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PRACTICE PAPER 02

CHAPTER 02 INVERSE TRIGONOMETRIC FUNCTIONS

BJECT: MATHEMATICS

CLASS : Xl

General Instructions:

(i).
(ii).

(iii).

(iv)
v).

All questions are compulsory.

This question paper contains 20 questions divided into five Sections A, B, C, D and E.

Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

. There is no overall choice.
Use of Calculators is not permitted

For Q9 and Q10, a statement of assertion (A) is followed by a statement of reason (R). Choose

the

SECTION-A

Questions 1 to 10 carry 1 mark each.

. ._{1] .
sin| —+sin~"| = || isequal to
{3 2

1 1 1

1 b) = = d) =

@ 0) © 3 OF
Principal value of the expression cos[cos(—680°)] is

2 2 34 Vs

a) — b) —— c) — d) —

(a) 5 (b) 5 (c) 9 (d) 5

T .
If sec-ix + secly = > the value of cosecx + cosec-ty is

@ )2 ©Z @ =
The domain of y = cos(x2 — 4) is
(a) [3, 5] (b) [0, 7]
(c) [-V5, =V3] N[5, \3] (d) [-V5, =31 U [V3, V5]
The value of cos G] + 3 sin? G] is equal to

Vs Vs 2r 5r
(a) 2 (b) 5 (c) 3 (d) ry
tan ™ {sin (—%ﬂ is equal to
(@) -1 (b) 1 © % (@~
The domain of the function y = sin(-x?) is
(a) [0, 1] (b) (0, 1) (©) [-1,1] (d ¢

The value of sin‘l(cosl%ﬂj is

3 T 3 T
(@ -y (b) 10 () 5 (d) 10

correct answer out of the following choices.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

(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) Ais true but R is false.

(d) A is false but R is true.

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 [On]—{%}

Assertion (A): All trigonometric functions have their inverses over their respective domains.
Reason (R): The inverse of tan™x exists for some x € R

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

Find value of K if sin* {k tan (Zcos‘l %ﬂ :%

<1

>

2
Simplify: cos™ x+cos™ x{%+ﬂ} L

—<
2 2

Evaluate: sin™ (sin 37”] +cos ' (cos ) +tan~* (1)

SECTION-C

Questions 15 to 17 carry 3 marks each.

Prove that 9—7T—gsin‘1 (lj :gsin-l &
8 4 3) 4 3
Ifa=sin™ ﬁ cos™ (—ij and b = tan*(~/3) —cot™* L ) then find the value of a + b.
2 2 NE

Prove that tan isin‘1§ = 4-7

2 4 3

SECTION-D
Questions 18 carry 5 marks.

Prove that tan™ £ tan~* i tan! 1, tan! 1z

5 7 3 8 4

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. If a function f : X — Y defined as f (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 andy =f (x), y € Y . Function g is called
the inverse of f.

The domain of sine function is R and function sine: R — R is neither one-one nor onto. The
following graph shows the sine function.
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y=s8mnx
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] to A.
On the basis of above information, answer the following questions.
(i) If A is the interval other than principal value branch, give an example of one such interval. (1)
(ii) If sin”’x is defined from [-1, 1] to its principal value branch, find the value of

sin‘l(—%)—sin‘l(l) (1)

(iii) Draw the graph of sin"*x from [-1, 1] to its principal value branch. (2)
OR

(iii) Find the domain and range of f (x) = 2sin}(1 - x) . @)

20. A math teacher explained to the students about topic “Principal Value of Inverse Trigonometric
Functions”. He told that the value of an inverse trigonometric functions which lies in the range of
principal branch is called the principal value of that inverse.

Prinkipal Value of
Inverse Trigonometric Functions

Based on the given information, answer the following questions:
(i) Evaluate : sin Z—sin‘l(—ij (1)
3 2
(i) Find the principal values of tan‘l(tan 37”] (1)
[ -1 l -1 l_ X
(iii) Prove that tan—"+/x =—=cos (—j,XE 0,1) (2)
2 1+x

OR
(iii) Find the value of tan™ {ZCOS(ZSin_l %ﬂ +tan™1
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CHAPTER 02 INVERSE TRIGONOMETRIC FUNCTIONS
(ANSWERS)

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : Xl DURATION : 1% hrs

General Instructions:

(i).  All questions are compulsory.

(if). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.

(v). Use of Calculators is not permitted

SECTION-A

Questions 1 to 10 carry 1 mark each.

1. sin{£+sin‘1(iﬂ is equal to
3 2
1 1 1
(@)1 (b) > (c) 3 (d) 2
Ans: (a) 1

T _{1) . (ﬂ' ﬂj LT
Sin| —+sin""| — | |=sin| —+— |=siIn—=1
{3 2 3 6 2

2. Principal value of the expression cos*[cos(—680°)] is

2r 2r 34r T
(a) 9 (b) Yy (c) 9 (d) 9
. 2r
Ans: (a) ?

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

» €0s[cos(—680°)] = cos(cos 40°) = 40° = %T

T .
3. Ifsecix +secly = > the value of cosec-'x + cosecty is

@ )2 ©Z @ =

Ans:bZ
0) 7

& = i
sec™lx + sec 1}'25

1

i = T = i
= — —cosec x + — —cosec 1_}'=—
2 2 2

=

1

=> cosec™x + cosec™ y=

ba |

4. The domain of y = cos*(x2 —4) is

(@) [3, 5] (b) [0, m]
(c) [-V5, V3] N [V, V3] (d) [-V5, =V3] U [V3, V5]
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AnNs: (d),asy=cos(x2—4)=>cosy=x2—4
Since—1<cosy<l1
le.—1<x2-4<1=3<x2<5

= V3 < x| <5

= x € [-V5, —V3] U [V3, V5]

5. The value of cos G] + 3 sin? G] is equal to

d T 27
@ 4 (b) 6 (c) 3
Ans: (d) %T
cns_1(5)+ SSE'L(IE): L Y. _:5ﬁ_“
6. tan”' {sin (—%ﬂ is equal to
(a) -1 (b) 1 © %

Ans: (d) —%

sin (—Ej =-1, and tan}(-1) = z
2 4

7. The domain of the function y = sin(—x?) is

(@) [0, 1] (b) (0, 1) ©[-1.1]

Ans: (c) [-1, 1]

—-l<-x<I1=1>x>-1=0<x<I=>)<1=>-1<x<1.

8. The value of sin‘l(cosl%ﬂj is

3 Vs 3
a) -~ b) -~ 0
@ -2 ®) -Z ©
Ans: (b) —=

(b) 10
We have, sin-1 (coslP’T:rt ):sin‘l{cos 2rc+35—n]]

- 3r - [n T )
=8 | cos—| =sin|cos|—+—
5 2710,

. _1[ . T ) . _1( T b
=sin —=sIn— | ==sIn sin— l=——
- 10 10) 10

5n
(d) ry

T
-7

(d) ¢

T
@ 5

For Q9 and Q10, 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) Ais true but R is false.
(d) Ais false but R is true.
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9.

10.

11.

12.

13.

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 [On]—{%}
Ans: (c) Ais true but R is false.

Range of cos™ x is [0, 7]

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)%, neZ
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: f(x) = tan~!x
Domain = Real number

T T

Range= | -=,=

: ( 2 zj
OR

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

Ans: Range of cos™ x is [0, 7]
\ b
2

Find value of K if sin* {k tan (Zcos‘l %ﬂ -

3
Ans: Given that sin {k tan (2 cos™ %ﬂ -

3
= k tan 2cos‘1(cos£) —sinZ
6 3

:ktanzzﬁzkﬁzﬁjk:l
3 2 2 2

2
Simplify: cos™ x+cos™ x{%+ﬂ}

Ans: Let cos™ X =a = X=C0Sa
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1 ] X
COS ~ X+ CO0S X{E*—

2
4| cosa  V3-3cos’a
= o +cos +

2 2
= a+cos™! COZSOL J_ 1 —cos’a — o.+cCos _II:CO;{I-I—?sma}

had
3

_1- T o ] = T
= 0O +COS COSECOSG.'FSlnESlﬂO'. = OL+COs cos g—{l =

14. Evaluate: sin™ (sin 37”] +cos ' (cos ) +tan~* (1)

Ans

sin~ ( sin— }+ cos ! (cosm) + tan ! (1)

= sin~ [‘;m[ ]]H’H—tan [tan%]

= sin lf.m[ ]+1r't+E o T _3n
7} 1 - 5
SECTION-C

Questions 15 to 17 carry 3 marks each.

15. Prove thatg—ﬂ—gsin‘1 1 ——s in! 2\/_
8 4 3 4

Ans:

LHS_g—”—gsn‘11 9 —sin™* 11 gcos‘1l
8 4 3 4 2 3) 4 3

11 1
Let cos ——x:>cosx——:smx—\/l cos? X

:>SII’]X—\/17 \/:: \/g 2\/7

= X =sin" (\/_]:cos 1—sm‘1{2\/_]
3 3

'.gcos‘ll:gsin‘1 & = RHS
3 4 3

4

16. Ifa=sin™ {%}cos‘{—%) and b = tan‘l(\@)—cot‘l(—

i] then find the value of a + b.

V3
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1 T 2t -=&
b=tan*(V3)-cot!| ——= | ==-"F=—
(3 ( \@] 3 3 3

Wz ln-4n 1z
12 3 12 12

4-7
3

Nowa+b =

17. Prove that tan lsin‘lg =
2 4

Ans:

Let sin™t

3 : 3

—=a=sina=—

4 4
2n’ 4

-2 = [ sin2a =

2tana }
1+tan? %
2

1+tan’a

—3+3tan? L =gtan L = 3tan? L —8tan L +3=0
2 2 2 2

o 8+/64-36 8++/28

=tan—=
2

6 6
+
:>tang:8_2\/7 =t ng: 4iﬁ
6 2 3
— tan (—sin‘lgj = 4-\7
4 3

SECTION-D

Questions 18 carry 5 marks.

18. Prove that tan‘11+tan‘1£+tan‘ll+tan‘11=£
5 7 3 8 4
Ans:
LHS = (tan‘1£+tan‘1 lj+(tan‘1l+tan‘1l]
5 7 3 8
1 1 1 1
577 3'g X+y
—tan!| 27 | +tant| 38 ctan x+tan Tty =tan
11 11 1-xy
1--.= 1--.=
57 38
7+5 8+3 E 1
— -1 _35 Al 24 _ -1| 35 -1| 24
=tan 1_i +tan 1_i tan 30 +tan 23
35 24 35 24
=tan 12 +tan™ 1 =tan 6 +tan™ 11
34 23 17 23
6,11 138+187 325
—tan-t| 17 23 | _iop-t 391 —tan-1| 891 | _ iy
=tan T tan 66 tan 3% tan™ (1) 1 RHS
17 23 391 391
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SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. If a function f : X — Y defined as f (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 andy = f (x), y € Y . Function g is called
the inverse of f.

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

v
-

y=s8mx
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] to A.
On the basis of above information, answer the following questions.
(i) If A is the interval other than principal value branch, give an example of one such interval.
(ii) If sin™’x is defined from [-1, 1] to its principal value branch, find the value of

sin‘l(—%]—sin‘l(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}(1 - x) .

Ans: (i) A= [%%ﬂ} or any other correct interval

.. - 1 Hoe ! __2_22_2_77:
(ii) sin (_Ej_sm O=-5"72""3

(iii) Graph is shown below.

r“’|:1

y =sin?x

|y

OR
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(iii)
f(x)=2sin '(1-x) is defined when —1<(1-x)<1
= -2<5(-x)20 =0<x<2

Therefore, domain of given function 1s x €[0,2].
Also for x €]0,2], SLT sin”' (1-x) Sg ie., —t<2sin ' (1-x)< 7w ie., -n<f(x)< x.

Hence, the range of the function 1s [-m, 7].

20. A math teacher explained to the students about topic “Principal Value of Inverse Trigonometric
Functions”. He told that the value of an inverse trigonometric functions which lies in the range of
principal branch is called the principal value of that inverse.

Pringcipal Value of
Inverse Trigonometric Functions

Based on the given information, answer the following questions:

; . . 1
i) Evaluate : sin| = —sint| —= 1
v | {3 | ( ZH @
T g 1 .|\ T
Ans: sin| —-sin""| —— | |=sin| ——| ——
5o () -enl55)
. T T . Tt
=sin| —+—|=sin—=1
[3 6} 2
(i) Find the principal values of tan‘l(tan 37”] (1)

Ans: tan™ tang—ﬂ —tan| tan| 7 -2
4 4

—tan| —tan > |=tan (-1 = -~
4 4

(iii) Prove that tan ' y/X = = cos™* (1‘—"] xe(0,1) (2)
2 1+X

Ans: LHS =tan*+/x :%(Ztan‘lx/;)
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2
1-(v/x 2
Lot —( )2 {.-Ztan‘lx:cos‘l(—l Xzﬂ
2 1+(\/;) 1+Xx
L os? —1_Xj:RHS
2 1+x

OR
(iii) Find the value of tan™ {ZCOS(ZSin_l %ﬂ +tan™1

Ans: tan™ {ZCOS(ZSin‘1 %ﬂ +tan'1

=tan! {2 cos(z X %ﬂ +tantl=tan™ {2 oS (%ﬂ +tan1

= tan‘l[ZxE}tan‘ll: tan1+tant1=24 22
2 4 4 2
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