
HOTS (Higher Order Thinking Skills) 

 

Que 1. A man standing on the deck of a ship, which is 10 m above the water level, 

observes the angle of elevation of the top of a hill as 60° and the angle of depression of 

the base of the hill as 30°. Calculate the distance of the hill from the ship and the height 

of the hill.  

  

Sol. In Fig. 11.15, let C represents the position of the man on the deck of the ship, A  

        represents the top of hill and D its base.  

        Now in right-angled triangle CWD.  

        tan 30° =
10

𝑊𝐷
  ⇒     𝑊𝐷 =

10

tan 30°
 

        ⇒  𝑊𝐷 =
10

1
= 10√3 = 17.3 𝑚 

        Also, in right-angled triangle ABC, we have,  

        tan 60° =
𝐴𝐵

𝐵𝐶
𝑜𝑟

𝐴𝐵

𝑊𝐷
 [From fig. BC = WD]  

        ⇒       √3 =
𝐴𝐵

10√3
        ⇒    𝐴𝐵 = 10√3 × √3 = 30 𝑚 

Now, AD = AB + BD = 30 m + 10 m = 40 m.  

Therefore, the distance of the hill from the ship = 17.3 m and height of the hill = 40 m 

Que 2. The angle of elevation of the top of a building from the foot of the tower is 30° 

and the angle of elevation of the top of the tower from the foot of the building is 60°. If 

the tower is 50 m high, find the height of the building.  



 

 

Sol. Let AB be the building of height h m and CD be the tower of height 50 m. We have,  

    ∠𝐴𝐶𝐵 = 30° 𝑎𝑛𝑑 ∠𝐷𝐴𝐶 = 60° 

        Now, in ∆𝐴𝐶𝐷, we have  

       tan 60° =
𝐷𝐶

𝐴𝐶
  ⇒    √3 =

50

𝐴𝐶
 

        ⇒       𝐴𝐶 =
50

√3
=

50

√3
×

√3

√3
=

50√3

3
 

        ⇒       𝐴𝐶 =
50√3

3
     ….(i)  

        Now in ∆𝐴𝐵𝐶, we have  

         tan 30° =
𝐴𝐵

𝐴𝐶
 

        ⇒   
1

√3
=

ℎ

𝐴𝐶
     ⇒      𝐴𝐶 = √3ℎ 

        ∴      ℎ =
𝐴𝐶

√3
=

50√3
3

√3

=
50

3
= 16

2

3
 𝑚     (From equation (i))  

        Hence, the height of the building is 16
2

3
 𝑚. 

Que 3. From a window (h metres high above the ground) of a house in a street, the 

angles of elevation and depression of the top and the foot of another house on the 

opposite side of the street are 𝜽 and 𝝓 respectively. Show that the height of the opposite 

house is h (1 + tan 𝜽 cot𝝓).   



 

 

Sol. Let W be the window and AB be the house on the opposite side.  

        Then, WP is the width of the street (Fig. 11.53).  

        Let AP = h’ m  

        In ∆BPW,   tan 𝜙 =
𝑃𝐵

𝑊𝑃
 

        ⇒  
ℎ

𝑊𝑃
= tan 𝜙    ⇒   𝑊𝑃 = ℎ 𝑐𝑜𝑡 𝜙   …(i)  

        Now, in ∆AWP,  tan 𝜃 =
𝐴𝑃

𝑊𝑃
=

ℎ′

𝑊𝑃
 

        ⇒           ℎ′ = 𝑊𝑃 tan 𝜃     ⇒    ℎ′ = ℎ 𝑐𝑜𝑡 𝜙 tan 𝜃 

        ∴           Height of house = h’ + h  

      = h cot 𝜙 tan 𝜃 + h (1 + tan 𝜃 cot𝜙)   

Que 4. The angle of elevation of a jet plane from a point A on the ground is 60°. After a 

flight of 15 seconds, the angle of elevation changes to 30°. If the jet plane is flying at a 

constant height of 𝟏𝟓𝟎𝟎√𝟑 m find the speed of the jet plane.  

 

Sol. Let P and Q be the two position of the plane and jet A be the point of observation. Let  

ABC be the horizontal line through A. It is given that angles of elevation of the plane in two 

positions P and Q from a point A are 60° and 30°, respectively.  

Then, ∠𝑃𝐴𝐵 = 60°, ∠𝑄𝐴𝐵 = 30° 



        It is also given that PB = 1500√3 metres  

        In ∆𝐴𝐵𝑃, we have  

        tan 60° =
𝐵𝑃

𝐴𝐵
𝑚 

        ⇒      √3 =
1500√3

𝐴𝐵
      ⇒     𝐴𝐵 = 1500 

        In ∆ACQ, we have  

      tan 30° =
𝐶𝑄

𝐴𝐶
     ⇒    

1

√3
=

1500√3

𝐴𝐶
 

        ⇒       𝐴𝐶 = 1500 × 3 = 4500 𝑚 

        ∴        PQ = BC = AC – AB = 4500 – 1500 = 3000 m  

        Thus, the plane travels 3000 m in 15 seconds.  

        Hence, the speed of plane = 
3000

15
= 200 = 200 𝑚/𝑠 

       = 200 ×
3600

1000
𝑘𝑚/ℎ = 200 ×

18

5
𝑘𝑚/ℎ = 720 𝑘𝑚/ℎ. 

Que 5. If the angle of elevation of a cloud from a point h metres above a lake is 𝜶 and 

the angle of depression of its reflection in the lake is𝜷, prove that the height of the cloud 

is 
𝐡 (𝐭𝐚𝐧 𝛃+𝐭𝐚𝐧 𝛂

𝐭𝐚𝐧 𝛃−𝐭𝐚𝐧 𝛂
.         

 

Sol. Let AB be the surface of the lake and let P be a point of observation (Fig. 11.55) such 

that AP = h metres. Let C be the position of the cloud and C” be its reflection in the lake.  

 

Then, CB = C” B. Let PM be perpendicular from P on CB. Then ∠𝐶𝑃𝑀 = 𝛼 and ∠𝑀𝑃𝐶" =

𝛽. Let CM = x.  

 

Then, CB = CM + MB = CM + PA = x + h.  

In ∆𝐶𝑃𝑀, we have  

    tan 𝛼 =
𝐶"𝑀

𝑃𝑀
            ⇒ tan 𝛼 =

𝑥

𝐴𝐵
     [∵  𝑃𝑀 = 𝐴𝐵] 

        ⇒    AB = x cot 𝛼     ….(i)  

        In ∆𝑃𝑀𝐶", we have  



            tan 𝛽 =
𝐶′𝑀

𝑃𝑀
          ⇒            tan 𝛽 =

𝑥+2ℎ

𝐴𝐵
      [∵  𝐶′𝑀 = 𝐶′𝐵 + 𝐵𝑀 = 𝑥 + ℎ + ℎ] 

        ⇒     AB = (x + 2h) cot 𝛽        ….(ii)  

       

  From (i) and (ii), we have  

 

         𝑥 𝑐𝑜𝑡 𝛼 = (𝑥 + 2ℎ) 𝑐𝑜𝑡 𝛽      ⇒       𝑥 (𝑐𝑜𝑡 𝛼 −  𝑐𝑜𝑡 𝛽) = 2ℎ 𝑐𝑜𝑡 𝛽 

        ⇒        𝑥 (
1

tan 𝛼
−

1

tan 𝛽
) =

2ℎ

tan 𝛽
    ⇒    𝑥 (

tan 𝛽−tan 𝛼

tan 𝛼 tan 𝛽
) =

2ℎ

tan 𝛽
 

        ⇒        𝑥 =
2ℎ tan 𝛼

tan 𝛽−tan 𝛼
   

         Hence, the height CB of the cloud is given by  

                        CB = x + h  ⇒    𝐶𝐵 =
2ℎ tan 𝛼

tan 𝛽− tan 𝛼
+ ℎ 

         ⇒            𝐶𝐵 =
2ℎ tan 𝛼+ℎ tan 𝛽−ℎ tan 𝛼

tan 𝛽 − tan 𝛼
=

ℎ (tan 𝛼+tan 𝛽)

tan 𝛽− tan 𝛼
         


