27°

+ sin? 63° + cos 63° sin (90° — 63°)

I
i (sin? 63° + cos? 63°) =1+ 1 =2

3. If 4/3 (sec? 59° — cot? 31°) — 2/3 sin 90° + 3 tan? 56° tan? 34° = x/2, then find the value
of x.

Solution:
Given,

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
onometric-identities/
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4/3 (sec? 59° — cot? 31°) — 2/3 sin 90° + 3 tan? 56° tan? 34° = x/2
4 2 . .
= 5 [Secz 590 - Cotz (90'9 - 59")] —_ E sin 90° -+ 3 tanz 560 mnz (909 _— 560) = 3

4 2
E[mc2 59° — tan® 59°] - 3 X 1 + 3 tan? 56° cot? 56° = %

4. (i)cos A/ (1 —sinA)+cos A/ (1 +sinA)=2secA
(ii) cos A/ (cosec A+ 1) + cos A/ (cosec A-1)=2tan A

Solution:

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
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fT}.“i_f;l f”"'“l
(1) 1—sinA l4+sin 4 SEC _1
cos A cosA
LHS=1-sinA l+sinA

1 ]
=CosS A — :
[l—smA I+smA]

1+sinA +1-sinA
(l sinA)(1+sinA)

] 2cos A
smzﬁ | cos’A

=2sec A =
cosA R.H.S.
.\ cos A . cos A
(if) cosec A+1 cosec A -1
LHS=_S08A _ _cosA
- cosecA+1 cosecA-1

=2tanA

. , 1
= COSA +
cosec A+1 cosec A-1

=Cos A

" cosec A — 1+ cosec A +1
(cosec A +1)(cosec A —1)

COS A [2 cosec A ] 2 cos A maths-chapter-18-trig

elﬂdca reer.

2 ‘213!1A R.H.S.
cot“A Ccot A
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fT}.“i_f;l f”"'“l
(1) 1—sinA l4+sin 4 SEC _1
cos A cosA
LHS=1-sinA l+sinA

1 ]
=CosS A — :
[l—smA I+smA]

1+sinA +1-sinA
(l sinA)(1+sinA)

] 2cos A
smzﬁ | cos’A

=2sec A =
cosA R.H.S.
.\ cos A . cos A
(if) cosec A+1 cosec A -1
LHS=_S08A _ _cosA
- cosecA+1 cosecA-1

=2tanA

. , 1
= COSA +
cosec A+1 cosec A-1

=Cos A

" cosec A — 1+ cosec A +1
(cosec A +1)(cosec A —1)

COS A [2 cosec A ] 2 cos A maths-chapter-18-trig

elﬂdca reer.

2 ‘213!1A R.H.S.
cot“A Ccot A
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5. (i)
(ii) (cosec 0 — sin 8) (sec 8 — cos 0) (tan 0 + cot 8) = 1.

Solution:

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
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(cosf—sinB){1+tand)
(i} 2cos20—1 = sect
(cosf—sin®){14+tand)
LHS= 2e0s20—1

_ (cos 0 -sinB)(cos O +sin0)

"~ cos0(2cos20-1)

B cos’ 0 -sin? @ _cosze-(l-coszﬁ)
-wse(ZcosZB-l) B cosB(zcosze-l)

_coszﬂ-l+coszé N 2¢0s%0 - 1
cos 0 (2cos20-1)  cosO (2cos>8-1)
= ! =sec 0 =R.H.S.

cos 0

(ii) (cosec B — sin 0) (sec 6 — cos 0) (tan 0 + cot 0) = I
L.H.S. = (cosec 0 - sin 0) (sec © - cos 0) (tan 0 + cot 6)

_ -I —aine [ _coso (sin9+cosﬂ
sin 0 cos O cos® sin@

1-sin?8){1-cos’ 0 sin® 0+ cos’ 0
- sin 0 cos 0 sin 6 cos 0

- (cos® B xsin? ) 1
" sinBcos®  sin0cos®
sin? cos’ 0

N sin 0 cos’ 0 =1=RHS.
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(cosf—sinB){1+tand)
(i} 2cos20—1 = sect
(cosf—sin®){14+tand)
LHS= 2e0s20—1

_ (cos 0 -sinB)(cos O +sin0)

"~ cos0(2cos20-1)

B cos’ 0 -sin? @ _cosze-(l-coszﬁ)
-cos9(2cosze-l) B cosB(zcusze—l)

_c0529-1+coszé N 2¢0s%0 - 1
cos 0 (2cos20-1)  cosO (2cos>8-1)
= ! =sec 0 =R.H.S.

cos 0

(ii) (cosec B — sin 0) (sec 6 — cos 0) (tan 0 + cot 0) = I
L.H.S. = (cosec 0 - sin 0) (sec © - cos 0) (tan 0 + cot 6)

-I _sin® ] — cos 0 (sin8+cosﬂ
sin 0 cos O cos® sin@

1-sin?8){1-cos’ 0 sin® 0+ cos’ 0
- sin 0 cos 0 sin 6 cos 0

- (cos® B xsin? ) 1
" sinBcos®  sin0cos®
sin? cos’ 0

N sin 0 cos’ 0 =1=RHS.

6. (i) sin?0 + cos* 8 = cos? 0 + sin* 0

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
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(i)

Solution:

Given,

(i) sin? @ + cos* B = cos? O + sin* ©
L.H.S. =sin? 0 + cos* ©
=(1-cos?0) + cos* 0
=cos* 0 —cos?6 + 1
=cos?0 (cos?0—1) + 1
=cos? 0 (- sin? B) + 1
=1 —sin? 0 cos? O

Now,

R.H.S. =cos? 6 + sin* 0
=(1-sin?0) +sin* 0
=sin*0-sin’0 + 1
=sin?20 (sin?6—1)+1
= sin? 0 (-cos? B) + 1

=1 —sin? 0 cos? O

Hence, L.H.S. = R.H.S.
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- cot 6 -l_m.':|5¢=:t.:9+l__.'zi‘m:e
W) Cosec@+1 cot 0

cot O cosec 0 +1

L.H.S.=
cosec O +1 * cot 6
cos O 1 ]
_ sin® . sin O
T cos 0
—— +1
sin O sin ©
cos O 1+sin B
B sin O i sin 0
" 1+sin®  cosO
sin O sin 0

cose sin O l+sin® y sin 0

" sin© l+sin0+ sin O cos 0
cos 0 l+sinB

+
l+sin© cos 6
cos® 0 + i+sin29+25in9
(1+sinB)cos O

I+1+2sinB 2+ 2sin®

~ (1+sin 8)cos 0 (1+sin 8)cos 6

_ 2(1+sin®) 2
" cos 0(1+sinB) " cos @
! =2sec 8 =RHS.

onometric-iaenutes/
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- cot 6 -l_m.':|5¢=:t.:9+l__.'zi‘m:e
W) Cosec@+1 cot 0

cot O cosec 0 +1

L.H.S.=
cosec O +1 * cot 6
cos O 1 ]
_ sin® . sin O
T cos 0
—— +1
sin O sin ©
cos O 1+sin B
B sin O i sin 0
" 1+sin®  cosO
sin O sin 0

cose sin O l+sin® y sin 0

" sin© l+sin0+ sin O cos 0
cos 0 l+sinB

+
l+sin© cos 6
cos® 0 + i+sin29+25in9
(1+sinB)cos O

I+1+2sinB 2+ 2sin®

~ (1+sin 8)cos 0 (1+sin 8)cos 6

_ 2(1+sin®) 2
" cos 0(1+sinB) " cos @
! =2sec 8 =RHS.

onometric-iaenutes/
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7. (i) sec* A(1-sin*A)-2tan’ A=1
(ii) =sec A+ cosec A

Solution:

(i) sec* A(1—sin* A)—2tan? A=1

L.H.S.=sec* A(1-sin*A)—2tan? A

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-18-trig
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1

(1 +sin? A) (1 -sin? A)-2tan? A

4
cos*A [+ @b = (a+b)(a-b)
_(1+sin’A)cos’A _ sin’A
cos'A cos’A

1 +sin A _ 2sin%A
B cos?A cos’A
_1+sin? A -2sin’A
) " cos’A
_1-sin? A cos’A
T cos?A cosA
(- 1 =sin A = cos?A)

=1

= R.H.S.
1

(i) — +—
sinA+cosA+1l sinA+cosA =1
1 1

= sec A + cosec A

L.H.S.=— 4 —
sinA+cosA+1 sinA+cosA-1
_ sinA+cos A-l+sinA +cosA +1
(sinA +cos A +1)(sinA +cos A -1)
_ 2(sinA +cos A)
(sinA +cos A)? - (1)2
2(sinA +cos A)

sin?A +cos®A +2sinAcos A - |
_ 2(sinA +cos A)
14+ 2sinAcos A -1
_2(sinA +cos A)
~ 2sinAcos A
_sinA+cosA  sinA cos A

- = — +
sin A cos A sinAcos A  sinAcos A

_ 1 N 1
cos A sinA

=sec A + cosec A = R.H.S.
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1

(1 +sin? A) (1 -sin? A)-2tan? A

4
cos*A [+ @b = (a+b)(a-b)
_(1+sin’A)cos’A _ sin’A
cos'A cos’A

1 +sin A _ 2sin%A
B cos?A cos’A
_1+sin? A -2sin’A
) " cos’A
_1-sin? A cos’A
T cos?A cosA
(- 1 =sin A = cos?A)

=1

= R.H.S.
1

(i) — +—
sinA+cosA+1l sinA+cosA =1
1 1

= sec A + cosec A

L.H.S.=— 4 —
sinA+cosA+1 sinA+cosA-1
_ sinA+cos A-l+sinA +cosA +1
(sinA +cos A +1)(sinA +cos A -1)
_ 2(sinA +cos A)
(sinA +cos A)? - (1)2
2(sinA +cos A)

sin?A +cos®A +2sinAcos A - |
_ 2(sinA +cos A)
14+ 2sinAcos A -1
_2(sinA +cos A)
~ 2sinAcos A
_sinA+cosA  sinA cos A

- = — +
sin A cos A sinAcos A  sinAcos A

_ 1 N 1
cos A sinA

=sec A + cosec A = R.H.S.
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8.(i) +sinB6cosB=1
(ii) (sec A—tan A)2 (1 +sin A) =1 -sinA.

Solution:
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3 R .
mn_ﬁ-ﬁus f + S'I-'J’IHCOSQ _ 1

(1) sinfcosh
Hs = sin’@+cos’0
~ TsinB+cosg ' SnOcos®
(sin® + cosB)(sin’ O —sinOcosO + cos’8) -
_ - + sin O cos 6
(sin@ + cos )
=sin? O + cos? B — sin O cos O + sin O cos O
=1 =R.H.S.

(ii) (secA-tan A)? (1 +sinA)=1-sin A

2
1 sinA i
cosA cCcosA (I'+sinA)

L.HS.= [

(1-sina)
“| TcosA (1 +sin A)

(1 smua.)I
cosl A (1 +sinA)

_ (- smA)2(1+smA)
1-sin’ A
(1-sinA)*(1+sinA)
T (1-sinA)(1+sinA)

=] -sin A=R.H.S.
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sin“f+cos’d 4 ginfOeosf) = |

(1) sinfcosh
.. sin’@+cos’0
=~ TsinB+cose T SmOcosb
(sin® + cosB)(sin’ O —sinOcosO + cos’8) -
_ - + sin O cos 6
(sin@ + cos )
=sin? 0 + cos? 6 — sin O cos O + sin O cos O
=1 =R.H.S.

(ii) (secA-tan A)? (1 +sinA)=1-sin A

LHS, = 1 sinA ’ .
A5 T0sA  cosa ) (1 HsinA)

(1-sinA)
“ | TcosA (1 +sinA)

(1 sum)I
cosl A (1 +sinA)

_a- smA)2(1+smA)
1-sin’ A
B (1-sinA)?(1+sinA)
~ (1-sinA)(1+sinA)
= | -sin A = R.H.S.

9.(i) =sinA+cosA

(ii) (sec A—cosec A) (1 +tan A + cot A) =tan Asec A—cot A cosec A
(iii)
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Solution:
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Y |
cos A stn- A

(i) 1—tanA " cosA—sinA

-
cos A st~ A
LHS =1—tanA cos A—sin A

cosA . 5
sin A sin” A
cosA  COosA-sinA
cOSA X COSA sin? A
cosA-sinA ~ cosA-sinA
cos’ A sin? A
cosA-sinA ~ cosA-sinA
cos’A-sin’ A
COSA —-sinA
(cosA +sin A)(cosA —sinA)

(cosA =sinA)

= sinA + cosA

-l_

=cosA +sinA =R.H.S.
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(ii) (sec A—cosec A) (1 +1tanA + cotA) =tan A sec A — cot A cosec A
L.H.S. = (sec A — cosec A) (1 + tan A + cot A)

1 B 1 1+sinA‘+cosA
cosA sinA cosA sinA

sinA —cosA  SinAcosA +sin® A +cos’ A
~ sinAcosA ) sin AcosA
sinA—-cosA  sinAcosA+1
~ sinAcosA  sinAcosA

(smA cosA)(smAmsA +1)

sin? A cos’ A
R.H.S. = tan A sec A — cot A cosec A
sin A 1 COSA 1

cosA cosA ~ sinA sinA

sinA COSA sin® A - cos® A
cos’A " sin?A  sin?A cos’A
(smA. cosA)(sin® A +cos? A +5in AcosA)

sin? Acos® A
(smA cosA)(l+smAcosA}

sin? Acos® A
(sinA —cosA)(sinAcosA +1)

sin? Acos® A

. LHS.=RH.S.

tan’ 9 cosec’ 0 1
tan?0-1 " sec’@-cosec’®  sin’0-cos’0

tan’ 0 cosec’ 9
tan20—-1 = sec’ - cosec’
sin’ 0 1 1

» = 2 R
coszﬂ sin®@ sin“ cos’ 0 sin’@

=

(iid)

LHS. =

snlo 1 1 cos’® " sin?0—-cos0 | sin’0- cos’ 6

cosi@ cos’0 sin’® sin?Bcos? @
sin® 0 sin’ 6cos’ 6

sin?8 - cos20  sin’0(sin’ 0 —cos’ 0)
sin’ 0 cos’ 0

sin*6-cos’®  sin’0-cos’0

| ) sin29+ccs:9 - 1 — _RHS.

sin"0-cos”® sin“6-cos”0

Covinvuiv iuvituuvy
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10.

Solution:
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sinA4cos A stnA—cos A
LHS =stnA—cos A sitnA+cos A

(sinA +cosA)’ +(sinA —cosA)?
sin? A —cos? A
2(sin? A +cos? A)
sin A - cos® A
- 2x1 2
sinA-cos’A ~ sin?A-cos’A
= RHS. |

Now, we have
2

sin® A —cos® A

2 2
T 1-cos’A-cos’A  1-2cos’A
= R.H.S.

Now, we have
2

sin’ A —cos’ A
2
sinfA—(1-sin’ A)
2
sin®A-1+sin’ A

a—

2
2 cos’ A
3 T o = 3 7
sin“A-cos“ A sin A_cos A
cos’ A cos’A

2sec’ A RILS
~ tan?A -1 e
Hence,
sin A+cos A sinA—cosA __ 2 . 2 . Vscs A
sitnA—cos A sinA+cosA .wiug.-'l—r'uszgl T 1-2c0s*A T tanA-1
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11. 2 (sin® @ + cos® 8) — 3 (sin*@ + cos*B) +1=0

Solution:

Given,

2 (sin®@ +cos®0)—3(sin*B+cos*B)+1=0

L.H.S. =2 (sin® 8 + cos® 8) — 3 (sin* 6 + cos* 0) + 1

= 2 [(sin? B)® + (cos? B)°] — 3 (sin* B + cos* B) + 1

=2 [(sin? B + cos? B) (sin* 8 + cos* B — sin? B cos? B)] — 3 (sin* B + cos* B) + 1
=2 (sin* 8 + cos* B — sin? B cos? B) — 3 (sin* B + cos* B) + 1
=2sin*0+2cos*0—2sin?0 cos?’0—3sin*0—3cos*O +1

=1-sin*0 - cos* 0 — 2 sin’ B cos® O

=1 —[sin* 6 + cos* B + 2 sin? 6 cos? O]

=1-1

=0=R.H.S.

12. If cot 8 + cos 8 = m, cot 8 — cos 6 = n, then prove that (m? — n?)? = 16.
Solution:

Given,

cot@+cosB=m... (i)

cot®—cos B =n ... (ii)

Adding (i) and (ii), we get
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2cot0=m+n = cot § = 211
3 me:min ... (iii)
Subtracting (ii) from (i),
2cos0=m-n = 0050=m2_"
sec O = mz_” ... (V)

Now, squaring and subracting (iii) from (iv), we have

2 2
scczﬁ-—tanz'&:( 2 ) —( 2 )
m-—n m+n

4 B 4
(m=-n)?2  (m+n)?

o 1
4 - =1
- | (m - J':)2 (m+ M)1 ]

(mim)? -(m-n)? |
4 =1
- (m+n)? (m-n)?
4(4 mn) 1
(m? —n?)?
16mn 1
2 2)2 -

el(ncr ~areer
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2cot0=m+n = cot § = 211
3 me:min ... (iii)
Subtracting (ii) from (i),
2cos0=m-n = 0050=m2_"
sec O = mz_” ... (V)

Now, squaring and subracting (iii) from (iv), we have

2 2
scczﬁ-—tanz'&:( 2 ) —( 2 )
m-—n m+n

4 B 4
(m=-n)?2  (m+n)?

o 1
4 - =1
- | (m - J':)2 (m+ M)1 ]

(mim)? -(m-n)? |
4 =1
- (m+n)? (m-n)?
4(4 mn) 1
(m? —n?)?
16mn 1
2 2)2 -
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13. If sec 6 + tan 0 = p, prove that sin 8 = (p? - 1)/ (p? + 1)
Solution:

Given,secB+tanB8=p

1 sinfl
cost + cost) p
l+sinb®

cos® P

Squaring on both sides,
(1+sin0)? , (1+sin0)?
cos20 P 7 1-sin%0 =7’
(1+sin8)? )
. : =p
(1-sinB)(1+sin6)
1+sinB 2
—_—_ P
= 1-sin® 1
Applying componendo and dividendo,

l+sin®+1-sin®  p* +1
l+sin@~1+sin®  p? -1

2 p’+1 1 p’+1
2s5in0 ~ p*-1 " sin®  p?-1
p’ -1

Sosin Q= p?' 1

14. If tan A = n tan B and sin A = m sin B, prove that cos?> A= (m?-1)/ (n>-1)
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Solution:

Given,

tanA=ntan B and sinA=msin B
n =tanA/tan B

m =sin A/ sin B

1 m m
sinB ~ sin A = cosec B = sin A
1 n n

tanB - tanA — °'B= ana
Now, cosec’ B —cot? B =1

m* n’
sinA " tan’ A |
m* n® cos® A
sinA ~ sin2A

m* - n*cos* A=sin* A
m?*—n*cos’ A=1-cos*A
m? — 1 = cos* A + n* cos* A
m*—1=(m-1)cos*A
m? -1

n’ -1

= COS’A =

15. If sec A = x + 1/4x, then prove that sec A + tan A = 2x or 1/2x
Solution:

Given, sec A=x + 1/4x
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We know that,
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:#xz"'“"‘!—f“f‘l_l
16x° 2
AR
16x° 2
4x
‘ 1 1
S secA+tanA=x+ — +tx—-——— =2k
4x 4x
"brx+-l—- LI
| ax " *7 ax T 2x
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il
-
o
+
-lh-|,_

=

| S
(3> ]

o

—— #xz +““LE‘+‘}‘_1
16x° 2
, 11
wr I XE P mp——
J 16x> 2

1 1

S SsecA+tanA=x+ — +x—-—— =2
4x 4x

orxt —— x o = o

X T 4 ™" ax ~ 2x

16. When 0° < 8 < 90°, solve the following equations:
(i)2cos’0+sin®-2=0

(ii) 3 cos 8 =2sin?0

(iii) sec’6-2tan 6 =0

(iv) tan? @ = 3 (sec 6 — 1).

Solution:

Given, 0° <08 <90°

(i)2cos?20+sinB-2=0

2(1-sin?0)+sinB6-2=0
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2-2sin?0+sin®-2=0
-2sin?0+sinB=0
sinB(1-2sinB)=0

So, eithersin@=00r1-2sin®=0
Ifsin@=0

=0=0°

And,if1-2sinB8=0

sin @ ="%

= 0=30°

Thus, 6 = 0° or 30°

(i) 3 cos 8 =2sin? 0

3 cos B =2(1-cos?9)
3cosB=2-2cos?H
2cos?’6+3cosB8-2=0
2cos?0+4cosB-cosb-2=0
2cos B (cosB+2)—1(cos O + 2)
(2cosB—-1)(cos0+2)=0

So, either2cos8—1=00rcos6+2=0
If2cos®-1=0

cosB="%

= 0 =60°

And, forcos8+2=0

= cos 0 = -2 which is not possible being out of range.
Thus, 6 = 60°

(iii)sec?@—2tan 8 =0
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(1+tan?0)-2tan0=0
tan’6—-2tan0+1=0
(tan®-1)2=0

tan6-1=0

=tan 0 =1

Thus, 6 = 45°
(iv)tan?0 = 3 (sec 6 — 1)
(sec?’0—-1)=3secH-3
sec’6-1-3secH+3=0
sec’6-3secO+2=0
sec’6—-2secB-secB+2=0
secO(secB8-2)—-1(sec8=2)=0
(secB—-1)(sec68-2)=0

So, eithersec®8—-1=00rsec6-2=0
Ifsec8-1=0

secB =1

=0=0°

And, ifsec6-2=0

secB=2

= 0 =60°

Thus, 6 = 0°or 60°
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ML Aggarwal Solutions Class 10
Maths

e Chapter 1- Goods and Service Tax e Chapter 13- Similarity
(GST) o Chapter 14- Locus
o Chapter 2- Banking e Chapter 15- Circles
e Chapter 3- Shares and Dividends o Chapter 16- Constructions
o Chapter 4- Linear Inequations o Chapter 17- Mensuration
e Chapter 5- Quadratic Equations o Chapter 18- Trigonometric
in One Variable Identities
e Chapter 6- Factorization o Chapter 19- Trigonometric Tables
e Chapter 7- Ratio and Proportion e Chapter 20- Heights and
e Chapter 8- Matrices Distances
o Chapter 9- Arithmetic and e Chapter 21- Measures Of Central
Geometric Progression Tendency
o Chapter 10- Reflection o Chapter 22- Probability

e Chapter 11- Section Formula
o Chapter 12- Equation of Straight

Line
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About ML Aggarwal

M. L. Aggarwal, is an Indian mechanical engineer, educator. His
achievements include research in solutions of industrial problems
related to fatigue design. Recipient Best Paper award, Manipal
Institute of Technology, 2004. Member of TSTE.
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IndCareer.com is a leading developer of online career guidance resources for the
Indian marketplace. Established in 2007, IndCareer.com is currently used by over
thousands of institutions across India, including schools, employment agencies,
libraries, colleges and universities.

IndCareer.com is designed to assist you in making the right career decision - a
decision that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address
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52, Shilpa Nagar,
Somalwada
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