ML Aggarawal Solutions for Class 10 Maths
Chapter 18: Trigonometry Identities

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:

Given,

sin A = 3/5 and A is an acute angle

So, in AABC we have £B = 90°

And,

AC=5and BC=3

By Pythagoras theorem, 3

AB =(AC2-B(C?)
=~(5%-3%)=(25-9)=+16
=4

)
'

Now,
cos A = AB/AC = 4/5 A
tan A = BC/AB =3/4

cot A= 1/tan 6 = 4/3

sec A=1/cos 6 =5/4

cosec A=1/sin 0 =5/3

= ]

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

Given,
sec A =17/8 and A is an acute angle
So, in A ABC we have £B = 90°
And,
AC=17and AB=28
By Pythagoras theorem, 15
BC = V(AC? - AB?)
=17 - 82) = (289 - 64) =225
=15
Now,
sin A = BC/AC = 15/17 A 8 B
cos A= 1/sec A=28/17
tan A = BC/AB = 15/8
cot A = 1/tan A= 8/15
cosec A = 1/sin A =17/15

)

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

We know that,
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sinf? A +cos’ A=1

So,

cos A = (1 —sin® A)

tan A = sin A/cos A = sin A/ V(1 —sin® A)
sec A = 1/cos A =1/ (V1 —sin® A)

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

Given, tan A = 113 C

In right A ABC,

tan A = BC/AB = 113

So,

BC =1 and AB =3

By Pythagoras theorem, 2 I

AC =V(AB? + BC?) =[(V3)* + (1)?]
=3 +1) =\4=2

Hence,

sin A=BC/AC="%

cos A = AB/AC =3/2 A i

cot A = 1/tan A =3

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

cosec A=1/sinA=2/1=2

=[]

5. If 12 cosec 0 = 13, find the value of (2 sin 0 — 3 cos 0)/ (4 sin 0 — 9 cos 0)
Solution:

Given,

12 cosec 6 =13

= cosec 0 =13/12

In right A ABC,

LA =96

So, cosec 6 = AC/BC =13/12

AC=13and BC=12

By Pythagoras theorem,

AB =(AC?-B(C?
=[(13)*- (12)]
=(169 - 144)
=25
=5

Now,

sin 6 = BC/AC =12/13

cos 6 = AB/AC =5/13

Hence,
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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°)

=14+1=2

(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°
(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

(i1) (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
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=14+2-3
=0
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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 °)

sin35°cos(90° - 35°) + cos 35%sin (90° - 35°)
cosec’ 10° - tan? (90° - 10°)

sin35° sin35° + cos35°cos 35°

cosec’® 10° —cot® 10°

sin? 35°+ cos? 35° |
cosec2 10°-cot?10° ~ 1 !

(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-(3)?

=1+2-3

=0

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

Solution:

Given,

(i) (tan 25° cosec 65°)% + (cot 25° sec 65°)* + 2 tan 18° tan 45° tan 75°

cot 25°

) [ tan 25°

1
cosecwu“-zs"}] +[Ses:(9’0°—25°)] + 2 tan 18° tan (90° ~ 18°) tan 45°

tan 25° 3 cot 25° :
= + | "=z | +2tan 18° cot 18° tan 45°

sec25° cosec 25°

[sin 25‘”':<|:¢:.525"]2 [cosZS"'xsin 25"‘]
- +2x | x|

cos25°x1 sin25°x1

= sin® 25° + cos? 25° + 2
=]|+2=3

+sin?@+cos’0 =1
tanf cotf =1 J
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(ii) (cos? 25° + cos? 65°) + cosec 0 sec (90° — 0) — cot 0 tan (90° - 0)
= cos? 25° + cos? (90° — 25°) + cosec 0 sec (90° — 0) — cot 0. cot 0

= (cos? 25° + sin? 25°) + (cosec? O — cot? 0)

=1+1=2

. 05289 cosec 2V
10. (i) 2(sec? 35° — cot? 55°) — fan 18%tan362tan30tan54%tan72
cosec? (90—0) —tan’d _ 2an®309sec?529 sin*38¢

iy 2(cos?48%+c0s2429) cosec270Y —tan*20”
Solution:
Given,

" : ; S 1| 0 R, ¢ |
(1) 2(sec? 35° — cot? 55°) - 00828 "coserGR

tan18%tan369 tan 30 anb4Ctan 720
c0s28° cosec(90° - 28°)
tan 18° tan (90° - 18°) tan 36° tan (90° - 36%)tan 30°

= 2[sec? 35° — cot? (90° ~ 359)] -

- 2Msec? 35° — ol cos28° sec28° i ,
=4 ~ 1anE35%) = Tanl8° col18° tan36° cot36°n 308, . |- sec’0-tan’0=1
tan0 cotf =1
| J3 :
=2(I)—-—i‘—=2--r'2—\5 cosO secO =1
Ix1x
3
_cosec’ (90°-6)—tan’®  2(tan” 30°sec’ 52°sin’ 38°)
() " (cos? 48°+cos1 42°) ~  cosec? 70°— tan? 20°
) sec?0-1an’0 2[tan® 30°sec? 52°sin? (90° - 52°)
2(cos® 48°+ cos? (90°-48°)  cosec’ 70°—tan? (90° - 70°)
| Y , : +sin?B+cos’B =1
] [75]5& 52° cos® 52 secl0 - tanit =1
B HCDSI 43"+sin243°] B cosec!?oﬂ‘_col] 70 CO’SBCIB—C(“za:I
N
2x1 1
1 2 _3-4 -
2 3 6 6
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11. Prove that following:

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

(ii) tan 0/ tan (90° - 0) + sin (90° - 0)/ cos 0 = sec? 0
(iii) (cos (90° - 0) cos 0)/ tan 0 + cos® (90° - 0) =1
(iv) sin (90° - 0) cos (90° - 0) = tan 0/ (1 + tan? 0)
Solution:

(1) L.H.S. = cos 0 sin (90° — 0) + sin 6 cos (90° — 0)
=cos0xcosO+sinBxsind

=cos? 0 +sin’ 0

=1=R.H.S.

(i1) L.H.S = tan 6/ tan (90° - 8) + sin (90° - 6)/ cos 0
= tan 0/ cot 6 + cos 0/ cos 0

= tan 0/ (1/tan 0) + 1

=tan’ 0 + 1 =sec’ 0 = R.H.S.

(iii) L.H.S. = (cos (90° - 0) cos 0)/ tan 6 + cos? (90° - 0)
= (sin 0 cos 0)/ tan 0 + sin® O

= (sin O cos 0)/ (sin 0/ cos 0) + sin® O

=cos? 0 + sin’ 0

=1=R.H.S.
tan0
(iv) sin (90° — 6) cos(90°-8) = 1412020
L.H.S. = sin (90° - 0) ¢os (90° - 6) [+ sin(90° -0) - cosd
=cos 0 sin 0 { sin0+cos’0 =1
sin0
tan® cos0
RHS.= 1 ortg ™ sin? @
Jip ==
sin@ oas"9
cos0
~ cos’@+sin’@
cos’ 0
sinB
cos0 sinf
i T L x cos? @ = sin 0 cos O
cos’ ®

5 L.HS. = RHS.
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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,

(1) LH.S=(sec A+tan A) (1 —sin A)

. sin A .

“lcosA cosA (1-sinA)
(14sinA)x(l-sinA) 1-sin’A

- COSA " cosA
cos’ A

= =¢os A = R.H.S.
cosA

(1 —sin? A = cos? A)

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

1+ sin’ A e
. _mszA (] -sin-A)

I 1-sin? A =cos’ A
cos’A+sin’A

cos’ A
1
SN - - B
cos! A < ©0S A=1]1=RHS.
13. (i) tan A + cot A = sec A cosec A
(ii) (1 —cos A) (1 + sec A) =tan A sin A.
Solution:

(1) L.H.S. =tan A + cot A

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

= (sin® A + cos? A)/ (sin A cos A)
=1/ (sin A cos A)

=sec A cosec A

=R.H.S

(i) L.H.S.=(1 —cos A) (1 +sec A)
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1
= (1 - cos A) [Hmm]

(cosA+1)
_ (1-cosA)(14¢cosA) 1-cos’A  sin’A

COS A COsA COSA
sinfA sinA
= sin A x TS

~ 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:
(1) LH.S.=1/(1 + cos A) + 1/ (1 —cos A)
| - cosA + 1+ cosA

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

" l-cos2A  sin’H
(w1 —cos® A = sin? A)
=2 cosec? A = R.HS.
(i1)
I

L.H.S.= : ”
secA +tanA secA -tanA

_ SecA —~lanA +secA +tanA
(secA +tanA)(secA —tanA)

B 2sec A _ 2secA
“sec?A-tan?A 1|

(wsectA-tanfA=1)
=2sec A=RH.S.

15. (i) sin A/ (1 + cos A) = (1 —cos A)/ sin A
(ii) (1 — tan? A)/ (cot? A -1) = tan? A
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(iii) sin A/ (1 + cos A) = cosec A —cot A
Solution:

(1) L.H.S. =sin A/ (1 + cos A)
On multiplying and dividing by (1 — cos A), we have

_ sinA(l-cos A) sinA(l-cos A)

1-cos? A sinZA
(. 1 —cos? A=sin’ A)
1= A
== s R HE
sin A
; sin® A
. 1-tan? A cos? A
(i) L.H.S.= — =—
cot<A - | cos“ A -1
sin? A
cos2A - sin?A
_ cos?A _cos? A-sinA _ sin?A
cosZ A - sinZA cos’ A cos? A - sinZA
sinZA
_sin? A

= tan®A = R.I1.S.

cos? A
(iif) R.H.S. = cosecA - cotA
| COSA | = cosA

~ sinA  sinA sinA

(I ~cosA) (l + cos.&)

{Multiplying and dividing by | + cosA}

B sinA(IH:osA)
| —cos’A sin’A
~ sinA(l+cosA)  sinA(l +cosA) {v 1 —cos’A =sin’A}
~_sinA LIS
~ l4cosA T

16. (i) (sec A —1)/(sec A+1)= (1 —cos A)/(1 +cos A)
(i) tan? 0/ (sec 0 — 1)> = (1 + cos 0)/ (1 — cos 0)

(iii) (1 + tan A)2 + (1 —tan A)> =2 sec’ A

(iv) sec’ A + cosec? A = sec? A. cosec’ A

Solution:
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l=-cos A
cos A l—cosAx cos A

I+cos A cosA  1+cos A
cos A
_1-cosA _ R.H.S.
1+cos A
(if) LHS e tan’g
1] Ty Ae =
(secB-1)"  sec?d+1-2sech
sin’0
- cos28 sin’6 cos’0
| ,y__2 cos’® 1+cos’®-2cosh
c0s’0 cosf
sin?@  (1-cos?0)  (1+cosd)i - cosd)
" (1-cos8f (1-cos8)® ~  (1-cost)
229090 ol e
= ooy — R-H-$: Proved;

(iii) L.H.S. = (1 + tan A)*> + (1 — tan A)*
=1+2tanA +tan’ A+ 1—2tan A + tan> A
=2+2tan’ A
=2(1 +tan® A)
=2sec’ A
=R.H.S.

[As 1+ tan®> A = sec’ A]

(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’ A cosec’ A=R.H.S

17. (i) (1 + sin A)/ cos A + cos A/ (1 +sin A) =2 sec A
(ii) tan A/ (sec A - 1) + tan A/ (sec A + 1) = 2cosec A

Solution:

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

Chapter 18: Trigonometry Identities
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~ (1+sinA)(1+sinA) + cos’A
- cos A(l1+sinA)

- | +sinA +sinA +sin?A +cos?A
- cos A(l +sinA)

B |+2sinA+1 2+2sinA
"~ cos A(1+sinA) cos A(l+sinA)
= 2(l+SInJ_ﬁl] = 2 =2sec A
cos A(l+sinA) cosA
= R.H.S.
tan A
- tan A A an _n A
secA-1 secA +1
lan A
L.H.S.= fans 4 .
secA-1 secA+l
() 1
=tan A =+
\ secA= | sacf'ﬂ..‘l-l]

=tan A

( secA+l+sacA—1]
L (secA —1)(secA +1)
- tanAx2secA  2secAlanA 2sec A
" sec?A-1  tan’A  tanA
2x]xcos A
cos A xsinA

2

= <n A = 2 cosec A = R.H.S.

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

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

Solution:

rosecA coseeA

() L.H.S. = tosecA—1 + cosecA+1
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cosec A : + :
cosecA —1 cosecA +1

cosec A +14cosecA =1
({cosec A = 1)(cosec A +1)

=cosecﬁ.[

cosec A x2cosecA  2cosec’ A
cosec2A -1  cotZA
2xsin? A -

sin2 Axcos2 A cosZ A

=2 sect A = RH.S.

(i) LHS.=cotA-1tanA
cosA sinA B cos? A —sinA

sinA  cosA sinAcosA
cos?A — (1 —cos?A)
sinAcosA
_ cos? A -1+ cos?A
sin A cosA
2 -
= z_ﬁ_‘a‘__l= R.H.S.
sinA cos A D

cot A< sin'A

(ifi) L.H.S.=
2-seclA g 1

cosA —sinA
 sinA
2cos? A -1
cost A
_ cosA —sinA 5 cosZA
~ sinA 2cos?A - |

_ cos® A(cosA—sinA)
 sinA(2cos?A - 1)
B cos? A (cosA —sinA)
~ sinA[2cos?A - (sin?A +cos?A))
~ cos? A (cosA —sinA)
~ sinA[2cos?A - sin?A - cos?A]
- cos? A (cosA —sinA)
) sin A (cos?A —sinA)
cos? A(cos A —sinA)

h sinA(cos A +sinA)(cos A —sinA)
= cos? A

sin A (cos A +sinA)
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cos A
cotA i
tan A W
cos A cos A
sin A

cos A +sinA

" cosA

cosAx cos A
sinA cos A +sinA

. cos? A
sinA (cos A +sinA)
s LHS.=RHS.

19. (i) tan? 0 — sin?> @ = tan2 0 sin 0
(ii) cos 0/ (1 — tan 0) — sin? 0/ (cos 0 - sin 0) = cos 0 + sin 0
Solution:

(i) L.H.S = tan® 0 — sin” 0
2
sin" 9 -sin? @
cos? 0
sin? O - sin? B¢cos? @
cosZ 0
sin? 0(1 - cos? 8)
=sin? @
cos? @ cos? @
sin? ® x tan® © = tan? O sin® 6 = R.H.S.
cosP sin? @
(#7) -
1-tan® cosB-sinB
cos 0 ~ sinZ @
l-tan ® cos 6 -sinD
cos 0 B sin? @
sin@  cos O -sind

i_
cos 0

cos 6 sin@
cos O —-sinf  cos @ -sind
cos O

i
xsmB

=c050 +sinb

L.HS.=
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cos? © sint @

cos B —sinb ) cos O -sinB

9 « 3
cos* 0 -sin< 0

cos 0 —sinB

_ (cos 8 +sin@) (cos 6 - smO)
cos 0 -sn0
=cos 0 + sin 0 = R.H.S.

20. (i) cosec* 0 — cosec? 0 = cot* 0 + cot? 0
(ii) 2 sec? 0 — sec* O — 2 cosec? 0 + cosec* O = cot* O — tan* 0.
Solution:

(i) L.H.S. = cosec* 0 — cosec? 0

= cosec? 0 (cosec? 0 - 1)

= cosec’ 0 cot® 0 [cosec? O — 1 = cot® 0]
=(cot? 0+ 1) cot> 0

=cot* 0 + cot? 0

=R.H.S.

(ii) L.H.S. =2 sec® 0 — sec* O — 2 cosec? O + cosec* 0
=2 (tan’ 0 + 1) — (tan® O + 1) — 2 (1 + cot? 0) + (1 + cot? 0)?
“+sec’@=tan’ 0+ |
{ m’a-nm*a}
=2tan’0+2—(tan*0+2tan? O+ 1)—2—2 cot> 0 + (1 + 2 cot? O + cot* 0)

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

1-teosd—sin=6
21. (i) sintll+cost) =cot 0
(ii) (tan®* 0 — 1)/ (tan 0 - 1) = sec* 0 + tan 0
Solution:

1 +cosh -sin’0 cos0 + cos’ 0 ] .20 ﬁﬂi
; 2 = — = '+ | —sin® B = cos”
(I) LHS. sin( | + cos@) sin@(1 + cosB) i e .

cosB(1+cos) msq ,
sinB(1+cos0)  sin@  COtF

= R.H.S.
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tan’ 0 - | .

(i) "R A=t =sec- 0 + tan 6
L.LHS. = %g'_—:}(mnzﬂ +tan @+ 1) (wa - b =(a-b)(a*+ab + b))
=tan’0+tan0+ 1 =tan O+ | +tan O
= sec? 0 + tan 0 {-sec?®=tan’0 + 1)
= R.H.S.

22. (i) (1 + cosec A)/ cosec A = cos* A/ (1 —sin A)

l—cosA _  sinA
l4+cosA ~ 14cosA

(i)

Solution:

(I} l+coseed _ costA

cosee A = I—-"i”J'.“
LHS = l+coseed
o rosecA
T
| + cosec A sinA  sinA+l | sinA
LHS.= T el L™ ~ sinA |
sinA
=gin A+ |

cos’A  1-sin’A
RS = 1-sinA  1-sinA
(1+sinA)(1-sinA)
B l-sinA
.. L.LHS.=R.HS.
| —cosA

(if) m = cosec A — col A

1 -cosA
LHS. = =y
Rationalising the denominator

. (1-cosA)(1-cosA)
~ Y(1+cosA)(1-cosA)

=] +sinA=sinA+1
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1-cos’A Y sin’A

l-cosA 1 _ccrsA

sinA  sinA  sinA

= cosec A —-cot A= R.H.S.

/ 1+3?'_?4.A
23. (i) I=sinA — tan A +sec A

l—cosA
(ii) 1+cosA _ cosec A —cot A
Solution:

s1m A

(i) \/“”” 1 — =tanA + secA

— 1451 |

L.R.S = | —simA
l+sin A
LHS. = 1= A

Rationalising the denominator,

B (1+sinA)(1+sinA)
“ Y(1-sinA)(1+sinA)

_|(4sinA)? [(1+sinA)
“ Y 1-sin®A cos’ A
l+sinA | sin A

cos A cosA £ COsA
=secA+tanA=tan A +sec A= R.H.S.

l-cosA
(#7) m = CosecC A —COt A

|-cosA

LHS. = TIcEK
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Rationalising the denominator,

- (l1-cosA)(1-cosA)
~ Y(1+cosA)(1-cosA)

(1-cosA)” A)J cosA) chosA
I -cos’ A sin’ A sin A

1 cosA

“sinA " sinA cosec A —-CotA =R.H.S.
secA+]

secA—1 I8
24. () \‘p‘ secA+1 secA—1 — 2 cosec A

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

— 2cosec A

L.H.& = :
~ - secA +1
LHS. A.+l secA-1
ysecA — 1 Jscmn
= JsecA+l T JsecA-

secA —1+secA +1 2secA
" JecA T GeRAT) = Yot AT
(~sec?A-1=tan’ A}
2seCA  2secA
an’A  tanA

2xcosA 2
cosA xsinA  sinA
=2 cosec A= R.H.S.

cosA cotA
l-sinA

=] + cosec A

(i)
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cosA colA cosA cosA cosA
LHS. = : = — —— 1COSA=——
| -sinA sinA(l-smnA) sin A

cos’ A 1-sin’ A

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

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

sinA(l-sinA) " sinA

| sin A

- v ¥ i - +
sin A sin A cosec A + |

=] +cosec A= R.HS.

25. (i) (1 + tan A)/ sin A + (1 + cot A)/ cos A =2 (sec A + cosec A)
(i) sec* A —tan* A=1+2tan’ A
Solution:

(i} l+tan A 4 | +rofd = 2_(5-3C-4 - [;05(-_(:*;_1)

sinAd rosAd

LHS = ] +tand 1+entd
o sl Bvs 1

sin A cos A
| +# —— 1+ -

cos A M sin A

sin A cos A

_cos A +sin A *sinA+cosA

" cos Axsin A cos A xsin A

'cosA+sinA
=2 -
| cosAsinA
[ cos A sin A
"—'2 = + -
_cosAs:nA cos AsinA

C 1
=2| — PRt
| SinA cCOsSA
= 2 (cosec A + sec A)
=2 (sec A + cosec A) = R.H.S.
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(i) sec* A—tan* A=1+2tan’ A

L.H.S. =sec* A —tan* A

= (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® A cosec’ A + 1
(ii) sec® A —tan® A=1+3 tan> A + 3 tan* A
Solution:
(i) cosec® A — cot® A =3 cot® A cosec’ A + 1
L.H.S = cosec® A — cot® A
= (cosec? A)} - (cot? AY
= (cosec? 6 — cot? A)? + 3 cosec? A cot® A (cosec? A — cot? A)
(1)* + 3 cosec? A co? A x |
| + 3 cot® A cosec? A
= 3 cot? A cosec2Arkl = R.H.S.
(if) sec®A—tan®A=1+3tan’ A+ 3 tan* A
L.HS.=sec®A-mn®A
= (sec’ A) =(tan® A)*
= (sec? A — tan? A) + 3 sec? A tan? A (sec? A - tan? A)
=(1P¥+3sec?Atan? A x |
=1+3sec? Atan’ A
= | + 3 [(1 + tan*® A) (tan? A)]
=1+3[an?A+anA]
=1+3tan* A+ 3 tan* A=RHS.

27.
(i) col@—cosecf—1 _ 14-rosf

col@—cosecf+1 —  sinf
v gind __ 9 sinfd
(“) cotf+cosecl ~— = L colf—cosect
Solution:

(@)
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— cottl—cosecll—1
L.H.S coffl—coseci+1

cos O !

n +_—-t
- sin®@ sin®
" cos® |

— -1

sin® sin®
_ cos 0+ l—sinﬁx sin©
h sin® cos0~1+sin0

B cos B+ 1-sinB
" cos0—1+sind
_¢os 0 +(1-sinB)
~ cos 0 - (1-sind)
[cos O + (1 —sinB)][cos O + (1 - sinB)]
" [cos 0 (1-sin8)][cosO + (1 - sin0)]

[cos 8 + (1 - sin@))?
" cos20 - (1= sin0)2
(cos B +1-sin@)*
~ 0520 - (14 sin2 0.~ 25in0)
~ cos2 0 +sin2 0+ 1 +2c0s0 ~2sinb - 2sinBcos0
B cos? © -1 -sin? 0 + 25in0

B 14+1+2cos0-2sinb -2sinBcos 0
1-sin20-1-sin?0+2sind

2+ 2cos0-2sin® - 2sinbcosd
2sin0 - 25in? @
~ 2(1+cos 0)—2sinB(l +cos 6)
- 25in0(1 - sin0)

_ (1+cos0)2(] -sinB)
~ 2sinB(1-sin0)

_I+cosB

=

= R.H.S.

-

sin0
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sin® sin@
(#) cot 9+cosec6=2+cotﬂ-cos¢c9
sin@ | sin®
LHS. = 59 ¥ G cost + 1|
sin® sin®
B sin? @
" 14+cos0
) 1-cos? 8 (1+c0s0)(1-cos8)
" l+cos® 1 +cos0
=|-cos0
sin®
RHS. =2 +c0|9—cuscc9
2y sin®
cosf |
sin® sin®
sin? 0
cost -1
~ 2cos0-24%sin% 0
B cosf -1

~ 2c0s0-2+(1-cos? 0)

cos0 -1

_ 2(cos0-1) +(1+cosB)(1-cosO)
cosf -1
=(cos0-1)(2—1—-cos0)/ (cosb-1)
=1-cos0
Hence, L. H.S =R.H.S.

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

(1) (sin O + cos 0) (sec 6 + cosec 0) =2 + sec 0 cosec 0
L.H.S. = (sin 0 + cos 0) (sec 0 + cosec 0)

Chapter 18: Trigonometry Identities
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I 1

cos B " ;R]

~ (sin® + cos 8)(sin 6 + cos 0)

B sinBcos 6
sin? © +sin Bcos 0 +sin Bcos 8 +cos” 6

- sin Bcos 6
l+25chos& ] +25inﬂcosﬂ

sinBcos®  sinBcosH sindcosO

= (sin© + cos 9][

= cosec O sec 6 + 2

=2 + sec 0 cosec 0.
=R.H.S.

(ii)

L.H.S = (cosec A — sin A) (sec A — cos A) sec’ A
1 | ]
- =5in A - cos A
[Sin A R J(cosh )mr:i2 A
1-sin? A 1-cost A 1
sin A coSA. hops. A

cos® A sin’ A 1 sin A

]

" SinA cosA coss A  cosA - wnA

= RHS.

29,

(i sin’ 4+Lua A ¥ .55“3.4—305344 s
sin -l+ws -l sinA—cosA

( ) tan®A cot® A =1
L +tan=. 1 14cot= A

Solution:

(J H?H; l*:u'»‘ | ‘-i'rllI ] — ru~l1 1 — 9
St I—L:rh 14 sinAd— mw 4 &7

L H 8 — Sin _4.—"(”‘1 A sin -l—rul-"]-".

sinA+ensA sinA—rosA
_ (sinA +cosA)(sin? A ~sin A cosA +cost A) "
) (sinA +cos A)
=(l-sinAcosA)+ (] +sinAcosA)
[ sin? A + cos* A = 1}
=]l -sinAcosA+1+sinAcosA=2=R.H.S.

(sinA - cos A)(sin?A +sinAcos A + cosZA)
(sinA —cos A)




tan? A

cot? A 1

(i)

L.HS.=

+ —_
I+tan?A 1+cot?A

tan’ A :m{? A
1+ t:-mz.ﬁ. l _]_2,_
tan“A
l
tan A tan? A
I+tan?A  tan? A +1
tan? A
tan? A tanZA

+
l+tan2 A tanZA (tan? A +1)

tan? A |

_l +1an? A _

{
l+tan? A 1+tan? A

1=R.H.S.
| +tan’A
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30. (i) 1/ (sec A + tan A) — 1/cos A = 1/cos A — 1/(sec A — tan A)
(ii) (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:
- 1 | 1
(t} seeA+tan A l_ cosA _}lr'm.—] — secA—tanA
LHS = secd+HanA o vosA
_ 1 ~ |
1 N sinA  cos A
cos A cos A
~ cos A |
l+sinA cos A
B cos2 A -1-sinA B -sin? —sinA
cos A(l +sinA) cos A(l+sinA)
-sinA(l +sinA)
= = ==1lan.
cos A (1 +sinA) A
|
R.H.S.= l

cnsA_sccA-mnA
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cos A | sinA
cos A cos A
| cos A

=cmA-I—sinA
_1-sinA-cos?A  sin? A -sinA
- cos A(l-sinA) _cosA(l—sinA)

-sinA +sin?A _ -sinA(l-sinA)
cos A(I-sinA) cos A(l-sinA)
—-sinA
COs A
L.H.S. = R.H.S.
(i) (sin A + sec A)? + (cos A + cosec A = (1 + sec A cosec AP
L.H.S. = (sin A + sec A)? + (cos A + cosec A)?
= sin? A + sec? A + 2sin A sec A + cos2 A + cosec? A + 2cos A cosec A
1 1
= (sin? A + cos? A) + (sec? A + cosec? A) + 2sinA x o +2xcosAx o

[ 1 Ll 2sin® A +2cos’ A
1+

= —tanA

&= +
cos’ A sin’ A sin A cos A

[sin2 A +eo8° AT 2[:‘111\’ A +cos’ A
= I + =

cos’ Asin® A J T SsinAcosA
1 2 g
= e (1] 29+ 1
=1+ st Asin?A T sinAcosA b ain oo }
2
i 1 [ (a+ by = & + (b)Y + 2ab))
cos A sin A

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

. tan A +sin A secA+1
(i) anA—sinA ~ secA -1

sin A . sinA +sin Acos A
) +sinA
tan A +sinA  cosA COSA
L-H-S. - tﬂ.ﬂA _SI“A = anA - = SinA_SH!ACOSh
—-sin A '
cosA cosA

sinA(l+cosA) l+cosA

" sinA(l-cosA) = l-cosA
On dividing each term by cos A, we have

! +1
cos A secA +1

= l —I “mA-! ﬂR.H.S‘q

cos A
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31. If sin 0 + cos 0 = V2 sin (90° — 0), show that cot 6 =2 + 1
Solution:

Given, sin 0 + cos 6 = V2 sin (90° — 0)
sin 0 + cos 0 =2 cos 0

On dividing by sin 6, we have

1+ cot 0 =12 cot 0
1=~2cotf-coth

(\2-1)coth=1

cot@=1/(N2-1)

1% (v2 +1) (Rationalising the denominator)
(V2 -D(2+1)
_ (J_H] JE+1:J5+I

2 - T 2-1 1

J2 +1=RHS.
Hence, cot 0 = V2 +1

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

Given,

7sin>0+3 cos?0=4,0°<0<90°
3sin’0+3cos’0+4sin’0=4

3 (sin? 0 + 3 cos? 0) + 4 sin” 0 = 4
3(1)+4sin*0=4

4s5in’0=4-3

sin? 0 =Y

Taking square-root on both sides, we get
sin 6 =

Thus, 6 = 30°

33. If sec @ + tan 6 = m and sec 0 — tan 0 = n, prove that mn = 1.
Solution:

Given,

sec O +tan 6 =m

secO—tanO=n

Now,

mn = (sec O + tan ) (sec 6 — tan 0)
=sec’0—tan’ 0 =1

Thus, mn =1
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34.If x —asec 0 +b tan 0 and y = a tan 0 + b sec 0, prove that x> — y2 = a2 — b,
Solution:

Given,

x=asecO+btan6,

y=atan O+ bsec6

Now,

x? —y?=(asec 0 + b tan 0)’ — (a tan O + b sec 0)?

= (a® sec? © + b? 1an? © + 2ab sec 0 tan 0) - (a* tan? © + b? sec? O + 2ab sec 6 1an 0)

= a® sec? O + b7 1an® O + 2ab sec 0 tan 6 — a” tan? 0 — b? sec? O - 2ab sec O tan O

= a* (sec? 0 — tan? 0) — b2 (sec? 0 - tan? 0)

=a? x| -b* x| {sec? @ —tan’ © = 1}
.-

- Hence proved.

35.1fx=h+a cos 0 and y =k + a sin 0, prove that (x — h)? + (y — k)? = a2.
Solution:

Given,

x=h+acos6

y=k+asin0

Now,

x—h=acos0

y—k=asin0

On squaring and adding we get

(x —h)*> + (y —k)* = a® cos® 0 + a* sin’ 0
= a’(sin’ 0 + cos? 0)
=a’ (1) [Since, sin® 0 + cos® 0 = 1]

- Hence proved
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Chapter Test

Chapter 18: Trigonometry Identities

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

Solution:

Given, 0 is an acute angle and cosec 0 = V5
So,
sin 0 = 115
And, cos 6 = V(1 —sin’ 0)
cos 0 =(1 - (1V5)?)
=(1 - (1/5))
=(4/5)
cos 0 =215
Now,
cot 0 — cos 0 = (cos 0/sin 0) — cos 6

x 3

3

(i1) Given, 0 is an acute angle and tan 6 = 8/15
In fig. we have
tan 6 = BC/AB = 8/15
So, BC=8and AB =15
By Pythagoras theorem, we have
AC = V(AB? + BC?) = V(5% + 8%) = V(25 + 64) = 289
=>AC=17
Now,
sec 0 =AC/AB=17/15
cosec 0 = AC/BC=17/8
So,
sec 0 + cosec 0 =17/15+17/8
= (136 +255)/ 120
=391/120

31
_2120

2. Evaluate the following:

9, -
cos=20 +ros=70¢

e 2y} | o Bee()
() 2 x (5177257 +sin 765y _ an 450 + tan 13° tan 23° tan 30° tan 67° tan 77°
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sfr32220+ﬁiﬁ2(iﬁo

(i) 057227400568 4 gin? 63° + cos 63° sin 27°

Solution:

3, 2=l
9 cos= 20"+ eos=T0
& K -anr!"-’:_J”-l-m‘:ngfﬁ“ ¥om ARE o AR R 0 iy S o B FD Fa oF 0
' = ' -tan 45 +1an 13 tan 23" tan 30" tan &/" 1an /.

[ cos? (90° - 70°) + cos® 70°
| sin® 25° + sin® (90° - 25°)

[ sin? 70° + cos? 70 S R 1
— =] o [+ mn o __ [ | X ==
sin?25° +cos?2se | ~ 1 +tan 13° tan ) ( )

] ~ tan 45° + tan 13° tan 77° tan 23° tan 67° tan 30°

"|J |
— - . Q0 Q OH_
2\1 | +tan IJIcotl‘.l tan 239 cot 23 R
=2-1+1x1x _E

1 1 3 +1

=‘2-—I+£'—'!+ﬁ— J:I
(3+IW3 3443

S

o
(if) % + 2 cot 82 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° — 389)]
sec29°

= ec29° +2cot 8 tan 8° x cot 17° tan 17° x | — 3(sin? 38° + cos? 38°)
| +2x | x]x]=3%x1=1+2-3=0

sin? 22° +sin’ 68°

(i) cos’ 22° + cos’ 68°
sin? 22°+sin” (90°-22°) _

= cos? 22° + cos’ (90°— 22°) + sin® 63° + cos 63° sin (90° — 63°)

sin? 22° + cos® 22°

cos? 22° 4 sin? 22°

+ sin? 63° + cos 63°sin 27°

+ sin® 63° + cos 63° x cos 63°

Il

I
3 * (sin? 63° + cos? 63°) =1 + 1 =2
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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,

4/3 (sec? 59° — cot? 31°) — 2/3 sin 90° + 3 tan? 56° tan® 34° = x/2
2

4 x
= 3 [sec? 59° — cot? (90° —- 599)] - 3 8in90°+3 tan® 56° tan? (90° - 56°) = 3

4 2
3 [sec? 59° — tan® 59°] = = x 1 + 3 tan? 56° cot? 56° = %

4 2 X
Exl_-§+3x|—-i
4 2 x
33733
4-2+9 x
33
11 X 11x3
3 3°F 3w
x=41l

4. (i) cos A/ (1 —sin A) +cos A/ (1 +sin A) =2 sec A
(ii) cos A/ (cosec A + 1) + cos A/ (cosec A - 1) =2 tan A
Solution:

cosA _, _cosd _ Deord

(Y ]l—sin A . l+sinA

firs ! i i ‘
s=T—sinA T 1

= sl

1 1
=C0oS A - - -
l-sinA 1+sinA

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

| —sin?A

I

e

o

o

>
- e

2 ] _2cos A
coszh

2
= = 2 A — -
w—" SEC R.H.S.
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(i) cos A i cos A R
cosec A+1 cosecA -1

cos A cos A

L.H.S.= +
cosec A+1 cosec A-1

- cosA 1 1 ]

+
| cosec A+1 cosecA-1

=Ccos A

i cosec A -1+cosec A +1
| (cosec A +1)(cosec A ~1)

_cosA[2cosec A] 2cos A

cosec? A —1 sin A {mtzA)

_2cotA 2
cot?’A  cot A

=21an A =R.H.S.

{l‘u.wa‘f—.}-‘i?l'”f‘:ﬂl_t”m = SEL‘G
5. (i) DQeos=d—1

(i) (cosec 0 — sin 0) (sec 0 — cos 0) (tan 0 + cot 0) = 1.
Solution:

(cosf—sind)(14+tand)
.3."”.\;2”-- ]_

— sech

lcos—sinf) 1 +tant)
LHS= 2c0s20—1
_ (c0s 0 ~sin0)(cos 0 +sin0)
cos § (2cos® 0 1)
B cos® 0 -sin’ 0 B c:n:&szlEi—(l—it:+t::cs2 0)
cos O (Zcosz 0~1) cosb (chszﬁ— 1)

B cos>0—1+cos’ 0 N 2¢0s%0 - |
cosB (2¢0s20-1) cosO (2¢cos0-1)

Gt g B=RIHS
cos 0

(if) (cosec © — sin 0) (sec © — cos 0) (tan 0 + cot ©) = l._
L.H.S. = (cosec 6 - sin 0) (sec 0 - cos 0) (tan 0 + cot 8)



(1 |
= | ——-sin GJ —0059][
| sin O cos B
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sin® cos0
+

cos0O

sinf

L sin 0 cos 0

_ (cos® 8xsin® ) 1

~ sinBcos® * sin 0 cos 0
sin? cos® 0

= Si!ﬂz B Cﬂsz 0 - ] - R.H.S,

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

cotl coseclt]l _ 9 onnf
(i) cosect+1 i cot® = 2secl

Solution:

Given,

(i) sin? 0 + cos* O = cos? 0 +sin* 0
L.H.S. =sin? 0 + cos* 0
=(1-cos®0) +cos* 0
=cos*0—cos? 0+ 1
=cos? 0 (cos’0-1)+1
=cos® 0 (- sin? ) + 1
=1-sin’0 cos* 0
Now,

R.H.S. = cos? 0 + sin* 0
= (1 - sin* 0) + sin* 0
=sin*0-sin” 0+ 1
=sin’ 0 (sin® 0 - 1)+ 1
= sin? O (-cos? 0) + 1
=1 -sin’ 0 cos’ 0
Hence, L.H.S. = R.H.S.

N cot 6 , Sosee 0+1 = 2sec ©
(if) cosec O +1 cot 6
LH.S.= cot cosec 6 +1

+
cosec O +1 cot 6

- r'l—s.inz &] [l—f:usz GJ (sin? 0 + cos’ El]

sin 6 cos 6

Chapter 18: Trigonometry Identities

)
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cos B 1 +1
_ sin@ sin O
- R | * cos O
sin 0 sin 6
cos 0 1+sin0
_sin® . sin0
N 1+sin 6 T 05 0
sin O sin 0

=cosﬂx sin 0 +I+sinexsin0
sin® 1+sin® sin® cos 0
_ cos O +l+sin9

l+sin® cosB
_coszﬁ+l+sin29+251n9

B (1+sin0)cos 0

_ I+1+2s5in® = 2+ 2sin0
(1+sin@)cos® (I+sinB)cos®

_ 2(1#sin0) 2

~ cos 0(14sin@)  cos®

=2 sec 0 = R.H.S.

7. (i) sec* A (1 —sin* A)—2 tan? A=1
1 i 1
(ii) sin .’l+f'l'-|.‘|' "1+] .'ij-” .'l+f‘f]-\',-1 — ] = sec A + cosec A

Solution:

(i)sec* A (1 —sin* A)—2tan’ A=1
L.H.S.=sec* A (1 —sin* A) -2 tan’ A

L (1 +sin A) (1 - sin? A) - 2 tan® A

=r

4
WSA: , [ @~ b =(a+b)(a-b)]
_(1+sin“A)cos"A 5 sinA
cos'A cos’A

_1+sin’A _ 2sin?A
 cos?A cos?A
_1+sin? A -2sin?A
) " cos?A
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_1=- sin A B cos’A

coszh - cuszh
(> 1 —sin? A = cos?A)

=]

= R.H.S.
1

i) — ol =seC A +cosec A
(i) sinA+cos A+l sinA+cos A=l

LHS=—1 —
sinA+cos A+l sinA+cosA-1

_ sinA+cos A-1+sinA +cos A +1
(sinA +cos A+1)(sinA+cos A-1)

_ 2(sinA +cos A)
"~ (sinA +cos A)? - (1)2
2(sinA +cos A)

sin?A +cos2A +2sinAcos A — |
2(sinA +cos A)
1+2sinAcos A -1

_ 2(sinA +cos A)

~ 2sinAcosA

_sinA+cesA  sinA cos A

" sinAcos A " sinAcos A +sinAmsA
] 1

cosA+sinA

1}

-_—

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

sin30-+cos3d
8.() simbcos?  +sin@cosO=1
(ii) (sec A —tan A)? (1 +sin A) =1 —sin A.
Solution:

) 3’ (] 5 y g
sin"breos™d | gimfeost = 1

sinfeost

sin’ @ +cos’ ©
S = SN0+ 008D + sin 6 cos B
~ (sin® + cosB)(sin’ —sinfcosf +cos’ 0)

(sin@ + cosf)

+ sin 0 cos 6
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= sin® O + cos? O — sin 0 cos 0 + sin  cos O
=] =R.H.S.

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

1 sinA) .
cosA COosA (1 +sinA)

l-sinA :

- {m) (1 +sinA)
(1-sinA)?
= —cos A (1 +sin A)
{I-smA) {1+51nA)
1-sin’ A
(1-sinA)*(1+sinA)
= (1-sinA)(1+sinA)

=] -sinA = R.H.S.

9
cosA  _ _ simA

9.() 1—tanA cosA—8imA = sin A + cos A
(ii) (sec A —cosec A) (1 + tan A + cot A) =tan A sec A — cot A cosec A

tansn . cosech _ 1
(iii) fan” ‘-1 sectl—cosec?d — sinZf—cos20
Solution:
cos A _"J..ll._:l_{

o S = stmA + cosA

4.;-._-1 x;”‘?'_'l

LHE=1-fanA s A — =i A

cosA .o
7 . .
cosA cosA —-sin A
cosA x cosA sin? A
= cosA-sinA ~ cosA-sinA
cos’ A sin® A

cosA-=sinA  cosA-sinA
cos’A-sin? A
cosA -sinA

_ (cosA +sinA)(cosA —sinA) _ a4 sinA = RHS.

(cosA —sin A)
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(ii) (sec A-cosec A) (I +tan A+ cot A) =1tan A sec A — cot A cosec A
L.H.S. = (sec A - cosec A) (1 + tan A + cotA)

1 1 L sin A_ " cos A
“lcosA sinA cosA sinA

sinA —cosA  sinAcosA +sin” A +cos’ A
sin AcosA 8 sin AcosA
sinA—-cosA  sinAcosA+1
sinAcosA = sinAcosA

(sm A- msﬁ}(sm AcosA +1)

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

cosA cosA T sinA sinA

sinA COSA sin® A —cos® A
cos’A ~ sin?A  sinAcos’A
(smA cnsﬁ){sinz;\-l-cos A +5in AcosA)

sin® Acos? A
{sm A -cosA)(l +sin AcosA)

sin? Acos® A
(smA cosA)(sinAcosA +1)

sin? Acos® A
. LHS.=RH.S.

tan’ 9 cosec’ @ I
+ =
tan® 0 —1 sec’ 0 — cosec’ @ sin’ @ —cos? O

(#if)
tan” 0 cosec’ @
+.

tan’ 0 -1 sec’ 0 - cosec’ 8
sin*0 ' 1
cos” B sin® @ sin’ B cos’ 0 sin’ @
L = In X 1.2 2
sin’@ 11 cos’8 ~ sin0-cos’® ' sin’@ - cos’ ‘6
cos Fl cos’0 sin’® smzﬂnos B

sin® 0 sin’ Bcos’ @
.2 Ta + o3 . 2 2
sin“8-cos“®  sin“0(sin“0—cos” 0)

sin’ 0 cos’ @
" R
sin“8—-cos’®  sin‘0-cos’O
sin’ @+ cos’ 0 1

= = = R.H.S.
sin’0—cos’0 sin?@ —cos’ 0

L.HS. =
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, . F ; 7

sinA+cosA sinA—cosA __ 2 _ 2 _ 2sectA
10. sinA—cosA  sinA+cosA sin®A—cos? A 1—2c0s? A tan?A—1
Solution:

sin A+cos A A, sintA—rosd

LHAS=sinA—cosA ' sinA+cosA
(sinA +cosA)® + (sinA —cosA)’
- sin? A —cos® A
2(sin? A +cos? A)
sin? A —cos® A
- 2x%1 2
sinA-cos?’A ~ sin?A-cos’A
= RHS.

Now, we have
2

T sin A-cos® A

2 2
1—cos’ A—cos* A ~ 1-2¢0s° A
= R.H.S.

Now, we have
.

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

2
2 cos® A
sinfA-cos’A ~ sin’A _cos’A
cos’ A cos’A

Hence,

/ i i 7
sinA=+ros A striAd=—rosd _ 2 _ 2 _ Qsee A

sinA—ros A stnA+cosA T sintA—cos2A  1=2c0s%A T tan=A-1
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11.2 (sin® 0 + cos® 0) — 3 (sin* 0 + cos*0) + 1 =0
Solution:

Given,

2 (sin® 0+ cos®0) —3 (sin* O+ cos* @) +1=0

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

=2 [(sin? 0)° + (cos® 0)’] — 3 (sin* 0 + cos* 0) + 1

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

=1 —[sin* 0 + cos* 0 + 2 sin? O cos? 0]

=1-1

=0=R.H.S.

12. If cot 0 + cos 0 = m, cot 0 — cos 0 = n, then prove that (m? — n?)? = 16.
Solution:

Given,
cotO+cosO=m... (i)
cot@—cosO=n... (i)
Adding (i) and (ii), we get

L I m+n
2colB=m+n = COtO=
2
tan 6 = ... (iii)
m o+ H

Subtracting (/i) from (i),
m-—n
2cosB=m-n = 1:05()__2._

2

sec O = oo (V)

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

-

: 2 . 2
2 9
Seczﬂ—lanzﬂzt-—f—-—) —L - ]

m-=n m+n

B 4 N 4
- (m - ,1)2 (m + n)?

i I
= 4 ———— =1
[(mn}z (m+n)z}



4 (m‘+41r!r)2 —_(m_—n')2 0
{lr:'1'+4rr}2 (m—:r:r]l2
4(4 mn)
(m2 ~::2)2
16 mn
(mlr -J-:rz)2

S (mt = n?)? = 16 mn.

13. If sec 0 + tan 0 = p, prove that sin 0 = (p?

Solution:

Given, sec 0 +tan O =p
g
1+sin®
cos® P
Squaring on both sides,
(1+sin0)? ) (1 +5in#)?

=P =W=sin’0

cos’ 0
(1+sin9)*
(1-sinB)(1+sin@) F
l+sinbd 2
= i
= 1-sind

Applying componendo and dividendo,

2

1+sinf+1-sinB pz-t-l
l+sinB@—-1+sin® ~ p* -1

2 p?+1 | pt+1
2%in0 ~ pP-1 " sin®  p?-1
o p-l
. sin0 = Pl +1
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-/ (p*+1)

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

Solution:
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Given,

tan A=ntan B and sin A =m sin B
n=tan A/ tan B

m=sin A/ sin B

1 m m
sinB ~ sinA — C0%¢B= Gaa
1 n n
tanB ~ tanA —B=na

Now, cosec’ B —cot? B = |
m? n’
sin? A tan® A =1
m* n* cos? A
sn?A - sinA

m? - ntcos* A=sin’ A
m—nfcos*A=1-cos’A
m*— 1 =cos* A+ n®cos’A

m*— 1= - 1)cos®* A
2 m? =1
= COS*A= ‘
n® —1

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
We know that,

tan A = fsec’ A -1
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1 ]
. secA+tanA=x+ — +x-— =2
4x 4x

or 4L +—I———1
XV ax T ax  2x

16. When 0° < 0 <90°, solve the following equations:
(i)2cos’0+sin0—-2=0

(i) 3 cos 0 =2 sin? 0

(iii) sec20 -2 tan 0 =0

(iv) tan? 0 =3 (sec 0 — 1).

Solution:

Given, 0° <0 <90°
(i)2cos’0+sin®—-2=0
2(1-sin?0)+sin0-2=0
2-2sin’0+sinf8-2=0
—2sin?0+sin®=0

sin® (1 -2sin0)=0

So, eithersin0=0o0r1-2sinB=0
Ifsin®=0

=0=0°
And,if 1 —-2sin0=0
sin 6 =%

= 0=30°

Thus, 6 = 0° or 30°

(i) 3 cos 0 =2sin’ 0
3cos0=2(1-cos’0)
3cos0=2-2cos’H
2cos’0+3cosH-2=0
2cos’0+4cosO—cosH—-2=0

2 cos 0 (cos0+2)—1(cos 0 +2)
(2cosO—1)(cosB+2)=0

So, either2cos 6 —1=0o0rcos0+2=0
If2cos6—-1=0

cos 0 =1

= 0=60°

And, forcos0+2=0

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

(iii) sec’0 —2tan 0 =0
(1+tan’0)—2tan 0 =0
tan?0—-2tan 0+ 1=0
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(tanH-1)>=0
tanf0—-1=0
=>tan 0 =1
Thus, 0 = 45°

(iv)tan’ 0 =3 (sec 0 — 1)
(sec’0—1)=3sec -3
sec’0—1-3secO+3=0
sec’0—3secH+2=0
sec’0—2sech—secH+2=0
secB(secB—-2)—1(sec8=2)=0
(secB-1)(secH-2)=0

So, eithersecO—1=0o0rsec6—-2=0
Ifsec6-1=0

secO=1

=0=0°

And, ifsec0—-2=0

secH=2

= 0=060°

Thus, 6 = 0° or 60°



