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Question:

Class 10 Chapter: Application of Trigonometry [Hight and Distance] Solved Problems

A kite is flying with a string of length 200 m. If the thread makes an angle 30°

with the ground, find the distance of the kite from the ground level. (Here, assume
that the string is along a straight line)

olution  Let /i denote the distance of the kite from the ground level.

In the figure, AC is the string

Given that ZCAB = 30°and AC = 200m

i - o h’
In the right A CA4B, sin30° = 300

=3 h=200sin30°

| Fig. 7.7
h = 200><7 =100m
Hence, the distance of the kite from the ground level is 100m.

Question:

Find the angular elevation (angle of elevation from the ground level) of the Sun when

he length of the shadow of a 30 m long pole is 10v/3 m.

)
Solution  Let S be the position of the Sun and BC be the pale. 4

Let 4B denote the length of the shadow of the pole.

Let the angular elevation of the Sun be (.

Given that 4B = 10v3 m and bai,
BC=30m
In the right A C4AB, tanf = BC _ 30 _ 3
- AB 1043 /3
0 = 60° Fig. 7.9

Thus, the angular elevation of the Sun from the ground level is 60°.

Question:

The angle of elevation of the top of a tower as seen by an observer is 30°. The observer

is at a distance of 30v/3 mfrom the tower. If the eye level of the observer is 1.5 m above the

ground level. then find the height of the tower.

Solution  Let BD be the height of the tower and 4E be the distance of the eye level of

the observer from the ground level.
Draw EC parallel to 4B such that 4B = EC.
Given 4B =EC=30y3m and

AE=BC=1.5m
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In right angled ADEC, o
tan30° = Q
EC J5
1 . o 30 _
D = EC'tan 30" =
= CD = ECtan 30 /3 (D
CD =30m £ 30 EEEE A
Thus, the height of the tower, BD = BCGH-CH P ; B ::]II
I0v3im B

=154+30=31.5m
Question: A vertical tree is broken by the wind. The top of the tree touches the ground and makes an
angle 30 with it. If the top of the tree touches the ground 30 m away from its foot, then find
the actual height of the tree. Ans: 30vV3

Question: A jet fighter at a height of 3000 m from the ground, passes directly over another jet

fighter at an instance when their angles of elevation from the same observation point are 60°
and 45° respectively. Find the distance of the first jet fighter from the second jet at that instant.

(use v'3 = 1.732)

Solution:  Tet 4 and B be the positions of the two jet fighters at the given

instant when one is directly above the other.
Let C be the point on the ground such that 4C = 3000 m.
Given ZAOC = 60° and £LBOC = 45°

Let 4 denote the distance between the jets at the instant.

In the right angled ABOC, tan45’ = g(C
— OC =BC (‘- tan45 =1)
Thus, OC = 3000 —h (1)

In the right angled A4OC , tan60° = %

AC_ _ 3000
= O0C= {n60° 44
= 3000 «¥3 _ 10003 (2)
v3 v3
From (1) and (2), we get 3000 -7 = 10003
— h =3000—1000x1.732 =1268m

The distance of the first jet fighter from the second jet at that mnstant 1s 1268 m.

Question:  The angle of elevation of the top of a hill from the foot of a tower is 60 and the angle of elevation
of the top of the tower from the foot of the hill is 30. If the tower is 50 m high, then find the height
of the hill
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-
Question:  The angle of elevation of the top of a hill from the foot of a tower is 60° C

ana the angle of elevation of the top of the tower from the foot of the hill is 30° .
If the tower is 50m high, then find the height of the hill.

Solution Let AD be the height of tower and BC be the height of the hill.

Given ZCAB = 60°, ZABD = 30° and 4D = 50m, h
Let BC =/ metres. B
Now, in the right angled ADAB, tan30° = A2 =
' =} gle : < AR =
60°  30°
AD
B =——
- tan 30 4 pg71s B
4B =50v3m (1)
Also, in the right angled ACA4B, tan 60° = %
— BC = ABtan60°
Thus, using (1) we get  h = BC = (50v/3)v'3 =150m
Hence, the height of the hill is 150 m.
Question: A vertical wall and a tower are on the ground. As seen from the top of the tower , tt

angles of depression of the top and bottom of the wall are 45° and 60° respectively . Find tt
height of the wall if the height of the tower is 90 m. (use v'3 = 1.732)

D
Solution  Let AE denote the wall and BD denote the tower. s N s
=y
Draw EC parallel to 4B such that 4B=EC. Thus, 4E = BC. =
55
Let 4B = x metres and AFE = h metres. 4 = £
E = <
Given that BD =90 m and £DAB = 60°, LDEC = 45°. Cls
Now, AE =BC = h metres h
60°
Thus, CD =BD —BC = 90 — h. O 1
A X B
In the right angled ADAB ,tan60° = % = % Fig. 7.14
90 -
—  x=-2L=30/3 (1)
V3
. ) o_DC _90—h
In the right angled ADEC, tan45° = T R
Thus, x=90—h (2)

From (1) and (2), we have 90 — h = 303
Thus, the height of the wall, h =90 —30v/3 =38.04m
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Question: A girl standing on a lighthouse built on a cliff near the seashore, observes two boats
due East of the lighthouse. The angles of depression of the two boats are 30° and 60°. The
distance between the boats is 300 m Find the distance of the top of the lighthouse from the
sea level.

Solution  Let 4 and D denote the foot of the cliff and the top of the lighthouse respectively.

Let B and C denote the two boats.
Let /# metres be the distance of the top of the lighthouse from the sea level.

Let 4B = x metres.
Given that LABD = 60°, ZACD =30"°

In the right angled AABD,

an60° = AD
tan 60 AB
__AD
- B tan 60°
h g
Thus, %= = (1) Fig. 7.15

Also, in the right angled AACD, we have

- AD
tan 30 =AC
_AD ) — h
— AC =L — x+300 = -~
=)
Thus, x+300=h/3 - (2

Using (1) in (2), we get \/{—;+ 300 = hv'3

. f:f—%:goo .
2h = 3004/3. Thus, h =150 V3.

Hence, the height of the lighthouse from the sea level is 150y/3 m.

Question: A boy spots a balloon moving with the wind in a horizontal line at a height of 88.2 r
from the ground level. The distance of his eye level from the ground is 1.2 m. The angle
elevation of the balloon from his eyes at an instant is 60°. After some time, from the sam
point of observation, the angle of elevation of the balloon reduces to 30°. Find the distanc

covered by the balloon during the interval.

Solution  Let A be the point of observation.
Let £ and D be the positions of the balloon when its angles of elevation are 60° and 30° respectively.

Let B and C be the points on the horizontal line such that BE = CD.
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Let A", B and C’ be the points on the ground such that
AA=88= CC= 1L.km
Given that £LEAB = 60°, £DAC = 30°

BB =CC€ =1.2m and €'D =882 m.
Also, we have BE=CD = 87m.

Now, in the right angled AEAB, we have

4,708 ' (@
« _ BE E E
tan60° = & & &
AB B 3 = C
87 87 . ¢
_ = Fig. 7.16
= — —_— ()
Thus, AB o 5 293
Again in the right angled ADAC, we have tan30° = %
__87 _ a7/
Thus, AC T 30° = 87+ 3.

Therefore, the distance covered by the balloon is
ED=BC = AC- AB

= 87/3 — 2943 = 58/3 m.

Question: A flag post stands on the top of a building. From a point on the ground, the angles of
elevation of the top and bottom of the flag post are 60° and 45° respectively. If the height of
the flag post is 10m, find the height of the building. (use v/'3 = 1.732)

Solution
Let 4 be the point of observation and B be the foot of the building.

Let BC denote the height of the building and CD denote height of the flag post.
Given that ZCAB = 45°, £ZDAB = 60° and CD = 10m
Let BC = h metres and 4B = x metres.

Now, in the right angled A CAB,

o _ BC
tan 45° = B
Thus, AB = BC ie., x=h (1)
Also, in the right angled ADAB ,
- _ BD
tan 60° = AR
h+ 10 h+ 10 ,
AB = ——— = 2
- an60. /3 (<)
From (1) and (2), we get h = h+10
V3
—s /3Hh— k=10
10 )(‘J:; +1 ): 10(v3 + 1)
V3-1AV3+1, 3-1

— f?:(

5(2.732) = 13.66 m

Hence the heioht of the huildino is 13 A m
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Question: A man on the deck of a ship, 14 m above the water level, observes that the angle of

elevation of the top of a cliff is 60°and the angle of depression of the base of the D
cliff is 30°. Find the height of the cliff.
Solution  Let BD be the height of the cliff.
Let A be the position of ship and £ be the point of observation so that 4E = 14m.
Draw EC parallel to 4B such that AB = EC. i 60° -
Given that ZABE =30°, £DEC = 60° Z '? =
. W Sl iy
In the right angled A4BE, tan30® = AR A B
Fig. 7.18

- A% = AB=14/3 Thus, EC= 14V3 (- AB = EC)
In the right angled ADEC,  tan 60° = %

CD = EC tan60° = CD = (14¥3)¥3 =42m
Thus, the height of the cliff, BD = BC+ CD = 14 + 42 =56 m.

Question:  The angle of elevation of an aeroplane from a point 4 on the ground is 60° . After a
flight of 15 seconds horizontally, the angle of elevation changes to 30° . If the aeroplane is
flying at a speed of 200m/s. then find the constant height at which the aeroplane is flying.

Solution Let A be the point of observation.
Let E and D be positions of the aeroplane
initially and after 15 seconds respectively.
Let BE and CD denote the constant height at
which the aeroplane is flying.
Given that £DAC = 30° , ZEAB = 60° .

Let BE = CD = h metres. o
30°) 90 =
Let AB = x metres. i ¥ B C
. . Fig. 7.19
The distance covered in 15 seconds,
ED =200x15=3000m (distance travelled = speed Xtime)

Thus, BC =3000m.

In the right angled ADAC, tan30° = % CD = AC tan30°

Thus, = (x+ 3000)#. (1)
In the right angled AEAB T e % BE = ABtan60° — h =3 x (2)
From (1) and (2), we have J3x = %(x + 3000)= 3x = x + 3000 = x = 1500 m.
Thus, from (2) it follows that h = 15003 m.
The constant height at which the aeroplane is flying, 1s 1500 V3 m.
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