CBSE Test Paper 02

Chapter 2 Inverse Trigonometric Functions

: tan‘% + 2tan_1% is equal to

a. None of these
v
b. 3
c. I
B
v
d. T
. . 3 3 .
: sm{sm 1(%) —i—cos_l(%)} is equal to
a. 1
v
b. 3
c. None of these
d. 0

. tan—lz + tan—! (%) = g holds true for

a. alz € R — {0}
b. all x>0
c. allx>1
d. allz € R
-1 5w\ .
. COS (cos T) is equal to
3
4
b. None of these
5
C
T
d —7
. Ifsinlz = £ then cos~ Lz is equal to
5
a
i
34
T
C. 10
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10.

11.

12.

13.

14.

15.

16.

17.

18.

d X
* 10

The principle value branch of cos-1x is

If cos(tan 1x + cot'l\/?: ) =0, then value of x is

The set of values of sec’! (%) is

Find the value of cos(sec 'z + cosec™!z). (1)

Find the value of tan ~14/3 — cot ~1(—+/3) . (1)

Using the principal values, evaluate tan (1) 4 sin ! (—

If 2tan—!(cos #) = tan~1(2 cos ec)) then show that § =

(2)

Evaluate: tan —14/3 — sec™1(—2).

Evaluate: sec ™1 (%) . (2)

Find the value of sin <2tan_1 %) + cos(tan~14/3).

sin(tan~!z) =. @

Prove that tan ! % + tan ! % — %tam_1 %. @)

If cos_lg + cos~!

D=

y 2 v Ty .
7 = o Prove that = + Fr ZEcosa = sin

2

.

where n is any integer.
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Chapter 2 Inverse Trigonometric Functions

Solution

™
C. —+

4
2.+
Explanation: ta,n_1% + 2ta,n_1% = tan_lé +tan~! ?; 5
1-(3)
1 3
_ -11 -13 ~1_7 "1 11y = «
= tan 7 + 2tan 1 = tan m = tan (1) =7
7 4
a1
. . 1,3 3 .
Explanation: sm{sm 1(%) + cos_l(%)} = sin(rr/2) = 1.[
sin”' (z) + cos~L(z) = 71
b. all x>0
Explanation: tan 'z + tan—! (%) =3
tan~! (1) = 2 —tan lz =cot lz Vo € R
tan! (1) = cot~lz
=x>0
Since, we know that tan ! (%) — cot 1z when x>0
3r
a. 3
Explanation: We know that principle value branch of cos 1 is [0, 7]
3 5
and = ¢ [0, 7] but (27r — %) € [0, 7]
-.cos L (cos 2 ) = cos™(cos(2r — 2Z))=cos!(cos(2Z)) = 2E
: 1)~ 1))~ 1))~ 7
3
c 35
Explanation: sin 'z + cos 1z = 5
1y T _ginlpy =F_IT _ 3¢
cosTlz =5 —sin x =3 — ¢ =%
[0, 7]
V3
¢
cos(sec™ !z + cosec 1 z)

Cosg =0
tan—14/3 — cot~1(—+/3)
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11.

12.

13.

14.

15.

= tan"14/3 — (7 — cot~14/3) ['. cotI(—z) = m — cot ~z]
= tan~1/3 — 7+ cot~1,/3
= (tan"14/3 +cot ™ 1/3) — [ tan !z + cot lx = %]

2~ 1 72
using the principal values, we have to evaluate tan (1) 4 sin ™} ( —

— tan— (tan )—|—sm 1<—sin%)

.. T _ 1
{, tanz—land Smg—g]

= tan_l(tan ) + sin -1 {sin(—%)}
—smH = sin(—6)]

N =

).

.
— 71 E 12

[ tan L(tan @) = 6;V0e (- = 2) and sin"!(sinf) = ;Vhe [_7 gﬂ
We have, 2tan—!(cosf) = tan—1(2cosech),

= tan~! (%) = tan—!(2cosech)

{ 2tan !z = tan~! (2—‘”2)}
1-z

2cosf \
T > = (2cosech)

= (cot#.2cosech) = (2cosech) = cotd = 1
= cotf =cot 7 = 0= 7
tan~14/3 — sec }(—2) = tan"1y/3 — |7 — sec12]

T3

= secy = sec ¢

Since, the principal value branch of sec! is [0, 7r].

Therefore, Principal value of sec™ ! <i) is %.

V3
Lettan_1% =z andtan"1y/3 =y
so thattanx = % and tany = \/?_>
Therefore,

sin (21;&11_1 %) + cos(tan~14/3)

=sin(2x) + cosy
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16.

17.

18.

2
2.2 .
_ 4
I+3 1+(v/3)"
12,13
~ 13777 %
Lettan lz = 0
=7 = tand
= sinf = —=
V142
= 0 = sin” 1 —=Z
V1422
= tan 1z =sin ! —=Z
V142
= sin(tan—'z) = sin | sin 1 —=
V1+a?

. T
- VoE

To prove, tan™ (i

N—"

+tan~ (%) = %tan_1<é)

[tan 1(4) + tan ( )}ztan_l(%)
LHS—2[ta ~1(%) + tan (2)]

198
:2[tan (1_‘19 )] “tan~lz + tan"ly = tan— (%);wy<1]
4
9

_|_
(3

(3 -
:tan_1<1 (12)> [','Ztan_la::tan_l(lixz);—l <z <1
N2

Hence proved.

cos™1Z 4 cosTIZ =a

[ cos 1z + cos 1y = cos™! (a:y — /1 —22,/1— yzﬂ
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—1lx Y - oz . y_ _

COS [E 3 1 | = o

zy x2 2
E — — ? ]. — ﬁ = COS &

Ty o 1 y?
% CoOSsox = — ?
Squaring both sides,

Ty 2 z2 y? ?
<E_COSO‘> = o\l y

22y - 9 2

2, _9 % — (1. = _¥

0 + cos‘a — 2. — - Cosa = (1 " ) (1 b2)
2,2 2 2 2,2
ry 2, _ oY —_1_Y¥ _ = Ty
D +cos*a —2.—.cosa =1 el o
2 Y Ty
L+ = —2—cosa = 1 — cos’a

a b22 ab

X o

¥ _9%cosa = sina

a2 b2 ab
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