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INVERSE TRIGONOMETRIC FUNCTIONS

Ifsin0=%=06=230°
But if sin © = 1/5, in this condition 6 is not well defined
so, 0 =sint (1/5).
Similarly, cos 8 = 1/7 = 0 = cos*(1/7) and if,

tan0=13 =0 =tan? (13),tan 0 =m = 0 =tan * (m)
Valueof ITEF’s

() y =sec(0),

A
(_11 T[)

Domain :
0 e(—oc,—1]U[1,) and

Range: ye[0,7/2)(n/2,r]
y=mn2 ”

ﬁ\

A il (@) y = sin~1(0), Domain : v
, T
0e[-1,1] and L _
. R ) (f) y = cosec™ (0), Domain : 6e(—oc, 1] U [1, ) and
y = sin”'x ange : y R ]
X< 5 >y e [-n2, /2] ange -
(1, n/2) ye[-n/2,0)u(0,7/2]
(-1, —m2) v o
(b) y = cos (), Domain : 6e[-1, 1] and \
1,m Y Range:y € [0, m].
\r (-1, -n/2) y = cosec X
S. No. Function Domain Range
N: cos™'x
e L B sin~Lx -1, 1] [-2, w2]
Of i) 2 coslx -1, 1] " 10, 7]
3 tan~lx R (-n/2, W2)
% 4, cosec™lx (=00, —1] U[l, ) [-w2, m2]- {0}
Y2 (c) y =tan"t(0), Domain : 5. sec-ly  (=o0, =1 U[L ) [0, 7] - {m/2}
y= tan"x e S R and 6 CO[_I.X R (O, Tt) i
Q — ERance : ye(-n/2, n/2) S. No. Function Principal Value branch
e [ L. sin~lx -n/2<y<m/2, where y=sin"' x
i 2. cos~lx 0<y<m, where y = cos™ x
y=mn i o
_____________________________ 3. tan~'x -m/2 <y<m?2, wherey=tan™ x
-------------------- (d)y = cot  (9),
. 4, cosec”'x -n/2<y<®/2,
Domain : 6 € Rand o = i
(0, 712) . where y =cosec™ x, y #0
Range :y € (0, m) s . gerly 0<y<m,
e where y = sec!x, y#®/2
< ) —3 X 6. cot™lx O<y<m where y = cot™lx
v
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Relation between I T F’s

(a) sin"tx = cosec™* (1/x),

(b) costx = sec? (1/x),

(c) tan1x = cot (1/x)

(d) sintx + costx = n/2,

(e) tantx + cot1x = n/2,

(f) sectx + cosectx = n/2

SOME RESULTS

(a) sin"Y(sinB) = O = sin(sin0),
cos}(cos) = 0 = cos(cos0)

(b) (i) sin"}(-x) = —sin"}(x),
(i) cosI(— x) = m — cos}(x)
(iii) tan~*(= x) = — tan(x)
(iv) cot (— x) = m — cot1(X)
(v) sec (- x) = m—sec}(x)
(vi) cosec! (— x) = — cosec ™t (x)

Some useful formulas for I T F’s

(@) If x>0,y >0 then;

tantx + tanly=tan*{(x £ y)/(1 F xy)}, if xy < 1.

(b) If x >0, y > 0 then:
tanix + tan’ly
=+ tan 1{(x + y)/(1 + xy)}, if xy > 1.
(c) If x<0,y<0then:
tanlx + tan-ly
= tan {(x + y)/(1 —xy)} — m, if xy > 1.
(d) tantx + tanty + tanlz
= tan {(x + y + z — xyz)/(1- Xy — yz -zx)}
(e) cotx + cotly = cot{(xy — 1)/(Xx + y)}
(f) cottx —cotty = cot {(xy + 1)/(y — X)}
(g) sin"tx +sinly
=sinHx V(1 -y?) +yV1-x3)} v x>0
andy>0,x2+y2<0
(h) sin"tx +sinly
=1+ sin {{xV(1-y2) + yV(1- x)}V x> 0
andy>0,x2+y?<1
(i) sin"x —sinly
= sinH{{x V(1 - y?) — y V(1 — X))} ¥x2y>0
(i) costx + costy
= cos {xy — V(1 = x)V(1 — y2)}vx=0,y>0
(j) cos*x —costy
= cos {xy + yV(1 — x)V(1 - y2)}¥Vx2y>0
If x> 0, then
(a) sintx = cos (1 — x?) = tan” 1{x/N(1-x?)}
(b) cosix = sin (1 — x?) = tan V(1 — x)/x

(c) tanx =sinY{x/N(1+x?)}=cos {1N(1+x?)}
(d) 2tan~ix = tan{2x/(1 - x3)} V x € (-1,1)
(e) 2tan"x = cos H{(1-x2)/(1+x3)} Vxe[-1,1]
() 2tan~*x = sin{2x/(1 + x3)} ¥x e [-1,1]
(g) 2sin x = sin"1{2xV(1 — x?)}

(h) 2cos!x = cos?(2x2 — 1)

(i) 3sin~ix = sin}(3x — 4x3)

(j) 3cosix = cos1(4x3 — 3x)

(k) 3tan~ix = tan 2{(3x — x3)/(1 — 3x2)}

(1) 3cotix = cot{x3 — 3x}/(3x2 — 1)

Note: (Prove all the above formulae).

deg 0° 30° | 45° 60° | 90°

Rad 0 /6 /4 /3 /2
sin 0 Y N2 [N32 |1
cos 1 V32 |12 | % 0

tan 0 1N3 |1 V3 o

NOTE: Substitution forms

If we have Put
1. Va? — x? X = asind or x = acos0
2.Vx2%2 —q? X = asecO or X = acosecH
3.Vx2 + a? X = atanf or x = acotd
4. YO R X = acos0
" Vatrx—+va—x
+
L X = acos0
a—x

X = atan®0

6. Ja/(x+a) or/(x+a)/a
1+tanx cosx+sinx
. = — = tan(m/4 + X)
1-tanx cosSx—sinx
8.1 + cosx = 2c0s°x/2
9.1 — cosx = 2sin’x/2
10. sinx = 2sin(x/2)cos(x/2), 1 = sin®x + cos?X.

EXAMPLE -1

Write the principal values of the following:

(a) sin"1(1/2) (b) tan'11 (c) sec}(2//3)
Solution:

() sinm/6 = % = sin"! Y2 = 7t/6. Ans.

(b) tann/4 =1 = tant 1 = /4. Ans.

(c) secn/6 = \/2—5 = sec!2/+/3 = n/6. Ans.

EXAMPLE -2

Write the principal values of the following:

\ www.eshikshapie.com
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(a) cos(-1/2)

Solution:

(@) cos2n/3 =Y
= 05! (%) = n—n/3 = 2n/3. Ans. (2" —Q)

(b) tan(- n/4) = — 1 = tant (-1) = — /4. Ans (4"-Q)

2
(c) sec 5n/6 = — 5

= sec(—=) = /6 =5m/6. Ans. (2~ Q)

(b) tant (- 1) (c) sec*(-2/+/3)

V3
EXAMPLE -3

Find the value of the following:

(a) 2cos™ % + 3sint (1/2)

(b) tan™'1 + cosi(— 1/2) + sin“i(— 1/2)
Solution:

(@) 2.m/3 + 3.1t/6 = 7n/6. Ans.

(b) n/4 + © — /3 — /6 = 3n/4. Ans.

EXAMPLE -4

Find the value of the following:

(a) sin"i(sin 2n/3) (b) cos(cos 13n/6)
(c) cotY(cot(—n/4)) (d) tan’}(sin(- n/2))
(e) cos™(cos2n/3) + sin(sin2n/3)

Solution:

(@) sini(3/2)=n/3 (2n/3,2" Q)

(b) cos 1(v3/2) = /6. (131/6, 1% Q)

(c) cot*(=1)=n—n/4=3n/4 (2" Q)

1 1 1 1\ _ =
(b) tan (5) +tan (5) =
(c) If tan~ix + tanly = g prove that: xy = 1.
Solution:
] )\ - 3
(@) sin (E) =tan (Z)
Let sin‘lg =X =sinx =

. 4
Now, cosx = V1 — sin?x =-

5

| Ul |l w

sin 3
So, tanx = (—X) =2— x=tan!
COSX 4

Hence sin™? (z) =tan? G) Ans.
(bytant () +tan (3) =~

1,1 5
LHS =tan! ( 2:31> =tan?! (%): tanl= % = RHS
6
(c) If tanx + tanly = g prove that xy = 1.
vy _n
1-x 2 1-xy

3
4

2 3

:>tan*1( =—tan-=oo
2
2 % = Xy = 1. Proved.

1-xy

EXAMPLE -7

If tan x + tan 'y + tan 'z = =, then prove that:
Xy+yz+zx=1.
Solution:

x+y+z—xyz) T
1-Xy—yz—2zX

tan 'x + tan ly + tan 'z = g = tan*l( =

X+y+zZ—Xyz T 1
TR _ tans =-= Xy +yz + zx = 1 Proved.
1-xXy—-yz—zXx 2 0

EXAMPLE -8

(d) tani(— 1) = — w/4. (4" Q)
(e) 2a/3 + /3 == (2" Q)
EXAMPLE -5

Evaluate:

(a) cos(cos2n/3) + sin-(sin2n/3)
(b) tan-(2cos(2sin™t 1/2)).
Solution:
(a) cos(cos4n/3) + sin“Y(sin5n/3) = 2n/3 — n/3 = n/3.
(b) tan~t(2cos(2 . 7/6)) = tan-1(2cosn/3)
=tan 1(2.1/2) = tan"1(1) = /4.

Try yourself:

Evaluate:

(a) sin(-1) Ans: — /2.
(b) cot*(—/3) Ans: 571/6

(c) sin}(1/2) + 003‘1(\/2—5) + tan (1)

If tan~2x + tan}(x + 1) + tan~* (x — 1)

= tan~%(3x), then find the value of x.
Solution:
tan~x + tan"}(x + 1) + tan! (x — 1) = tan"}(3x)
X+x+14+x-1-x(x+1)(x—1)

-1 = -1
= tan 1-x(x+1)—(x+1)(x—-1)—x(x—1) =tan™ 3x
2
X X2:§:2x(4x2—1):0:>x=0,il.
2—3X 1 2

EXAMPLE -9

If tan~t (x) ™ = cot 1 G) hence find x.
Solution:
tan‘l(i) = tan‘l(z) —x2=4 =>x=+2 Ans.

Ans: (77/12)

EXAMPLE -6

EXAMPLE - 10

Prove the following:

(a) sin‘l(g) =tan! G)

If sin™t x + sin"ly = 271/3, then find the value of
cosIx + cosly.
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Solution:
sin'x +siny = 21/3 = Z— cos 'x + ~ — cos 'y = 2n/3

= C0S X + cosly = — 2m/3 = 7/3.

Try yourself:
(a) Prove that: sin"'x + cos*x = n/2
(b) tan*—— Ans: /4 — x/2.
1+sinx’

(c) Prove that: tan-1(2/11) + tan'(7/24) = tan"1(1/2).

(d) sin(n/3 — sin"}(-1/2))
(e) Prove that if,
tan''x + tany + tan"'z = x, then prove that:
X+y+z=xyz

Ans: 1

T 1 T 1, _ 2m

T _cosx+<-cosly=="

2 2 3

— cos x+ costy = g ..................... (3)
1 1, _T

cos'x —cosy = 2

Adding: 2cosix = 2% = cosix = =
3 3

EXAMPLE - 11

-1 =ik
Prove that: sin (\/E) + sin (\/g) /2.
Solution:

Using the formula: sin"ix + sin"y
=sin? (X\/l —y2 + yVv1 —x2). We get:

= X= % On solving eq (1), we get:
y=1.50,Xx= % y=1 Answer.
EXAMPLE - 15

Prove that:

cot (ab+1) + cot~1 (cb+1) + cot—1 (ca+1) -0
a-b b—c .
Solution:
We have: corl(ab—“) + cot™? (_Cb“) + cot-1 (ca+1)
a-b b—c c—a
= cot b — cot'a + cot'c — cot *b+ cot'a—cotlc=0
= RHS.

EXAMPLE - 16

LHS = sin!|= / +— /1— — l
~ [\/‘X\/_-I_\/‘ f]

.7 — 71 — —
= sin (§+E)—sm (1)-;-RHS.
EXAMPLE - 12

Prove that: 2tan(tantx +tan~1x3) = tan(2tan*x)
Solution:

LHs: 2tan[tan" (X)]

x(x2+1) ]_ ( X \_ 2x
(1+x2)(1—x2)) =2 1—x2)_ 1-x2

= 2tan [tan‘1 (
RHS: tan(2tan™!x)

2 . 2
If tan*l(—xz) = sm*l(—p) cos*l(
1-x 1+p? 1+q

that: x = fﬂ.

) then prove

Solution:
2tan~x = 2tan!p + 2tan1q

2*9 proyed.

+
= tan ix = tan*l(p—q) =x=1

1-pq

EXAMPLE - 17

V1+x2—vV1-—x2 T 1 _
—F—| = — — —CO0S 1XZ.
V1+x2+V1—x2 4 2

Prove that: tanl[
Solution:
Let x* = c0s20. So, LHS:

1 \/1+c0529—\/1—c0526]
V1+c0s20+vV1—cos20

= tan

=tantan~! (=) =22, Proved. _
[ ()] == 312 ~ n fean (2 )]
EXAMPLE - 13 Y o
Solve: 4sin~x + cos 'x = . =, 9 ==7%0s x" = BB
Solution: EXAMPLE - 18
Ly + T in-ly = <1 .
ASIN=X + 2 —SIN"X = 1 = 3sinx =g Show that: sin[cot™*{cos(tan"1x)}] = z:;
=sinlx=n/6 =>x=1/2 Ans. .
Solution:
EXAMPLE - 14 1
Solve for x, y: sin"x + sin"ly = 271/3 and "R P Vi+x?'
i, _ | . Y1
C0S x cos 'y = m/3. LHS = sincot “cosf = sincot (m)
Solution: A B
Let sinix +sinty=2m/3................. (1) Vit
and coS X — COS Yy =7/3...viuiiin, 2 ino = VX241 ino, = Y41
y=mu (2) = sina = —— = sina = = = RHS.
By eq (1),
‘ www.eshikshapie.com INVERSE TRIGONOMETRIC FUNCTIONS CLASS XIlI 4
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Try yourself
1. Find x: 2tan~*x = tan(1/4). Ans: 4 ++/17.
2. Evaluate: cos™(cos(13n/6)).  Ans: 7/6.

3. Prove that: 2sin"1(3/5) = tan"1(24/7).

Solution:
Factorization form is: (cot™x — 2) (cot™x —3) >0
= cotx <2 &cot*x>3

= X € (— o0, cot 3) U (cot2, ). Ans.

EXAMPLE - 19

EXAMPLE - 24

T

Show that: Y32, tan™? [1+r+r2] T4

Solution:
s =3 [t
= n —_—
1a 1+r+r2

r=

= Z[tan_l(r +1) — tan"'r]
r=1
= (tan''2 —tant 1) + (tan"13 —tan ! 2)
+(tan 4 —tant3)+......
= - tan*1 + tan"Y(c0) = m/4 = RHS.

Evaluate: cosx + cos*l[g + ?m] X € E 1].
Solution:
COSIX + COSE + ?H}, putting x = cosb, so
cosix + COS’l(cos g cos0 + sin g sine)

= cos x + cos ! cos G — e) =cos X +2— 8

=cos Ix + g —cos ix = g . Ans.

EXAMPLE - 25

EXAMPLE - 20

Find the sum of the series:

il 1 1 1 1 1
tan (1+1+12) +tan (1+2+22) + tan (1+3+32) u
Solution:

Lol [ +D)-r] . 1
T [1+r+r2] 1+r(r+1)] =tan (r +1) gn T
Sn=Tit Tot Ta+....... +Tnh=tan* (n+ 1) —tan* (1)

(n+1)—1 _ -1 L
—] = tan (n+2) AnS,

1+1.(n+1)

=tan?

EXAMPLE - 21

Solve the equation: 6sin(x? — 6x + 17/2) = .
Solution:
We have: 6sin}(x?— 6x + 17/2) =m

= sin (x> - 6x + 17/2) = g
(M) =1 2x*-12x+16=0
2 2

=2(X*-6x+8)=0=(Xx-4)(x-2)=0
=>x=2,4 Ans.

Prove that:

tan~ix = 2tan™* [cosec cot x* — tan cot1x].
Solution:

RHS = 2tan*[cosec cot ~x ! — tan cot1x]

= 2tan *[cosec(tan1x) — tan(cot 1x)]
\ 2
= 2tan1[coseccosec_1 % — tantan™? ﬂ

V1+x2 1
— = N
= 2tan ( E )

X

Putting x = tan® = 0 = tan"x

EXAMPLE - 22

Solve for x: 2tan-}(cos x) = tan~*(2cosecx).
Solution:

LHS: 2tan(cos x) = tan*l( i )

1—cos2x

= 2tan *(cos x) = tan}(2cot cosec x)

So, tan! (2cotx cosecx) = tan"! (2cosecx)
=>cotx=1=>x=1/4 Ans
And G. Solution is: x =nnt + /4  Ans.

_ _1[sec6 1 ] _ _1 [1—cosB] _ 1 )
= 2tan tan® tane] = 2tan sin® ] ol [tan 2]
= 0 =tan x = LHS.
EXAMPLE - 26
If sin'x + siny + sin"'z = 37/2, then prove that:

9
X100 4 /100 4 7100 _ e 0.

Solution:
We have: sinx = sin’ly = sin'lz = 7/2.
So,x=y=z=1. Now:

9
X100 4 100 4 7100 _____2
x10149101 4,101

=1+1+1-9/(1+1+1)=3-3=0.

EXAMPLE - 27

EXAMPLE - 23

If (cot™ x)? — 5(cot™* x) + 6 > 0, then find x.

If tan"(a/x) + tan"(b/x) = /2, find the value of x.
Solution:
We have: tan’(a/x) + tan"l(b/x) = n/2

a b
_+_
tan‘1<ﬁ> S Cal)L tan(m/2) = oo

2 x2—ab
P

So,x?—ab=0= x=+ab.

\ www.eshikshapie.com
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EXAMPLE - 28 (a) sin*x + cos*x = n/2
— 1 1y —
Prove that: tan12—% sz — tan—_ = tan12x. (b) tanx + cot™x = /2
Solution: ~lax - (c) cosec'x + sec'x = n/2
oution. S x 4. Prove the following:
1 -1
We have LHS: tan™—— — — @) %tan—l g s tan‘1%
= 3tan 12x — 2tan™2x = tan"'2x = RHS. o) cos () = a1
EXAMPLE — 29 (b) cos () = tan *()
If (tan™x)? + (cot'x)? = 5x*/8, then find x. (¢) tan*(1/2) + tan*(1/3) = n/4
Solution: (d) sec *(tan"*1/3) + cosec}(cot13) = n/2
We have: (9) 2tan™? (1/3) +tant (1/7) =n/4
(tan"x)2 + (cotx)? = 57%/8 (ftan'a+cot*(a+1) =tan (@ +a+1).
= (tan"x)2 + (/2 — tan'x)2 = 57%/8 (g) tan(n/(n+1)) — tan*(2n+1) = 3w/4
= 2(tan"x)? - ntanx = 57%/8 — n?/4 = 3n°/8 5. Prove that:
= 16(tan’x)? - 8xtan™x - 372 = 0 (a) tan*(1) + tan *(2) + tan '(3) =
By formula method:  tanix = 2ZEE8T =30 T (b) tan™(5) — tan™(3) + tan(7/9) = n/4.
N M 32 N (c) cot(cosec™(5/3) + tan™(2/3)) = 6/17
N (d) 2sin"(3/5) — tan(17/31) = w/4.
EXAMPLE - 30 X
P = 6. Prove that: 2tan-1(a) = cos*l( ) sin *1( 2).
Let atan*l( ) + bcos*l( ) + csin ( 2) = /2, +a? "3
1- 1+x? 1+x 7. If sin"x + sin"ly = /2, then prove that:
Where_ a+b+c=1,then find x: sin“ix = cos 1y,
Salaeien: 8. If tan"}(x) + tan(y) + tan"1(z) = /2, then prove
We have:
, that: xy +yz + zx = 1.
atanfl( ):( ) + bCOS’l( P~ ) + CSInfl( T :;2) =m/2 9. Iftani(x) +tan}(x + 1) + tan }(x — 1) = tan"*(3x),
= a(2tan*x) + b(2tan'x) + c(2tan"'x) = /2 then prove that: x = 0, x = + 1/2.
= 2tanIx (a+ b + ¢) = 12 (Puta+b+c=1) 10. (a) If tan"*(x) + tan"*(y) + tan *(z) = =, then prove
= tanx =n/4 = x=tan(n/4)=1. Ans. that: X +y +z = xyz.
PROBLEMS (b) If cot™(1/a) + cot?*(1/b) + cot*(1/c) = /2, then
1. Find the principle of the following: prove that: ab + bc + ca = 1.
(a) cos 71(\/3/2) (b) tan -1 (- 1) 11. Prove that: sin*l(ll\/5) + sin*1(2/\/5) = nt/2.
Ans: (a) /6 (b)— /4 12. Prove that: tan(2tan~1x) = 2 tan(tan~*x + tan~2x3).
(c) cosec 1 (2) Ans: (¢) /6 13. Which is greater tanl or tan-11. Ans: tanl
(d) cot 1 (\/3) (e) tant - \/3) 14. Find the value of
Ans: () /6 (e) — /3 sin(2tan~%(2/3)) + cos(tan1(v/3)) Ans: 37/26
_ h 15. Solve the following:
(f) cos H(cos2n)  (g) tan *(tan=)
Ans: /66 0 8 (@) 4sin’x +cosx =n Ans: 1/2
g Uk (g) : (b) sin"ix + sin"}(1 — x) = cos*x
2. Find the value of the following: . ] gy
(a) tan(3/4) = x, find sinx and secx. Ans: 3/5, 5/4. (¢) tan(cos“x) = sin(cot (E))
(b) sec(cos(1/2)) = k, find k. Ans: 2. (d) sinx + tanx = n/2
(c) sin(cot*x) = A, find A. Ans: % 16. Solve the following:
V1+x 1 _ T .
o1 X (a) tanx + 2cot *x = 271/3 Ans: V3.
(d) tan *(x) = 0, find sin }(2). Ans: 26. o e
(e) sin[2cot 1(-5/12)] Ans: 120/169 O tan(7) +tan () =5 Ansixay2y3,
3. Prove the following: (c) sin"Ix + sin'2x = n/3 Ans: + %
‘ www.eshikshapie.com INVERSE TRIGONOMETRIC FUNCTIONS CLASS XII 6 ‘
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17.

18.

19.
20.

(©)

21.

22.
23.

24.

25.
26.
27.

28.

238
30.

31.
32.

(d) tan~12x + tan™13x = nm + 3n/4. Ans: 1, —1/6.
Solve for x and y:
() sinx + sin"ly = 2n/3,
cosx —cosy = n/3
(b) sinx + sinly = n/2,
cosx—cosly=0 Ans:x=1N2,y=12.
Prove the following:
bc+1

(a) corl(ab 1) + corl( -

(b) tan‘l(j) + tan” (1b — ) =tan'a—tanc

(c) COS‘l( a) cos‘l( :;) Ztan_l(la:;))

1 4 1h = Ay 1-ab )
(d) tan—a +tan—b = cos (—(1+a2)(1+b2)

rovetha 2an [(13) an) <o (3553,

(@) If tan"2(1 + x) + tan"%(1 — x) = n/6, prove that:
X2 = 2v3.

Ans: x=1/2,y=1.

) + corl(ca+1) =0

C—a

(b) If sin"}(x/5) + cosec(5/4) = m/2, then prove that:

x=3.

If tan'tx + tan'ly = n/4, then prove that:
X+y+xy=1.

If tan™* (x—z) +tan 't C:;) = 2, then find the value
of x. Ans: X = + 1/2.
Find the value of sin(n/3 — sin"}(-1/2)). Ans: 1
Prove that:

(a) tan~1(1/2) + tan"1(1/5) + tan"%(1/8) = n/4.
(b) tan"(1/5) + tan"(1/7) + tan~*(1/3)

+tan (1/8) = n/4
(c) tan"1(2/5) + tan"1(1/3) + tan"3(1/12) = n/4
Show that:
(a) sin"(12/13) + cos (4/5) + tan1(63/16) = =
(b) cot(7) + cot}(8) + cot}(18) = cot}(3)
Prove that: tan2{(1 + X)/(1 — X)} = n/4 + tan"}(X)
If cosIx —sin"tx = 0, then find Xx. Ans: 1/v/2.
If cos™x + cos™ly + cos™'z = 3, then find the value
of xy + yz + zx. Ans: 3.
If two angles of a triangle are tan~'2 and tan™'3,
prove that the third angle is m/4.
If xy < 1, then find the value of tan"x + tanly.

Prove that: sin"Y(cossin 2x) + cos*(sincos 1x) = m/2.

.1 1o _ 1 [14+V14x?
Prove that: . tan—x = cos /—zm

Prove that: 4(2tan1(1/3) + tan! (1/7)) = =.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.
43.

44,
45.

46.

47.
48.

Solve for x:
1 a -1 —b? _ 1 . a+b
(@) sin ( a) oS ( bz) =2tan"x. Ans: —
_b 1 . a+b
(b) sin™ ( ) sin~ ( bz) 2tan—x Ans.1 —
(c) tanl— tan‘ljztan‘1 Ans: 0, ﬂ
- 13y = ﬁ
(d) sin*x + sin13x = n/3 Ans: ~E
(e) sin'6x + sin6v/3x = — /2. Ans: —1/12.

(f) tan(x + 2) + tan"}(2 — x) = tan}(2/3) Ans:-3, 3

(f) sinix + sin"}(1 — x) = cos*x. Ans: 0, 1/2
Evaluate: (a) tanz(cos*l(?)).

(b) tan{2tan11/5 — n/4}.

(c) cos x + c03‘1{§ + @}

Ans: (@ %(3-V5)  (b)-7/17  (c)w/3

If cos Y(x/a) + cos(y/b) = A, prove that:
x%/a% — 2xycosA/ab + y?/b? = sin?A.

If sin"Xx + siny + sin"'z = &, prove that:
X2 —y?—7?+2yzv1 —x2 = 0.
Prove that:

2tan*1 +cos ' + 2tan* = n/4.

\/_
Show that.
(@) tan*l{% tan 5} = % cos*l(
(b) tan™ (““’j") — /2 + x/2.

Find the value of sin(2sin1(0.6)). Ans: 0.96.

Find the domain of

(@) cos (x> —4) (b) sin}(—x?)

Ans:(a) x € [-/5,-V3]U[V3,V5] (b) x € [- 1, 1].

Find the least and greatest value of

1+2cosx)
24cosx /'

2

(sin"1x)? + (cos x)2. Ans: least = —, gratest—s%.

Prove that: 2(tan1 + tan11/2 + tan "13)y=m=.

If (tan™x)? + (cot*x)? = ©%/8, then find the value of
X. Ans: x =1.
Solve: cos(tanx) = sin(cot*(3/4)) Ans: 3/4.
Solve: tant(x + 1) + tan~}(x — 1) = tan"3(8/31).

Ans: 1/4
Solve:
tan(x — 1) + tan’}(x) + tan(x + 1) = tan"13x
Ans: +1/2.0
Solve: cos™ =2n/3. Ans:2-+3.
Solve:
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tan V(X% + x) +sin( + x + 1) = n/2 Ans: 0, - 1.

49. Solve: sin[cot*(x + 1)] = cos[tanx] Ans: - 1/2.

50. Prove that:

tang + %cos‘1 %} + tanE — %cos‘1 %} = %
51. Prove that:

sin"Y(4/5) + sin}(5/13) + sin%(16/65) = n/2.

_ w _1(3\]_ 6

52. Prove that: Cos[sm . (E) + cot™?! (5)] =5
PREVIOUS YEAR’S BOARD QUESTION
2.2 BASIC CONCEPTS
VSA (1 Marks)

1. Write the value of 005'1(— %)+ Zsinl(l). (Foreign 2014)
2. Write the principal value of tan- [sm( )] (Al 2014C)

3. Find the value of the following: cot (g— 2cot™ 1\/_)
(Al 2014C)
4. Write the principle value of: tan'}(1) + 003'1(— %)
(Delhi 2013)
5. Write the value of tan'l[ZSin (2 cos™t ?)] (Al 2013)
6. Write the principle value of [cos‘1 g + cos™1 (— %)]

(Delhi 2013 C)
7. Write the principle value of [tan(-v/3) + tan"(1)].

(Al 2013 C)
8. Write the principle value of cos’ ( ) + 2sin ( )
(Delhi 2012)
9. Using principle values, write the value of
005'1(%)+25in'1(%). (Al 2012C)

10. Evaluate: sinE— sin™! (— %)] (Delhi 2011C)

11. Write the principle value of sin'l(— %) (Delhi 2011C)

12. Using principle values, write the value of sin'l(— g)
(Al 2011C, Delhi 2010)
1
13. Find the principle value of sin ( S ) + cos” ( > )

(Delhi 2010)
14. Find the principle value of sec?(-2). (Al 2010)
15. Using the principle values, evaluate the following:

tan1 +sin*(="). (Delhi 2009C)
16. Find the principle value of tan’}(-1). (Delhi 2008C)

LAL (4 Marks)

19. Prove that cos 1

20. Prove that: cos’ ( )+ cos (13) = C0S (Zz)
(Al 2012, Delhi 2010C, 2009C)
21. Prove that: cos’ ( )+sm () sin” (22)
(Al 2012, Delhi 2010)
22. Prove that: sin- ( )+cos ( )+tan (12) =T
(Foreign 2008)
2.3 PROPERTIES OF INVERSE
TRIGONOMETRIC FUNCTIONS
VSA (1 Marks)

23. If Sin(sin_

+ (oY 14 = tan- 156 (Al 2013C)

i x) = 1, then find the value of x.
(Delhi 2014)
24. If tan’’x+ tanly = g, Xy < 1, then write the value
Of X +y + xy. (Al 2014, Delhi 2012C)
25, Write the value of tan(z tan~! g) (Delhi 2013)

6. Write the principle value of: tan"(v/3) — cot™(-v/3).
(Al 2013, 2018)

27. Evaluate sin*(sin ). (Al 2013C, Delhi 2009)
8. Find the principle value of tan'lv/3 — sec’(-2). (Al 2012)
29. Find the value of tan*(tan ). (Delhi 2011)

1
1§+cos

N

N

30. Write the principle value of COS'l(COS 7?") (Delhi 2011)
1. Using principle values, evaluate the following.
cos*(cos Z)+ sin'(sin2"). (Al 2011, 2009C, 2008)

(Al 2010)

w

32. Find the principle value of sin'l(sin 4?”)

33. If sin’(5)+ cos’(x) =, then find .~ (Delhi 2010C)

34. If sin’(x) + cos’ (5) =& then find x. (Delhi 2010C)

35. Using principle value, find the value of c05'1(cos 137”)

(Al 2010C)
36. If tan!(v/3) + cot(x) =, then find x. (Al 2010C)

37. Show that, sin(2xVv'1 — x2) = 2sin’x. (Foreign 2008)

Vitsinx+ \/m)

Vitsinx—Vi-sinx/)’
(Delhi 2007)

38. Write into the simplest form: tan'l(

LA1 (4 Marks)
39. Prove that: tan{% - %Cos_l %} + tan{% = %Cos_l 3} =2b

17. Find the principle value of 005'1(\/;). (Al2008C) © Ihb' 201617)
elhi
18. Find the value of the following: =3 x43_m
1 1 40. If tan"—+tan—== —, then find the value of x.
tan’l(1) + c05'1(— —) + sin‘l(— —). (Al 2007)
2 2 (Al 2017)
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41.

42.

43.

44,

45,

46.

47.

48.

49.

51.

52.

53.
54.

55.

56.

57.

Solve for x: 2tan}(cosx) = tan(2cosec x).
(Delhi 2016, 2014C, Foreign2015, Al 2009)
Prove that:

tan‘le) +tan” ( )+ tan® ( )+tan (8) _%

(Delhi 2016, 2008, 2008C, Al 2010, 2009C, 2008)
Solve the equation for x:

sinx + sin(1 — x) = cos™*x (Al 2016)
If COS'lf + COS'lX = q, prove that:
X — 2%cosa + 25 = sin‘a. (Al 2016)
x+2\ _m
Solve for x: tan® ( 1) + tan ( +1) =
(Foreign 2016)

g 1 V1+sinx+vV1-sinx _X L3
Prove that: cot ( N m) = X€(0,4).
(Foreign 2016, Delhi 2014, 2014C, 2011, Al2009)
If sin [cot*(x + 1)] = cos(tan™x), then find x.

(Delhi 2015)
If (tan"x)?+ (cot*x)?= 5%2 then find x.  (Delhi 2015)

Prove the following:

cot (xy +y1)+ cot‘l(j;z—jzl)+ cot‘l(%) =0,
(0 <xy, yz,zx<1)
50.

(Al 2015)
Solve for x: tan(x + 1) + tan(x — 1) = tan‘li.
(Al 2015, Foreign 2008)

-1 1 1 1 1 1
I tan (1+1.2)+ tan (1+2.3) ... Han (1+n.(n+1))
= tan™#, then find the value of .

(Foreign 2015)

Solve for x: tan*(2x) + tan(3x) = .
(Delhi 2015C, 2013C, 2009, 2008, Al 2012C, 2009C).
12 (Delhi 2015C)

. 5 3
Prove that: tan’== = sm‘lﬁ + c05‘1§.

Prove that:

af1 a1\ _ oqf 31
2tan (—) +tan (—)—sm (W)
Solve for x; tan (1+x)— —tanx, x > 0.
(Al 2015C, 2014C, 2010C, Delhi 2008C, Foreign 2008)

Prove that: Ztan'l(%) + sec” ( ‘F) + 2tam ( ) %

(Delhi 2014)

(Al 2015 C)

Vitx—Vi-x| _nm 1 -1
VT ;008 X'f<X<1
(Al 2014, 2011, 2010C)

Prove that: tan‘l[

61.
62.

63.

64.

65.

66.
67.

68.
69.

70.
71.

72.

73.

74.
75.

76.
17.

(Foreign 2014)

(Al 2014C)

Prove that: cos™(x) + COS&{% +2 ng }

2
Solve for x: tan'x + 2cot!x = ?”

(Al 2014C, Delhi 2009C)

8 _ 136
— = COS”
17 85

(Al'2014C, Delhi 2012, 2010C)
Find the value of the following:

- 3 e
Prove that: sm'lg +sin?

1 =1 2Xx
tan=[sin
2 1+x2

Xy < 1. (Delhi 2013)
Vs

Prove that tan'le) + tan'l(é) +tan'1(%)= T

(Delhi 2013, 2012C, 2008C, Al 2011)

Show that: tan( sin™! 2) = %7. (Al 2013)

Write the value of the following:

tar () ten*(35)

. . 3 77
Prove that: sin’2+sin3 = tan17Z.
17 5 36

(Delhi 2013C)
(Delhi 2013C)

Solve for x: sin™(1 - x) - 2sinx = . (Al 2013C)
. af_cosx \_7x Tz )
Prove that: tan (1+Smx)—4 > XE( 2,2). (Delhi 2012)
. .13 13 6
Prove the following: cos(sm ;. +cot” 2) VR
(Al2012)

Solve for x: tan- ( 2)+tan (x:;) f.

(Delhi 2012C, 2009C, 2008, Al 2010, 2008)

Prove that: tan'l(%) + tan'l(%) - tan‘l(%) = f.

(Delhi 2012C, Al 2009C)
Find the value of: tan‘l(y) tan (x+§) (Delhi 2011)

Prove that:2tan‘1(%) + tan'l(;) = tan- G;)

(Al 2011, Delhi 2009)

Prove that: 2tan'1% N tan‘lg =Z (Delhi 2011C)

4
. af 2x af1=x3\ _ =«
Solve for x: tan (1_ 2) + cot ( P ) =5 1<x<L
(Delhi 2011C)
. Prove that: tan'% ¥ tan‘% = %tan'lg (Al2011C)
. Solve for x: cos(2sin™x) = 1 x> 0. (Al2011C)

. Prove that: tan™/x = —cos ( ) X € (0, 1). (Delhi 2010)
. Prove that:

58. If tan'l(i—j) + tan 1(z—z) —, find the value of x. tan(1) + tan(2) + tan’}(3) = & (Delhi 2010)
3 g 4 82. Prove that: cos[tan™*{sin(cot™* x)}] = :xi
59. Solve for x: cos(tan™x) = sin(cot‘1 —). x
(F fian 2014, Al 2013) (Al 2010)
oreign , o A 2x Y\ _ .. qf3x—x3
60. Prove that: cot™7 + cot'8 + cot™18 = cot3. 83. Prove that: tan“x + tan 1(1_x2) =tan 1(1_3x2)'
(Al 2010)
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84. Solve for x: tan"> + tan> = % 0< x < V6. (Delhi 2010C)

85. Solve for x: tan}(x + 2) + tan'}(x — 2) = tan‘l(%); x> 0.
(Delhi 2010C)
86. Prove that: 2tan‘1§ + tan'% = f. (Al 2010C)

(Al 2010C)
. 116\ _ 7
SIn l(a) =2
(Delhi 2009C)
89. Prove that: 2tan‘1§ + tan'% = tan'lé. (Foreign 2008)

87. Solve for x: cos™x + sin-l(’z_‘) = g
88. Prove that: sin'l(g) g sin'l(%) i

90. Solve for x: tan‘l(“—x) =Z+tanlx, 0<x< 1.
1-x 4
(Delhi 2008C)
91. Write into the simplest form: cot*(v1 + x? — x).

(Delhi 2007)
92. Prove that: 2% - %sin(3) = %sin1(22). (Al 2007)
93. Prove that 3sin™x = sin"}(3x — 4x3), x lies in the

interval [- 1/2, 1/2]. (Al 2018)
94. Evaluate: tan"(v/3) — cot*(— /3). (CBSE 2018)

ANSWERS

lL.e 2.-w4  3.V3 4 11wl2 53,
6.5 16 7. —m/12. 8.2m/3 9.2m3 10.1

11.-w/6 12.—w/3 13.w/2 14.27/3 15. w/12

16. — /4 17. n/6. 18. 3 n/4 23.1/5 24.1
25.5/12  26.—n/2 27.2w/5  28.-mw/3  29.—mw/4
30.57w/6  31.11 32.@w/5 33.1/3 34.% 35.7/6

36.v3 38.x/2 40.+ ; 41. w4 43.0,% 45.i\/§

47.—-Y% 48.3w4,-n/4  50.%,-8 51.n/(n+2)
52.1/6,-1 55.1+/3 58.1\&59.%,—3/4 62./3

64. (X +Y)/(1-xy) 67.m/4 69.0 72.+1A/2. 74. /4

77.2-/3 79.2/3 84.1 85. Ya, 87.1,-1 90.(0,1)
91. /2 —cotx/2 94. -m/2.
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