Very Short Answer Questions (PYQ)

[1 Mark]
Q.1. Write the principal value of tan-1(1) + cos-1 (—%)

Ans.

tan ' (1)+ cos! (—%) = tan ! (t.an;) +cos ! (cos (m - ;))

:tanl(tang)chosl(cos %’5)
= [+ € (-3, %) and 3 € [0, n]]

Ans.
sin 7 — sin? (~3)] =sin [§ +sin? (3)] [;sin? (~z)=—sin" z]
=sin (5 +5) =sin (5) =1
. 11
Q.3. Write the value of tan (Ztan E)
Ans
Let 2tan1%:0 == tanlézg = tangzé
tan (2tan : %) = tan [tan ! (2;(:),-)} [2tan 1z =tan? (ﬁl 211__)]
1 (= ‘

Q.4. Using principal value, evaluate sin™! (sing?").

Ans.



sin ! (sini‘si) = sin ! (sin (71'— 31))

- .
sin (sm “T")

= [ Fe(33) =

Il

Q.5. Write the principal value of cos™?! (cos%").
Ans.

cos ! (cos%) =cos ! (cos (2 — %))

= cos ! (cos%) = % Jres % e [0, ]
Q.6. Write the principal value of tan™?! (tan%").
Ans.
tan ' (tan %) =tan ! (tan (7 - %))
=tan ' (~tanJ)
=tan ! (tan (-3)) [tan (—8) = tan @]
=3 [+ Z€(5:3)]
Q.7. What is the principal value of sin™! (—%)?
Ans.
sin! (-3 ) =sin? (~sin}) [+ sy =]
—snt () —F [ Fe (5 9)

Q.8. Write the principal value of sec™ (-2).

Ans.
sec! (—2)=sec? (—secy) [." secy =2]
LY
e (s )

=3 [+ Zefo,x/- {3}]



Q.9. Find the value of sin~?! (sin%").

Ans.

We are given sin ! (sin %) =gin?t (Sin (7r - %)) =sin ' (Sin%) =

I

Q.10. Write the principal value of tan-1(-1).
Ans.

Let tan"'(-1) = ©

= tanf = -1

= tanﬂz—tan%

= tanf = tan () = =7
=  tan'(-1)=-7

Principal value of tan ' (~1) is— I.
e (—%, %)rangeofthe
principalvaluebranchof
tan ! functionandtan (—%) =1

Q.11. Write the principal value of cos™! (%) + 2sin1 (%)

Ans.

We have, cos'! (%) —cos! (COS%)

DU E
| |
Wy
n’h
M)
‘O
3,
| S———

) =sin® (sinZ)

[

sin ? (
Also,

@y
CUE]
/T\
|
I
(CIE
[ S———)

. 2
cos’ (3) +2sin? (3) =3 +2(5) =3 3 =7
[Note: Principal value branches of sin xand cos xare [-3, 7| and [0, x/ respectively.|

Q.12. Find the principal value of tan~' V3 - sec™1(- 2).



Ans.

tan! (/3)— sec! (-2)

= tan ! (tan-;) — sec ! (sec;-)

:,':, — sec ! [sec (7r— 1;)] =-'§r — sec! (sec%)
Y o2xi_ - &
. T S

Q.13. Write the value of cot (tan"'a + cot™!a).
Ans.

cot (tan 'a+cot 'a)=coty =0

[Note: tan ' z+cot' z=5 Yz € RJ

Q.14. Write the principal value of tan™! (tang?").
Ans.

tan ! (tan %) =tan ! (tan (7 +3))

=tan ' (tang) =g [+ §€(53)]
Q.15. Write the value of sin (Zsin‘1 %)
Ans.
Let sin (2s %) =0
= 2sin! 2 =sin' @
= {2 % Sy f1— )—}—sm 0 [ 2sin!z=sin! {221 z%}]
=5 {g g} 1o = sin'(;%)zsinIQ
= p=2 = sin (2sin? 3) = 32

Q.16. Write the principal value of tan™! (tan%").

Ans.

tan ! (tanzﬁ’l) = tan ! (tan (1r+{;))

~tan ! (tanf) = [ 55 %)

Q.17. If sin(sin™! §+ cos 1x) = 1, then find the value of x.



Ans.

5 = . 1
Given sin (sm ] 5 1+ cos . x) =1

= Sinlé-%coslz:sinll — sinléw‘-coslx:g

= sinlézgfcoslz = sin! - =sinlz — mz%
Very Short Answer Questions (OIQ)

[1 Mark]

Q.1. If sin(sin"! 3 + cos1x) = 1, then find the value of .

Ans.

We have

d 1 . " 1 w7
sm(sm‘§-+coslx):1 => sin sml,,+cosl:r):sm-.’;
11 , [ - ™ 1, _ «x
—> sin 5 tcos x=3 = g tcos =5
| Lo e = - 1
cos " T =4 T =CoSy = 5

Q.2. Evaluate: tan (tan™! (-4)).

Ans. tan (tan"(-4))=-4

Q.3. Find the value of sin™! (cos (43?"))

Ans.

sin ! (cos (87r+%")) —sin ! (cos %)

—sin (sin (§ - %))

— sin ! (sin (—l—’('))) :«110 [

[ tan (tan~t x) = x if x € R and — 4 € R]

Q.4. Write the range of one branch of sin! x, other than the principal branch.



T 3T

Ans. [— 3

2’ 2
Q.5. Find the principal value of cos™ [cos (- 680°)].
Ans.

cos™! [cos (- 6807)| = cos-1 [cos (680%)] [ cos (- 0) = cos 6]
= cos™! |cos (7207 - 407) | = cos™! |cos (41T - 407)| = cos™! (cos 40%)

=40" or 3¢ [ 40° =2 ¢ [0, n]]



Short Answer Questions-I (PYQ)

[2 Mark]
. 1 1 . .
Q.1. Write cot (—JFA)"X' > 1in simplest form.
Ans.
1 1
o (\-"1'3 1 )
Let x = sec © = B=sec'x

cotl( ,l )zcotl(;_)
22 1 Vsec?d - 1

Now, sz
= cot ! (t_d%) =cot ! (cotf)=0=sec'zx

Q.2. Write the principal value of tan"1(v/3)-cot 1(-/3).
Ans.

tan'/3 - cot!(—/3)=tan (tan§)~cot (- cot%)

;- = [ §€(505) aad 5 e (0,m)
_2x-5x __ &
A T

Q.3. What is the principal value of cos™! (cosz?") + sin1 (sinz?”)?

Ans.



cos ! (cos -23’5) +sin ! (sin%’ﬂ) =cos ! (cos -2.;5) +sin ! (sin (7 - ;)) [ -23’5 ¢ (--;, ;)]

= cos ! (cos %’f) +sin ! (sing)

Note : By property of inverse functions

=_:§{=‘]r sinl(sin.‘t)=1‘ if Z(—:[‘——;,%
and cos ! (cosz)=z if z€ [0, n]
Q.4. Write the principal value of tan"1(1) + cos™1(- 12).
Ans.
tan ' (1)+cos ! (- 5) =tan’ (tanJ) +cos ' (cos (m - 7))
= tan? (tan%) +cos ! (cos%’l)
% 5 € (- 5:5) and 5 € /0]
_ Iwi8x _ 11x
- T12 T 1T
Q.5. Write the value of tan™! [Zsin 2cos™! \/2—5)]
Ans.
tan ! [QSin (2cos z 4)] =tan ' (2sin (2x %)) [ cos ! ”—2/3 =%]
=tan ' (2siny) = tan ' (2 X -—2‘/3)
— tan 1 (\/ﬁ)—_—%

. -1 _1 -1 (1=x
Q.6. Prove that: tan™! Vx = 5 oS (1+x),x € (0,1)

Ans.



14z

RHS = joos (472)

s <zl
1- (vz) . ,
:%COSI(T}:_)_,-) = 0< /<1
= Jz =0

= 5.2tan! /T =tan! \/z = LHS

Q.7.ftanlx +tanly = %,xy <1, then write the value of x + y + xy.

Ans.

Given tan'z+tan'y=3

= tant [ZL] =2 [oay<y)
= tanl[lz':y]=tanll = 11—'3:7:1 = z+y=1-xy
= zt+yt+xy=1

|Note: Principal value branches of sin x and cos x are [—,’;,;] and |0, TT| respectively.

Short Answer Questions-| (OIQ)

[2 Mark]

2_
Q.1. Write the simplest form of tan™! [%]

Ans.

Let z =tanf® = f=tan 'z

1 14x? 1 e 1 Vlltan'gl
= ta.n[vz ]—t [ = ]

snd cos 8 snf
cos 0
— 1 25‘“9; —4ani-t e ? _G_I(t 1
= 2sin . cost o 2) 722 e .’l?)
e 2



Q.2. Express in the simplest form:

cosx—sinx)
. )
cosx+sinx

tan-1 ( " "

Ans.

We have, tan? (L_;L)

COSZ | SinzT

=tml(lﬂ)

1isinz

= tan 1{_tan(; - z)} =’—4' -z

Q.3. Simplify: tan™ ($2),x < 2

Ans.

o
tanl(a‘bx):tanl( b:):tanlgﬁ-tanlx
ax 1 b

b 3z

Q.4. Simplify: tan"{1 + Vx%-x},x €R
Ans.

Let x = cot B = BO=cotlx

Now, tan ! {{/1+ 22 — 2} = tan ! {1/1 + cot2 8 — cot 6}

=tan ! { cosec 8 - cot0}=tanl{ﬁ = ;‘:g}ztanl{l—

9 gin22 sin?
— 1 2 = tai 1 2
= tan {2 - @ 7 } o~ { [ }

SIDE C()SE C().'i.—z




Long Answer Questions-I (PYQ)

[4 Mark]
) 1 . 13) _ 47
Q.1. Show that: tan (2 sin 4) ==
Ans.
Letsin? 3 =0 = sinf=3 [0e (-3, 3)]
= e W [ sin 2z = _2tanz ]
1itan?y 1 5 T litan’z
=3 3+3tan’f =8tan? = 3tan®f - 8tan? +3=0
= tan% R . = tan% = 8{';@8
0 _ 8427 0 _ 4+T
= tan§ =— — tan§ = —
= tan (%sml %) =2 3'7 [ 8=sin! %]
i -1 (%) _tan-1 (X2
Q.2. Find the value of tan ( ) ta (x+y)
Ans.
& JE Y
1 1({z-v\ _ 1 v T zT-Y
tan (%)—tan (zly)—tan (“:—,"y) [Here —era .,-—1]
Yy oxsy
. 1 [ P xy - xyiy? v(zty)
= ( v(zty) Xy 1yt x}')
o 1 (22 _ 1 _x
= tan (W)—tan (1)—2-

Q.3. Evaluate: tan {Ztan‘1 G) + %}

AnNS.

o A +ta.n‘1}
()

=tan {tan? (3 x 32) +tan? 1} =tan {tan ' 5 + tan 1}

e

tan{?tan A (%) +%} = tan {tan L
1

o] -

5

< +1
:t‘,:.m{ta.nl na }:tan{tanl(%xl—.‘?—)}:tan{tanl(171)}:%7—
1 Tjxl =

Q.4. Prove that: cot™* 7 + cot™* 8 + cot™* 18 =cot™ 3




Ans.

We have,

LHS =cot-1 7 + cot-1 8 + cot—1 18
s 11 11 v
—(tan ?than §)4»1',«:111 T

=cot™! 3 = RHS

Q.5. Prove that: sin™! (g) = sin™? (1_53) + cos-1 (g)

Ans.

12 -
= cosa= g, smﬂ:%
Now, sin (a+ )= sina. cos 8+ cosa.sin

.8 &8 4 a8 g8, & T Y
=g3stos—stes—w = a+B=sin (E)
Putting the value of  and  we get

1 5 13 _ . .1/(63
sin Tg-i-cos £ = sin (E)

Q.6. Prove the following:

1+x2
2+x2

cos[tan" {sin(cot™1x)}] =

=1 -

0] -

Al



Ans.
LHS = cos [tan™' |sin (cot™" x){]
Let cot'x=0 = x=cotb

Now LHS = cos [ tan . {sin6}] = cos [tan : {;}]

_ 1 1 . ' S
= CcOS [tan m]-cos [tan —m_]

V122
!l _ —tana = ! _ —tan’a
V122 1422
1 _ sin’a 1 __ sin'a
= 1422~ cos?a = 1|z~2+1_cos'-’a+1
2422 . 1 o V14z?
e . S = cosa = e
1 -
= Q:COSI( Gz’)
24z

Q.7. Prove that: tan™! (%) + tan! (%) + tan! (%) = %

Ans.

LHS

—tan! (1)=2 =RHS

Q.8. Prove that: 2tan™! G) + sec! (ﬂ) + 2tan?! (%) =

Ans.



Q.9. If y = cot"}(Vcos x) - tan™! (/cos x), then prove that sin y = tan? G)
Ans.

Giveny=cot ! (/cosz)— tan! (|/cosz)

= y=%—tanl(\/cosz)—tanl(,/oosz)
= y=%—2tan1( cos z) = y=%—cosl(——1“c";::)
= y—sml(l“oco‘:_‘;:) = siny=———1“0‘:s:
2 sin? 3
= siny-;u;?; = sinyztani’%
Note :tan19:+cot‘z:12', z € R
a|sin'ztcostz=F,z€[- 11/
and 2tan 'z =cos ! f,z?zO
1}z
sin ! (3) & sin” () + sin (32) = 3
Q.10. Prove that: sin (5 +sin™ () +sin™ (— >

Ans.



it (@) () 4 ()
=sinl(§ 1_%+% 1—l—g)+sinlég [(%)2+(
=sin? ($x B+ x ) beint f=sin! @ tsin?

63 _ 63 16 16 1 [ 6321162
& X & T @ Xg)—sn (—652

=§x%—%x% = cos(z+y)=%
= z+y=cos! (%) [% IS [—1,1]]

Putting the value of x and y we get

14 112 N - 5
cos ' ¢ tcos ' 3 = cos (E)—RHS

: in13 -13) _
Q.12. Prove that: cos (sm : + cot z) =35
Ans.

Here LHS = cos (sin A %+cot 3 %)

Let sin1%=0andcotl%=<p = sin9=%and cotgo=%

= cos B = and sin p= , COS =

w9 87,
vI3 vI3

ol

Now, cos (8+¢)=cosf.cosp — sinf. singp

63



Lios1
Q.13. Prove that: tan (E + %cos‘1 %) + tan (E-Zcos a) _2b

4 b a
Ans.
LHS = tan (?" + -;cos k ﬂb) + tan (; - 11,cos . %)
=ta\n(§+1:)-i—tan(-’4-r - :z) [where J:=,;cos] %]
- tani:ltanz " tanl: tanz _ litanz " i i
1 um%.tanz lotan%.tanz 1 - tanz litanz
_ (1itanz}i(1 - tanz)'  1itan’zi2tanzilitan’z - 2tanz
- 1 - tan’z - 1 - tan’z
. 2(14tan’z) .2
T 1 tan’z | cos2z
cos2(gcos ' 3] cos(cos? 7) ByPropertycos(cos'z) =z if z € [-1,1]
=F=2 =HHS Hereg € [-1,1]

Q.14. Prove the following:

cotl(f'2)+cotl (;"_'lz)JFCOtl(:xli) =0 (0<xy;yx; z2x< 1)
Ans.

LHS =oot (50 ) +oot™ (24 ) + oot (222)

v Y-z zZ-z
isz 1(z2-¥ 1 v—2 1{z-=
= tan (“xy)+tan (—“yz)d—ta.n (—“n)
=tan! x - tan”! y+ tan”" = tan"! z+ tan”! z+tan”! x

0 = RHS

Q.15. Prove that: tan! G) + tan! (g) = 12cos-1(35)

Ans.



1
1,2
=tan' 175 2 L%l <]
=i
cea 1 (17 % 1) DR 1LY . X 1 /(1
2 B
=lcosll (';) ’§"—>0
2 1'(—;)-2 and2tanl:r:cosllu::,x_0
e 03 AN T N
= ycos (ixg)—zcos (-5-)—RHS
12 56
Q.16. Prove that: cos? (E) + sin1 (E) = sin-! (E)
Ans.
2
=cosl%+sml%=sml\/l—(i—2 +s1nl%
LHS
= sin ! 1—%+sml%=sml%+sm1%
__ =21 |'s 3 2, 3 512 5 \2 312 -
= sin [ﬁ E-2) ey di—a) [ (=) + () =
e 115 9 3 25
= S1n [ﬁ¢1_ E'*'EJI" ﬁJ
— a1 [ 4 3 123 - 1 [20 303 15677 ..
=sin? [ x 3+ x 3] =sin? [g + g]=sin?! [§] =RHS

Q.17. Prove that: tan™! x + tan™! (m) = tan! (ﬁ)

Ans.

2z

. T 5

LHS =tan1:c+tanl(__gz’,) -2
X tan 'z +tan 'y =tan!

Q.18. If cos™! E + cos™!

Ans.

(SN

2
= a prove that 5 — 22 cosa +
a ab

2
Y — gin2
47 = sin”.

1

zi

:y’x)r'::l




Givcn.cosl§+c051%=a
2 2
= cosl{i- 1- 2 f1- 7%
ab a
Xy 2 v
= = 1 = 1 F = cosa
xy B I
= I 1 g W—cosa
xy . L
i a—b' COSQ—‘/]. ? ? E,;
2 2.9
- _22 y2 Iy
= (E cosa) =3 - atoa
=y’ 2 xy 2 _ ¥, 2
= _2—b.2+COS cx—2;.cosa—l—§—?+w
= -zi—2—x1cosa+y—2-=1—cosza
a? ab b2
22 xy P e
= = 2-Ecosa+? =sin” a.

Hence proved

3 . ax
1 cosz coc 1 RS i aale ]
At (“’ﬁn‘) fan (cos*%islnﬁ;ﬂcos-;-.sin;)
| (s 5 sin 3 ) (cos F1sin 3)
= tan = )
(egtuad)
X X
o= 3 3 o
o B i ey T Divideeach
ot 1 2 2 e 1 2 2
el o= ol wx i w3 termbycosZ
i F—3 2
1 - tan = tan> -~ tan =
=tan! 2 2 | =tan! :
9‘8!13 l&tan—tan-,‘;
=tan ! [tan (I - Z)]
= oA | W w
=2 ¥ [-ze (-5 3)]
v w mw z T
3 < T <y = <3 <%
g T w w mw T z\__'x m
I- 3777 = FhSgTarada
v w z . mw z - ® mw w
373320 = (7-3)€03) (3 3)

|



Q.20. Prove that: sin™ (1) + sin" (3) = cos™ (32)

85
Ans.
meypaee s (1 59 Sk WINEARS <13y
Let sin (ﬁ) = ¢« and sin (g) =8
= sinaz% and Sinﬂ:_g.

= cosa=14/1- sin?a and cosﬂ=\/l—sin2ﬂ
= cosaz,/l—% and cosf= 1—%

i 225 e 16
= cosa= /= and cosfB= S

=  cosa= 32 and cosf=

Now, cos (@ + ) = cosd.cos B-sinQ.sinf

= cos(a+ﬂ)=%x%—%x% = cos(aﬁ-ﬁ)z%- %
= cos(a+,3)=% = a+ﬂ=cosl(%)
= sin’! %4- sin? 2 =cos! (%) [Putting the value of a, ]
Q.21. If tan~! = 4 tan™! % =2, then find the value of x.
Ans.
(;1\cntaan+tan1%;_;
1 x- 1. B} _x

v [1 :;x::.;]‘z

(z — 1)(z+2)+(z+1)(z - 2) -
= (x - 2)(z+2) - (z 1)(:;1)_tan?

224z - 2422 —z z_ I 2(22 2)_ x .
= 1 =1 = +— =1 = 22°-4=-13
=5 222=1 = =3

=+1

B

Q.22. Solve: tan™! (x = 1) + tan™! x + tan~! (x + 1) = tan~! 3x

Ans.



Given: tan™' (x— 1) + tan™' x+ tan™" (x+ 1) = tan™! 3x

= tan’! (x-1)+ tan~! (x+ 1) = tan”' 3x-tan"' x

1[ (z-1)4(=z+1) T 132 -z . 1 1, 1 7ty
= tan [W = tan [W] [Usmgtan r+tan " y=tan “xy]

1 2z 2 1 2z 22 _ 2z
= tant —ap=tant o = o Sy

Either x=0or2-x=14+3¥ = 4x =1

= -'112: 2:::{:-;-,0

N

Q.23.1f 0 < x <1, then solve the following for x :

tan' (z+1)+tan ' (z - 1)=tan ' (3)

Ans.

Givcntanl(:1:+1)+ta.nl(:z:—1)=tan'3§l- [0zl = (z4+1)(z-1)«1]
3 ziliz - 1 — 1 8

= tan’y EE-1 Bt g

= t;anl—1 2:2”=tanl% = tan122’za=tanl:,l—81

= = -t = 16— 822 =62z

= 422 +31z-8=0

= 472 +32z - z- 8=0 = 4z(z+8)-1(z+8)=0

= (z+8)(4z - 1)=0 = z=128 o =z=;

= z =% [z = 8 is not acceptable |

Q.24. Solve: cos(tan~1x) = sin (cot‘1 %)
Ans.

Given cos (tan ' z) = sin (cot ! -::-)
= cos(tan'z)=cos(j—cot?}) = tanlz=3 - cot!}

= %—cotlzzg—ootl% = cot'lzzcotl%
- > - mo
Note : sinf = cos (5 0)

tan 'z +cot 'z =3

.
= T=3



Q.25. Solve for x : 2tan™! (cos x) =tan~! (2 cosec x)
Ans.

Given 2 tan™' (cos x) = tan™' (2 cosec x)

1 2cosz _ 1 2 o 1 v 1 24
= tan (m)—tan (sinz) [ 2tan " A =tan (—17)]
= - = cotz=1

sin’z AL

_w

3
Q.26. Solve forx: 2 tan"! (sinx) = tan"1(2 secx), x # g

Ans.
Given, 2 tan‘l(sin x) = tan™! (2 sec x)
= tanl(w—“é)ztanlﬂsecz)
1 - sin“zx
=" 280z _ 9gecx ['.'m#i =>1—sin2:z:7$0]
1 - sin’z 2
= 2‘“#225(&0:3 = sin z = sec T. cos> T
cos“ T
s 2 = M
= sinz = —.cos* T — sinz =cosz
= tanz =1 = =z =§
i .tan~1 E) -1 (E) =T
Q.27. Solve the following for x: tan (x_s +tan™ (—) =, x| <1

ANsS.



Given: tan ! (:—g) +tan! (%:2,') =1zl <1

2 x+2
T+3 iis 2 2 .
S T TR
.:13
S = 2)(u3)'ru2)(z 5«
== — {z Ne1d) (2 2)(—.».2)}“7
12243z 22 - 642 3242z 6| _«
% tan { 22 -9 - 2244 }_Z
= t:anl{2"2 }=3 = 2112 tan®
1 5 1
— = = 222 - 12=-5
= 222 - 7=0 = z2=%
= z=i\/§ Not acceptable as |z| < 1.

Hence, there is no solution.

w|¥

o 1({z22-1 1 2z
_ X: cos (z_z”)+tan (I,2 1)
Q.28. Solve the following for

Ans.
1 (21 1 2z
cos (?r.—r)*ta“ (W)—T

z? cost (—z)=n— costz
= cos ! (—-—1,—(1 )) +tan?! [ e ] — 2 [
1= =) 3 tan! (— z)=tan 'z

1 - z? 1 2z _ 2
= W—COSI(W)—tan = =
= w—2tan'z- 2tanlz=2% [ 2tzan1:7:=cos'(l ’,2’2)=ta.nl s ]
¢z 1-22
= 4tanl:c=1r—%1=§
= tan 'z =5 or z=tany; =tanl5’ = z =tan (45" - 30°)
__ tan45"  tan30°
= T = Titands". tan30"
Pz
= z-—2
1}73-
V3 V3-1 _ 341-23 B
= T= " Xy = 5 — x=2-— +/3
e 1(x 42 )
0.20. Solve for x: tan ( )+tan (z_n) =3

Ans.



(3]

Given, tan* (23) +tan* (247) =3
z i 1 1 e g e
tant x—fl,—.f 1} 1 tan "z +tan "y =tan " 5 -
an l—,g'_z_"g' = tan ( ) . i
(x  2Ux+1)4(x42z 1)
(x 1) (z41)
g tan : [ (z 1) (x31) {x. 3 (z12) ] = tan 1 (1)
(x  1)(z4+1)
1224z - 22 — 2422 —z42z -2 | _ i
= B [ 22 -1 - 2244 ] =tan ' (1)
= 2:"'34=]_ —= Y I
Ed z! = % = T = :t\/g

0.30 If (tanlz)? + (cotz)? = E’T’fﬂ, then find x.

Ans.

Here, (tanlm)2+(cot1z)2=—5§—2

= (tanl:r)2+(§-tanl:c)2=is7Ii
= (tzm19:}2+(tan‘:z:)2+é—1rt,anl:z:.:"’T"2
= 2(tanlm)2—7rtanla:+é—%=0
= 2(tan'zf - mtanlz - 22 =0 (i)
Let tan™' x = y, then (/) becomes
2% - my— 2 = =  16y2- 8my— 32 =0
= 16y2 — 2ny+4my— 32 =0 =  4dy(4y- 3n)+w(4y— 37)=0
= (4y — 3m)(dy+7)=0 = yz—% or y:%
= tan 'z =13 = ::—" does not belongs to domain of tan !z i.e., (—%, %)]
= z=tan(—§) =1

Q3l.iftanlx+tanly+tanlz = g,x,y,z > 0, then find the value of
xy + yz + zx.

Ans.



Giventan 'z +tan 'y+tan'z=35 = tan'zttan'y=3 - tan'z

= tan 'z +tan 'y =cot !z = tanl(l“:;)=tanl%
= 1“::;— = xzt+yz=1-xy = xy+yzt+zx=1

Q.32. Solve the equation for x: sin~!x + sin™! (1 = x) = cos™x

Ans.

1 I

x+sin”! (I =x)=cos™ 'x

= sinl{z\/1- (1-zP+ (1- z)y/1- 22} =sin! /1 2?
[ sin!z+sin!y=sin!{z\/1- y?+yy1- 2%} and cos 'z =sin?! /1 - 2?]

= zy/1-1+42z-22+/1-22 - zy/1- 22 =+/1- 2?

= z2z-22-z/1-22=0 = z{V2z-z2- V1- 22} =0
= z=0,V22-22-VI-22=0 = z=0,2z- z22=+/1- 2
Now, 2z - 22 =+/1- z?

sin~

Squaring both sides, we get

27— z2=1- z* = 2r— 22— 1+4+22=0
= 2z-1=0 =3 =1

Hence, z =0 and z:%.

Q.33. Find the value of

. 1 -3
cot %[cos‘% + sin ! ;;],kc[ < 1,y > 0and xy < 1.

Long Answer Questions-I (OIQ)

[4 Mark]

o1 Prove that : 2tan ! (—;) + tan ! (%) = sin ! (253_\1/2)

Ans.



2% 1
1 3 fa s Vi 2z
— tan w>+tan (7) [ 2 tan :c—tanw]
2

a1
=tan "t 1’111) [ ta.nlz+tanIy:ta.nl“::y and xy-::l]
3 7
e 1 (2843 21
= tan (—zl—xﬂ)
- 1 (3

Let : tanl(%)zﬁ => tanBz%

= sing= 2 =  f=sin! (2_:37_)
= tanl(f—;)zsinl(;—lﬂ)

= LHS = RHS

Q.2. Does the following trigonometric equation have any solutions? If yes, obtain
the solution(s):

1 z

tan ! (;'l ) +tan ! (I l) —tan 17

Ans.



z -1 z

tan ! ( s )+t:anl(z 1)=—t¢';m'17

1 -(zz”l)*(le)] 1 . zil z -1
=  tan —tan 7, if - = S
-1 (zxnl)(:xl) (z— )( )< ( )

[ zEipeE - 12 B
= tan =1 EE 1)]_ tan © 7
(22 4z)+ (2241 - 2z) 1
= e e e e =tan [-tan ' 7/
2y el = 222 8z+8=0 =  2(z?- 4z+4)=0
=2 (x-2)'=0 = x=2

Let us now verify whether x = 2 satisfies the condition (¥)

For x = 2,

=i (L) =3x3= 2 which is not less than |
2 2
Hence, this value does not satisfy the condition (*)

ie, there is no solution of the given trigonometric equation.

Simplify: tan ! (5::;’:%) +tan ! (Jtana), where -2 < a <3

Q.3.

AnNs.

Ix 2tana
We have, tan ! [”—""""] +tan ! (%tan a)

)

_ [ 6t 1
=tan ! _—8|_2::n°,’a] +tan ! (Ztana)

— tan ! [ 3tana ]+tan ! (itana)

| 4{tan’ @
B Jtana 1
{ —tana
= tan 1 ditanla ¢ . 1 [thanalta.nza ]
_gm_;x%tana lGl tan"a
L 4itm“ca

1 -tana(lﬁttan’a)]
(16 tan® a)
=tan ! (tana)=a.

Reetec)
R
I’T\l

|
I
-

S

-

| S—



Prove that: tan ! (%) — sin ! (%) +cos ! (%)
Ans
Let sin? T"’-=0 an coslg‘—‘(p
= sinf= 2 and cosp =3 [6€ (-3, 3) and g€ [0, x]|

and  sinp=-+y/1- (%)’ [ 6c -3, 3] and p€ [0, ]

=> cos@ and sin pare + ve

12 . 4
= cosf = 53 and sing = ¢

B A B L B
tane—ﬂx tango_gx.g_g

Fo A
__ tamfitanyp
Now tan(0+¢)=—— s
_ wut3 1548 36 _ 63
T g 36 3% 20 16
12°°3
_ 63 _ 1 63
= tan (0+¢)=3% = Ot+tp=tan'
=5 sinll—z-fcosl%:tanli—‘g

Q.5. Which is greater, tan 1 or tan™ 1?

ANs.



From figure, we can see that tan x is increasing function in the interval (—--;, -;)

Now, 1 :b-;
= tanl > tanZ [ tanz is increa sin g function /
= tanl =1
= tanl =12
y-axis
| ‘ |
[ [
[ [
[ [
[ [
[ |
[ [
! | 2
+ +——» X-axiIs
) (o] 1+ X
21 12
[ [
[ [
[ [
| [
[ [
[ |

= tan | > | > tan-1 |

= tan | > tan—1 |

Q.6. If ax + b (sec (tan"'l1x)) = cand ay + b (sec (tanly)) = c, then find the

+
value of =X
1-xy

Ans.



I 1

Lettan™' x=Qandtan™' y=f3
= tanQO=x and tanP=y
Now, given equation becomes
atand +b(secA)=c and atanP+ b (secP) =c¢
= atan0+ bsecU=c and atanB+ bsecP=c

=  OandPBarethe rootsof atan @ + bsec 6 = ¢

Again, *  atan 0+ bsecO = ¢ => bsecB=c-atan 6

2

=  b'sec’ B = (c-atanB)* [Squaring both side]

Y

= b sec?O=c -2actan O + a* tan’ O
= b* (1+ tan? 0) = & —2actan O + 2 tan’ O
» > 2 'y | . > Y
= -b*-btan* O+ -2actan O + a*tan“ B =0
= (';13 2 bz) tan © — 2actan 6 + (cz = b:) =0

Since tan @, tan B are roots of quadratic equation with variable tan 6.

Q.7. If sin"t x + sin~ly + sin~! z = p, then prove that:
V1 — 224y /1— P2 +2v/1— 22=2xyz

Ans.



Letsin™! x=A = sinA=x

sin”! y=B = sinB=y

sin"! z=C = sin:C =27

1 1

: y+sinT z=p

Given, sin”" x + sin”
= A+B+C=p=) 2A+2B+2C =21

sin 2A + sin 2B+ sin 2C = 4 sin Asin Bsin C |Using trigonometric property|

= 2sin Acos A+ 2 sin Becos B+ 2 sin Ccos C =4 sin Asin Bsin C

= 2sinA.\v/1- sin® A+ 2sin B.y/1 - sin? B+ 2sin C.1/1 — sin? C = 4 sin Asin BsinC
= 21— 22 +2y,/1 - y?+22v1 - 22 =4xyz

= zv1l-22+y/1- ¥’ +2v/1- 22 =2xyz
Hence proved.
Q.8.Iftanta+tantb + tan~' c =1, then prove that a + b + ¢ = abc.

Ans.



Firstly, let us assume

tan”' a=a = tand = a
tan™' b= = tan B = b
tan™! ¢ = Y = tany = ¢

Now, given that
tan"' a+tan"' b+ tan ' c=TT =2 a+B+y=T
aA+P=m-y

Taking tangent on both sides, we have

tan (A + B) = tan (T - y)

tana | tan

7 anmp 0¥

= tana + tan § =—tan+y(1 - tana.tan )

= tana +tan f =tan+y+ tana. tan 5. tany

= tan o + tan 8+ tany = tan . tan 8. tan vy

Thus, a+ b+ c=2abc Hence proved.

Show that: 2¢an ! {tang tan (% — £)} = tan ! Sna-o2.
cos . sin B

Q.9.

Ans.



= tan

=tan !

1 Ian'z% 2tan—

-4
a
K “""23 1.:»2-'—:

sin . cos 3 . fin s - - 2 28
=tanl(m) [DnndmgN and D" by (1+tan 5) (1+tan 5)]
= RHS

10 Solve the equation tan ' \/z2 + z + sin ' /22 + = + 1 =3-

Ans.



Given equation exists, if

X+x20 and 0<y/z2+z+1<1 [ 22+z+1

Now,
2 2
x+x20 ‘and xX+x+1=51
2 2
= x4+x20 and x +x=0
! .
= x+x=0 e, x(.\'+l)=0

Hence, x = 0 and - 1 are the solutions of the given equation.

is always greater than zero|
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