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Solution

INVERSE TRIGONOMETRY

Class 12 - Mathematics

1. 
(c)
 


Explanation:

To Find: The range of sin-1x


Here, the inverse function is given by y = f-1(x)


The graph of the function y = sin-1(x) can be obtained from the graph of

Y = sin x by interchanging x and y axes.i.e, if (a, b) is a point on Y = sin x then (b, a) is


The point on the function y = sin-1(x)


Below is the Graph of range of sin-1(x)


From the graph, it is clear that the range sin-1(x) is restricted to the interval 

2. 
(b)
 



Explanation:

3. 
(d)
 


Explanation:

sin-1 sin (600)o = sin-1 [sin(540o + 60o)]


= sin-1 [sin (3  + )]


= sin-1 [-sin ]


= sin-1 [sin ]


= 

4. (a)
 


Explanation:




because 
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5. 

(c)
 



Explanation:
f(x) =  


According to graph of  the domain is 

6. 
(c)
[0, 1]


Explanation:

We have f(x) = cos-1 (2x - 1)

Since, -1  2x - 1  1 

0  2x  2

0  x  1


 x  [0,1]

7. (a)
 


Explanation:
if 

8. 
(b)
 


Explanation:

cot  sin-1 


= cot  = cot-1 

9. (a)
4


Explanation:
We have


sin-1 (x2 - 7x + 12) = n   x2 - 7x + 12 = sin (n ), n  Z


 x2 - 7x + 12 = 0  x2 - 3x - 4x + 12 = 0

 x (x - 3) - 4(x - 3) = 0  (x - 3) (x - 4) = 0

 x = 3, 4

10. 
(d)
-1   x   1


Explanation:

 is defined only for [-1,1]


 Domain of f(x) = sin-1x is [-1, 1].

11. f(x) = cos-1 x.


principal branch of cos-1x is [0, ]

[0, ] ∪ [ , 2π]π

2
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⇒ cosθ = = ⇒ tan θ = =1
x

Base

Hyp.

Perp.

Base

−1x2√

x

3
–

√

[ 1
2

]
3√

2

[ × ]1
2

π

3
( ) =π

6
3–√

π ⇒ π ∈

⇒ ⇒

⇒ ⇒

⇒

≤ ≤

si xn−1

∴

π



www.saitechinfo.com
3 / 6

Sa
ite

ch
inf

o

12. The given inverse trignometric function is 

Now, 

















13. Let 












Principal value is

14.  = 1

15. Let 









Since, the principal value branch of cos-1 is .


Therefore, principal value of  is .

16. Let 







Since, the principal value branch of sec-1 is .


Therefore, Principal value of  is .

17. cot-1x represents an angle in (0, ) whose cotangent is x.

Let 





( ) + 2 ( )cos−1 −1

2
sin−1 1

2

( ) + 2 ( )cos−1 −1
2 sin−1 1

2

= [π − ( )] + 2 ( )cos−1 1
2 sin−1 1

2

[∵ (−x) = π − x; ∀x ∈ [−1, 1]]cos−1 cos−1

= [π − (cos )] + 2 (sin )cos−1 π

3
sin−1 π

6

[∵ cos =  and  sin = ]π

3
1
2

π

6
1
2

= [π − ] + 2 ×π

3
π

6

[ ]
∵ (cosθ) = θ; ∀θ ∈ [0, π]cos−1

 and  (sin θ) = θ; ∀θ ∈ [ , ]sin−1 −π

2
π
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= + = = π2π

3
π

3
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3

(− ) = θcos−1 1
2

cosθ = −1

2
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3

θ = 2π

3
2π

3

sin[ + ]π

3
π

6

( ) = ycos−1 −1
2
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2

⇒ cosy = − cos π

3

⇒ cosy = cos(π − ) = cosπ

3
2π
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[0, π]

( )cos−1 −1

2
2π

3

( ) = ysec−1 2

3√
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3√

⇒ sec y = sec π

6

[0, π]
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6

π
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⇒ cotx = = cot( )3–√ π
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 Principal value of  is .

18. We know that .







19. Given 


We know that cos-1 (- ) =  - cos-1 
















Therefore we have,


20. From Fig. we note that tan x is an increasing function in the interval , since . This gives

tan 1 > 1







21. We have, 





 


Note: Remember that, 


Since, tan-1(tan x) = x, if  and 

22. Principal value branch of tan-1 x is 
and its graph is shown below.


23.  




24. We know that the range of the principal-value branch of tan-1 is 


Let tan-1 =  , Then, we have,

tan  = tan 


Hence, the principal value of tan-1  is equal to 

25. Let us consider tan-1(1) = x then we obtain

tan x = 1 = tan  


⇒ x = π

6

∴ ( )cot−1 3–√ π

6

=sin−1 1
2

π

6

∴ {2 cos(2 )}tan−1 sin−1 1
2

= {2 cos(2 × )}tan−1 π

6

= (2 cos ) = (2 × ) = 1 =tan−1 π

3
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2
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4
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3
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3

θ π θ
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3
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3
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3
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3

= − ππ

2
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2

( ) − (− ) = −sin−1 1
3

cos−1 1
3

π

2

( , )−π

2
π

2
1 > ⇒ tan 1 > tanπ

4
π

4

⇒ tan 1 > 1 > π

4

⇒ tan 1 > 1 > (1)tan−1

(tan ) = tan(π − )tan−1 2π

3
tan−1 π

3

= (− tan ) [∵ (−x) = − x]tan−1 π

3 tan−1 tan−1

= tan  ( ) = −tan−1  −π

3
π

3 [∵ (tan x) = x, x ∈ ( , )]tan−1 −π

2
π

2
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3
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3
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2
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2
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3

−π

2
π

2

[− , ]π

2
π

2

− (−2)tan−1 3–√ sec−1 = − [π − 2]tan−1 3–√ sec−1

= − π + ( )π

3
cos−1 1

2

= − + = −2π

3
π

3
π

3

( , )−π

2
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2
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–
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We know that range of the principle value branch of tan-1 is 


Thus, tan-1 (1) = 

Let 


cos y = 


We know that range of the principle value branch of cos-1 is [0, ]

Thus, 


Let sin-1 





We know that range of the principle value branch of sin-1 is 


Thus, sin-1 

Now,we have




= 

i. 26. in BDA


AB2 = AD2 + BD2


=  + (30)2


= (60)2

AB = 60 m

Now, 







 = sin-1 

Again, In BDA





ii. DC = AC - AD

DC = 
DC = 

In BDC,





 tan-1

iii. 











Now, In ABC


ABC + BAC + ACB = 180o


ABC + 30o + 60o = 180o


ABC = 90o

ABC = 


OR

Domain - [-1, 1] and range is [0, ]

i. 27. In ABC,

tan A = 

tan A = 

tan A = 


[− , ]π
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4
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2
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△
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 = tan-1 


 = tan-1 

Now,





= 2  tan-1 


Using 2tan-1x = 








ii. 




Using 3tan-1x 








 = tan-1 

iii. In A'BC

tan A' = 


tan A' = 

tan A' = 


 = tan-1 


 = tan-1 

Now, the difference


 = 


Using tan-1x - tan-1y = tan-1 


= 


= 


 tan-1 

OR


Domain of tan-1x is R i.e. all real numbers.

Range - R 
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