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CHAPTER-2 

INVERSE TRIGONOMETRIC FUNCTIONS 

CASE BASED QUESTIONS 

1. A group of students of class XII visited India Gate on an education trip. The teacher and 
students had interest in history as well. The teacher narrated that India Gate, official name 
Delhi Memorial, originally called All-India War Memorial, monumental sandstone arch in 
New Delhi, dedicated to the troops of British India who died in wars fought between 1914 
and 1919. The teacher also said that India Gate, which is located at the eastern end of the 
Raj path (formerly called the Kingsway), is about 138 feet (42 m)  in height. 

 
Read the paragraph and answer the following questions: 

 

 

 

a) What is the angle of elevation if they are standing at a distance of 42m away from 

the monument? 

(i) tan−1 1 

(ii) sin−1 1 

(iii) cos−1 1 

(iv) sec−1 1 

 

b) They want to see the tower at an angle of sec−1 2. At what distance  should they 

stand from the monument? 

(i) 42m 

(ii) 20.12m 

(iii) 25.24m 
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(iv) 24.24m 

c) If the altitude of the Sun is at cos−1 1

2
 , then the height of the verticle tower that 

will cast a shadow of length 20m is : 

(i) 20√3m 

(ii) 
20

√3
m 

(iii) 15√3𝑚  

(iv) 
15

√3
m 

d) The ratio of the length of an electric pole and its shadow is 1:2.The angle of 

elevation of the sun is : 

(i) sin−1 1

2
 

(ii) cos−1 1

2
 

(iii) tan−1 1

2
 

(iv) cot−1 1

2
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2 The Government of India is planning to fix a hoarding board at the face of a building on the 
road of a busy market for awareness on COVID-19 protocol. Ram, Robert and Rahim are 
the three engineers who are working on this project. “A” is considered to be a person 
viewing the hoarding board 20 meters away from the building, standing at the edge of a 
pathway nearby. Ram, Robert and Rahim suggested to the firm to place the hoarding 
board at three different locations namely C, D and E. “C” is at the height of 10 meters from 
the ground level. For the viewer A, the angle of elevation of “D” is double the angle of 
elevation of “C” The angle of elevation of “E” is triple the angle of elevation of “C” for the 
same viewer. Look at the figure given and based on the above information answer the 
following: 

 
a) Measure of ∠𝐶𝐴𝐵 =  

(i) tan-1 (2)  
(ii) tan-1 ( 1/2 ) 
(iii) tan-1 ( 1)  
(iv) tan-1 ( 3) 

 
b) 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑜𝑓∠𝐷𝐴𝐵 = 

(i) tan-1 ( 3/4 )  
(ii) tan-1 ( 3)   
(iii) tan-1 ( 4/3) 
(iv) tan-1 ( 3)  

 
c) 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑜𝑓∠𝐸𝐴𝐵 =  

(i) tan-1 (11)  
(ii) tan-1  3  
(iii) tan-1 ( 2/11)  
(iv) tan-1 ( 11/ 2 )  

 
d) 𝐴’ Is another viewer standing on the same line of observation across the 

road. If the width of the road is 5 meters, then the difference between 
∠𝐶𝐴𝐵 and ∠𝐶𝐴 ′𝐵Is 
(i) tan-1 (1/2) 
(ii) tan-1(1/8)  
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(iii) tan-1 ( 2 5 )  
(iv) tan-1 ( 11 21)  

 
e) Domain and Range of tan-1𝑥 =  

(i) 𝑅 +, (− 𝜋/2 ,𝜋/ 2 )  
(ii) 𝑅 −, (− 𝜋/2 ,𝜋/ 2 )  
(iii) R , (− 𝜋/ 2 , 𝜋/ 2 )  
(iv) R , (0 , 𝜋/ 2 ) 

3 Two men on either side of a temple of 30 meters high observe its top at the angles of 
elevation 𝛼 and 𝛽 respectively. (as shown in the figure below). The distance between the 
two men is 40√3 meters and the distance between the first person A and the temple is 
30√3 meters. Based on the above information answer the following: 

 
a) ∠𝐶𝐴𝐵 = 𝛼 =  

(i) sin-1 (2/√3)  
(ii) sin-1(1/2) 
(iii) sin-1 (2)  
(iv) sin-1(√3/2)  

 
b) ∠𝐶𝐴𝐵 = 𝛼 =  

(i) cos-1 ( 1/5 )  
(ii) cos-1 ( 2/5 )  
(iii) cos-1( √3 /2 )  
(iv) cos-1 ( 4/5 )  

 
c) ∠𝐵𝐶𝐴 = 𝛽 =  

(i) tan-1 ( 1/2 )  
(ii) tan-1 (2)  
(iii) tan-1 ( 1/√3 )  
(iv) tan-1(√3)  

 
d) ∠𝐴𝐵𝐶 =  

(i) 𝜋/4  
(ii) 𝜋/6  
(iii) 𝜋/2  
(iv) 𝜋/3 
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e) Domain and Range of cos𝑥 =  
(i) ( −1, 1 ), (0 , 𝜋)  
(ii) [ −1, 1 ], (0 , 𝜋)  
(iii) [ −1, 1 ], [0 , 𝜋]  
(iv) ( −1, 1 ) , [− 𝜋/2 , 𝜋/2 

4 During the last summer vacation Mohan along with his parents and sisters  
had gone to the Andamans . There his father took them to the famous north bay light 
house. When they reached the top of the light house Mohan asked about the height of the 
light house and his father told that its 80 m high from the sea level. From there he noticed 
two ships approaching the shore whose angle of depressions are  𝑎𝑛𝑑 𝛽 . He assumed the  
distances of the two ships from the shore are a and b respectively 
 Look at the figure given and based on the above information answer the following 
 
 
 A 𝛼 
 
 𝛽 
80m 
 
 
 
 
 
  B                                                C                                              D  
                                                                                   c 
 
 

a) Measure of ACB = 𝛽 = 

(i) tan−1 80

𝑎
           

(ii) tan−1 𝑎

80
 

(iii) cot−1 80

𝑎
  

(iv) sin−1 80

𝑎
 

 

b) Measure of ADB = 𝛼 = 

(i) tan−1 80

𝑎
    

(ii) tan−1 80

𝑏
 

(iii) sec−1 80

𝑎
  

(iv) sin−1 80

𝑎
 

 
c) Range of tan−1 𝑥 =  

(i) [-
𝜋

2
,

𝜋

2
]  

(ii) (-
𝜋

2
, 0] 
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(iii) (-
𝜋

2
,

𝜋

2
)                 

(iv) [0,𝜋] 
d) Distance between the two ships 

(i) 80 m 
(ii) 80(tan 𝛼 − cot 𝛽)m 
(iii) 80(cot 𝛼 − tan 𝛽) m  
(iv) 80(cot 𝛼 − cot 𝛽) m 

 
e) If uniform speed of the ship at C is 30 km/h , find the time taken by the ship at 

C to reach the shore. 

(i) 
𝑎

80(cot 𝛼−cot 𝛽)
 

(ii) 56  
(iii) 80(cot 𝛼 − cot 𝛽) 
(iv) a(cot 𝛼 − cot 𝛽)                               

 
 

5 Two men on either side of a temple of 30 m high observe its top at the angles of elevation 

𝛼 𝑎𝑛𝑑𝛽  respectively. The distance between the two men is 40√3 m and the distance 

between the first person A and the temple is 30√3m . Based on the above information 
answer the following 
 
                                                              B 
 
 
                           30m          
 
 
 
         A        𝛼                                          D                                  𝛽       C  
 
 
 
 

a) Measure of BAD = 𝛼 = 

(i) tan−1 √3 

(ii) cot−1 √3 

(iii) sec−1 √3                                                       

(iv) sin−1 1

2
 

b) Measure of BCD = 𝛽 = 

(i) sin−1 1

2
 

(ii) tan−1 1

2
 

 

(iii) tan−1 √3 

(iv) cos−1 1

2
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c) ABC = 
(i) π                                               

(ii) 
𝜋

2
 

(iii) 
𝜋

3
                                                      

(iv) 
𝜋

6
 

 
d) Domain of  cos−1 𝑥 

(i) [-1,1]                        
(ii) (-1,1) 
(iii) [-1,1) 
(iv) [-1,0) 

e) Range of sin−1 𝑥 

(i) (0, 
𝜋

2
)                 

(ii) (-
𝜋

2
,

𝜋

2
) 

(iii) [-1,1]                                                   

(iv) [-
𝜋

2
,

𝜋

2
] 

 
 

6. The angles of depression of the top and the bottom of an 8 m tall building from the top of 
a multi-storeyed building are tan−1 1 /√3  
andsec−1 √2, respectively. 
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a) The height of the multi-storeyed building is 
(i) 4(3 + √3) m  
(ii) 3(3 + √3) m  
(iii) 4(4 + √3) m  
(iv) 4(3 + 3√3) m  

b) The distance between the two buildings.  
(i) 4(13 + √3) m  
(ii) 4(31 + √3) m  
(iii) 2(3 + √3) m  
(iv) 4(3 + √3) m  

c) The value of 𝐭𝐚𝐧−𝟏
1

√3
 is  

(i) sin−11

2
 

(ii) cos−11

2
 

(iii) sec−1 1

√2
 

(iv) cosec−1 √2  
d) The value of 𝐬𝐞𝐜−𝟏√𝟐 is 

(i) sin−11

2
 

(ii) cos−11

2
 

(iii) cos−1 1

√2
 

(iv) sin−11

2
 

  

7.. A Satellite flying at height h is watching the top of the two tallest mountains in 
Uttarakhand and Karnataka, them being Nanda Devi(height 7,816m) and Mullayanagiri 
(height1,930m). The angles of depression from the  satellite, to the top of Nanda Devi and 

Mullayanagiri are cot−1 1

√3
 and tan−1 1

√3
 respectively. If the distance between the peaks of 

the two mountains is1937 km,and the satellite is vertically above the mid point of the 
distance between the two mountains. 

 
 

a) The distance of the satellite from the top of Nanda Devi is  

(i) 1139.4 km   

(ii) 577.52 km   
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(iii) 1937 km   

(iv) 1025.36 km  

b) The distance of the satellite from the top of Mullayanagiri is  

(i) 1139.4 km   

(ii) 577.52 km   

(iii) 1937 km   

(iv) 1025.36 km  

c) The distance of the satellite from the ground is  

(i) 1139.4 km 

(ii) 577.52 km 

(iii) 1937 km 

(iv) 1025.36 km  

d) What is the angle of elevation if a man is standing at a distance of 7816m 

from Nanda Devi 

(i) sec−1 2 

(ii) cot−1 1 

(iii) sin−1 √3

2
 

(iv) cos−1 1 

e) If a mile stone very far away from, makes cos−1 1

√2
to the top of Mullanyangiri 

mountain. So,find the distance ofthis mile stone from the mountain. 

(i) 1118.327 km 

(ii) 566.976 km 

(iii) 1937 km. 

(iv) 1025.36 km. 
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8.    
Graph of tan−1 𝑥 is given here.Based on this, choose correct answers of following 

questions:  
(i) Domain of tan−1 𝑥 is 

(A) (−1,1)     (B) (
−𝜋

2
,

𝜋

2
)        (C) [

−𝜋

2
,

𝜋

2
]      (D)ℝ 

(ii) Range of tan−1 𝑥 is 

(A) (−1,1)     (B) (
−𝜋

2
,

𝜋

2
)        (C) [

−𝜋

2
,

𝜋

2
]      (D)ℝ 

(iii) Domain of tan−12 𝑥 is 

(A) (
−1

2
,

1

2
)     (B) (−1,1)        (C) [

−𝜋

2
,

𝜋

2
]      (D)ℝ 

(iv) Range of tan−1 (
2𝑥

1−𝑥2
) is 

(A) (
−𝜋

4
,

𝜋

4
)   (B) ℝ           (C)  ℝ − [

−𝜋

2
,

𝜋

2
]     (D) [

−𝜋

2
,

𝜋

2
] 

(v) The value of tan−1 (tan
5𝜋

6
) is 

(A)  
−𝜋

6
         (B) 

5𝜋

6
              (C) 

𝜋

6
                   (D) 

7𝜋

6
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9.. Graph of sec−1 𝑥 is given here.Based on this, choose correct answers of following 
questions: 
 

 
(i) Domain of sec−1 𝑥 is 

(A) (−∞, −1) ∪ (1,∞)     (B) ℝ       (C) (−∞, −1] ∪ [1,∞)   (D) (-1,1)  
(ii) Principal value branch  of sec−1 𝑥 is 

(A) ℝ − (−1,1)       (B) (-1,1)      (C) [0, 𝜋]              (D) [0, 𝜋] −
𝜋

2
 

(iii) Value of sec−1 (csc
𝜋

6
) is 

(A) 
𝜋

6
                            (B) 

𝜋

3
             (C) 

5𝜋

6
                   (D) 

−𝜋

6
 

(iv) The principal value of sec−1 (
−2

√3
) is 

(A) 
𝜋

6
                            (B) 

−𝜋

6
              (C) 

5𝜋

6
                    (D) 

7𝜋

6
 

(v) Value of sec−1 5

4
+ sec−1 13

12
 is equal to 

(A) sec−1 65

33
               (B) sec−1 65

16
       (C) sec−1 85

36
           (D) sec−1 52

48
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ANSWER KEY 

Q.NO ANS Q.NO ANS 

1(a) i 6(a) i 

1(b) iv 6(b) iv 

1( c ) i 6( c ) iii 

1(d) iii 6(d) i 

2(a) ii 
  

2(b) iii 7(a) i 

2( c ) ii 7(b) iii 

2(d) ii 7( c ) ii 

2(e) iii 7(d) ii 

3(a) ii 7(e) iii 

3(b) iii 8(i) 
(D) 

3( c ) iv 8(ii) 
(B) 

3(d) iii 8(iii) 
(D) 

3(e) iii 8(iv) 
(B) 

4(a) i 8(v) 
(A) 

4(b) ii 9(i) 
(C) 

4( c ) iii 9(ii) 
(D) 

4(d) iv 9(iii) 
(B) 

4(e) i 9(iv) 
(C) 

5(a) iv 9(v) 
(A) 

5(b) iii     

5( c ) ii     

5(d) i     

5(e) iv     
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