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6.  Trigonometry 
 

1 mark Questions 

1.  The value of sin2𝜃 +
1

1+tan2𝜃
  is equal to  

  (A) tan2𝜃    (B) 1                 (C) cot2𝜃          (D) 0  
 

2.  tan 𝜃 cosec2𝜃 − tan 𝜃  is equal to    

(A) sec 𝜃            (B) cot2 𝜃         (C) sin 𝜃            (D) 𝐜𝐨𝐭 𝜽  
 

3.  If (sin 𝛼 + cosec 𝛼)2 + (cos 𝛼 + sec 𝛼)2 = 𝑘 + tan2 𝛼 + cot2 𝛼, then the value of 𝑘  is equal to  

(A) 9                   (B) 7                   (C) 5                        (D) 3  

4.  If sin 𝜃 + cos 𝜃 = 𝑎 and sec 𝜃 + cosec 𝜃 = 𝑏, then the value of 𝑏(𝑎2 − 1) is equal to  

(A) 𝟐𝒂                (B) 3𝑎              (C) 0           (D) 2𝑎𝑏 

5.  If 5𝑥 = sec 𝜃 and 
5

𝑥
= tan 𝜃,  then 𝑥2 −

1

𝑥2   is equal to   

(A) 25                (B) 
𝟏

𝟐𝟓
                (C) 5            (D) 1  

6. If sin 𝜃 = cos 𝜃, then 2 tan2 𝜃 + sin2 𝜃 − 1 is equal to   

(A) 
−3

2
                 (B) 

𝟑

𝟐
                  (C) 

2

3
        (D) 

−2

3
 

7.  If 𝑥 = 𝑎 tan 𝜃  and 𝑦 = 𝑏 sec 𝜃 then  

  (A) 
𝒚𝟐

𝒃𝟐 −
𝒙𝟐

𝒂𝟐 = 𝟏      (B) 
𝑥2

𝑎2 −
𝑦2

𝑏2 = 1     (C) 
𝑥2

𝑎2 +
𝑦2

𝑏2 = 1    (D) 
𝑥2

𝑎2 −
𝑦2

𝑏2 = 0 

8.  (1 + tan 𝜃 + sec 𝜃)(1 + cot 𝜃 − cosec 𝜃) is equal to  

  (A) 0             (B) 1                   (C) 2                      (D) −1  

9.  𝑎 cot 𝜃 + 𝑏 cosec 𝜃 = 𝑝 and 𝑏 cot 𝜃 + 𝑎 cosec 𝜃 = 𝑞 then 𝑝2 − 𝑞2 is equal to  

(A) 𝑎2 − 𝑏2     (B) 𝒃𝟐 − 𝒂𝟐     (C) 𝑎2 + 𝑏2     (D) 𝑏 − 𝑎 

10. If the ratio of the height of a tower and the length of its shadow is √3: 1, then the angle of 

elevation of the sun has measure  

(A) 45°        (B) 30°       (C) 90°      (D) 𝟔𝟎° 

11. The electric pole subtends an angle of 30° at a point on the same level as its foot. At a second 

point ‘b’ metres above the first, the depression of the foot of the pole is 60°. The height of the 

pole (in metres) is equal to  

(A) √3 𝑏              (B) 
𝒃

𝟑
           (C) 

𝑏

2
          (D) 

𝑏

√3
 

 

12. A tower is 60 m height. Its shadow is 𝑥 metres shorter when the sun’s altitude is 45° than when 

it has been 30°, then 𝑥  is equal to   

(A) 41.92 m                         (B) 43.92 m                    (C) 43 m                   (D) 45.6 m   

13. The angle of depression of the top and bottom of 20 m tall building from the top of a 

multistoried building are 30° and 60° respectively. The height of the multistoried building and 

the distance between two buildings (in meters) is  

(A) 20,10√3           (B) 30,5√3       (C) 20, 10      (D) 𝟑𝟎, 𝟏𝟎√𝟑  
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14. Two persons are standing ‘𝑥’ metres apart from each other and the height of the first person is 

double that of the other. If from the middle point of the line joining their feet an observer finds 

the angular elevations of their tops to be complementary, then the height of the shorter person 

(in metres) is   

(A) √2𝑥                    (B) 
𝒙

𝟐√𝟐 
             (C) 

𝑥

√2
               (D) 2 𝑥  

15. The angle of elevation of a cloud from a point ℎ metres above a lake is 𝛽. The angle of depression 

of its reflection in the lake is 45°. The height of location of the cloud from the lake is   

(A) 
𝒉(𝟏+𝐭𝐚𝐧 𝜷)

𝟏−𝐭𝐚𝐧 𝜷
   (B) 

ℎ(1−tan 𝛽)

1+tan 𝛽
   (C) ℎ tan (450 − β)    (D) none of these 

 

 2 mark Questions 

1.   Prove the following identities (i)  √
𝟏+𝐬𝐢𝐧 𝜽

𝟏−𝐬𝐢𝐧 𝜽
= 𝐬𝐞𝐜 𝜽 + 𝐭𝐚𝐧 𝜽                            

           √
𝟏+𝐬𝐢𝐧 𝜽

𝟏−𝐬𝐢𝐧 𝜽
= √

1+sin 𝜃

1−sin 𝜃
×

1+sin 𝜃

1+sin 𝜃
                          

                = √
(1+sin 𝜃)2

1−sin2 𝜃
   

                           = √
(1+sin 𝜃)2

cos2 𝜃
 

              =
1+sin 𝜃

cos 𝜃
 

              =
1

cos 𝜃
+

sin 𝜃

cos 𝜃
  = 𝐬𝐞𝐜 𝜽 + 𝐭𝐚𝐧 𝜽 

 
  

2.   Find the angle of elevation of the top of a tower from a point on the ground, which is 30m 

away from the foot of a tower of height 𝟏𝟎√𝟑𝒎.    

 
    In right angle ∆𝐴𝐵𝐶 

𝐴𝐵 = Tower  

      =  10√3𝑚  
𝐵𝐶 = 30𝑚 

𝑡𝑎𝑛𝜃 =
𝐴𝐵

𝐵𝐶
  

           =
𝟏𝟎√𝟑

30
  =

√3

3
 =

√3

√3×√3
 

tan 𝜃 =
1

√3
 ⇒    

 tan 30° =
1

√3
 

   ∴ 𝜃 = 30° 

∴ The angle of elevation 𝜽 = 𝟑𝟎° 
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3 . From the top of a rock 𝟓𝟎√𝟑𝒎 high, the angle of depression of a car on the ground is observed to 

be 𝟑𝟎°. Find the distance of the car from the rock.    

 

 

 

 

 

 

     𝐴𝐵 = Height of the rock = 50√3 

    Angle of depression = 30° 

In right angle ∆  𝐴𝐵𝐶,  

tan 30° =
𝐴𝐵

𝐵𝐶
=

1

√3
  

       
50√3

𝐵𝐶
=

1

√3
  

        𝐵𝐶 = 50√3 × √3 = 50 × 3 

               = 150𝑚 

The distance of the car from rock             

                   = 𝟏𝟓𝟎 𝒎     

        

5 mark Questions 
 

1.   If √𝟑 𝐬𝐢𝐧 𝜽 − 𝐜𝐨𝐬 𝜽 = 𝟎, then show that 𝒕𝒂𝒏 𝟑𝜽 =
𝟑 𝐭𝐚𝐧 𝜽−𝐭𝐚𝐧𝟑𝜽

𝟏−𝟑 𝐭𝐚𝐧𝟐𝜽
    

Given:  √3 sin 𝜃 − cos 𝜃 = 0 

                            √3 sin 𝜃 = cos 𝜃 

                                   
sin 𝜃

cos 𝜃
=

1

√3
 

                                 tan 𝜃 =
1

√3
  

                                   ∴ 𝜃 = 300                             (∵ tan 30° =
1

√3
)                  

LHS:   tan 3𝜃 = tan 3(30°) = tan 90° = ∞ ……………… (1) 

RHS: 
3 tan 𝜃−tan3 𝜃

1−3 tan2 𝜃
=

3×tan 30°−tan3 30°

1−3 tan2 30°   

                       =
3×

1

√3
  −  (

1

√3
)

3

1−3×(
1

√3
)

2   =

3

√3
   −  (

1

√3
)

3

1  −   3×
1

3

 

                       =
√3−(

1

√3
)

3

0
= ∞ …………….. (2) 

   (1) = (2) 

∴ 𝐭𝐚𝐧 𝟑𝜽 =
𝟑 𝐭𝐚𝐧 𝜽 − 𝐭𝐚𝐧𝟑 𝜽

𝟏 − 𝟑 𝐭𝐚𝐧𝟐 𝜽
 

PTA-6, MAY-22 

PTA-3 
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2.   To a man standing outside his house, the angles of elevation of the top and bottom of a window 

are 𝟔𝟎° and 𝟒𝟓° respectively. If the height of the man is 180 cm and if he is 5m away from the 

wall, what is the height of the window? (√𝟑 = 𝟏. 𝟕𝟑𝟐).    

  
 
 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 

Let 𝐴𝐵 = Window = ℎ  

        𝐸𝐹 = Man = 180𝑐𝑚  

             = 1.8𝑚 = 𝐶𝐷 

   𝐶𝐹 = 5𝑚  

            To find the height of the window 

In right angle ∆ 𝐵𝐶𝐹 

tan 45° =
𝐵𝐶

5
 

           1 =
𝐵𝐶

5
  

∴ 𝐵𝐶 = 5m 

  In right angle ∆𝐴𝐶𝐹     

      tan 60° =
𝐴𝐶

5
 

             √3 =
𝐴𝐶

5
   

             𝐴𝐶 = 5√3 

  𝐵𝐶 + 𝐴𝐵 = 5√3 

       5 + ℎ = 5√3  

               ℎ = 5√3 − 5  

                   = (5 × 1.732) − 5  

                   = 8.660 − 5    

               ℎ = 3.66m 

Height of the window 𝒉 = 𝟑. 𝟔𝟔m 
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3.   From the top of the tower 60 m high, the angles of depression of the top and bottom of a vertical 

lamp post are observed to be 𝟑𝟖°  and 𝟔𝟎°  respectively. Find the height of the lamp post. 
(𝐭𝐚𝐧 𝟑𝟖° = 𝟎. 𝟕𝟖𝟏𝟑, √𝟑 = 𝟏. 𝟕𝟑𝟐)     

    𝐴𝐵 =Tower = 60𝑚  

   𝐶𝐷 =lamp post = ℎ 

  𝐴𝐸 = 𝑥 

  𝐶𝐷 = 𝐵𝐸 = 60 − 𝑥 = ℎ 

In right angle ∆  𝐴𝐸𝐶 

tan 38° =
𝐴𝐸

𝐷𝐸
= 0.7813  

        𝐷𝐸 =
𝑥

0.7813
……… (1) 

In right angle  ∆ 𝐴𝐵𝐶 

                         𝜃 = 60° 

                     tan 60° =
𝐴𝐵

𝐵𝐶
= √3  

                                        
60

𝐵𝐶
= √3  

                                      𝐵𝐶 =
60

√3
  

                                     𝐵𝐶 =
60

√3
×

√3

√3
  

                                          =
60√3

3
  

                               𝐵𝐶 = 20√3 

                               𝐵𝐶 = 𝐷𝐸 

                             ∴ 𝐷𝐸 = 20√3 ……………. (2) 

                                  From (1) & (2) 

                                           𝐷𝐸 ⇒
𝑥

0.7813
= 20√3  

                                                 𝑥 = 20√3 × 0.7813 

                                                 𝑥 = 20 × 1.732 × 0.7813 

                                                 𝑥 = 27.064𝑚 

                                    Height of the lamp post 

                                           ℎ = 60 − 𝑥 

                                              = 60 − 27.064  

                                              𝒉 = 𝟑𝟐. 𝟗𝟑𝒎   

SEP-20 
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4.   A building and a statue are in opposite side of a street from each other 35 m apart. From a point on 

the roof of building the angle of elevation of the top of statue is 24° and the angle of depression of 

top of the statue is 𝟑𝟒°. Find the height of the statue.   (𝐭𝐚𝐧 𝟐𝟒° = 𝟎. 𝟒𝟒𝟓𝟐, 𝐭𝐚𝐧 𝟑𝟒° = 𝟎. 𝟔𝟕𝟒𝟓)  

𝐴𝐵 = Building = 𝑦 

𝐶𝐸 = State = 𝑥 + 𝑦 

𝐵𝐶 = 𝐴𝐷 = 35𝑚   

In right angle ∆ 𝐴𝐷𝐸 

tan 240 =
𝐸𝐷

𝐴𝐷
= 0.4452  

                     
𝑥

35
= 0.4452  

                      𝑥 = 35 × 0.4452  

                      𝑥 = 15.582 

In right angle  ∆𝐴𝐵𝐶, 

     tan 34° =
𝐴𝐵

𝐵𝐶
= 0.6745   

                
𝑦

35
= 0.6745  

                 𝑦 = 0.6745 × 35 

                     = 23.6075 

    Height of the statues 

      𝐶𝐸 = 𝑥 + 𝑦 

      = 15.582 + 23.608 

      = 39.190 

      𝐶𝐸 = 39.19𝑚 

Height of the statue = 𝟑𝟗. 𝟏𝟗𝒎 
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