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Chapter-Some Applications of Trigonometry

Ql

A round balloon of radius r subtends an angle a at the eye of the observer, while the
angle of elevation of its centre is (. Prove that the height of the centre of the balloon

L. a
isTsin csc—
2

Q2.

If the angle of elevation of a cloud from a point h meter above a lake has measure a
and the angle depression of its reflection of in the lake has measurep . Prove that the

hita tan
height of the cloud s — np + tana)
tanp - tana

Q3.
From an aeroplane vertically above a straight horizontal road, the angles of
depression of two consecutive mile stones on opposite sides of the aeroplane are
observed to be ccand . Show that the height in miles of aeroplane above the road is
given by
tan a tan B
tan a + tan

Q4

Two stations due South of a leaning tower which leans towards the North, are at
distances a and b from its foot. If @ and j are the elevations of the top of the tower
from these stations, then prove that its inclination 6 to the horizontal is given by
beota—acotp

cotf = b a

Qb

From a point on the ground the angle of elevation of top of a tower is
a . On moving 'a' meter towards the tower, the elevation changes to

———— = -——

atanatanf3

tanp - tana
B. Prove that he height of the tower is
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Q6.

If the angler of elevation of the top of a tower from
two pointz distant @ and rr:l{rl = h‘] from 1ts foot and 1n

the same straight line from it are respectively 30° and
60", then find the height of the tower.

Q7.

A boy standing on a horizontal plane finds a bird, flving at a distanee of 100 m from
him at an elevation of 30°. A girl standing on the roof of a 20 m high building finds
the angle of elevation of the same bird to be 45°. Both the boy and the girl are on the
opposite side of the bird. Find the distance of the bird from the girl.

Q8.

A straight highway leads to the foot of a tower. A man standing at the top of the tower
observes a car at an angle of depression of 30°, which is approaching the foot of the
tower with a uniform speed. 10 seconds later, the angle of depression of the car is
found to be 60°. Find the time taken by the car to reach the foot of the tower from
this point.

Q9.

Aladder rests against a wall at an angle a to the horizontal. Its foot is pulled away

from the B wall through a distance p, so that it slides a distance g down the wall
making an angle 8 with the horizontal. Prove that :

p  cosf— cosa

q sina — sin 8

QI0.
From a window (9 m above the ground) of a house in a street, the angles of elevation and
depression of the top and foot of another house on the opposite side of the street are 30°
and 60° respectively. Find the height of the opposite house and the width of the street

Solutions
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Ql

Let O be the centre of the balloon and P be the eye of the observer
And 2AP B be the angle subtended by the balloon

~ /APB = a
AAPO:LBP():g
. a_ OA
Inﬁ.OAP,smE- OP
. a r
— 5111 —=

oP
— OP =rcosec %— (1)

In AOPC

sinp = SII;DI'OL= OP sin

a .
= OL =r cosec S Sin B

5\
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Q2.

Let AB be the surface of the lake and let P be a point of observation such that
AP =h metres.

Let Che the position of the cloud and C' be its reflection in the lake.

Then, CB=CB. Let PM be perpendicular from P on CB. Then, +CPM=aand »
MPC =B.LetCM=x.

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

In £ CPM, we have,
_ CM
P%I
tana = —
AR

In APMC, we have

C'M
tanf = ——
p PMﬂl
tanf = R+
AB

AB = (x + zh)eotp ...(2)
From (1) & (=), we have,
xeota = (x + 2h)cotp
x(ecota — cotP) = sheotp
1 1 2h

x( tano tanﬁ} - tanﬁ

X(t:mﬁ—tanct)_ sh

tanatanf = tanP

<= shtana
tanf - tana
Hence, the height CB of the cloud is given by
CB=x+h
cp- . 2htana o
tanf - tana
CB = zhtana + htanf — htana _ h(tana + tanff)
tanf - tana tanf - tana

‘l}_
:yf_g% x%

| T &0
£
[=4)
I e
>
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Q3.

Let B and C be the two consecutive mile stones.
~BC = BD + CD = 1 miles

Let the height of the aeroplane AD = H miles
=b1‘1-’—3?'*13[1'.-{1::i11t1=% ........ tan(@) = 2pposite

Adjacent
h
tan = —
Bl 7))
h
=BD=gna )
= In AACD, tan p = 20
CD

h &
=:~t&11ﬂ=ﬁ .......... m{@}=%

(2)

h h

=:‘BC-=BD+CD= tanu+Eﬁ

1 1
tana + tan
tan atan

=1=h(

_ tanatanp
tan o + tan

e i e e e

tano +tan f
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Q4

height of the tower DE = h

Distance between first station to foot of tower AD =a +x
Distance between second station to foot of tower BD = b + x
Distance between C and D = x

Give a, [f are the angle of elevation two stations to top of the tower
thatis2DAE = a, 2DBE = B, 2DCE = 0

InAADE

(b + x) = hCotp (multiply a on both sides )
(ab+ax)=haCotfp- - - - ————--—-—-—-———— — (2)
InACDE

a+x
Cota =

h
(a + x) = hCota (multiply b on both sides )

(@ab+bx)=hbCota- - - ——-——-———--——————— —(3)
substract(3) — (2)

(b — a)x = h(bCota — aCotf)
% bCota — aCotp

h b-a
Coth = ﬂ
b-a
E
h
« B (1]
A B‘(TFC x D
————
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Qb
) v e
trnx=_h — = (avx) tome =b.
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Q6.

Let the height of tower be k. Az per given in question
we have drawn figure below.

A
A
&
l
h s
30° 60° , Hl
'y C = b - B
- i -
From AABD, L =tan30°
h=aw_L —=_0 (1)
V3 V3
From A ABC, % — tan60°
h=bx+v3=0/3 (2)
From (1) we get a =3h
From (2) get b= %
Thus axbh=v3hx h—
N
ab = &’
R =+ab

Hence, the height of the tower 12 vab.
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Q7.

Let A be the position of the bird and E and Cbe the positions of the girl and the
bow, respectively.

Then,
£ACE = 30°, #AED = 45°, AC = 100 m,EF = 20m

Inright AACE,

Therefore, the distance of bird from the girl is 42.3 m.

100 D E

20m

30
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Q8.
. AB _
In AABC, BC =
= h =
AB _
In AABD, ol
- h
X+y
From (i) and (if), we get
V3x = =%
= r =

It is given that car covers a distance of y in 10 seconds. So, in order to cover the distance
x = % car will take 5 secands. So, total time taken by the car to reach the foot of the tower
15 15 seconds.
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Q9.

Let AB is awall and AC is a ladder with length z. The foot of ladder is pulled

through distance p so that it slides a distance g down the wall.

LACB =aandaEDB=p

From right angled AABC,
) AB
sina = ——
AC
) AB
sina = —
T

AB =zsina.....(I)

BC

and cosx = ——
A

cCoOs(¥x —= ——
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BC = rcosa...(10)
BD =BC+CD
=Icosa+p

BE = AB-AE

= rsina—q...(ii)

From right angled AEBD,

[-.- From equation (1), BE = sin x (length of ladder)]
o q

sin A = sina — p

1_ sina — sin A

T

g = z(sina — sin f)......... (i)

cosff=—

DE

Toosa — P

[ BI) = zcosa + p]
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msﬁ=msu+;

— — 008 0 — CO5
= 8

P = z(cos f — cos ) ")
Divide equation (v) by equation (iv)

p (cosfS —cosa)

q z(sina —sinf)

p cosf—cosa
q

sin o — sin B

Mt e >
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QI0.
Let ED be the window of height 9 m and AC be house of height x + 9. DC is the Slrﬁﬂtgﬂi'
width y.
Here, ZAEB = 30° and #CEB = 6(° A
CB _
In ACBE, BE tan 60° T
= 2 b 1-’3 |
g V3
_ 9 9 3 30°
1 = i = = ¥
Y: AT AN TE 60° B+
= 1*;5— =3V3m (0 y >
AB ¥ 1 om am
InAABE, £2 = tan3" = £ =
BRE y V) l l
cox - 1 .
33 /3 [From ()] Die " » C
r=13m

Heightof the house =x +9=3+9=12m
Width of the street = 373 =3 x 1.732 = 5.196 m

Nurturing Success of Every Child, Together!



