Trigonometric Functions

Assertion Reason Questions

Direction: In the following questions, 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 (R) is true.

1. Assertion (A): The radius of the circle in which a central angle of 60° intercepts an arc
of length 44 cm is 42 cm.

Reason (R): Length of an arc of a circle is

L =B, where r is non-italic

angle.

Ans. (a) Both (A) and (R) are true and (R) is the correct explanation of (A).

Explanation: Here, [ = 44 cm and 0 = 60° = g

As we know that

[=rD
_L
"= 9
_44><3
T
44 x3x7

=—""" =42cm
22

2. Assertion (A): Value of sin (-270)°is 1.
Reason (R): sin (180° + 6) = sin 6.

Ans. (a) Both (A) and (R) are true and R is the correct
explanation of (A).
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Explanation: sin(-270°)=sin (180° +90°)
We know that
sin (180°+6)=sin 6

=(-sin 90°) = 1
3.
Assertion (A): The value of 6 = % or ZT“.

when 0 lies between (0, 2r) and

2

0= —

sin

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

3
Explanation: Given, sin 0 = Z
= sinb Jﬂ or \;"3
I = — -—_—,
2 2

q
Case I: When sin 0 = % =sin =

3

; s A ; n
=> sin 0 =sin 5 orsin(n= =)

3

n n
= O=—oOrn- —,

3 3

on X 2n

ie = = or —

3 3

. 3 o .

Case Il: When sin 0 = - = then 0 lies either in

the third or fourth quadrant.

3

2

'(n+n] '[’n n)

'8l kL] nl2n-=

sin ‘ or si ‘
n

0= M+— or 21t—-’E
3 3

n
Now, sinf =~ ==-sin §

4n Sn
= 0= —or—,

3 3

Y |
Hence, sin“0= —,0<0<2n
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Reason (R): sin 6 is positive in the first and second quadrant.

@ www.studentbro.in



..
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

J

4, Let sec 6 + tan 6=m, where 0 <m<1.

m?+1

Assertion (A): sect= and

2m

2
\ m° -1
sinft =

m°+1

Reason (R): > lies in the third quadrant.
Ans. (c) (A) is true but (R) is false.
Explanation: Given, sec 6 +tan8=m,
where, 0<m <1 ..(i)

We know that, sec? 8 - tan?8 =1 ...(ii)
dividing (ii) by (i), we get

tanl}= m? =1/2m

Also, sin B =tan 6 cos B =
secl m?+1/2m

5. Let a be a real number lying between 0 and

; and n be a positive integer.

Assertion (A): tan a + 2 tan2a + 22 tan 2% a +
w# 2" tan 2" a4+ 2"cot 2" @
= cot

Reason (R): cota-tana=2 cot 2.

Ans. (a) Both (A) and (R) are true and (R) is the correct explanation of (A).
Explanation:

J
. 1-tan” o
Given, coto —tano = —tanog=s ————
tan o tan o
2
1-tan” a
2tana

From here, we get tan o = cot a - 2 cot 2a

Making repeated use of this identify, we shall

obtain

tana + 2 tan 2a + 2% tan 2° @ + .. + 2™ tan 2™

a+2"cot2"a

= (cot @ - 2 cot 2a) + 2(cot 2a - 2 cot 2° a) + 2°
(cot 2?a-2cot 22 ) +..+ 2" (cot 2™ n - 2
cot2"a)+2"cot 2"u =cot o
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6. Assertion (A): The value of sin (-690°) cos

(-300°) + cos (-750°) sin (-240°) =1

Reason (R): The value of sin and cos is negative in the third and fourth quadrant
respectively.

Ans. (c) (A) is true but (R) is false.
Explanation: sin (-690°)=-sin 690°
=-sin (2 x 360° - 30°)
7.1fA+B+C=180° then

A B C
Assertion(A): cos’ S cos? o cos? —

2
A B . C
= 2C0s — COS — Sin —
2 2 2
Reason (R): cos C+ cos D
[C+D) [C—D]
= 2 cos cos —2——

Ans. (a) Both (A) and (R) are true and (R) is the correct explanation of (A).

Explanation: Given, cos? %+ cos? g - cos? ¢

2

1+cosA+1+|:asE'_1+msC
2 2 2

- l+(cos A+cosB-cosC) 0
2

Mow,cos A + cos B=cos C

EcnsA+Ecas A-B cos| 2 ¢
2 2 2

) e
fofo-5Je(s]

2 sin E r_'ns[
2

{ [A+E
. COS
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:ZsinE cos A-8 + sin Cll-q

2 2 2
142 ir"|E A-B + AtB
- 5 > cos 5 cos 5

_[C A B .
-1+4sm[5]cns[5]ms[5} (i)

From (i) and (i), we get

LH.S of the given identity

frso{gjof)e(s)

2

BORCRG
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