CBSE Test Paper 03

Chapter 2 Inverse Trigonometric Functions

1. Ifsin A + cos A = 1, then sin 2A is equal to (1)

o B @

2. 2cos 'z = cos™!(2x2 — 1) holds true for all (1)

a
b. |x|
c. None of these
d 1>2zz>0

3. tan(sin’1x) is equal to (1)

a. None of these

b.
v/ 1—22
x
C.
1—x2
d —:13
' 1—22

4. Ifand X +y + z = Xyz, then a value of tan~lz + tan_ly + tan" 1z is (1)

vy 3

a
b.
None of these

3
d. <

o

5. The value of cos1(-1) - sin"1(1) is (1)

3
2
b. o

d.



10.

11.

12.

13.

14.

15.

16.

17.

18.

If 3tan"1x + cot'1x = 7, then X equals

If cos (sin_1 % +cos ! :13) = 0, then x is equal to

The domain of the function defined by f(x) = sin'ly/z — 1 is

Find the principal value of cot™! ( \/3) 1)

Find the value of sin ! s111( ) 1)

Find the value of the following. cot | 7 — 2 cot ~}(+/3)]. (D)

bcoszt+asinz

Simplify tan ! (w ) o)

If a>b>c>0 prove that

c—a

cot—1 (G;H) + cot ! (I;fH) +cot ! (—Ca+1) = 7. (2)

Write the following function in the simplest form: tan —1 w, T <. (2)
14-cosz

V1tsinz++/1-sinz) g @
VIfsinz—+/1—sinz)  2°

9 . 1 —12\/_

Prove that 9—; — =sin = =sin . (1)

Prove that cot ! (
1

4 3 4

. —1(63\ _ . —1(5 1

Prove that sin (65) = sin (13) + cos™ (

Simplify cos—! (%cosx + %sinw) . (6)

S

). 4)
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Solution

. 0, Explanation: (sinA + cosA)? = sin?A + cos?A + 2sinAcosA
1=1+sin2A

So,sin2A =0

Hence,A=0

. 1>z > 0, Explanation: let cos (222 — 1) = cos 1(2cos?0 — 1)
= cos 1(cos20) = 20 = 2cos !z if and only if
0<20<7=>0<6< 3
1

= cos0 > cosf > cos(
=1>2x2>0

This is true for all real values of x& [0,1]
1

) since cosine is decreasing function

o8

xr
i

= sinf = £ =

r=0= xr=sinf

Explanation: Put sin™—

Perp.

1
tan(sin'z) = tanf =

Base. vﬁ:}ﬁ'
. 7, Explanation: tan!z + tan~—ly + tan~

z+y -1
1_wy} +tan "z
Tty

Ty T2

Tty
1—( )z
| l1-zy
- THytz—zyz
1 l—zy

l—zy—z2—yz

1,

= tan~!

= tan—!

= tan~—

l—zy

) TYZ—TYZ

:tan_l[ } T +y+z=1xyz

l—zy—zz—yz
=tan"1(0) =7

. %, Explanation: Letcos ! (—1) = A = cos A = —1

= cosA=cosm . A=mandsin ' (1) = B=sinB=1

= sin B = sin(%)
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© © N o

cos 1 (—-1) — sin_l(l) =T — % — %

1
2
5
[1, 2]

1 1
Let cot (—%) 0

1
cot 0 7

We know that 6 € (0, ),

cotf = cot(ﬂ' — %)
27

0=

Therefore principle value of cot ! (_—1) = 2r

V3
. sin ! (sinﬁ) =+ 2n

3 3
27 —T T
as 5 € [+ 7]
. —1 . 2w « —1 . T
sin sin - ) =sin ~ (sin(7T— 3

— sin~! [sin(%)} = %

. We have to find the value of cot (7 — 2cot*+/3)
Now, cot(% — 2cot~! \/3)

= tan(2cot™14/3) [ cot(% —6) = tand|

= tan (2 X %) [ cot™14/3 =cot™! (cot %) = %]

= tan(%) =43

tan_l ( acosx—bsinw)

bcosz+asinz

Dividing the N and D by b cosx

acost  bsinz
_ —1 bcos x b cos T
T tan bcos x +asinw

bcoszx bcosz

1 %—tanm
= tan— —_

1+i;tan:c

= tan~! (9) —tan~! (tanx)

. cot™1 (—a:jbl) + cot ! (l;cjcl) +cot~! (—Cé’:})



_ -1 —1( ) -1
=tan (Hb)—l—ta Troe + 7+ tan (1+ca>

=tan"la —tan~1b + tan~!'b — tan"lc + 7 + (tan"lc — tan"'a)
=7
[cot™le =7 +tan~! (1) forz < 0]

—1 /1l—cosz
. tan 1+cosx
.n2,_qj

— tan_ltang — %
1+sinz = cos2§ + sin2§ :I:2sin§cos%

= (cos % + sin %)2
LHS

2 2
. \/(cos §+Sin %) +\/(cos %—sin )
ot
£+ in £ 2_ i_ inf 2
cos < +sin 2 cos < —sin 2

T s T T . T
~ 1 cos 5—0—5111 5 —+cos 5 —sin <
= cot

xr . x x . T
Ccos E+sm 3 Ccos 3 +sin 3

s

2
_ ]_ i X
= cot (coti) 7
9 911 9w s —11
L.H.S. 3 4sm 3 4[2 Sin 3]
3
N
1
_ 9 11 |.. w11 -11 _ 7
= zCOs "3 .7 sIn 3—|—cos 3 = 3
Let
cos_%:@
ﬁcosH—%
2¢/2
jSine—T
2\/2
jH—SIH 1T
2¢/2
= cos 1% = sin_lT



17.

18.

L. .H.S= Im _ dgin~1l_ %sim‘ﬂ—\/§ =R.H.S

8 14 3 3
We have to prove that sin~! ( %) — sin~ ! (%) + cos_l(%)
. . _1 5 . _1 3 o T T
Let us consider, sin”~ tz =z and cos (5 ) = y,Vz € [—5 : ﬂ
and Y € [0, 7] oo, (1)
. 5 _ 3
= sinz = z andcosy =

[taking positive signas z € [— o %] andy € [0, 7]]

13 5

_ {2 _ (16925 _ [1aa _ 12

= cosz =4/1— 755 = \/ 169  \/ 169 13
iny = _ 93— /B9 _ Jj16_ 4
andsiny = /1 — & = \/ 5 — A/ — ¢

12 4 _ 15 , 48 _ 63

sin(z+ty) =g 5t 5T s T E = w
= a:—l—y:sin_l(%)
T I ) ~1(3\ _ .. —1( 63 . .
.. sSin <1—3) ~+ cos (g) = sin <ﬁ) [from Equation. (i)]

Hence proved.

% = rcos?b, % = rsinf

Squaring and Adding both,

r2cos?6 + r2sin O = 2% + ;—g
r2(1) = 2

r=1

Now, % = cosf % = sin6
tanf = %

cos~! %cosm + %sinm]

= cos![cosf. cos + sinf. sin z|
= cos 1 [cos(z — )]
=x—0

—r —tan!

SUEN
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