Concept Building Assignment

CONVEX CLASSES

, Inverse Trigonometric Function

Exercise 2.1 [NCERT]

Find the principle values of the following;:

(@) sin™' (-1/2) [CBSE 2001 (D.B)]
Sol.sin™' (—1/2)=—sin"'(1/2)=—(+7/6) Ans
(2) cos ' (\3/2) [CBSE 2002]

Sol. cos’l(\/g/Z):Qjcos 0=+3/2=60=7/6 Ans

(3) cosec™ (2)

Sol. coséc! (2) =0=>c08ecf=2

=sin0=1/2=6=30"=7/6 Ans
@ tan’ (_JE ) [CBSE 2003 (D.B)]
Sol. jan ! (+V3)=-tan"' V3 =—7/3 Ans

() cos™ (—1 / 2) [CBSE 2010 (AI)]

Sol. (:05’1(—1/2):7r—cos’1 (1/2)=7z—7r/3 =27/3 Ans

(6) tan'(-1) [CBSE 2011 (F) , 2008 C, 2004(D.B)]
Sol. tan"'(-1)=—tan™' (1) =~z / 4 Ans
(7) sec™ (2/43) [CBSE 2002
Sol. sec’l(Z/ﬁ):cos’l(ﬁ/Z):ﬂ% Ans

(8) cot™ (\/5)

Sol. cot’l(\/g)ztan’l(l/\/g):ﬁm Ans

) cos’l(—l/\/z)

Sol. cos™ (—1/\/5) =7—cos” (1/&) =x—(n/4)=37/4
Ans
Misconception: cos™ (—1/4/2)=cos™ (-7 /4)
or cos'(—1/+/2)=cos" (—cosz/4)=—7/4
Which is incorrect .
(10) cosec™ (—\/5)
Sol.

cosec” (—2) =sin’* (—%} ~ _sin™! (%) - —% Ans

(11) tan™' (1) +cos™ (=1/2)+sin™" (~=1/2)

[CBSE 2007(AI)]
Sol.
1 1 ~« w 7\ 3rm
tan'()+7—cos ' ——sin' ===+ | 71— |-| = |= =
+7z 2 24(” 3)(6) 4 /o
(12) cos™(1/2)+2sin™' (1/2) [CBSE2007(AI)]

Sol. cos ' (1/2)=7/3,sin™" (1/2)=7/6

2

cos” (1/2) +2sin™ (1/2 =ﬁ+2(£jzﬁ+ﬁz_
( ) ( ) 3 6 373 3 Ans
(13) If sin™' x = y then
(@0=<y=<~z (b) —7/2<sy<7m/2

() 0<y<m (d)—7/2<y<mil2

Sol. ~7 <sin | x< 757 /2<y</2 Ans(b)

(14) tan™' (\/3)—sec' (-2)= [CBSE 2012]
@7 (b) 7 /3
Sol. tan "' (+/3)—sec ' (=2) = tan A +/3 —cos (~1/2)
tan" (v/3)=[ 7 —cos™ (1/2) ]
= l3=[r-z/3|=x/3=[27/3]<~x/3
Exercise 2.2 [NCERT]

Prove the following:
(1)3 sin” x=sin ' Bx=4x"),xe[-1/2,1/2]
[Jammu 2013; H.P.B 2012, 10]

() 713 (d).27/3

Ans (b)

Sol.Let gsin™' x=@ , x=sin 6
we know that sin (30) =3 sin@—4sin’ 6
sin36 = 3x—4x’) = 30 =sinT"'(3x—4x")
3sin”' x =sin"' (3x=4x") Ans
(2) 3cos ' x=cos ' (4x’ =3 x) ,x e[1/2, 1]
[Karnataka (B) 2014; H.P.B 2012, 10; CBSE 2004]

Sol. cos™ x = 0 = x=cosf , weknow that

cos(30) =4cos’ @—3cosf = 4x’ -3x

30=cos'(4x* —3x), hence 3cos™ x=cos™ (4x3 —3x)

Ans

Plot No. A-7, Street No. 23, Barkat Nagar

T . 3. Pl v 2. 1. Yoo ... DY YA B=2Va » LN I




Write the following functions in the simplest form :

3a’x—x’ -a a
tan"' | ————|,a>0; =< x<—
3) tan’l—lﬂz_1 x#£0 @ (‘13_3“"2] ‘ 3 ' V3
x b
[CBSE 2005 (AI); H.P.B 2013]
[CBSE 2000 (AI); Jammu 2014, 13; H.P.B 2013(S); P.B
2010] tan”! 3a’x—x
Sol. 0 | 573 % |, Put x=atan 0= tanO=x/a
1+x* -1
tan” | ————
Sol. { x J , put | 3d’tan 6—a’ tan’ @ | 3tan @—tan’ @
tan 3 3 > =tan | ———————
a’ —3a tan” @ 1-3tan”" 6

x=tan & = 6 = tan"' x

tan"'tan36=360=3tan"' (x/a) Ans
can-! l+tan’6 -1 | can! [ 5 -1
tan 6 tan 6

Find the value of each of the following:

c 2
et [1e0s @) L 25in’(0/2) & {2 Cos(zsinllﬂ
sin @ 2 sin(0./2)cos(6/2) 2
1—cos@ =2sin*(6/2),
( ) Sol. tan”! {2 cos[Z sin”! lﬂ =tan™' {2 cos (ZEH
sin@ = 2sin(8// 2) cos(8/2) 2 6
_ g 6 1 _
= tan ' tan 57573 tan"' (x) Ans tan”' {2 cos[%ﬂ =tan"' {ZX %} =tan™ (1) = %Ans

tan! l=cos x )
(4) tan T+o0s x|’ Xs7 [CBSE 2005 (Delhi)]

12
) tan%{sin1 lifcz +cos™ Liz}, | x|<Ly>0.and xy<1

5| |[I=cos x ; ’2 sin® (x/2)
tan™! =tan™'| |[—————Z CBSE 2001 (AI
Sol. "1 { 1+ cos x} - [ 2 cos’ (x/2) } [ (AD]

3,2
Sol. sin' (l 2x2 J=2tan_1 x,cos G—yZ] =2tan'y

=tan '\/tan’ (x/2) =tan'tan (x/2)=x/2 +x +y
Ans 1
URIIPAN tanE[Z tan”' x+2 tan”' y] = tan [tan’1 x+tan”' y}
(5) tan™' (—.j,o < X<
COS x +sin x
G x+y x+y
[RBSE 2017 -2014 ; CBSE 2005 (AI); H.B 2012, - tan{tan [1—x H= —_
11; Jammu 2013; H.P.B2012] 4 Y
Sol. Ans
) . Find the valuesof each of the expressions in exercises
tan | S8 XTSM X ! I tan ' tan (E— x] -2 _x 10tol5
cos x+sin x 1+tanx 4 4
Ans (10)sin™" (sin(27/3)) [IIT 1986; WBJEE 1995]
Sol.
- x . — . . — . . — .
(6) tan : ﬁ /x| <a [CcBSE 2005 (D.B) ; H.P.B sin” sin(27 /3) =sin"' sin(z — (7 /3)) =sin"'sin(z/3)=7/3
A
2013(S), 13,10(S), 10] ne

(11) tan! [tan (3774)] < [CBSE 2011(Delhi) /2009 (F)]

X
=g sin @=sin § == =sin™
Sol." Put.-¥=4 a oF ¢ =sin”|(x/a) Sol. tan™[tan (37 /4)| =tan" tan (7~ (7 /4))

=tan"' [~tan(z/4)|= —tan™' tan (7/4)=-7/4

1 a sin@ _i| asind 0 Ans
tan~ | ————-=|=tan =tan tan 8 =6
JJa> —a® sin’ @ a cosd

(12) tan | sin” 3 et
5 2
Lx

_ X
hence a1 W =0 =sin" 2 Ans [RBSE 2012; IIT 1983; AIEEE 2008; DCE 2000]
Sol. -+ sin™'(3/5)=tan™"(3/4), cot™'(3/2) =tan"'(2/3)

Plot No. A-7, Street No. 23, Barkat Nagar

T . 3. Pl v 2. 1. Yoo ... DY YA B=2Va » LN I




4 12 6

[RBSE 2017]

( L3 lzj ( 1[ (3/4)+(2/3) B 9+8 12 1750l Letsin™ (8/17)=4 and sin"'(3/5)=B ......... 1)
tan| tan —+tan — |=tan|tan | —————— | |=——X—=—

1-(3/4)-(2/3)
Ans

(13) cos™ (cos(77/6))=

[CBSE 2009(AI); 2011 (DB); H.P.B 2013, 2011, 2010, 09]

@) 77/6 (b) 57/6 ©z/3 Dz/6
. T 4 5z 4 St 5w
Sol. cos™ cos (j =cos cos[zzr—J =cos cos(j =—
6 6 6 6
Ans (b)

(14) sin [% —sin™’ (—%D =

[CBSE 2011, 2008(DB); H.P.B.2013, H.B. 13, 2011,
10(S), 10]

@@ 1/2 (b)1/3 (o) 1/4 (d)1
Sol sin [%—sinl (—%H — sin {%Jr%} = sin [%j -1
Ans (d)
(15) tan-' V3 - cot (=3 = [CBSE 2013]
(@) = (b) ~z /2 (©0 (d) 2/3

Sol. tan”' (\/g) —cot™ (—\/g) =tan”' \/g - [72' —cot™ (\/i)]

Ans(b)

Miscellaneous Exercise
Find the value of the following
(1) cos™'(cos (137/6))

Sol o5 cos(137/6) = cos”' cos (27 +716)

=cos”' cos(z/6)=7/6

(2) tan"' tan(77/6)

Sol. tan”' tan (%j =tan”' tan [7; + %j

=tan'tan(7/6)=7/6 Ans

(3) prove'that 2 sin™' (3/5) = tan""(24/7) [H.B 2012]

Sol.We know that 2 sin"' x =sin”! (2 xv1— x? )

2 sin™ (Ej =sin™ | 2 xi 1—i =sin™’ E E
5 5 25 5V25
=sin™ 6 4 sin™ 241 tan™ 24 Ans
55 25 7

4) sin'(8/17)+sin'(3/5) =tan"' (77/36)

6 sinA=8/17 ,sinB=3/5

we know that gjn? 9+ cos* 9 =1

1—sin’ @

2
8 289-64 15
cosd=+1-sin’4 =, [1-| —| = { =
(l7j 289 17
2
cosB=+/1-sin’* B = /1—(%} = /252—;9=%

cos’@=1-sin* = cosd =

sind 8/17 8 o8
tan 4 = =——=—= A=tan —

cosA . 15/17 15 15
tan B = sinB _3/5 :i:> B:tan'13

cosB 4/5 4 4

. (3 43
— ,S8mm | —|=tan —
15 5 4

Now taking L.H.S sin”! ﬁ +sin™ é = tan E+tan 3
17 15 4

8
s -1

sin. | — |=tan
hence (17j

5
4,2
=tan”'| 124 :tan’l[32+45j:tan’lﬂ
8.3 60 — 24 36 Ans
15" 4

(5) cos™'(4/5)+cos ' (12/13) = cos ' (33/65)

[CBSE 2012, 2009 (C) ( Delhi) ;2010 (C), NDA 2012 PB
2010]

Sol. cos™' x+cos” y=cos™' [xy—\ll—x2 wll—yz}
2 2
L 4 o 12 o 412 4 12
COS~ —+C0S — =CO0S —X—— [1-| — 1-| —
5 13 5 13 5 13

4|48 3 /5 (33
=€0S |— — =x—|=cos | —
655 13 65

L2 3 56
(6) cos E+sm — —

Ans

[CBSE 2012 ,2010 (AI); PB 2010]
Sol L.H.S cos™ (12/13)=4, sin"' (3/5)=8 , hence
cosA=12/13 , sinB=3/5

sin 4 =+1—cos® A= [1-(12/13)* =5/13

cos B=+1-sin’ B=/1-(3/57 =4/5
Using formula :
sin(A+ B)=sin 4 cos B+cos A sin B

sin(A+B):ixi+£x§:2+ﬁ:&
13 5 13 5 65

g R DHER p ) MR PN
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A+B =sin" (56/65)
Hence cos™ (12/13)+sin™' (3/5) =sin"'(56/65) Ans

(7) tan™ (63/16) =sin"' (5/13) + cos™' (3/5)

[RBSE 2014 ; Similar CBSE 2009; H.P.B 2011]
Sol. RHS

sin”!(5/13) =tan™ (5/12), cos™ (3/5) =tan™'(4/3)

sin”' (5/13)+cos™' (3/5)=tan™' (5/12)+tan"' (4/3)
L (5/12)+(4/3) 1[15+48j 1(63)
an | ——————|=tan | ——— |=tan | — | Apg
1-(5/12)-(4/3) 3620 16

©) tan™' (\/;) = lcos’1 (I_—XJ ,xe[0,1]

2 1+x
[CBSE 2010 (Delhi)]

i 1=
Sol. we know that, 2tan 'x =cos l[1+x2]’ Put /x ,

at the place of x

1 1—x
tan™ (/) == cosT' | —=
x) > [ij H.P

cot”! \/1+sinx+\/1—sinx —ﬁxe(olj
©) I+ sin x —+/1=sin x 2’ 4

[CBSE 2014, 2011 (Delhi), 2009(AI) , 2009 (AI) ,
2008 (DB) , 2006 C(AI) ; RPET 2005 ]

Sol +/l£sin x = \/coszg+sin2§i2 cos % sin%

X . X
=COS—=xsin—
2

| (cos(x/2)+sin(x/2))+(cos (x/2)—sin(x£2))
(cos (x/2)+sin(x/2))—(cos (x/2)=sin (x/2))

_1| 2cos(x/2) 4 x| x
=C0S | —————|=cot |cot—|=— Ans
2sin(x/2) 2] 2

NI 1=
(10) fan | o N EY Nl cos’lx,—(l/\/z)ﬁxsl
Vi+x+41=x) 4 2

[RBSE 2015; CBSE 2014 (AI), 2011 (AI) , 2006(Delhi)]
= [l=>
| 1+x T B
l-x | 4 1+x
I+ |—
1+x

Sol. tan™

z o [l-cos® x« L [25sin*(8/2)
~ —tan == —tan"' [ ——5——
4 l+cos@® 4 2 cos” (6/2)
-2 _tan"tan 9 —z—g—z—lcos’lx
4 2)74 2 4 2 Ans

(11) 2tan™'(cosx) = tan™' (2cosec x)
[CBSE 2009 (AI), 2006 (D.B); AMU 2008]

Sol. 2 tan"'(cosx) =tan™' (2cosec x)

| 2cosx a2
tan” | ———— |=tan - =
1—cos™ x sin x

2sinxcos x = 2sin® x=> 2sin x [cos x —sinx] =0

2cos x 2

sinx  sinx

= sink=0= x=0ornxz

cosx =sinx—=> cotx =1= x=7/4Ans

1

(12) tan” T—x = 1 tan~' x, (x > 0)
+Xx

2

[RBSE 2017(Supp.);CBSE 2011(F), 2009(AI), 2009C (Delhi),
CBSE 2008(AI) , 2008C(Delhi); H.B 2012]

1

L 1=x 1 _
Sol. We know that, tan l(—j =—tan" x
I+x) 2

T |, 1 - /A
——tan x=—tan x > —=—tan_ x
2 4 2

tan’1x=7r/6:x=tan(7t/6)=l/\/§ Ans
(13) sin (tan™ x),| x|<1= [VIT 2008]
@) x/41-% (b) 1/41-
© 1/31+x* (D) /y1+x>
Sol. Let tan’lx:sin'l(x/ x’ +1)
.l x x
RIS ( mjz m Ans [D]

(14)If sin™' (1—x)—2sin~ x =7 /2 thenx =
[BITSAT 2005; GCET 2007]

(@) 0,(1/2) (b) 1,(1/2) ©0 (d)1/2

Sol sin'(l-x)= % +2sin”' x=>(1Lx) =sin {% +2sin” x}

l-x=cos(2sin” x) = 1-x= cos[2(%—cos1 xﬂ

1—x=—cos(2cos™ x) = x—I=cos cos™ (2x*> 1)

2x" —x=0= x 2x-1)=0=>x=0, 1/2 Ans
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