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Exercise |8

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

Solution:

Given,
sin A =3/5and A is an acute angle
So, in AABC we have £B =90°
And,
AC=5andBC=3
By Pythagoras theorem, 3
AB = (AC?-BC?
=(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/cos0=5/4
cosec A = 1/sin 0 =5/3

n

o]

2. If Ais 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 =8 17

By Pythagoras theorem, 15

BC = V(AC? - AB?) '
= V(172 - 8%) = (289 - 64) = V225
=15

Now,

sin A = BC/AC = 15/17 A 8 B

cos A =1/sec A =8/17

tan A = BC/AB = 15/8

cot A = 1/tan A= 8/15

cosec A = 1/sin A=17/15

o

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

We know that,
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sin A+cos’A=1

So,

cos A = (1 —sin? A)

tan A = sin A/cos A = sin A/ \(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 = 1/7/3

In right A ABC,

tan A = BC/AB = 13

So,

BC =1and AB =3

By Pythagoras theorem, 2 |

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

Hence,

sin A=BC/AC =%

cos A = AB/AC = V3/2 A s B

cot A = 1/tan A =3

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

cosecA=1/5iINA=2/1=2

O

5. If 12 cosec 6 = 13, find the value of (2 sin  — 3 cos 0)/ (4 sin 6 — 9 cos 0)
Solution:

Given,

12 cosec 6 =13

= cosec 0 =13/12

In right A ABC,

LA=0

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

AC=13and BC =12

By Pythagoras theorem,

AB =(AC?-BC?
=[(13)% - (12)7]
=(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°)

= c0s? 26° + cos (90° - 16°) sin 26° + [tan 36°/ cot (90° - 549)]
= [cos? 26° + sin? 26°] + (tan 36°/ tan 36°)

=1+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°
(i) (sin 29°/ cosec 61°) + 2 cot 8° cot 17° cot 45° cot 73° cot 82° — 3(sin2 38° + sin2 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(sin2 38° + sin2 52°).

= (sin 29°/ cosec (90° - 29°)) + [2 cot 8° cot 17° cot 45° cot (90° - 17°) cot (90° - 8°)] — 3(sinz 38° + sin2
(90° - 38%))

= (sin 29°% sin 29°) + [2 cot 8° cot 17° cot 45° tan 17° tan 8°] — 3(sin2 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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=1+2-3
=0

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

cosec?10°-cot?10° |

(i) 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°
(i) (cos? 25° + cos? 65°) + cosec 0 sec (90° — @) — cot O tan (90° - 0)
Solution:

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

_ tan 25° cot2s° Y . |
~ | cosec(90° - 25°) ¥ sec(90° - 25°) + 2 tan 18° tan (90° - 18°) tan 45°

2
tan 25° cot 25° :
= lsec2s® ] * | cosec2se| * 2 tan 18° cot 18° tan 45°

[sin 25“%:0525"]3 [c0525°x5in 25“]
- +2x | x|

cos25°x1 sin25°x1
= sin? 25° + cos? 25° + 2 +sin?B+cos’0 =1
=]+2=73 tanB cot®=1 |
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(i) (cos? 25° + cos? 65°) + cosec O sec (90° — ) — cot O tan (90° - 0)
= c0s? 25° + cos? (90° — 25°) + cosec 0 sec (90° — 0) — cot 0. cot O

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

=1+1=2

. 05289 cosecth2”
10. (i) 2(sec? 35° — cot2 55°) — tan 18%tan36°tan309tan54%tan72
cosec® (90—6)—tan®0  24an30sec520sin238¢

(ii) 2(c0s248Y +r0s242Y) cosec2T00 —tan2200
Solution:

Given,

(l) Q(Sec2 35° — cot? 550) = cos28%cosec62¢?

tan189tan362 tan 30t anhH4tan 720
c0s28° cosec(90° - 28°)
tan 18° tan (90° - 18°) tan 36° tan (90° - 36°)tan 30°

= 2[sec? 35° — cot? (90° - 359)] -

c0s28° sec28°

= _ 2 o) _ > 2
2fsec’ 35° - tan? 35°] - INES CoT18° tan36° cot36° n 30° ssec’@—tan’0 =1
tan0 cotd =1
| J3
=2(|)~——|=2-—|—=2-,/§ cos0 secO =1
Ix1x -
3
_cosec’ (90°-0)—tan’®  2(tan’ 30°sec’ 52°sin’ 38°)
@) 2(cos’ 48°+c0s?42°) ~  cosec’ 70° - tan’ 20°
sec’0—-tan’0 2tan’ 30°sec’? 52°sin? (90° - 52°)
2(cos® 48°+ cos? (90°-48°)  cosec’ 70° - tan? (90° - 70°)
¥ . : »sin?B+cos’ 0 =1
] {7;) sec” 52° cos” 52° secl0—tan?@ =1
T cos?48°+5sin’48°] ~ | cosec? 70°— cot® 70 cosec’@-cot’0=1
!
~x1
et 2[3"
2x| l
1 2 3-4 -l
2 3 6 6
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(i) cos 0 sin (90° — 0) + sin 0 cos (90°-0) =1

(i) tan 0/ tan (90° - 0) + sin (90° - )/ cos 0 = sec® 0
(iii) (cos (90° - 0) cos )/ tan 0 + cos? (90°- 0) = 1
(iv) sin (90° - 0) cos (90° - @) = tan 0/ (1 + tan? 0)

Solution:

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

=co0s 0 x cos 0 + sin 0 x sin
=052 0 + sin 0
=1=R.H.S.

0

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

=tan 0/ cot O + cos 6/ cos 6
=tan 6/ (1/tan 0) + 1

=tan’0+ 1 =sec’0=R.H.S.

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

=052 0 + sin 0

=1=R.H.S.
tan®
(iv) sin (90° — 0) cos (90° -0) = 1+ 14020
L.H.S. = sin (90° - 0) cos (90° - 8) *» 8in(90° -0) - cosO
= cos Osin 0 sin?0+cos’0 =1
sind
tan® cosD
RHS - |+ IH.HIB - » Ei-nl-e
2
sinB cos” 0
cosbt
~ cos’0+sin’0
cos’ 0
sin®
cosO sin®
= 1 = PTT x cos? 0 = sin 0 cos §
cos’ @
s LLHS. = 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
(i) (1 +tan? A) (1 —sin A) (1 +sin A) = 1.
Solution:

Given,
() LH.S=(sec A+tan A) (L -sin A)

] sinA
— +
cosA cosA

](I -smnA)

(14sinA)x(l1-sinA) 1-sin’A
h COSA h cosA
cos® A

= A =¢os A = R.H.S.

(1 —sin? A = cos? A)

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

sin’ A
= | 1+—=— (1 = sin? A)

cos’ A

. , ~+1-sin’ A =cos’ A
cos" A+sin“ A .
- xcos2A | sin? A +cos’ A =1

N cos® A
1
2
cos‘ A

=

x cos2A=1=R.HS.

13. (i) tan A + cot A = sec A cosec A
(i) (1 —cos A) (1 +sec A) =tan Asin A.
Solution:

(i) LH.S.=tan A + cot A

=sin A/cos A + cos Alsin A

= (sin? A + cos? A)/ (sin A cos A)
=1/ (sin Acos 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) [Hcom]

(cosA+1)
=(1-cosA) " A
~ (1-cosA)(1+¢cosA) 1-cos’A sin? A
- COsA T T cosA  cosA
~sin®A sinA

= E= 1 x
cosA sinA 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
(i) 1/(sec A+tan A) + 1/(sec A—tan A) =2sec A

Solution:

(HLHS.=1/(1+cosA)+1/(1-cosA)
_ l1=cosA +1+cosA

 (1+cosA)(1-cosA)
3 2 . -
T l-cos2A  sinA
(o 1 — cos? A = sin? A)
=2 cosec? A = R.H.S.

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

(1)) LH.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
-— " _R.HS.
sinA
; 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-sin?A  sin?A
cos? A - sin?A cos? A cos? A —sinZA
sinZA
=9
sin® A
= 57— =tan?A = R.H.S.
cosc A

(iif) R.H.S. = cosecA — cotA
| COSA | = cosA

~ sinA  sinA sinA

(I ~cosA) (l + cosA)

{Multiplying and dividing by | + cosA}

= sinA(HcosA)
1 —cos’A sinA
~ sinA(l+cosA)  sinA(l +cosA) {v 1 —cos’A =sin’A}
~_sinA LIS
"~ 14cosA B

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

(i) (1 + tan A)> + (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?@  (i-cos0) (1 +cosd)i - cosd)
" (1-cos8) (1-cos8) ~  (1-cosb)
2 21909 _ oS ProvEL
= 1—cosp ~ R-H:S. Proved.

(iii) L.H.S. = (1 + tan A)? + (1 —tan A)?
=1+2tan A+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. (1) (L +sin A)/ cos A+ cos A/ (L +sin A) =2sec A
(ii) tan A/ (sec A - 1) + tan A/ (sec A + 1) = 2cosec A
Solution:

() LH.S.=(1+sin A)/cos A+ cos A/ (1+sinA)
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~ (1+sinA)(1+sinA) + cos’A
B cos A(1+sinA)

N | +sinA +sinA +sinZA +cos?A
- cos A(l1+sinA)

|+2sinA+1 2+ 2sinA
cos A(l+sinA) cos A(l+sinA)

= 2(l+SInT\} — 2 =2sec A
cos A(l+sinA) cosA
= R.H.S.
tan A
(i) il - = = 2cosec A

secA—-1 secA +1

tan A i lan A
secA-1 secA+1

LLH.S=-

f

|
= tan A : + ]
l\sccA-—I secA +1

=tan A

’secA+1+secA—1]
L (secA —1)(secA +1)

B tanAx2secA  2secAtanA 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:

roserA rosecA

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

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

=cosech{

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

sin2 Axcos2 A cosZ A

=2 sec? A =R.HS.

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

sinAcosA
cos? A -1+ cos?A

sin A cosA
_ 2cos?A -1

= ————=R.H.S.
sin A cos A

cosA

tA-1 _ SinA
ain LHs=2A - - ——
2-3eCc*A 2_

CosA - sin A
sin A

_ CosA —sihA 5 cosZA
sinA 2cos?A - 1

_ 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]
N cos? A(cosA —sinA)
' sin A (cos?A - sin?A)
cos? A(cos A —sinA)
sinA(cos A +sinA)(cos A —sinA)
cos? A
- sin A (cos A +sinA)
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cos A
tA i
R.H.S.= 1::_0 = Sm'A,s,
tan A an sin
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? @ —sin? @ = tan? 0 sin O
(ii) cos 0/ (1 — tan 0) —sin? 6/ (cos 0 - sin @) = cos 0 + sin 0
Solution:

(i) L.H.S =tan’ @ —sin? 0

= smzﬁ -sin? 0
cos< 0
- sin? O - sin? B cos? O
- cos? 0
; sin? 0(1 - cos? 8) -iin? Bxﬂ
cos? @ cos? @
sin? @ x tan® © = tan® O sin® © = R.H.S.
cos® sin? @
(i) 7= e sy =cos 0 +sinb
L H.S.= cos 0 ~ sianl.
I-tan ® cos B -sin®
_ cos@ sin? @
N u sin@ ~ cos O-sin®
cos 0
N cos 6 sin2@
cos O —sin®  cos O - sin®
cos 0
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cosZ O sinZ @

cos B —sinb ) cos O -sinB

cos? 0 —sin? @

cos 0 —sinB

~ (cos 6 +sin0)(cos 6 —sm0)
cos 0 -sn0
=cos 0 + sin 0 = R.H.S.

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

(i) L.H.S. = cosec* 6 — cosec? 0

= cosec? 0 (cosec? 0 - 1)

= cosec? O cot? O [cosec?® 6 — 1 = cot? 0]
=(cot? 0+ 1) cot?> 0

=cot* 0+ cot’ 0

=R.H.S.

(i) L.H.S. = 2 sec? 0 — sec* 0 — 2 cosec? 0 + cosec* 0
=2 (tan’ 0+ 1) — (tan® 0 + 1)>— 2 (1 + cot? 0) + (1 + cot? 0)?
'l- m!agui‘29+]
cosec’ 6 = 1+cot’ 8
=2tan?0+2—(tan*0+2tan’0+ 1) -2 -2 cot? 0 + (1 + 2 cot? 0 + 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-+eosd—sin?f
21. (i) sinb(l+cosd) =coto
(ii) (tan® @ — 1)/ (tan O - 1) =sec’ O + tan 0
Solution:

: 2
1 +cosh -sin’0 cosO+cos" 0

() LHS. = sinB(1+cos®)  sin@(l+ cos)

(" 1 —sin? O = cos? 6}

cosB(1+cos) cos®

sinB(1+cosB) _ sind

= R.H.5.

= cot B
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tan’ @ - | .
(i) mn_()-_l— =gsec” 0 + tan O
(tan® - 1)

L.HS. = mjl—(mnz B+tan@+1) (-a -5 =(a-b)(d+ab+ b))

=tan’0+tan0+ 1 =tan 0+ 1 +tan O

= sec? O + tan © {~sec20=1tan’ 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:
N l4cosecA ('(1.\2_-1
(I) cosecd =~ 1—sinAd
L H S = l4cosceA
o cosecA
|
¥ )
| + cosecA sin A sinA + | sinA
L-H-S. = COSCCA . ' - sinA o I
sinA
=ginA+ |
—— __cg_sf_A_ . 1-sin’ A
HS. = 1-sinA 1-sinA
(1+sinA)(1-sinA) ’ )
= s A =]l +smA=sinA+ |

s LHS.='RH.S.

|1 -cosA
(if) i+ conk = cosec A ~ Col A
| -cosA
LHS. = |+ cosA

Rationalising the denominator

. (1-cosA)(l-cosA)
" Y(1+cosA)(1-cosA)
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~ [(1-cosA)®  [(1-cosA)’
l-cos’A sin’ A
| -cosA 1 - cos A
" sinA sinA  sinA

= cosec A —-cot A = R.H.S.

/ 1+3?'_?4.A
23.()) V 175174 —tan A + sec A

1l—cosA
(ii) #0054 _ tosec A—cot A
Solution:

(i) \/HW 1 — tanA + secA

sim A
L H S = I +5inA
Y ] —sinA
1+sin A
LHS. = {—sinA

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,

- (l-cosA)(1-cosA)
- (I1+cosA)(1-cosA)

(1-cosA)’ (1-cosA)  1-cosA

"V 1-cos?A sin? A = sinA
1 cosA
~ sinA ~ sinA =cosecA-cotA=R.H.S.

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

(i) cos Acot A/ (1 —sin A) =1 + cosec A
Solution:

|

Nl'('.“—}—

secA—1

LH.S =

_ A-1 secA + 1
LHS. A+l A-l
chA—l JsccA+I
JsecA+1 T JsecA-1

= 2cosecA

secA —1+secA +1 2secA
" JisecA+T)(secA=1) T Jsec? A1
(~sec?A-1=tan’ A}
2secA 2sec A
Jtan’A ~ tanA

2% CosA 2
cosA xsinA  sinA
=2cosec A=R.H.S.

COSA CotA
l-sinA

(if)

=] + cosec A
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COSA cotA COSA COsA COSA
LHS. = COSA = ——

I-sinA  sinA(1-sinA) sin A
cos’ A - 1-sin’ A
sinA(1-sinA) sinA(l-sinA)
{“cos? A=1-sin? A}
(1+sinA)(1-sinA) l1+sinA
sinA(l-sinA)  sinA

| sin A

= . 3 3 = +
sin A sin A cosec A + |

=1 + cosec A= R.HS.

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

(i) 1*“'” 14 Heold — 9(gec A+ cosecA)

SN cosA

L.H.S = lvmii_l_ ——rm‘l

sird cos A
sin A cos A

s e

cos A sin A
+

sin A cos A
cosA+sinA smA+cosA

cosAxsmA coshxsm A

=2

[ cosA +sinA
| cosAsinA

[ cos A N sin A
Lcos AsinA  cos AsinA

[ |
=2| — PRt
| SinA COsSA

= 2 (cosec A + sec A)
=2 (sec A + cosec A) = R.H.S.

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S ML Aggarawal Solutions for Class 10 Maths
m The Learning App Chapter 18: Trigonometry Identities

(ii)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—tanf A=1+3tan? A+ 3tan* A
Solution:
(i) cosec® A — cot® A/:3cot2Aco§eczA+1
L.H.S = cosec® A — cot® A
= (cosec? A)® - (cot? A
= (cosec? 0 — cot? A)? + 3 cosec? A cot® A (cosec? A — cot? A)
=(1)® + 3 cosec? A cot? A x |
=1+ 3 cot? A cosec? A
= 3 cot? A cosec? A + | = R.H.S.
(if) sec®A—tan®A=1+3tan’ A +3tan' A
L.H.S.=sec®A-tan® A
= (sec* A)’ - (tan> A)
= (sec? A —tan? A)® + 3 sec? A tan? A (sec? A — tan? A)
=1 +3sec?Atan’ A x |
=1+3sec? Atan’ A
=1+ 3 [(1 + tan® A) (tan’ A)]
=1+3[an?A+an‘A]
=1+3tan’ A +3tan* A=R.H.S.

27.
(i) col@—cosecf—1 _ 14-rosf

col@—cosecf+1 —  sinf
v gind __ 9 sinfd
(“) cot@+cosecd ~— = Li colf—cosect
Solution:
()

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

; ML Aggarawal Solutions for Class 10 Maths
E BYJU'S Chapter 18: Trigonometry Identities

The Learning App

— cotfl—cosectl—1
L.H.S cotf—cosect+1
cos® |

sin® sin®

sin® sin®
cos 0+ l—sinex sin©
sinQ cos 0~1+sinB

_cos O+ 1-sinb
" cos0-1+sin@
_¢0s 8+ (1-sin0)
-0059—(|—$il\9)

[cos 6 + (1 —sinB)][cos O + (1 - sinB)]
~ [cos 0 - (1-sin8)][cosB + (1 - sin0)]

[cos B + (1 - sin©))?
B c0s20 - (1-5in0)?2
(cos O +1—sin8)?2
" cosi0 - (1+5sin2 0 -2sin0)
cos? 0 +sin? 0 + 1 + 2cosO - 2sinB - 2sinBcosO

cos2 0 —1-sin? 0+ 2sin0d

B 1+1+2c0os0~-2sinb -2sinBcos 0
1-sin20-1-sin2 0+ 2sind

- 2+2cos0-2sinB - 2sinBcosO
2sin0 - 2sin? O

_ 2(1+cos 0)—-2sinB(1 +cos 6)

N 2sin0(1 - sin0)

_ (1+cos 8)2(1 -sinB)
- 2sinB(1-sinB)

sarid _oiie

sin®
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sin® =24 sin®

cot B +cosec O cot O - cosec O
S5 - sin@ 830 O sin®

A= cosB cosB +1

sin® sind
B sin? @
" 14+cos0
_1-cos? 8 (1+cos0)(1-cosO)

1+cos0 1 +cos

(i)

-_—

=|-cosB
sin0

cot® - cosect

sin®
cosf l
sin® sin0
sin? 0
cost - |
~ 2c0s0-2+sin? 0
- cos0 -1

RHS. =2+

=2+

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

cos0 -1

_ 2(cos0-1) +(1+cosB)(1-cosO)
B cosf -1
=(cos0-1)(2—1—cos0)/ (cosb-1)
=1-cosH

Hence, LH.S=R.H.S.

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

(1) (sin O + cos 0) (sec O + cosec 0) =2 + sec O cosec 0
L.H.S. = (sin 0 + cos 0) (sec 0 + cosec 0)
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= (sin0 +cos 9}[ I +~I—]

cos® sin®
~ (sin® + cos 8)(sin 6 + cos 0)
B sinBcos O

sin? © +sin Bcos 0 +sin Bcos 8 +cos” 6
sin Bcos 6
1+2sih Bcos® 1 +25inﬂcosﬂ
sin © cos 0 sinB®cos® sin6cosb

= cosec O sec 6 + 2

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

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

cos! A
. cos’ A sm A l sin A
© SinA  cosA cos’ A T cosA T BRA
= RHS.
29.
(') sin® ALcos” A ¥ sin® A—cos' ;l
sin -l+rm-l sinA—cosA ~ “
() tan?. cot® A :1
1+mn2 l 14cot A
Solution:

(i) sin® A+cos® A A sindA—cos? A —
St \*(U'\ 1 ' swinA- u;s 1 5
L.H.S = sin3 A+cos® A sinS A—cos® A

smA+cosA sinAd—cosA

(sinA +cosA)(sin2 A —sinA cosA + cos? A) i (sinA - cos A)(sin2A +sinAcos A +cosZA)
) (sinA +cos A) (sinA —cos A)
=(1-sinAcosA)+ (] +sinAcosA)
[ sin? A+cos’A=1}
=]-sinAcosA+1+sinAcosA=2=RH.S.
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tan?A cot? A A
|+tan?A | +cot?A
1

2 e T
LHS.=_20 A4 , tn"A
1+tan’A 41 _
lanzA

1

tan? A ,_tanZA
1 +1tan’A uu)z‘A+_l

(if)

Man
B tan? A 3 tan?A
l+tan2 A tan?A(tan? A +1)
__tan’A l
1+tan2 A 1+tan? A
2
_l+w@n“A _ R HS
| +tan’A

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:
- 1 1 1 1
(t} ¢ r-.—i—H‘mrA o cosA _}lr'tﬂ-.-] o \'r'r'A—fr.rH_—I
LHS = secA+-fan A o f'r:ll.\_—l
N 1 _ |
1 +£ﬂA cos A
cos A cos A
_ cos A 1
l+sinA cos A
B cos2 A -1-sinA B -sin? —sinA
cos A(l+sinA) cos A(l+sinA)
-sinA(l +sinA)
= - = —tan.
cos A(l +sinA) nA
|
R.H.S.= '

cnsﬂ_scch-tanﬁ.
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1 1
TcosA _I__sinA
cos A cos A
1 cos A

-mh-l—sinh
_1-sinA-cos?A  sin? A -sinA
- cos A(l-sinA) _cosh(l-sinh)

_ -sinA +sin?A _ -sinA(1-sinA)
 cos A(l=sinA) cos A(l -sinA)
= —sinA ———

COSA
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
= (sin? A + cos? A) + (sec? A + cosec? A) + 2sinA x o +2xcosAx o
S 2sin® A +2cos’ A
=1+ oA sinA|* sinAcosA

[sin2 A + cos’ A] 2[sin’ A +cos’ A]
|+ +

cos® A sinzh siﬁhms.*\
! 2 3 2
- sin*@+cos* 0 + 1
I+ cos? Asin? A ¥ sin A cos A [ J
2
B e [ (@a+ by = & + (b + 2ab))
cos A sin A

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

. tan A +sin A secA +1
(i) GnA —sinA ~ secA-1
sin A ; sinA +sinAcosA
. +sinA
tan A +sinA cosA cos A
i = = sinA-sinAcosA
tan A -sin A sin A Sk :
cos A cosA
sinA(l+cosA) l+cosA
~ sinA(l-cosA) 1-cosA
On dividing each term by cos A, we have

LHS. =

+1
= cos A secA +1
I _I umA'! t‘R.anS‘-l
cos A
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31. If sin 0 + cos 0 = \2 sin (90° — 0), show that cot 0 =2 + 1
Solution:

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

On dividing by sin 0, we have
1+cot®="2cot0
1=~2cot 9 - cot O

(\2-1)cotO=1

cot@=1/(V2-1)

1x(¥2 +1) (Rationalising the denominator)

T (2-D(2+1)

G241 ae1 e
2 - 21 1

= /3 +1=RHS.
Hence, cot 0 = V2 + 1

32. 1f 7sin? 0 + 3 cos? 0 = 4, 0° < 0 < 90°, then find the value of 0.
Solution:

Given,
7sin?0+3cos?0=4,0°<0<90°
3sin?0 + 3 cos? O + 4 sin® 0 =4
3(sin?0+3cos?0)+4sin?0=4

3(1) +4sin20=4

4sin’0=4-3

sin?@ ="

Taking square-root on both sides, we get
sin 6 ="1"%

Thus, 0 = 30°

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

Given,

secH +tan 6 =m

sec—tan O =n

Now,

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

Thus, mn=1
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34. 1f x—asec0+btan 0 and y = a tan 0 + b sec 0, prove that x? —y? = a? — b?,
Solution:

Given,

Xx=asecO+btan6,

y=atan®+bsec0

Now,

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

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

= & (sec? 6 — tan? 0) — b2 (sec? © - tan® 0)

=gl x| -t x| {sec? © —tan? @ = 1}
- - B

- Hence proved.

35.If x=h +a cos 0 and y = k + a sin 0, prove that (x — h)? + (y - k)? = a%.
Solution:

Given,

x=h+acos0

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
= a2 (sin® 0 + cos? 0)
=a% (1) [Since, sin? 0 + cos? 0 = 1]

- Hence proved

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S ML Aggarawal Solutions for Class 10 Maths
m The Learning App Chapter 18: Trigonometry Identities

Chapter Test

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

Given, 0 is an acute angle and cosec 0 = /5
So,
sin 0 = 15
And, cos 6 = V(1 —sin? 0)
cos 0 =(1 - (115)?)
=(1 - (1/5))
=(4/5)
cos 0 =25
Now,
cot 0 — cos 0 = (cos 0/sin 6) — cos 0

i3

(i1) Given, 0 is an acute angle and tan 0 = 8/15 C
In fig. we have
tan 6 = BC/AB = 8/15
So, BC=8and AB =15
By Pythagoras theorem, we have s
AC =V(ABZ + BC?) = V(5% + 8%) = V(25 + 64) = V289
= AC=17
Now,
sec 0 = AC/AB =17/15 0 &
cosec 0 = AC/BC=17/8 A 15
So,
sec O + cosec 0 =17/15+17/8

= (136 + 255)/ 120

=391/120

31

_°120

]

2. Evaluate the following:
co52 20 +eos 70"

. i 2OFL) | ninmRE(d
(i)2x (" 257 +5in"65 ) —tan 45° + tan 13° tan 23° tan 30° tan 67° tan 77°
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sin2229 +5in268°
(i) 05224052687 4 5in2 630 + cos 63° sin 27°
Solution:

; i 4 27RO
5] cos= 20 +eas= 1l
)& X =

T G
stn- 204 50205

) -{and5 +1an 13 tan 23" @an 30 tan&7 tan 7/ 7°

[ cos? (90° - 70°) + cos? 70°

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

=% | sin” 25° +sin? (90° - 25°)
[ sin? 70° + cos? 70 ]
= 2| sin25° + cos? 25"] ~ 1 + tan 13° tan (90° = 13°) tan 23 tan (90° - 23°) x 7=
I"I I
=EJJ ~ 1 +tan 13 cot 13°an 23° cot 23° x

|
=2-1+1x1x
o l_\@+1

=2-—I+J5'—'!+J5— JST
(V3+1W3 3443

T Bx3 3

o
(i) %22“ + 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° — 389)]
sec29°

= ec29° +2cot 8 tan 8° x cot 17° tan 17° x | — 3(sin? 38° + cos? 38°)

| +2x I x]1x1=-3x1=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° % cos 63°

Il

I
- +(sin? 63° + cos? 63°) =1 + 1 =2

1
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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

4 2 ) X
= 3[suc2 59° — cot? (90° — 59°)] — = sin 90° + 3 tan? 56° tan? (90° - 56°) = 3

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

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

cosA 0 cosA e
Vl—sin A l-i---r!.']_-:‘n‘_{é_1

ens A

St 'I 1+sinA

=C0oS A l_
1- smA l+sinA

= 1+sinA +1-sinA
(]—smA}(HsmA)

] 2cos A
1- smzh costA

= =2sec A =
cosA sec R.H.S.
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cos A cos A
{ff) + =2tanA
cosec A+1 cosecA -1

cos A cos A

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

- cosA 1 1 ]

+
cosec A+1 cosec A-1

=Ccos A

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

_cosA[2cosec A]  2cosA

cosec? A —1 sin A {mtzh)

_2cotA 2
cot?’A cot A

=21an A =R.H.S.

0st—sint)(1 +tanf
| (co .}HFHI,]{ anfl) _ secl
5. (i) DQeos=d—1

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

(vpsf—=sinf) [ 1+tend)

; — SC
Sron20—] cct

lcosti—sin®) | 1+ tant)
| HS = 2eos 0—1
_ (c0s 0 ~5sin0)(cos O + sin0)
) cos § (2cos® 0 1)
B cos® 0 -sin’ 0 B c:n:&szﬁ—(l—it:w::cs2 0)
R cos O (2{:(::52 0-1) ) cos D (chsze— 1)

B cosZ 0 —1+cos? 0 2c0520—1

" c0s0(2cos0-1) cosO (2cos20-1)

=sec 0 =R.H.S.
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)

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

o

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

sin 0 . coso)
cosO sin®

1-sin® 0 ) (1-cos? 8 ) (sin? 0+cos? O
B sin 0 cos 0 sin 0 cos 0

(cos® Bxsin? 0) 1

" sin®cosd ™ sin 0 cos ©
sin? cos® 0

T sin?Bcos? 0 L=RHS.

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

cot cosec+1 D corf]
(ii) cosect+1 cott) = 2sect!

Solution:

Given,

(i) sin? O + cos* O = cos? O + sin* O
L.H.S. =sin?0 + cos* 0
= (1 - cos? 0) + cos* 0
=cos*0—cos?0+1
=c0s?0 (cos?0-1)+1
=cos? 0 (-sin?0) + 1

=1 -5sin? 0 cos? 0
Now,

R.H.S. = cos? 0 + sin* 0
=(1-sin?0) +sin* 0
=sin*0-sin0 + 1
=sin?0 (sin?0-1)+1
=sin?0 (-cos? 0) + 1
=1-sin?0 cos? 0
Hence, L.H.S. =R.H.S.

N cot 6 +cosec9+l_2m9
U Cosec@+1 cot 0

cot +cosec3+l
cosec O +1 cot 6

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

=cosﬂx sin 0 +I+sinexsin0
sin® 1+sin0 sin 6 cos 0
_ cos +l+sinEl

l+sin® cosB
_coszﬁ+l+sin29+251n9

B (1+sin0)cos 0

_ I+1+2s5in® = 2+ 2sin0
d(l+sin9)ccs& (1+sin8)cos 6
_ 2(1+sin0) __2

~cos O(14+5sin®) cos®

=2 sec 0 = RH.S.

7.()sec* A(1-sin*A)-2tan’A=1

1 4 1
(“) .‘Jf!,’l‘f‘f'l‘l.‘i "1+] .ﬁ.ﬁfi.-‘-{-f'f}h’,-‘—] =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)(l -sin? A) -2 tan® A

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

coszﬁ - coszh
(+ 1 = sin? A = cos?A)

=]

= R.H.S.
1

1) 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

B 2(sinA +cos A)

sin2A +cos2A +2sinAcos A — |

_ 2(sinA +cos A)

14 2sinAcos A -1

_ 2(sinA +cos A)

~ 2sinAcos A

_ sinA tcos A sinA cos A

" sinAcos A " sinAcos A +sinAmsA
] 1

cosﬂ+sinh

-_—

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

sin? H—i—f‘n.ujﬁ
8.(i) sinfeosd  +sin@cosd=1
(i) (sec A —tan A)? (1 +sin A) =1 —sin A.
Solution:

i 5” [} 3 Y S
snbreosd | gimfBeost = 1

,\.ij,l”r 'grh“

sin’ @ +cos’ ©
LHS = SN0+ 008D + sin 6 cos B
~ (sin® + cosB)(sin? 6 - sinBcosO + cos? 0)

(sin@ + cosf)
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= sin? @ + cos? 0 —sin O cos 0 + sin 0 cos O
=] =R.H.S.

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

1 sinA) :
COSA COsA (1 +sinA)

LHS. = [

l-sinA 3
=( Soak ) (1 +sinA)
(l-smA)
= _——cos A (1 +sinA)
(I-smA) (1+sinA)
1-sin’A
(1-sinA)? (1+sinA)
- (1-sinA)(1+sinA)

= | -sin A = R.H.S.

5o
cosA sincA

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

tansn . cosec— _ 1
(iii) fan® ‘-1 sectl—cosec?d — sinZf—cos20
Solution:
=y ,..'.”1""-—??1 = sinA + cosA
4.;.._.1 - i .'.1
4 S=1=fanA s A — =i A
cosA -
= |_SnA _ .
cosA  COSA-—sinA
cosA xcosA 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)
https://byjus.com
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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
sinAcosA 8 sin AcosA
sinA—-cosA  sinAcosA+1

sinAcosA  sinAcosA

(sin A — cnsA}(sm AcosA +1)
- sin? A cos’ A
R.H.S. = tan A sec A — cot A cosec A
sinA 1 cosA 1

cosA cosA ~ sinA sinA

sinA COSA sin® A -cos® A
T cos?A T sin2A sin?Acos’A
(smA casA){sm A +cos? A +5in AcosA)

sin? Acos® A
{smA cosA)(l+snnA¢usA)

sin? Acos? A
(smA - oS A)(smA cosA+1)

sin? Acos® A
. LHS.=RH.S.

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

(#if)
tan’ 0 cosec’ @
+ 3
tan’ 0 -1 sec’ 0 - cosec’ 8
sin 0 1
2a ) . 2 2
cos” B sin“ @ sin“ 6 cos” 0

L.HS. =

I

sin’ 0

sin’ El L I~ cos?® ~ sin’B-cosi@

-

stele cos’® sin’®
sin® 0 sin” Ocos* B
] Ta + o3 . 2 2
sin“8-cos“®  sin“0(sin“0—cos” 0)
sin’ 0 cos’ @
: _ ap
sin“8—-cos’®  sin‘0-cos’O
sin’ @+ cos’ 0

1
= = - .H.S.
sin0—-cos’0  sin’0-cos’6 R
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sinA4eosA sinA—cosA __ 2 _ 2 _ IsectA
10, SinAd—cosA stnA+cosA sin? A—cos? A 1—2c0s? A tan?A—1
Solution:

sin A+cos A

sinA—rosA

LAS =sinA—cosA

stnAteosA

(sin A +cosA) + (sinA —cosA)’

sin® A —cos® A

2(sin? A +cos? A)

- 2x1

sin’ A —cos? A

2

=R.H.S.

sinA-cos?A ~ sin?A-cos’A

Now, we have

2

T sinfA-cos’ A

2

2

T 1-costA-cos’A  1-2cos’A

= R.H.S.

Now, we have

2

sin’ A —cos® A

2
=cms 2 2 = 2
sin“A—(l-sin" A)
2
~ sinfA-1+sin’A
2
2 cos’ A
~ sinfA-cos’A  sinA  cos’A
3 cos’ A cos’A
2sec” A RHS
= ol = L] . "
tan’ A -1
Hence,
sinA+rns A stnA—rosA __ 2 2 . 2sec?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® ) —3 (sin* O+ cos* @) +1=0
Solution:

Given,

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

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

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

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

m+n
2cotO0=m+n = cotB=
2
tan = . l:iii}
m+n
Subtracting (/i) from (i),
m-n
2cosB=m-n = ca:-:.[};_z_
2
sec O = o (V)
m-n

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

 m N2 2
seczﬁ—lan2ﬁ=L---—:—) —[ 2 ]

m-n m+n

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

I ]
4 i =1
- [(mrﬂ}I (mmlz}
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4 l:m+41r_r)2 —-_(m_—n)2 =1
{Jr:-H-n}2 (m—n)z
4(4 mn)
(m2 —::2}2
16 mn
(mz _nz}z
Lo (m? - PP = 16 mn.

=i
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13. If sec 0 + tan 0 = p, prove that sin 0 = (p? — 1)/ (p? + 1)

Solution:

Given, sec 0 +tan 0 =p
1 i stRb

cosB | cosh &
l1+sin®
cos@ P
Squaring on both sides,
(1+sin0)’ | (1+sin0)’
cos’8 P = 1-sin’0 =r
(1+sin0)’
(1-5in8)(1+sinB) —F
1+sinB - pl

2

= l-sind 1

Applying componendo and dividendo,

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

2 p*+1 1 pt+1
2%in0 ~ pP-1 " sin®  p?-1
i |
. sin0 = Pl +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=ntanBandsin A=msin B
n=tan A/tan B
m =sin A/ sin B
t m m
sinB ~ sina —cosecB= oy
1 n n
tanB  tan A =cotB= tan A
Now, cosec’ B —cot’ B = |
m?® n’
: - =1
sin® A tan® A
m* n? cos? A
2 - : =1
sin? A sin? A

m? - r* cos® A =sin’ A
m?*—n*cos’ A=1-cos*A
m?*—1=cos?A+ntcos’A
m —1=(-1)cos*A
mt =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
We know that,

tan A = fsec? A - |

i)
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| 1

. secA+tanA=x+ — +x—- T =2k«
4x 4x

WP SRR I

FEY 2" ax T 2x

16. When 0° < 0 <90°, solve the following equations:

(i)2cos?0+sin@—-2=0
(i) 3 cos 0 =2sin’ 0
(iii)sec’0 -2 tan 0 =0
(iv) tan? @ = 3 (sec 0 — 1).
Solution:

Given, 0° <0 <90°
(i)2cos?0+sinh—-2=0
2(1-sin0)+sinf—-2=0
2-2sin0+sinh—-2=0
—2sin20+sinH=0

sin® (1 -2sin0)=0

So, either sin6=0o0or1-2sin6=0
Ifsin®0=0

=0=0°
And,if1-2sin®=0
sin 0 =Y

= 0=30°

Thus, 6 = 0° or 30°

(i) 3 cos B =2sin?0

3 cos 8 =2 (1 -cos?0)
3cos0=2—-2cos’0
2c0s°0+3cos0—-2=0
2c0s°0+4cos@—cosh—-2=0

2 cos 0 (cosO+2)—1(cos 6 +2)
(2cosO—1)(cos+2)=0

So, either2cos 0 —1=0o0rcos6+2=0
If2cos®-1=0

cos 0="%

=0 =60°

And, forcos0+2=0

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

(iiii) sec2 0 — 2 tan 0 =0
(1+tan?0)—2tan 0 =0
tan?0—-2tanO+1=0
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(tan6-1)2=0
tan6-1=0
>tan0=1

Thus, 0 = 45°

(iv) tan? 0 = 3 (sec 0 — 1)
(sec?0—1)=3secH—3
sec’0—1-3secO+3=0
sec’f0—3sec0+2=0
sec’f—-2secO—secO+2=0
secO(sec0—-2)—1(sec0=2)=0
(secO-1)(sec0-2)=0

So, eithersecO—1=0orsec6—-2=0
Ifsec6-1=0

secO=1

=0=0°

And, ifsec0-2=0

sec 6 =2

= 0=60°

Thus, 6 = 0°or 60°
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