Height & Distance Question Answer

Q.1.A man is standing on the deck of a ship, which is 1T0m above water level. He observes the
angle of elevation of the top of a light house as 60° and the angle of depression of the base of

lighthouse as 30¢. Find the height of the light house.
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Sol :
: Let AB is the light house and the man is standing at C so, 2BCD = 60° and 2ACD = 30¢.
LetBD =h

In AADC, tan 30° = 10/CD

= 1/¥3=10/CD = CD = 10v3m

In ABDC, tan 60° = h/CD

=v3=h/10v3

= h=30m

So the height of the light house is AB=AD + BD =10 + 30 = 40m

Q.2. A person standing on the bank of a river observes that the angle of elevation of the top of a
tree on the opposite bank is 45°. When he moves 20m away from the bank, he finds the angle of

elevation to be 30¢. Find the height of the tree.
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Sol :

Let AB = x is the tree and AC =y is the river. Let the angle of elevation at point C is 45° and at
point D is 30°s.t. CD =20 m

In AACB

tan450=x/y=>1=x/y=>x=y ....(1)

In AADB, tan 30° = AB/AD

= 1/v3=x/(20+y)

= 1/¥3 =x/ (20 +x) [ = of (1)]

=20 +x = v3x = (V3-1)x = 20

= x=20/(V3-1) =20/(v3-1) x (V3 + 1)/(v3 + 1) = [20(v3 + 1)]/3-1 = x = [20(v3 + 1)]/2
=>x=10(v3+1)m

Q.3. From the top of a building 60m high, the angle of elevation and depression of the top and
the foot of another building are a and 8 respectively. Find the height of the second building.
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Sol :
Let AB is the building of height 60m and CD is the second building such that DBE = a and 2CBE
= £BCA =B.

In ABAC, tan = 60/AC

= BE = AC = 60/tanf3 = 60cotf

In ABED, tan a = DE/BE = tana = DE/60cotf
= DE =60 cot Btan a

=~ The height of the building = CD = CE + ED
=60+ 60 cotBtana

=60 (1 +tanacot B)

Q.4.From the top of a tower 75m high, the angles of depression of the top and bottom of a pole
standing on the same plane as the tower are observed to be 30° and 45¢ respectively. Find the

height of the pole.
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Sol :
Let AB is the tower of height 75 m and CD is the pole, such that 2BDE = 30° and £BCA = 45°
In ABAC, tan 45° = AB/AC

= 1=AB/AC=>AB=AC = AC=75m
Now DE = AC = 75m

In ABED,

tan 30° = BE/DE



= 1/¥3 =BE/75 = BE =75/¥3m

= BE=25v3m=43.3m

Hence the height of the pole
=CD=AE=AB-BE=75-43.3=31.7m



