6-a)*a=06-a)ta-6=0
a*(6-a)=(6-a)*a=0
Therefore, each element a of the set is'invertible with
6 —a, béing its inverse.
Q.5. Let flx) =x + 7 and g(x) =x~ T, x €R, Find the
following : Pl i '“(JAC,?IOIS)
@ fof (D (i) fog (D

(iii) gof (7) iv) gog (1)
Solution : " Ax) =x + Tand gx) =x -7
@ fofix) = flx+ T
=(x+7+17
. =x+14
fof(7) =7+ 14
=21

(i) fog(x) = fle—17)
=x-7+17
=x

i fog(l) =7

(iii) goflx) = glx +7)
=x+7)-17
=x

gof =7

(iv) gog(x) = glx~1T7)
=(x-7-17
=x-14 .

gog(T) = 7—14

INVERSE TRIGONOMETE i

W) IMPORTANT FORMULAE Y/

seclx = co * :

sinT x=0

Remember : sinx ! # —

sete.

: G N i A o
Principal Value Branches of Inverse Trigonome-
tric Functions with their Domains and Ranges

Function Domain Range
= sin™ [=1,1] [—E E)
y=sin""x =1, 5’ 3
y=coslx [-1,1] o, m)
=t -1 R (_E E)
y=tan™ x 2’ 3
y=cotl x R (0, )
(— 00 < < )
L7
y=sectx R-(-1;1) (0, ) — ‘{E}
YU (¥
y = cosec x R-(-1,1) {_E’ 5} - {0}

® Formulae Related with Inverse Trigonometric
Functions:

cot™! (cot ©

sec™! (sec 0
cosec™! (cosec 0

sin (sin™ )

cos (cos™! @) =

tan (tan™'0) =

cot (cot™28) = 0
sec(sec™0) = 0

cosec (cosec™’ 0) = 0

PP PDPDOPDDDD

s , ! 1
cosec! x = sin! =

cottx = tu
Sin_l (=x) =~ u
cos (%) = n- cos'x
tan™l (—x) = n- tan~'
cosecl (~x) = - T
sec! = L
sec” (~x) = - sec: .
cotl(-x)=m -cot '«
Qun g | -1 T
sin?x +coslx =
’ 2
tan~l x + cot™l x = =
o i b8
sec™ x + cosec™ x = o
[ x+.y |
tanlx +tan™ly = tan™! | |
| 1— xy |
Iy iy WL La[xzy]
tan" x—tan"y = tan™ ||
tan~lx + tan~ly + tan™' -
i MR, L
= tan™!
_-l = 4
1 4 L =% i
cot™ x % cot™ y = cot T
sinlx £sinly = sin? |0/l y :
y = t\j e ‘} 2 ‘\' \,' U X ]

cosTxxcosly =

2tanlx =

‘cos! {.r-y @ \ﬁ_ &° \h 3 t\,z}

=i, 2x
S S R
o [1-4]

R P
[ 2% ]
e e




2sinlx =

sin™! {Z'x\ll - xz}

2rcos‘1 x = cos! (22 —1)
3 sinlx = sin! (3x — 4x%)
8 coslx = cos™! (4x% - 3x)
St : 1‘ 3x — x°
an~ x = tan™ | T——3
_ : 1-3x?
sinlx = cos™! /1 -2
. x
= tan! = 1)
» “/1 - X
~cosLx = sin! 1 — &2
g2
= tan
x
. X
‘tan~! x = sin! =
\Jll HY
1 I
coS S

. q q \
v Multiple Choice Questions /2o vz

1.

The value of cos™ (%) + 2 sin 1(;) is :
T 01 2n 51
(a) 1 (b) 8 (c) 3 (d) 6
1 1
. 2tan! = tan™! =5 (BSEB, 2010)
44 T ‘T
(a) tan 29 (b) 5 ()0 (d) 1
an™! (\/_ 3) —seclaor?2
(BSEB, 2011; AI CBSE, 2012)
8 T 2n
= L = )
(a)m P) 3 (c) 3 (@ 3
1 2x 2y _1
. If sin> 112+ sin! 1ty =2 tan a,then a
is equal to :
X y y X+ ¥y
: d
(a)1 (b)1+xy (C)l— ()l—xy
CIfsin?(1-%)-2sinlx= g, then x is equal to :
@0 )0, - =
)
1
(c) 0, 9 (d) none of these
. tan™! (f) —tan™! (x — Z) is equal to :
y x+y
T 18 4 -3n
(a) 3 (b) T (©) 9 (d "
, : 1 SN
. The value of sin | sin 2 + cos 7 is :
T 1
(a) 9 (b)1 (0 (d) 5

10.

11.

12.

13,

cos! (cos 7—“) =
) il

T T 14 51
(a) 3 (b) 3 () Py (d) 3
. The value of tah(f('z tan™ %—) is:
12 KTy 5 7
(a) 5 (b)-. 5 (© 1 (d) 19

If'si:fl x+sinly= % then the value of cos™ x + cos™l y
is @
(a) = (b) = G 1 Ha)
a) & > ©) 3 T
P N VRS
The principal value of sin Y is: (BSEB,2015)
2r T T 14
(a? 3 (b). 8 (c) 1 () 5 .
tah % = (BSEB, 2015)
] :
(a)cot™tx  (b) ——— (c)cot™ £ (d)—cot™ «x
cot ~x X
{5
cos! L? = (BSEB, 2015)
1—x"

(@)2cos x (b)2sintx (c)2tan'x (d)cos™ 2x
Ans. 1. (¢), 2. (d); 3. (b) 4 {d), 5. (a), 6 (b) 7. (b) 8 (a),

. 9.(c),10. (0), 11, (d), 12. (¢), 13.(c)

3 Very Short Answgr Type Questlons f/////:///////////A

Q. 1 Prove that's

+y 5 :
- (JAC,2011)

> tan™! x+tan y-tan

1 -
Solution : , :
. Let ‘tanlx = o and tanly =B
‘ x =tanaand y = tan
Now  tan(a+ p) = Sariberban ot 2 )
1-tanoatanp 1-xy
Vo oc+B=tan‘1M
0 1=y
or tanlx +tanly = tan™! T ty
s ] —x;
Q. 2. Prove that : 4
sinl + cos L w = -g- (JAC, 2013; USEB, 14)
Solution : | '
Let sinlx =0
then, x =sin®
A
- o Zimg
= ¥ ( 2 )
T
Z _9 = cos!
= 3 cos™ x
= g- —sinlx = cos! x (- sinx =6)

1 n
= sin™ x+cos x=§.

Q. 3 Write the principal value of cos™ [cos (680°)].
[CBSE, 2014 (Comptt.)]




\>uLU Lol : COS ~ [COS (b3U”)]
= cos ™1 [cos (2 x 360° — 40°)]
= cos™! (cos 40°)
= 40°
Q. 4. Determine the principal value of sin! =
(USEB, 2013)

. 1
Solution : sin! (ﬁ) = g-
. T 1 T TN
e — = — < — < =
(rsiny =gty =y

Q. 5. Evaluate : sin™! | sin 3n

[CBSE, 2013 (Comptt.))

I 3n
=8m st | x — —
5

Solution : sin! (sin §5£)

27
—s1n Sln?
_ 2 [ %e(_z EH
5 | 5 2 K

Q. 6. Write the principal value of cot™ (tan g) .

(BSEB, 2014)

Solution : cot™ (tan E) = cot™? {cot (_ _ E)}
' 7 2 7

|2

)
7

(S N

S

14

Q. 7. Write the principal value of tan™ [sin (— gﬂ
[AI, CBSE, 2014 (Comptt.)]

Solution :
tan™! [sin (— gﬂ = tan™! (— sin —725)
= tan! (-1)
=—tan'1
=y &
T4

Q. 8. Write the principal value of cos

[7—[ +sin™ (lﬂ ]
2 3
Solution : cos [E +sin! (lﬂ = —sin [sin‘l (lﬂ
2 3 3

(BSER, 2013)

1

-
Q. 9. Find the principal value of tan™ /3 - cot™!
-3). (AI,CBSE, 2013, BSER, 14)

Solution :
tan /3 —cot(—v3) = tan 3 — (m—cot™ (V3))

I
a2 w|a
[
VY

2

I

| a
N—

N W
B

!

Tt

]

I
[I
?—]Cﬁw
a

2
Q. 10, Write the principal value of

[tan™! (-/3) + tan™ (1)] [CBSE, 2013 (Comptt.)]
Solution :

tan™! (—v/3) + tan (1) = — tan™? (+/3) +tan1 (1)

[+ tan™! (—x) = ~ tan™" x]
. i
4

s
=+
3
= _
12
Q. 11. Write the principal value of

(1) + cos™ (_%) (CBSE, 2013)

Solution :
' 1
tan™! (1) + cos! (—5) =tan ! (1) + - cos™! (%)
L] o
=5 +7— 3
3n+12n—-4n
- 12
_ln
T2
Q. 12. Write the value of tan (2 tan™! ;)
(CBSE, 2013)
Solution :

-()
ahi o (5]

1
tan (2 tan™ g) = tan | tan™

T 12
Q. 13. Write the value of
tan™! |:2 sin {2 cos"l g}}

(AI,CBSE, 2013)
Solution :

tan [2 sin {2 - gﬂ = tan™ [2 sin H
- taut (260n ]

« e [25)



i

Q. 14.Iftan' x wtan y

ool:lg'"
&

b .
=< 1, then write

the value of x + y + xy. (CBSE, 2014)
* - Solution :
tanx + tanly = %
= ta_‘[l—l H_y = E
1-xy 4
x+y L]
= —l—xy = tan 2
N x+y _ 1
1-xy
= x+y = 1—uxy
= x+y+xy =1
Q. 16. If sin (sin'l % + cos™! x) = 1, then find the
value of x. (CBSE, 2014)
> Solution : sin (sin“1%+ cos™! x) =1
| g1 -1 |
= sm-g+cos x=sin""1
1 T
P R T O
= sin™ - +eosTx = 5
= costx= = —ginl =
2
-1 41
= cos™ x = cos ™ —
5
= _1
=5

Q. 16. Write the principal value of
cos™! (%) -2 gin™! (-%) (CBSE Delhi, 2012)

Solution :
3 -2sin ()= ot (5) 20 ()
-1(2] _ = N [P ERSURS I e = e
cos (2) 2 sin (2 cos 2 + 2 sin 2
b1 T
=§+2.g
T T
= — 4+ —
3 3
_2r
-3

Q. 17. Find the principal value of
tan™ (J/3) ~sec! (-2). (CBSE Delhi, 2012)
Solution :

tan™! (/3) —secl(-2) = tan! (V3) — {r —sec™! (2)}

363

_

.

s Short Answer Type Questions vz
Q. 1. Prove that : '

(USEB, 2009, 13; BSEB, 2011)

a3 .1 8 _ -1 &1_
. sin 5 - sin 17 = COS 85
Solution :
Let in‘1-3-—9 d "1§—
et s 5 = and sin 17 =0
no- ¥ andaingn &
sin @ = 5 an s1n<|>—1,7
/ 9 f1-6 4
b — gin? = 1——' = _ = —
cos 6 J1—sin“ 0 o5 V25 5
— 64 225
d S — gin? = Jl—-——o— =\/
and  cos ¢ = \[I-sin® ¢ 289 V289
|1
. .17
Now, cos (0 — ¢) = cos 0 cos ¢ + sin 0 sin ¢
4 15 3 8
= =X —=+—=X—
5 17 5 17
60 24
= —+ —
85 85
_ 84
© 85
= 8- ¢ = cos™ (—2%)
sin™! = —gin™! % = cos™! % Hence Proved
Q. 2. Prove that : (JAC, 2011)
1 1 1 1 n
-1 2 -1 — -1 = -1 et
tan + tan 5+tan 7+tan 8 S
Solution :
L.H.S. = tan™! % stan! L 4tan? L 4 tan? %
= (tan‘1 l + tan™ 1) + (tan'1 —1- +tan™! —1—)
3 5 7 8
1 1 1 1
375 778
= tan_l +tan‘1 i
1 1 1 1
1-—x-= 1-—x-—
3 5 7 8
8 15
a1 |28 L 1| B6
= tan E + tan @
15 56
= tan™! 8 +tan™ )
55
= tan! k4 +tan™! il
7 11
Ly 2
- -1 an-l
= tan 1_éxi = tan 5
7 11 77
= tan"1(1) = g -RHS.



x-1 x+1 P
Q. 3. If tan™! ¥ _g | +tan™ = 4 then

x+2
find the value of x. (USEB, 2011)

Solution :
q(x-1 x+1 .z
tan ( iy [ =
Cox-1 +1
+
1 x—2 x+2 T
= GEm 1 [*-1 x+1)| T 4
x—2 )/ x+2
x-DE+2D+x+D(x—-2)
o x-2)(x+2) n
= T G -G-De+D| = 4
(x-2)(x+2)

. 2 +x—2+22—x-2 —tanE
2 —4-x2+1 B 4

Lo 2x% — 4 1

-3 1

= 2%2-4=-3

' 1

2 _ =

= x4 = 9
=i—
5

cos x ~sinx

cos x +sinx )’
(BSEB, 2014)

Q. 4. Write the function of tan™!

x < @ in the simplest form.
Solution :

1 [Cosx —sin x 4 [1-tanx
tan™ | =t = tan
CO8 X + 8in x 1+ tan x

tan o tan x
=tan! | —
1+ tan g tan x

=mw4%m{g_x}

e
_4_x

Q. 5. Solve the following equation :

cos (tan™l x) = sin (cot‘l g) (AI CBSE, 2013)
Solution :

cos (tan ! x) = sin (cot‘l %)

= cos (tan! x) = sin (tan‘1 %) LD
We know that

. 1
tan~'x = sin” = COoS T -
J1+ x> N

) |
= ' = —
Jl+x> 5
1 16 }
= 1122 = o5 (Squaring both sides)
= 16 + 16x> = 25
= 16x%=9
= 2l
16
3
= X =+ Z
Q. 6. Prove that : [CBSE, 2012, 13 (Comptt.)]
G124 .88, 56
cos™ 13 + cos™! 5 = ¢Os 65 = tan 33
Solution :
4 12 4 4
Let ~ cos 13 =% and cos 5 =Y
Then,
2
Co8 X = 13 andcosy = 5
i =, B s B 3
sinx = 72 and siny = 5
cos (x +y) = cos x cos y — sin x sin y
wapo 124 53
= cosx+y--13.5—13.5
(x+y) = oL
= cos (x +y) = 65
= + = cosl 25
X +y = cos 65
4 12 o 14 _ 133
= cos 13 cos~! 5 = 08T o

tan™! J

( cos! x = tan~

= tan™! (ﬁj
Q. 7. Solve for x : e

sinl (1 -x) -2 sin" x = g [CBSE, 2013 (Comptt.)]

b
o

Solution : sin™! (1 - x) - 2 sin™ g
= sin!(1-x) = g +2sintx

= 1-x =sin {g+2sin‘1x}
= 1-x=cos(2sinlx)

Put x = sin 6, then.
1-sin 0 = cos (2 sin! sin 0)
= 1-sin 6 = cos 26
= 1-sinB =1-2sin0
= sin@ = 2sin0
= sin6(1-2sin0) =




= sin0® = 0, sin9=%
1
=0’ = —
= x x=3
1
= =0, -
TR

1 . . .
Butx = £ does not satisfy the given equation

x=0

Q. 8. Prove that : [BSEB, 2014; CBSE, 2013]

t N sin™ ol + L cos™ 1-a° L
a2 1+ 2 1+2%)  1-4a2

Solution :

2
-x
LHS = {=sin™* + = cos!
{2 1+x* 2 1+ f}
t 1 gin-! 2tan 0 N 1 cos™! 1-tan® @
= tan {— —_—t+ = e
2 1+tan?6 2 1+ tan 0

(Putting x = tan 0)

tan {% sin~! sin 20 + % cos™! cos 29}

= tan {1.2e+1.2e}
2 2
= tan(0+9)
= tan 20
_ 2tan®
1—tan? 0
2
1-—x?
= RHS
Q. 9. Prove that : (BSER, 2013)
1
l ta_n'l X = c()s‘1 1_+_— V1+x2 ’
2 2.1+ %
: 2|2
Solution : RHS = cos™! M
241+«
G
_ ot 1+.1+tan®06 lz
2 J1+ tan? 6 J
(Putting x = tan 8 = 0 =tanx)
1
= cos! 1+secB)2
2 sec 6
1
T 1 2
| cos 0 _
- 2
cos B
1
— cos! ( 1+cos® }3
. 2 ;

1
= cos™! (cos2 9)2
2
= cos™! (cos2 9)
2
= g = % tan! x = LHS
Q. 10.If tan™ 2 + tan™ 3x = % , then find the value
of x. (CBSE Delhi, 2009; BSEB, USEB, 2014)
Solution :
-+ tan™ 2x + tan™! 3x = Z—
= tan 1- 6x2 = Z
5x
B 1-62% =1
= 6x2+5x—1=0
= (x+1)®6x-1)=0
1
x=-1, s
But x = — 1 does not satisfy the given equation
1
5 x=c
Q. 11. Solve for x :
2
tanlx + 2 cot x = ?“ [AI CBSE, 2014 (Comptt.)]
Solution :
1 3 21
tan™"x 2cot™7x = —
3
' 2
= (tanlx + cot 1 x) + cot L x = ?n
= T oreotlx= bl
g teotTx=
= cot‘lx——n-—z—ﬁ
-3 26
= = cot E
X = CO 6
x =3
Q. 12, Prove that :
1 1 32
-1 = -1 — 2 -1 7=
2 tan 1 tan 1 tan 43 (JAC, 2013)

1 1
LHS = 2tan™! = +tan™! —

Solution : 5 3

5 1
=t -1 = -1 —
an 12 + tan q




= tan’! G
43

= RHS
Q. 13. Prove that :

Solution :

5v2 1
LHS = 2 tan™! (%) +sec! (TJ_] +2tan™! (—)

(CBSE, 2014)

1 5v2 1) 7
-1 [ 2 -1 | ¥V I e
2 tan (5)+sec [ 7 J+2tan (8 =7

8

e

1
= tan™! 50 +tan™ =
6]
1-|=
, 3
= tan™! § +tan™! l
4 7
S
4]
= tan™ T
1_ §_1_J
4 7
=tan~! (1) = g =RHS

Q. 14. Prove that :

" ( cos x J
tan —
l+sinx
Solution :
208 X
LHS = tan™! | — ] = tan~!
| +sin x
= tan™!

(CBSE Delhi, 2012)

LI SO . n)
T4 27 4’2

= tan™! — &

L fr_o
= tan™! | tan (n x)]

4
Q. 15. Prove that : (CBSE Delhi, 2012)

. 1 (8 . 1 (3 . (36
sin — | + S1In — | = COS —
17 5 85

Solution :

LHS = sin™! (8—) +sin™! (EJ
17 5
Now let sin™! (i) = x and sin! (§) =y
) 17 5

sinx = and siny =

17
15

CoOsS x = ﬁ

We know that :
cos (x +y) = cos x cos y — sin x sin y
15 4 8 3

1775 175
60 24 36

and cos y =

Ol Ot o

Hence Proved
Q. 16. Prove that :

3 3 6 .
c in12 12| = —— (CBSE Delhi, 2012)
0S (sm 5 + cot ) 5 \/E

2
Solution : LHS = cos (sin“l §+ cot™? g)

3
Let sin™! E = x and cot™! § =y
3
Th B i = — d t = —
en sin x ) and coty 5
. COS X = é and sin y = i CcoS v = _3_
v 5 Yy \/§ s y \/g

Now, cos (Sin‘1 3 4 cot! §)
5 2

= cos (x + y)
= C0S x cos ¥y — sin x sin y

4.3 3.2
5 V13 5 |13
12 6 6
5v3 5J13 513

(BSEB, 2015)

RHS

Q. 17, Prove that :

4 (cot™ 3 + cosec™ 5) ==
Solution : Let cosec? /5 = o
= cosec o = /5



cot o = +/cosec?o—1 = JWBZ -1 =2
= o = cot™! 2
. 4(cot™ 3 + cosec™ /5 )
=4 (cot™ 3 +cott2)

= 4('can_1 % +tan™! l)

2

1 1 5
32 116
— il — -1 0
= 4 tan 1—1.1 =4 tan é
32 6

= 4tant1=4Z

4

=T
w» Long Answer Type Questions 20000707/
1., 43 4 -7
Q. 1. Show that : tan (E sin™ Z) = 3J_ A

(AICBSE, 2013)

Solution: LHS = tan (l sin”? E)

2 4
3
. _1 .
Put sin™ o = 0
then, sin @ = 1

cos @ = Jl—sinz 0

= [gf_ﬁ
"N le) T 4
0
LHS = tan ;]
L7
 l-cos® [T 4
“ \l+cos® J7
14—
4
i [a=i 4
4+ 7 4+7 4-7
Gl
a 16 -7
=4'3‘ﬁ=RHS

Q. 2. Prove that : (BSEB, 2013)

tan [£+lcos'1 g] + tan [E—lcos‘1 2] -2
4 2 b 4 2 bl a

Solution :

it |i-15+lcos‘1 2:] t |:E—lcos‘1 _‘2]
W™ BT a 27T b

2_9
b

T °] o 0
tan — + tan — tan — — tan —
_ 4 2 n 4 2
- 0 0 14 0
1 - tan — tan — 1+ tan — tan —
4 2 4 2

2] 0

1 + tan — 1-—tan —

2 2

= +

0 0

1—tan — 1-+tan —

2 2

0

y 2
[1+tan,9) +[1—tan§]
2 2
l—tangl 1+1;an9
2 2
0

I

1—tan29—
2
B 2
l—tan29
2
1+tan2g
2
&2 =i=%=RHS
cos 6 (g a
b
_ - x-2 o x+2 T
Q. 3. If tan x—4 + tan =% d =Z,then
find the value of x. (AICBSE, 2014)
Solution :
-1 x;z_ -1 x+2 T
tan™ | 4 +tan™ |y =%
x—-2 x+2 1
+
” x—4 x+4 I

Eid tan 1 x-2 x+2 |7}

x—4'x+4_

- (x—2)(x+4)+(x+2)(x—4)_tan_
(x—4)(x+4)-(x-2(x+2) 4
(> +2x — 8) + (x2 —2x - 8)

= 2 2 =1

(x* —-16) — (x* - 4)
2x% - 16 1

= 12

= 2x%-16 = —12

= 22 =16-12=4

= x2=2

= x =2

Q. 4. Prove that:

N+x-1-x 1

A NPTy TR T 1 P
bany L/lhr-n-\fl—x =31 2% ﬁstl
(AICBSE, 2014)



. e -1
Solution : LHS = \/1 2 \ﬂ —x
Put x = cos 20.
' I 1+ cos 20 — /1 — cos 20
then LHS = tan J y

= tan

_\/2 cos? 9 + \/2 sin? 0

tan-1 cos 6 —sin @
= n o I =
4 cos 6 +sin 0

= tan

4(1-tan®
1+tan6

J tang—tane
= tan™! \

1+tan§tan9[

- o (5 -0)

n
= 7 -9
= g = —;— cos ! x (" x = cos 20)
= RHS
Q. 5. Prove that :
cot1 7 + cot 8 + cot! 18 = cot-! 3
(CBSE Delhi, 2008)

Solution :
LHS = cot™! 7 + cot™! 8 + cot™! 18

= (f:an_1 l + tan™ l) +tan™!
7 18

3 1
118
= 1| _+1X 10
= tan 3 i
_—x_
1118
=t -1 6_5/1_9§
= 0| 195/198

-

= cot™! (3) = RHS

_ﬁ+cos 20 + /1 — cos 26

_1 -\/2 cos? 6 — \/2 sin? 9}

}

s Ve L LUVTC LiLAAV o
2 i 3 17
K 192 _ -
tan (3) + sin [5) = tan™! (?J (USEB, 2010)
Solution :
-1 E] + sin™t (é) = tan™! [17]
3) . 5 6

1

or tan™ (—7] ~tan~! (E) = gin™d [_5]
6 . 3 5

Given : tan

LHS = tan™ (H) —tan™! (2)
6 3
17_2
_ a1_6 3
= (a8 17 2
1+—.=
6 3
r— ey B
[ tan x —tan™' y = tan 1+-xy]
_17 -4
] 6
= tan 17
L =
9
[ 13 9 )
=ftan— | — X —
6 26
o] (3J
= tan -
4
(3 g
Let tan (—J =0 6]
4
= fane = E
4
sin@ = é or 6 = sin! (§)
5 5
Putting the value of 0 in equation (i),
tan! (%) = sin” (?) RHS
Q. 7. Prove that :
,/3 - 3a?
cos™! (x) + cos™ {f L } —
2 2 3
[AI CBSE, 2014 (Comptt.)]
. 2
Solution : LHS = cos™! (x) + cos™! {% + h _23“1 }
Putting x = cos O
LHS = cos™ (cos 8) + cos™

,/3 —3cos? 9}

{l cos 0 +
2 2
=0 +cos™! {% cose—-?sin 9}

. 3 .
Put By =rcosoand — =rsino

Squaring and adding, we get
, 1.3

= —4— = =
r 12 l=r=1



aividing, we get

n
tanao = /3 =tan§:0c=§

LHS = 0 + cos™! {r cos 0. cos 0 + r sin o
sin 0}
= 0 + cos™! {r cos (o — 0)}

=0 + cos! {cos (g - 9)}

b
=9+3—9

Q. 8. Solve for x :
2 tan™ (cos x) = tan™ (2 cosec x)
[CBSE, 2014 (Comyptt.)]

Solution : 2tan™! (cos x) = tan™ (2 cosec x)
1 2cosx 1 :
= tan~ 3 = tan™ (2 cosec x)
1—-cos” x
2cosx
= T3 =2cosecx
1-cos“x
CcoS X 1
= . 9 = -
sin“ x sin x
cos X
= - =1
sin x
T
= cot x = 1=cot —

4

T
o x=nn+ —,nel
Q. 9. Prove that :

A

.]_'+t —1_]_"+t _ll'l't —ll_
g tham prlan- g vian- g =

(CBSE Delhi, 2008, 09 & Al, 10)

tan™!

Solution : We have

LHS (tan + tan ) + (tan'1 % +tan™ ;j
1 1 1 1
[5 "5 7" 5}
= tan™! +tan™ -
S ==
3 b5 7 8
L @15 (1556)
(14/15) (55/56)
1
= tan™! ﬁ + tan™! 5—2
3
= tan™! -+ tan™! T
5+13)
— + N
= tan—l 7 11
4 3 }
1 =i Y
7 11

~ tan-1 65/77)
(65/77)

=tan™"1
= g = RHS .
Q. 10. Prove that : (JAC, 2009; BSEB, 2013)
2 tan1 % + tan™! 7= %
Solution :
2tanlx = tan™ a 2]
1-x
><.1
1 _ . 5 3
2 ta § = tan : 1
9
2/3 3
_ 1 {42 _ 1{9
= tan 8/9j tan (4)
Now
3 N 1
3 a1 4| 4 71
19 12 _ 1
tan 1 + tan 7 tan 1_§ 1
47
= g 25/28
25/28
=tan1(1) = Z— Proved.

w4 NCERT QUESTIONS Vi

‘ ’ . 1
Q. 1. Write the value of sin [g - sin™ (- 5)] )
(CBSE, 2008, 11;JAC, 14)

Solution :

. [n o _1( 1):| . [n nj|

sm | ——8sin - — =8Iin | —+ —

3 2 3 6 .
[ sin™ (_l)z_sm-ll=_£:|
2 2 6

T
= Sin 6 = sin 2 =

Q. 2. Prove that :

- \/1+51nx+\/1 -sinx _x (0 :r_r.)
ot | fi+sinx-fi-sinx |- 2°"\ "1

[CBSE, 2011, 14; AI CBSE, 14 (Comptt.)]
Solution :

. [l+sinx+ [l-sinx o
cot ixe |0,=

Jl+sinx — [1-sinx | 4
([ 2 2
X m x x
J[ cos = + sin + \/[cos——sm ) ‘

cos=+sin=| — . /[cos=—sin=
. 2 2 2

2
X . X X )
[ (cos Z +gin —) =cos? = + sin?
2 2 2

N |8

| &

o |

o
2

+2 z 5 =1 f}
sin 5 cos £ sin 9




€oS — + 8in —| + |cos — — sin —
. 2 2
= cot x . x[ x x
€08 — + sin =| — [cos = — sin =
2 2 2 2|
[ Va2 = lx?| =kl
cos —+8in = |+ | cos = —sin =
= cot-1 43 2 2/ 2 2.
cos — +8in — | — | cos = — sin —
2 2 : 2 2,
x W x . x}
w0<—=<— .. cos—>siln —
2 8 2 2
=] t_l { tf}z f
co co 2 2
x X
Q- 3. Find the value of tan™! [—J - tan™! [ y].
y Xy
(CBSE, 2011)

X —

Solution : tan™! (fj +tan™! ( )
4 x+y

o -1 i g (XY
s tan™ (x) + tan™ (y) = tan [l—xy)

<

-~ tan™! (fj +tan! [ =)
y xX+y )
& o Y
Ly xty
= tan x(x—y
T oy\x+y
- x? + xy + xy — 2
|y + y% —x® + xy
et | 2=y
= x% + 2xy + y?
: 37
Q. 4. Write the value of tan™! [tan 7] .
(CBSE, 2011)

Solution :

tan‘l [tan %) = tan‘l {tan (TC - g)}

m
= -1 — ta _)
tan ( cUJ4
=tan ! (~1) = —tan™ (1)

T
T4
Q. 5. Prove that :
2t -1 (l -1 l -1 g
an 2) + tan (7) = tan (17)(CBSE,2011)

DUIULIVIL

1 1
- =1 [[= afl
LHS = 2 tan (2) + tan (7]
. 2

2tan™ x = tan™! : x2

tan~lx + tan~ly = tan™! (
1—xy

Q. 6. Prove that :
tan™! (%) + tan™? (%) + tan™ (%) = g

Solution :
1 1 1
LHS =tan! (—) + tan! (—) + tan! (—J

2 5 8
We know that
+
tan~! (x) + tan! (y) = tan | J
1—xy
1.1
tan! (1) +tan! (1) = tan! | 25
2 5

I
-+
jur]
jum
=R
S
Sl
S|=

~. From equation (i),

(D)



