CBSE ACADEMY PLUS

Irwverse
Trigonometric Functions

SECTION - A

Questions 1 to 10 carry 1 mark cach.

R E ,_.{1),
1. sin|—+sin" | = || is equal to
3 2
1

1 1
(a) 1 (b) 3 (c) 3 (d) )
Ans: (a) 1

LT _{1] . {j'r ;‘TJ . T
sin| —+sin” | — | |=sin| —+— |=sin—=1
3 2 3 6 2

2. Principal value of the expression cos'[cos(—G807)] is

2 2 3 T

(a) o (b) 5 (c) 5 (d) 3
2
Ans: =
s: (a) 5

cos(—680°) = cos 680° = cos(720° — 40°) = cos 40°

~ cos'[cos(—680°)] = cos-Y(cos 40°) = 40° = ‘%‘T

3. Ifsec'x +secly= %, the value of cosec-'x + cosec-'y is

(@) 7 ® © 3?” ) -x

Ans: (b) %

ol = T
sec lx + sec l}r=E

18 -1 T -, K
= == C05eC X+t = — cosec = —
2 2 Yn

I + r:usec"y = %

= COSeC

4. The domain of y = cos'(x* —4) is

(a) [3, 5] (&) [0, m]

() [¥5, 3] N[5, 43] (d) [-N5, 3] u [V3, V5]
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Ans: (dhasy=cos'x-d)=cosy=x-4
Since - 1 =ecosy=1

e —l=y_d=]1=3=x=3

= V3= <5

= x £ [-¥35, 3] U [¥3, 5]

5. The value of cos [%] + 3 sin [%] is equal to

4 4 2r
* hy 2= =
(a) 1 {1":3 (c) P
.4
Ans: (d) —
ns: {a) .
ALY g { L) =B BT
Cos (1)-1-35"1 (1]‘3*3“5‘ s
6. tan™’ [5511[—%}] is equal 1o
(@) -1 (b) 1 m%
T
Ans: (d) 7
sin [—%J = -1, and tan{-1} = —%
7. The domain of the function ¥ = sin'{—x°) is
() [0, 1] (b (0, 1} (e)[-1, 1

Ans: (e} [-1,1]

AT
dy 2=
“,,5

4y -
f}4

(d) b

“lgexvsl=zlzez-l202rsl=sysl=-1<x=1

8. The value of sin'{msuTﬂ}is
ir I
a) —— by —— o] —
{a) 3 {b) 0 (c)
T
Ans: (b)) ——
1s: (b} 10
We have, sin-1 [msu?m ]=5.in'1 [c05[2n+3—: ]]

=sin™! [msg—ﬂ] =sin~! cns[£+1]
5 2 10

=sin”! [—sin£ J =—sin! [5in£]=_i
10 10 10

4 =
f}m

For ()% and (10, a statement of assertion (A) is followed by a statement of reason {R). Choose

the correct answer out of the following choices.

{a) Both A and R are true and R is the correct explanation of A
{b) Both A and R are true but R is not the correct explanation of A.

{c) A is true but R is false.
(d) A is false but K is true.

CD SIR (Chandra Dev Singh)
Founder , Mentor , Subject Expert
& Career Counsellor at CBSE ACADEMY PLUS

SURYADEYV SINGH ( SURYA BHAIYA)
Data Scientist, IIT Guwahati | M.Sc (11T Delhi)
Director & Educator at CBSE Academy Plus



0.

10.

11.

12.

13.

CBSE ACADEMY PLUS

Assertion {A): Domain of y = cos-1 (x)is [-1, 1]

Reason (R): The range of the principal value branch of y = cos™' (x) is [I]I, :r] —{%}

Ans: () A s true but R is false.
Range of cos! 1 is [0, m)

Assertion {A): All trigonometric functions have their inverses over their respective domains.

Reason (R): The inverse of tan'x exists for some x € R

Ans: (d) A is false but R is true.

All trigonometric functions are periodic and hence not invertible over their respective domains
but all trigonometric functions have inverse over their restricted domains.

Inverse of tan'x is tanx which is defined for x e R —{2n+1 ;g,n =

Hence, Assertion is false and reason is true.

SECTION - B

Questions 11 to 14 carry 2 marks each.

Write the domain and range {principle value branch) of the following functions: f{x)=tan x

Ans: fix) =tanx
Domain = Real number
T
Ranpe=| ——,—
= (-55)
OR

Draw the graph of cos ! x, where x € [-1, 0]. Also write its range.

Ans: Range of cos™' x is [0, x]

N

1
L

Find value of k if sin™’ |:.ﬂ: tan [2 cos™! —H =§

Ans: Given that sin™ |:.ﬂ: fan [2 cos ! T?'H = %

=k tzm[lms‘l [CEBEJJ = 35in %
1

=:~ktan£=£::~kﬁ=£::~k=]—
3 2 2 2

Simplify: cos™ x +cos™ r[% + %l ,% 2x=l

-1
Ans: Let cos™ ¥ =g =X =C0S0f
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-l g lx A3=-3
cos” x+cos x| —+—— |, —=x=1
2 2 2
-1 cosa Y3-3costa
= @ +C0s +
2 2
[ f 2
— 4ot r::}sf1+~.lr§. I =cos™ o o tcos] Cosa \.'r?_a
2 2 - 2 2
_'|- w | S -1 n
= L+ CDS cmimsu+5mgsmu:| = O +C0s [cm[i—u]]

14. Evaluate: sin™ {sin%]+ cos” (cos T)+ mn'1{1:|

Ans:
" Am

4

Y 1 ) -1 i
sin | sin| m—= | |+ T+ tan™| tan=
4 ! 4

sin”! {tﬂll'l }+ cos {rosm) + kan ' (1)

olg

SECTION — C

Questions 15 to 17 carry 3 marks each.

15. Prove that E —Es.in'1 [l} = Es-iﬂ" E\E
4 i) 4 3
Ans:
LHS = E —E_'r.in'1 l = E[E— gin”™' l] = Ems'[ l
& 3 412 )4 3

1 1 .
Let cos”' —=x=vcosyr=—=sinx=+l—-cos’x

3 3
= sinx= 1—[]-}-= i1—1=f=2‘5
3 9 9 3

== _t'=5511"[2f§]:&ms"%=51n'1 [%]

P
.'.Ems"l=gsin'l I—ﬁ = RHS
4 i 4 3

16.

Ans: a= sin™? [—2] +cos™! [—lJ
2 i
._,[IJ _,[ 1] x 2r llx
=sin T':; +cos | —= |z —t—=—

2] 43 12
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Ifa=sin™ [%J+ms"[—%} and b= mn"{ﬁ}—mt"[— 1

3

J then find the value of a + b.
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= 1 T 2T -
b=tan (Y3 -cot’' | ——= [z ==
n(3)-co [,,EJ 3 3 3
Nawa+h=]]‘1_£=”f_4‘f=.?f.
12 3 12 12
17. Prove that tan [l gin™ EJ = ﬂ
2 4 3
Ans:
Let Sijl_li—ﬂ :vs-im;-‘—1
4 T4
¥
ETELI'I— -
. 2 _3 [.L,_,.mzmﬂ]
l+tan® 4 | +tan” o
2
::~3+3m111%=Rm:1%::-3mr:’£—ﬂtm1£+3=l]
a R+-f64-36 R+ 7%
= tan—= =
2 6 [
N Eﬁﬂﬁﬁmiﬂi*ﬁ
2 6 2 3
= tzm(lsin" 3]= 4_"5
2 4 3
SECTION - D
Questions 18 carry 5 marks.
_1 ] _1 | -1 1 _|_1 T
18. Prove that tan ™' =+ tan~ —+tan” —=+tan —==
5 7 3 % 4
Ans:
i 1
LHY = lan'1—+ta11"—]+[t:u1 '—+tan'l-]
3 3
(1.1 1.1
= tan~t| 2T +tan™ | 28 wtan x+tan”t y=tan™ =7
L 11 l-xy
37 13
" T+5 B+3 E _]
_ -1 3 - 24 _ - & -1 24
tan |_i + tan _i tan ﬂ + tan E
35 24 315 24
_HlE] -1[]]] _1[6] _,[ll]
=tan” | — |+ta — |=tan | — |+tan | —
34 ) 17 3
’i ﬂ 138+187 325
_ af 1723 _ -1 391 _ -t 391 _ -1 =£=
tan il = tan ——_ s tan 5 tan~' (1) n RHS
17 23 3491 391
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SECTION — E (Case Study Based Questions

Questions 19 to 20 earry 4 marks each.

19. If a function £: X — Y defined as { (x) = y is one-one and onto, then we can define a unique
function g : Y — X such that g{y) =x , where x € X and y =f (x), y €Y . Function g is called
the inverse of f.

The domain of sine function is R and function sine: K — R is neither one-one nor onto. The
following graph shows the sine function.

=
R ]
<"-‘*|;,
|
—

L'ﬁ (A L L IL]
0§ \
w
-

¥y = §in X

Let sine function be defined from set A to [-1, 1] such that inverse of sine function exists, i.e.,
sin'x is defined from [-1, 1] 1o A.

On the basis of above information, answer the following questions.

{1} If A is the interval other than principal value branch, give an example of one such interval.

(i) If sin'x is defined from [-1, 1] to its principal value branch, find the value of

5in'L[—El]—s'm'l{]:|

(iii) Draw the graph of sin-'x from [-1, 1] to its principal value branch.
OR
{iii} Find the domain and range of f (x) = 2sin = x).

Ans: (i} A= [i;-,fi{] or any other correct interval
L 1 .
i) sin™| —= |-sin'(l} s —=—==—-—

) [ I] ) 6 2 3

(ii1} Graph is shown below.

I
2 ¥ =sinx
14+
32 - 12 3
-1+
o
i
OR
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(iif)

f(x)=2sin""{1-x) is defined when -1<(l-x) =1

==-22(-x)=0 =0=<x=2

Therelore, domam of given function 15 x [0,2].

Also for x e[0,2], -%g sin”!(1—x) c_:g ie, —r<lsin(l-x)<7 ie, —wef(x)<n.

Hence, the range of the function 1s [-r, ®].

20. A math teacher explained to the students about topic “Principal Value of Inverse Trigonometric

Funetions™. He told that the value of an inverse trigonometric funetions which lies in the range of

principal branch is called the principal value of that inverse.

Principal Walue of
Inwerse Trigonometric Functions

Based on the given information, answer the following questions:

{i} Evaluate : sin [E—sin ’[—]_]] (1)
3 2
Ans: sin E—sin'[[—l] =sin E_[_EJ
k) 2 3 [
) |:f1’ :r] T
=&in| —+=—|=sin—=1
I n 2

{ii) Find the principal values of tan™ [tan?} {n

R

T

=I£I.11_[[—Iﬂ.tl%]= mn"{—l}:—z
(iii) Prove that tan™' ¥ = %cas" [:;—;]x £(0,1) (2)

Ans: LHS = tan” JE%[: tan”!
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'd 2
1 os ﬂ {.‘Ztan 'x=cos ’(l_xi J:|
2 l\“_(\/;)' 1+ x°
(1-x

:lcos —]:RHS
2 l\l+x

OR
(111) Find the value of tan l|:2 005[2 sin”’ %H +tan 'l

Ans: tan [2005[25&1 ]%J:|+tan "
=tan l{2cos[2x%]:|+tan "1 =tan ]|:2005(§]:|+tan "

= tan ll:2><l:|+team "I'=tan 'l1+tan'1 =£+
2 4

T_7
4 2
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