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Short Answer (S.A)
1. Find the value of tan [tan (57/6)] + cos™ [cos (13n/6)]
Solution:

We know that,
tan’ tan x = X, X € (-n/2, n/2)
And, here
tan! tan (57/6) # 51/6 as 5n/6 & (-n/2, m/2)
Also,
cost cos x = x; X € [0, 7]
So,
cos™ cos (137n/6) # 137/6 as 137/6 & [0, n]
Now,
tan! [tan (57/6)] + cos™* [cos (137/6)]
= tan! [tan (n - 7 /6)] + cos™ [cos (27 + n/6)]
=tan™ [ -tan ©t /6] + cos™ [ -cos (77/6)]
- tan’ [tan 7t /6] + cos™® [cos (n/6)]

=-n/6+m/6
=0
2. Evaluate cos[cos™(-V3/2) + 7/6]
Solution:
cus[cus_l 'r/-:fi] + E]
L2 6
= cos[cos" (cosS—jEJ + EJ [ wsﬁf - ‘ﬁ]
X 6 6 6 )
= COos (E+£J (- cos ' cosx = x;x e [0, x)
6 6
=cos{m) =-1

3. Prove that cot (n/4 —2 cot13) =7
Solution:

Re-writing the given,

T . E
—4——2mt L3 =eot™" 9
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> 0 iy TR G -
lan —+tan —=—
3 7 4
f\'ﬁﬁ',ztan_1 +1:I.i.I‘lFIl
3 7
/ / 2v
=tan™' - = g+l::;m"1 '|'-'3t3'ﬂ_l-’f=’raﬂl th
1—(1/3) 7 & b=x’
3+1
3 | Pl
—tan '=+tan '—=tan ' - S
4 7 (o 3
4 7
-I;‘
gt GHEANB 25
(28— 3)/28 25
LHS=R.H.S

- Hence Proved

4. Find the value of tan't (-1/+/3) + cot}(1/43) + tani(sin (-w/2))
Solution:

Given,
tan (-1/7/3) + cot}(1/4/3) + tani(sin (-/2))

- tan"][tan[~ ﬁ]) I cot'l[cnt :_r) + tﬂn"’("l)
6 \ ¥
T ( 7 n
=4 —+ ——J;—_
6 3 . 4, 12

5. Find the value of tan™ (tan 2a/3).
Solution:

We know that,
tan’ tan X = X, X € (-n/2, n/2)

lan_'.f tzs.nz—n]I tan™' tan(:r - H)= 1an':‘[tan(—5j]=_ﬁ
\ 3 3 3 3

6. Show that 2 tan}(-3) = - n/2 + tan’'(-4/3)
Solution:

Taking L.H.S = 2 tan'}(-3) = -2 tan! 3 (- tan (-x) = - tan* x, X € R)
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[ (
T
= El-u—cm'lﬂ l tan”' x + cot ].1'=£)
L2 . 2
|
== ——lan']—‘ 'Ir tan'l_r-——cut_li,x:vi}]
2 3 \ x
3ty =1 L
= -+ 2 tan
|
3=
) I.-" 2
:—Ir+ian'|—‘j’, |- 21an™ x = tan~ =2 E]
r"j]' \ ] —=ix*
|_t o -
3
| 2f 3
=—g+tan —=-mT+tan  —
B¢ 4
| 3‘ [ Ly | = H]
=-0T+— -0l — tan x4+¢ot  xr=—
2 4 : 2)
]
T—E—mn']i ['.'lan"x:cm_l—,-f}ﬂ]
2 3 X
4 {
T ‘[__1 Cotan™' (~x)=—tan” k. x € R)
2 3/
=RH.S

- Hence Proved.

]
7. Find the real solution of the equation tan™ . ,‘x x+1)+ s'm" 1}11 +x+1=—

Solution:

Given equation,
tan Jx(x+1) + sin”~' \fxz +x+1= %
tan"' x(x+1)= R sin 'Y+ x+1]

2
=cos_'-\,‘x=+x+l
=tan ' yout

(From fi ]
e Tl a4/ g

x{x+[}=7——ﬁ fe]
“+x+l Ve +x+1
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Hence, the real solutions of the given trigonometric equation are 0 and -1.

8. Find the value of the expression sin (2 tan 1/3) + cos (tan’ 2v2).
Solution:

Given expression, sin (2 tan™ 1/3) + cos (tan™ 2v2)

1
2x—
L] 2
sin[z tan"lJ=sin sin‘1—3—, +2tan” x=sin™’ 11
3 1Y 14x
+(3)

! [ . 2| 2!3]
=sin| sin. ——

10/9
e g3 3 N
= sin| sin 5 =g (. sin(sin” x)=x,x€ [-1,1])
ca}s{lan'jlel_,l:cos[cnsd%]:%
3 4 -
(" cos(cos™ x)=x,xe [-1,1]) V2
Hence, a8
_ 1 % 31 9+5 14 '
5'"[ 3+ o 53 15 15

9. If 2 tan}(cos 0) = tan! (2 cosec 0), then show that 0 = n/4.
Solution:

Given, 2 tan'}(cos 0) = tan™ (2 cosec 0)

So,
[ 2cos@ | | G 2«

lan ———— =1an (2 cosec #) c2an T x=1tan :

| - cos™ 8 | | = x°

2cos @

—— = 2cosec @

sin- o

2cos® 2

e
sin“@ sin#

259 1 oy cotfi=1 =» @i=

sin 6
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10. Show that cos (2 tan™ 1/7) = sin (4 tan™ 1/3).

Solution:

Taking L.H.S, we have
'8

LHS.=cos|2tan™ l]
\

= €05

=C05| CO5

( ,,24]
=cos| cos” — |=

R.H.S.=sin| 4 tan™ 1]

= §in

et

( 3
=sin| 2 tan 12;]

=Ssin

= sin

I+(i
\ 4

f N 3}.'2
sin
\ 25/16

= sin[sin_' E] =
25

=5in

i
|

24
25

2x

=
1 +x°

[ 2tan” x=sin”"'

(. sin(sin ' x)=x,x€ [-1,1])
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Thus, LH.S=R.H.S
- Hence proved

11. Solve the equation cos (tan** x) = sin (cot* 3/4).
Solution:

Given equation, cos (tan™* x) = sin (cot™ 3/4)
Taking L.H.S,

We have, cos (tan™' x)=sin [cm . %]

L.H.S. =cos (tan ' x)

a4 |
= cos| cos
[ :,,;'12+ l]

= — (*c cos(cos”' x)=x,x€ [-1,1])
e +1
ST 3
R.H.S.=sin| cot™" — 5
4 4
. [ . ..;4]
=S5In| sin  —
5 (2]
4 3
=§ (- sin(sin ' x)=x,xe [-1,1])

Hence, on equating the L.H.S and R.H.S.we get -
41 3

On squaring on both sides,

16(x% +1) = 25

16x% + 16 = 25

16x2=9

x? = 9/16

Therefore, x = + 3/4

2
12. Prove that  tan™! \/1"""2"“\/1“‘ 1,2

r 1 _
o= —+— 008 X
, 2 _ f__ 2 4 2
Solution: b bx

2, T3
Taking L.H.S, tan™ Ve i- o

\ﬁ+x2—JI—x2.
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Let _\'2 = COS 26 — 0 = _;_Cos’l xz
So. L.H.S. = tan™ Y1+ ¢os 26 + /1 — cos 26
| 1+ cos 26 - /1 - cos 26
= ot \/2°0529+\/28in20
; 2C0529‘\/25in20
[V2cos8+2sin 0
= tan
_ﬁcose—ﬁsine
_|—l+tan8
=tan | ——
| 1 —tan 0
wn£+tan9
=tan"! 4
| —tanZtan 8
f 4

=tan" (tan(£+ 9))=£+ 9=£+lcos’l x?
4 4 4 2

=R.H.S
- Hence Proved

13. Find the simplified form of cos™ [3/5 cos x + 4/5 sin X], x € [-3n/4, n/4].
Solution:

We have,

cos™ [3/5 cos x + 4/5 sin X], X € [-3n/4, n/4]

Now, let cos o= 3/5

So, sin a = 4/5 and tan o = 4/3

cos™ [3/5 cos x + 4/5 sin X]

= cos [3/5 cos x + 4/5 sin x] = cos™ [cos a cOS X + sin a sin X]
=cos? [cos (a - X)]
=0 X
=tan™ 4/3 — x

14. Prove that sin't 8/17 + sin™! 3/5 =sin! 77/85
Solution:

Taking the L.H.S,
=sin? 8/17 +sint 3/5
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=tan! 8/15 + tan! 3/4
R 3

=sin~ ——=

f" __1-_ -
-\‘I‘:"‘-’._"’ + 1296 8
29 36

AR
=5 —

=RHS
- Hence proved

15. Show that sin't 5/13 + cos™ 3/5 = tan™! 63/16
Solution:

Here, sin™t 5/13 = tan™* 5/12
And,

cos? 3/5 =tan 4/3

Taking the L.H.S, we have

3
LHS =sin"' i +cos ' =
13 5

5 4
-
4 9
| | -1 12 3
o 4+ — =1
tan h+[dﬁ 3 .ml 5 4
12 3
15+ 4%
-1 36 1 63
=13 —— =lan —
‘m 36 - 20 : 16
36

Thus, LHS=R.H.S
- Hence Proved

16. Prove that tan! 1/4 + tan’t 2/9 = sin’t 1//5
Solution:
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Taking the LHS,
tan 1/4 + tan™* 2/9

= RHS
- Hence Proved
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17. Find the value of 4 tan! 1/5 — tan! 1/239

Solution:

4 tant 1/5 — tan™t 1/239
=2 (tan 1/5) —tan™* 1/239
2

=2tan"’ 3 —um'—!

l (1]2 239
5

s i 1
24/25 239

1 :‘!.5 i 1
e e Y i
24/25 239

=2tan' 5/12 —tan™* 1/239

120 1

1119239
120 1
+

119 239

g 120X239-119
119 x 239 + 120

_, 28561 3
_ i d

=(an

28561 4

tan x —tan

2tan”' x=tan™' 2:‘1

| -x

[ 2tan” x=tan”" 2x )
1-x%)

A=Y
= qant X7
1+ xy,

_ 28680 - 119
28441 +120
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NCERT Exemplar Solutions Class 12 Mathematics
Chapter 2: Inverse Trigonometric Functions

18. Show that tan' (1/2 sin't 3/4) = (4 - \7)/ 3 and justify why the other value (4 + 7)/ 3 is ignored.

Solution:

We have, tan™? (1/2 sin 3/4)

Let%sin13%=0=sin134=20=>sin20=%

2tan 6/ L +tan?0 =%
3tan’6—-8tanH+3=0

8+ J64 - 36
tan = ———
6
- 8+28 8227 4+\7
e 6 6 3
Now
T

i:ﬂ.—lnm"'iﬂi
4 2 4 2
[ 3
tan —I-]Slan[-l-[sin":-)]ﬂtan—
\ 2 4 4
3
-1 < tan [-I-sm"-'—]il
2 4
Hence,
4-+7 4+1

tan 6= 3 (Ian g=

> 1, which is not possibie)

19. If a1, a2, as, ...., an IS @n arithmetic progression with common difference d, then evaluate the

following expression.

X d ) a0 d
tan| tan +tan + 6

Solution:

)+...+m-'[_

As ai, az, as, ...., an IS an arithmetic progression with common difference d.
d=ax—ai=az—-a=-au—a=...... =ap—an1

So,

1 u’ | da — @
=tan "’ —&—1

| + aa, | +aa,

tan

1 -1
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Similarly tan”' ~=tan~' B9 _ tan”! ay—tan”' a,
1 + a,a, | + aya, .
-1 d - @, a,_, -1 I
tan ————=tan" ——"—=tan q,-tan a,_,
l t un~|un l + un-luu

1 d ] -1 d ]
tan| tan + lan
1+ aa, | + aay

-1 d -1 d
+ tan +o-4tan” | —m——
| + a,a, | +a,_a,

1

a,-tan ' a,)+ (tan”' a, - tan”' a,)
+ ...+ (tan ' @, - tan lax,r,)]

= tan|(tan”

=tan [tan ' @, —tan ' a,)

o an—l 8n = 9 i% - i N e o
=tan|tan” —2—— stan” x—tan” y=tan
| +a,a, I+ xy

an-al

=A__1 [ tan (tan ' x) =x]
| +a,aq,

20. Which of the following is the principal value branch of cos-1 x?
(@) [-n/2, 7/2] (b) (0, m) (©) [0. 7] (d) [0, ] — {m/2}
Solution:

(c) [0. 7]

As we know that the principal value branch cos™ x is [0, «].

21. Which of the following is the principal value branch of cosec™ x?
@) (-n/2, =/2) (b) [0, ] — {m/2} (©) [-m/2, m/2] (d) [-®/2, =/2] — {0}
Solution:

) [-n/2, m/2] — {0}
As the principal branch of cosec™ x is [-n/2, n/2] — {0}.

22. If 3tan x + cot? x = m, then x equals
@0 (1 (¢)-1 (d)%
Solution:

(b)1
Given, 3tantx+cotlx=n
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2tantx+tantx +cottx=n

2tantx+n/2=n (As tant + cot™ = n/2)
2tant x = /2

tan™! x = n/4

x=1

23. The value of sin! cos 33a/5 is
(a) 3a/5 (b) -7n/5 (c) ®/10 (d) -m/10
Solution:

(d) -n/10

i e  ai ¢
v s -]
e -E

5 & s sin”! SINX) = Xx forx«s[—-’E E:l]
= 0 S8 (s =X, 2.2’

24. The domain of the function cos-1 (2x - 1) is
(@) [0, 1] (b) [-1, 1] () [-1, 1] (@) [0, =]

Solution:

() [0, 1]

Since, cos-1 x is defined for x € [-1, 1]
So, f(x) = cos-1 (2x - 1) is defined if
-1<2x-1<1

0<2x<2

Hence,

0<x<1

25. The domain of the function by f(x) = sint V(x - 1) is
@ [1, 2] (b) [-1, 1] (o) [0, 1] (d) none of these
Solution:

(@) [1, 2]

We know that, sin x is defined for x € [-1, 1]
So, f(x) = sin™ V(x - 1) is defined if
0<V(x-1)<1

0<x-1<1

1<x<2

Hence,
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26. If cos (sin"t 2/5 + cos™ x) = 0, then x is equal to
(@) 1/5 (b) 2/5 (©0 (d)1
Solution:

(b) 2/5
Given,

cos (sint 2/5 + costx) =0
So, this can be rewritten as
sint 2/5+ cost x =cost 0
sint 2/5 + cost x = n/2
costx=mn/2-sint 2/5

cost x =cos™ 2/5 [Since, cos™ x + sin x = m/2]
Hence,
X =2/5
27. The value of sin (2 tan1(0.75)) is equal to
(@) 0.75 (b) 1.5 (c) 0.96 (d) sin 1.5
Solution:
(c) 0.96
We have, sin (2 tan’}(0.75))

. 5,2
=sin( 2tan” 3)=sin sin”! —2 ( 2tan' x=sin”"’ % ?

\ 4, g 2 1+ x°

16
/ N 2
= sin(sin‘l i ) = sin(sm" E] =t 096
25/16 25 5
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