Some Applications of Trigonometry
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Very Short Answer Type Questions [1 Mark]

Question 1.

If Figure, AB is a 6 m high pole and CD is a ladder inclined at an angle of 60° to the
horizontal and reaches up to a point D of pole. If AD = 2.54 m, find the length of the ladder.
(use v3=1.73)

A
254 m
D+
6m
B 807 ¢
Solution:
BD = AB-AD
= 6m-254m=346m
BD _ gn60°
In ADBC, D sin 60
346 _ /3
= cD ~ 2
_ 2x346 _ 2x346 _ _
= CD = 73 NE 2x2=4m

Hence, length of the ladder is 4 m.

Question 2.

A ladder, leaning against a wall, makes an angle of 60° with the horizontal. If the foot of the
ladder is 2.5 m away from the wall, find the length of the ladder.

Solution:

Let AC be the ladder of length x.

In AABC, B—f=cos&0"
25 _ 1

= X 2

= x=2x25=5m

Thus, length of the ladder is 5 m.
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Question 3.
An observer, 1.7 m tall, is 20v¥3 m away from a tower. The angle of elevation from the eye of

observer to the top of tower is 30°. Find the height of tower.

Solution:
Let CD be the tower of height A, D __
In ADEA, DE _ 0 1
AE tan 30
20v3 NE) A 30° E |
= h-17 = 20 1l?“td—-——20\5m—+1+?m
= h=20+17=217m ¥ v
. . B C Y
So, height of tower is 21.7 m. +——— 2043 m- >
Short Answer Type Questions Il [3 Marks]
Question 4.

The angles of depression of the top and bottom of a 50 m high building from the top of a
tower are 45° and 60° respectively. Find the height of the tower and the horizontal distance
between the tower and the building,

Solution:
Let CD is the building of height 50 m and AB be the tower.
Let horizontal distance between the tower and building is BC is x metre.
A

BCDE is a rectangle U s e —
So, ED = BC and BE = CD T N
Also, ED=x and BE=350m 60°
Let AE =y
Now,in AAED, 2 = tands® = Y =
x X ¥
= y=x w0
N ¥ AB _
ow, in AABC, BC tan 60°
AE+EB _ y+50 _ Yelh 457
= BC -ﬁ——}—--—x =3 FE x = <
= x+50=v3x [vy=x, using(i)]
= V3x-x =50 50 m 50 m
=N V3-1)x =50
= _30
= X = —= .
. e= 0G40 50(/3+1) _50(/3+1)
(V3-1)(3+1) 3-1 2
= x = 25(V341)=25(1.73+ 1) =25 x 273 = 6825 m
: Height of the tower = 50 +y = 50 + 68.25 (v x=y)
= 118.25m

Horizontal distance between the tower and the building = x = 68.25 m.

Question 5.
A man standing on the deck of a ship, which is 10 m above water level, observes the angle

of elevation of the top of a hill as 60° and the angle of depression of the base of hill as 30°.
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Find the distance of the hill from the ship and the height of the hill.

Solution:

Let AB be the water level, DA be the height of ship = 10 m,
Let BC be the hill of height 4 from water level.

Let AB =x
In ADEB BE _
8 " DE
= X =
Now, in ACED, CE _
X
h-10
= LTS =
1043
= h=-10 =
= h =

10 _ 1
tan30° = = = =
dn ‘ x '/3
103 m i)
tan 60°
V3 [From (i)] 19,m
30
40m

So, distance of hill from ship = 10+/3 m and the height of the hill = 40 m.

Question 6.

Two men on either side of a 75 m high building and in line with base of building observe the

angles of elevation of the top of the building as 30° and 60°. Find the distance between the

two men
Solution:

Let C and D be the positions of two men. A
LetCB=yand BD =x
AB _ o
In AABC, BC = tan 60 75 m
= % = V3 60° 300
= . y = £=M=lﬁﬁm C*y_-f‘_x—_ﬂ
J3 3
= 15x173=2595m
Now, in AABD, tan 30° = % = % =L 5x=75/3275x173=12975m

Hence, distance between two men isx + y = 129.75 + 2595 = 155.7m

Question 7.

A 7 m long flagstaff is fixed on the top of a tower standing on the horizontal plane. From a

point on the ground, the angles of elevation of the top and bottom of the flagstaff are 60° and

45° respectively. Find the height of the tower correct to one place of decimal

Let AB is the tower of height # and DA is the flagstaff of height 7 m and BC is x.

I AB _
n AABC, BC
= h -
X
Now, i DB _
ow, in ADBC, BC
= h+7 =
= (V3-Dh =
Solution:
= h =

So, height of the tower is 9.5 m.
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tan 45°

1 = h=x (i)
tan 60° = i;_? =3
V3h
7

[ h = x, using (i)]

m-—-——::—h-;t—-q—h-c f

7 7(v3+1)

V31T (3-D(3+1)
7%(1.73+1)

5 =95m
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Question 8.

An aeroplane, when flying at a height of 4000 m from the ground passes vertically above

another aeroplane at an instant when the angles of elevation of the two planes from the
same point on the ground are 60° and 45° respectively. Find the vertical distance between
the aeroplanes at that instant

Solution:

Lety is the vertical distance between the aeroplanes.

D
In AABC, AB _ tan 450 = 4000 _ ¥
BC x y
= x= 4000 m )
i E = ° A
Now, in ADBC, BC — tan 60
. y+4000 _
= e /3 4000 m
+ 4000 g
— 13—000 =3 [From (i)] 60° l
= y +4000= 4000v3 = y =4000(v3 -1) ¢C X B
y=4000(1.73 -1)
= ¥=4000 X 0.73 = y =2920m

So, distance between the aeroplanes is 2920 m.

Long Answer Type Questions [4 Marks]

Question 9.

A bird is sitting on the top of a 80 m high tree. From a point on the ground, the angle of
elevation of the bird is 45°. The bird flies away horizontally in such a way that it remained at a
constant height from the ground. After 2 seconds, the angle of elevation of the bird from the
same point is 30°. Find the speed of flying of the bird.

Solution:
Let BC is 80 m high tree.
After 2 seconds, position of bird is E.

Let CE = x
In ACBA, % = fan 45°
- -
= AB = 80m oo
ED _ .
In AEDA, == = tan 30 [ ]
AD A 5 3
= 80  _ 1 P ——»
AB+BD /3
80 _ - L = .+ AB = 80
= % - 75 = 80v3 =80 +x [ m]
= x = 80V/3 -8 = x=80(v3-1)
= x = 80(1.732-1) = x=80x0.732
= x = 5856m
= BD = x=5856m
So, the speed of flying of the bird = EW
= 3836 =208 mss

Question 10.

The angles of elevation of the top of a tower from two points at a distance of 4 m and 9 m
from the base of the tower and in the same straight line with it are 60° and 30° respectively.
Find the height of the tower.

Solution:
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Let AB be the tower of height ‘4.

AB _

In AABC, BC tan 60°

—1 % = ﬁ h

= h = 4J3 o 60°
D C B

=4 m—

f————am

Question 11.

The angle of elevation of the top Q of a vertical tower PQ from a point X on the ground is
60°. From a point Y, 40 m vertically above X, the angle of elevation of the top Q of tower is
45°, Find the height of the tower PQ and the distance PX.

Solution:
Let height of PQ be h. Q
Let z be the distance between X and P.
XPRY is a rectangle,
mAQPX, 132 = tan 60° = 2 = /3
h
hoo i 45° R
= V3 : ® TY 7 ———w] T
OR _ o
In AQRY, YR tan 45 40m 40 m
h-40 _ _ - o i
= = 1 = h-40=: (i) 60"
From (i) and (ii), we get Xe—— z ——»IP
;% = h-40 = h=hvV3-40V3 = hV/3 -h=40Y3
= h(V3 -1) = 40V3
. h o= 40V3  _ 40V3(/3+1) _ 40(3+V3)
(V3-1) (/3-1)(/3+1) 2
= h = 203+173)=20x%473=946m ...(ii)
So, height of the tower PQ = 94.6 m
and the distance PX = 94.6-40 = 546 m [From (if) and (jii}]
Question 12.

As observed from the top of a light house, 100 m high above sea level, the angles of
depression of a ship, sailing directly towards it, changes from 30° to 60°. Find the distance
travelled by the ship during the period of observation.

Solution:

Let AB be the tower of height 100 m.

Let BC =yand CD =1x.
AB _ o
In AABC, BC ~ tan 60
100 _ _ 100
= A = ] = y= 2
y Y=/
In AABD, AB _ 100 _ 1
n BD tan 30° = iz 7
Be—y—>C= X >D
= x+J’=10U\/§=>x=IUUv’§—y
= x = 100v3 =100 _ 300-100 _ 200 - _
V3 /3 /3 ~[(From (i)]
= x= 2043 . 2002L7 = 11533m

The distance travelled by the ship is 115.33 m.
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Question 13.

From a point on the ground, the angle of elevation of the top of a tower is observed to be
60°. From a point 40 m vertically above the first point of observation, the angle of elevation
of the top of the tower is 30°. Find the height of the tower and its horizontal distance from the
point of observation.

Solution:

Leth be the height of the tower and x be the horizontal distance from the point of observation,
** BDEC is a rectangle,

. CB=ED=xand CE=BD =40m A_i
: = AB
IHMBC, tdﬂSOD = BC
1 _ AB _  _ .
= 73 . =F ABY3 () o130 .
Now, in AAED, tan60° = -AD
DE 5
- _h __h .
= ﬁ = DE = X = ﬁ __.(u) o
From equation (i) and (i), we get
AB"/E = "ﬁ'— + AB + = =h-
75l 40 = h = AB = h - 40)
V3(h-40) = A 60°
( ) 73 A\——
3h-40) = h=3h-120=h
2h = 120=h=60m
From (i), x = %QIZ%:}F@;@
= x = 20¥3 =x=34641m
Question 14.

A vertical tower stands on a horizontal plane and is surmounted by a flagstaff of
height 5 m. From a point on the ground the angles of elevation of the top and bottom
of the flagstaff are 60° and 30° respectively. Find the height of the tower and the
distance of the point from the tower. (take = /3 =1.732)

Solution:
Let AB is the tower of height i and DA is the flagstaff of height 5 m and BC =x.
AB _
In AABC, BC tan 30°
h 1
= a 1
x V3
= x = h'/3 ()
Now, in ADBC DB _ waneo
’ ’ BC
5+h _ /3
X
5+h
= =R =X il
73 (i)

From () and (if), we get

- 2h =5

= h=3=25m

Height of tower is 2.5 m.

Distance of point C from tower = 2.5 X v3 =25 x 1.732 =433 m [From (7)]
2015

Very Short Answer Type Questions [1 Mark]
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Question 15.
The tops of two towers of height x and y, standing on level ground, subtend angles of 30°

and 60° respectively at the centre of the line joining their feet, then find x:y

Solution:
In AABE, ﬁ = tan 30°
x - 1
a 3
a
— X = —
V3
¥ C
In ACDE, . = tan 60°
% = ﬁ =y=a 3
pd _a_
Now, a - _.'*‘/_3_
' y av3
a y
xya _ a, 1 A
a Yy V3 av3
x -1 ¥
y 3 30u 80'9
B a E a ._D
- 2 *
Question 16.

In Figure 1, a tower AB is 20 m high and BC, its shadow on the ground, is
20+/3 m long. Find the Sun’s altitude.

Solution:

. A
Let Sun's altitude = 8 = ZACB
: - AB
S tan 0 BC

20 1
tanh = —=——= = — =0=30F
20V3 V3 !
C B

Question 17.

A pole casts a shadow of length 20v/3 m on the ground, when the sun’s elevation is
60°. Find the height of the pole.

Solution:
Let AB is Pole and BC is its shadow

A
Here tan 60° = %
/3 = AB
= 2/3
= AB=6m
— 60°

Short Answer Type Questions Il [3 Marks]

Question 18.

The angle of elevation of the top of a building from the foot of the tower is 30° and the angle
of deviation of the top of the tower from the foot of the building is 45°. If the tower is 30 m
high, find the height of the building.

Solution:
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AB is the tower of height 30 m and CD is the building

AB _ °
In AABC, BC = tan 45 Tower
30 -1 =5x=30m
X
Now, in ADCB, % = tan 30° Build[i]ng
30m
ho_ 1 =
30 7 (v x=30m)
h
p— 30 _30V3
V3 3 B 30° 45°N\Je
h = 1043 X
h=10x1732=1732m

Hence, the height of the building is 17.32 m.

Question 19.

The angle of elevation of an aeroplane from a point A on the ground is 60°. After a flight of 15
seconds, the angle of elevation changes to 30°. If the aeroplane is flying at a constant height
of 1500/3 m, find the speed of the plane in km/hr.

Solution:

Let plane is at P. After 15 seconds it reaches at Q.

. Distance covered in 15 seconds = PQ

In right APBA, % = tan 60° e 1 seconds 2
L'Aoﬁ@ = /3 = AB=1500m
In right AQCA,
QC _ 0300
AC tan 30 1500{3 m 15003 m
= 150043 _ 1 . l l
AC J3 £ 30° |
= AC = 4500m ©
BC = AC-AB = 4500- 1500 = 3000 m
Also PQ = BC
PQ = 3000m
_ Distance covered
Speed = Time taken
= 3000 . — = 3600 =
= s m/s = 200 m/s = 200 x 1000 km/hr TZI}'Ikmfhr
Question 20.

From the top of a tower of height 50 m, the angles of depression of the top and bottom of a
pole are 30° and 45° respectively. Find:

1. how far the pole is from the bottom of a tower,
2. the height of the pole. (Use V3 = 1.732)

Solution:
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(i) Let AB is the tower and CD is the pole such that ZXAC = 30° and ZXAD = 45°

ZACE = 30° and ZADB = 45° A
Now, in AABD, ' o —X
-%% = cot45° 45°
BD Tower 30°
= == = 1=BD =50 (50 m)E c
- Distance of pole from the bottom of tower = 50 m Pole
(if) In AAEC, ase
Y
_ EE_C = tan 30° B o)
AE _ 1 RO =
= i 75 [+ EC = BD]
50
AE = 3%
= 73 m
Now, CD = BE
= CD = AB-AE
cD = 50- -39 -_-Agzi)
= 7 (“AB=73
_ 50/3-50 _ 50(3-1)
V3 V3
50(v3 -1) V3 _50(3-/3)
V3 V3 3
_ _50{3-31.?32; —l13m

Hence, the height of the pole is 21.13 m.

Long Answer Type Questions [4 Marks]

Question 21.

From a point P on the ground the angle of elevation of the top of a tower is 30° and that of
the top of a flagstaff fixed on the top of the tower, is 60°. If the length of the flagstaff is 5 m,
find the height of the tower.

Solution:
In figure, AD is the flagstaff of height 5 m and BD is the tower of height h. (say)
Let BP =x
DB _ A
In ADBP, PB = tan 30° T
h - 1
X 3 Sm
= x = h/3 i) l
In AABP, AB _ tan 60° D
PB T
h; 5 - /3 f m
= h+5 .
= x = ﬁ ...(I.!) Pt—— xm——»B
From equation (i) and (if), we get
hiS - w3
V3
= h+5=3h = 2h=S5
= h=3=25m

Hence, height of the tower is 2.5 m.

Question 22.

At a point A, 20 metres above the level of water in a lake, the angle of elevation of a cloud is
30°. The angle of depression of the reflection of the cloud in the lake, at A is 60°. Find the
distance of the cloud from A,

Solution:
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Let C is the cloud and R is its reflection.

ZDAC = 30° ZDAR = 60°, let CD =x
Height of the cloud above the lake = (x + 20) m
ER = (20 + x) m.
Now, in right AADC,
Db _ 4,
AD tan 30°
S S
= AD = /3
= AD = V3r (i)
In right, AADR,
.Qu& — - <
AD tan 60
\ DE +ER _
= e = V3
= 20 :%% =3 [using (i)]

V+x = = x=20m
Now, in right AADC,

% cosec 30° = ‘;—g=2 = AC=40m

Hence, the distance of the cloud from A is 40 m.

Question 23.

Two poles of equal heights are standing opposite to each other on either side of the road
which is 80 m wide. From a point P between them on the road, the angle of elevation of the
top of a pole is 60° and the angle of depression from the top of another pole at point P is
30°. Find the heights of the poles and the distance of the point P from the poles.

Solution:
Let AB and CD are two poles. A
LetBP =x
‘e PD = (SD*X)
In right APB AB _ o
g A, = tan 60

BP 60"

AB 30°
= B =73 B 80~ D

BP I:l'—x_‘_’P“‘m x—-—g
= AB = +3x (i)
In right ACDP, % = tan 30°

1

CD = —(80-x)
= 73 (

AB = CD

Vix = L_(80-x

x = Jr(80-2)
I = 80-y=4=80=x=20m

Now, AB = V3x=>AB=20/3m [From (1)}

Hence, the height of each pole is 20 /3 m and the distance of point P from the pole with angle
of elevation 60° is 20 m and the distance of point P from pole with angle of 30° is 60 m.

2014

Short Answer Type Questions Il [3 Marks]

Question 24.

Two ships are there in the sea on either side of a light house in such a way that the ships

and the light house are in the same straight line. The angles of depression of two ships as
observed from the top of the light house are 60° and 45°. If the height of the light house is
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200 m, find the distance between the two ships.
Solution:

Let AB be the light house of height 200 m.

C and D are two ships on either sides of light house with angles of depression 60° and 45°
respectively.

200 _ 4 TTUUTG85
In AABD, ﬁ—ﬁg = tan45°= 20 =
= BD = 200m
. 200 _
NDW,IUMC % =tan60°:-]-36—-1/§
200
BC = ==m
B /3 B D
Distance between the ships = BC + BD = %f_? +200 ©
= ——2ﬂ%ﬁ +200 = 200XL73 4 200 = 3_}}‘-5—4 200
= 11533 + 200 = 315.33 m
Question 25.

The angle of elevation of an aeroplane from a point on the ground is 60°. After a flight of 30
seconds the angle of elevation becomes 30°. If the aeroplane is flying at a constant height of
3000V3 m, find the speed of the aeroplane.

Solution:

From the point of observation (O), plane isat A, AL = 3000¥3 m A B
and ZAOL = 60°.

After 30 seconds, plane is at B, therefore, BM = 3000+/3 m and

30003 m

£ZBOM = 30°,
Distance AB is covered in 30 seconds.
In right-angled triangle OLA, o L M
OL _ o
AL cot 60
= OL = 30003 x -‘/% =3000m N0,
In right-angled triangle OMB,
OM _
BM cot 30° ,
= OM = 3000¥3 x V3 = 9000 m (i)

o AB = LM = OM -OL = (9000 -3000) = 6000 m [from (i) and (i)]
Now, distance covered in 30 s = 6000 m

Distance covered in 1 hour (3600 s) = % X % km = 720 km

Speed of the aeroplane is 720 km/h.

Question 26.

Two ships are approaching a lighthouse from opposite directions. The angles of depression
of the two ships from the top of the lighthouse are 30° and 45°. If the distance between the
two ships is 100 m, find the height of the lighthouse

Solution:
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Let AB is lighthouse of height & m. Two ships are represented by C and D where the angles
of depression from the lighthouse are 45° and 30 as shown.

Using alternate angles, ZACB = 45° and ZADB = 30°. P Aw
Let BC=x and BD =y
Given: CD = 100m h
= x+y =100 -(f) l
. . 45° d 30°
In right-angled triangle ABC, c p 5 ; D
E = @ LI,
AB cot45° = W 1
= x=h ..(if)
In right-angled triangle ABD,
@ = > Y = ¢
AR = ot30 = 4 V3 ’
= y = V3h (i)
Putting the values of x and y from (ii) and (#) in (i), we have
h+ v3h = 100
V3+1h = 100 = h=—100
= v3+1) V3+1
100(v'3 - -
= h = %];)m = h= %M

S0(1.732-1) m = 50 x 0.732 = 36.6 m
Hence, height of the lighthouse is 36.6 m.

Long Answer Type Questions [4 Marks]

Question 27.

The angles of elevation and depression of the top and the bottom of a tower from the top of
a building, 60 m high, are 30° and 60° respectively. Find the difference between the heights
of the building and the tower and the distance between them

Solution:
Let AB be the tower and CD be the building of height 60 m.
Let AE = hand BC =x
AE _
In AAED, DE tan 30°
h 1
= 4 =2 wDE=BC= D
x 73 [ x] ?
= h =X W
/3 @) ﬁﬁin
E = °
In ADCB, CB tan 60 C
= 0 - /3 ox=60 - 2/3
x V3

. Distance between the tower and the building is 20v'3 m.
' ho= X 2203 o0 .
. v3 V3 l
Difference between the heiglits of the building and the tower is 20 m.

Question 28.

From the top of a 60 m high building, the angles of depression of the top and the bottom of a
tower are 45° and 60° respectively. Find the height of the tower.

Solution:
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Let AB be 60 m high building and CD be the tower of height h. Angles of depression
from top of building to the top and the bottom of the tower are 45° and 60°

respectively.
ZACE = 45°and ZADB = 6(° (using alternate.angles)
Let BD = CE =x pre A
BE =CD = h & T
AE = 60-h 00-h
In right-angled triangle ABD, 45° e l
BD _ .o 60° ¢ x—* L’-f gom
AB © cot i
1 $ o
P S —_—
= 60 /3 rah el = _J:
_ D pCr—-
- r= 6060 V3 o3 TR0
Vi V3 V3 o
In right-angled triangle AEC,
AE _ o
CE = tan 45
= = =1
X
= 60-h = x
= h=60-x
= h = 60-20/3 [using ()]
= h=2[03-v3]=203-1.73]=20x127=254m

- Height of the tower is 25.4 m.

Question 29.
The angle of elevation of the top of a tower at a distance of 120 m from a point A on the
ground is 45°. If the angle of elevation of the top of a flagstaff fixed at the top of the tower, at
A'is 60°, then find the height of the flagstaff.

Solution:

Let BC be the tower and BD be the flagstaff of height h.

LetBC =x

AC = 120 m, ZBAC = 45° and #DAC = 60°
In right-angled triangle ACB,

—
[~
=
f——— = D

% = cot4d" = =
= x = 120 i)
In right-angled triangle ACD, 60°
L = anerr = Mox o3 e
= h+x =120.3
= h o= 12043 - 20 [using (i), x = 120]
=5 ho=120[v3 - 1]
= o= 120173 ijm
= o= 120072 =% 6m

.. Height of the flagstafl is 87.6 m.

Question 30.

The angle of elevation of the top of a chimney from the foot of a tower is 60° and the angle
of depression of the foot of the chimney from the top of the tower is 30°. If the height of the
tower is 40 m, find the height of the chimney. According to pollution control norms, the
minimum height of a smoke emitting chimney should be 100 m. State if the height of the
above mentioned chimney meets the pollution norms. What value is discussed in this
guestion?

Solution:
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Let AB represents the tower of height 40 m and CD represents the chimney of height
h.Let BD = x

Using alternate angle, #/ADB = 30° and ZCBD = 60°

In right-angled triangle ABD, C
BD _ oy X
AB cot 30° = 40 V3
= x = 40V/3m () T ARTES
In right-angled triangle BDC, T h
g—g = tan 60° 40m
h T .
= — = V3 from (i
403 [from (1) ol Ao ag°
= h = 40x3=120m - X »|D

~. Height of the chimney is 120 m.
Here chimney meets the norms of pollution controller. In this question, care has been taken
to control the pollution because pollution is a big health hazard.

2013
Short Answer Type Questions Il [3 Marks]

Question 31.
The horizontal distance between two poles is 15 m. The angle of depression of the top of

first pole as seen from the top of second pole is 30°. If the height of the second pole is 24 m,
find the height of the first pole

Solution:
In figure, AB is the 1% pole and CD is 2 pole. C _
CE _ tan30°=-L w1t f
IﬂﬂCEA., E = [a = ﬁ o
x - 1 =15
= E = Jg ==X 3 m A 3p° r"t
= EX—@ = Sﬁ
= =AY " 24m
Now, DE = 24-x=24-5/3
= 24-5x 1732
= 24 - 8.660
= 1534 m
AB=DE =1534m [ 1 1 ¥

B4+— 15m —»D

Hence, height of the first pole is 15.34 m.

Question 32.

As observed from the top of a 60 m high lighthouse from the sea-level, the angles of
depression of two ships are 30° and 45°. If one ship is exactly behind the other on the same
side of the lighthouse, find the distance between the two ships.

Solution:
Let one ship be at point P and other ship be at point Q. AB be lighthouse of height 60 m.
In AABP, tan4s° = AB

P
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= 60 A

= L= Bp T
= BP = 60m
GOm
In AABQ, tan 30° = &
% = % . a5° \ 30° .
BQ = ABv3 = 60(v3) = 60(1.732) = 103.92m

Distance between two ships = BQ - BP = 103.92-60 = 43.92m

Question 33.

The angles of elevation of the top of a tower from two points at a distance of 6 m and 13.5 m
from the base of the tower and in the same straight line with it are complementary. Find the
height of the tower.

Solution:
ZACB and #ADB are complementary angles.
Let ZACB = 8= ZADB = 90°-0 =
Let height of the tower AB =h E
- h ;
In AABC, tan 9 = 3 .(i) B N
B!
In AABD, lan{?ﬂ“—&)=% :mtﬁ=% “T&m >Us __J’D
13.5 h o 135m o
= tan§ = 4= -(if)
% = % [From (i) and (ii))
= W = 135x6=810 = h=9m
Short Answer Type Questions Il [3 Marks]
Question 34.

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 60 m
high, find the height of the building.

Solution:

Let AB is the building and CD is the tower. ?l
In ADCB, ﬁxﬂ = tan60° = x= % D)

Now, in AABC, % = tan 30° b
= AB = % A

- AB = =00 = 80 = 20m [Using O] g0 . ‘,
Hence, height of the building is 20 m. p LN T

Question 35.

From a point P on the ground, the angle of elevation of the top of a 10 m tall building is 30°.
A flagstaff is fixed at the top of the building and the angle of elevation of the top of the
flagstaff from point P is 45°. Find the length of the flagstaff and the distance of the building
from the point P.

Solution:
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Let height of flagstaff be & and the distance of the building from the point P be x.

BC _ =L

In ABCP, cp = tan 300 73 Th

10 _ 1 flagstalf
= _ = =

x J3 lB
= x = 1043 (i) T
In AACP, ﬁt_g = tan 45° 10m

h+10 i (o

= AT =1 = h+10=x A - P
= h+10 = 1043 [From (/)]
= h = 10(+/3-1) =10(1.73-1) = 10 X (0.73) = 7.3 m

Height of the flagstaff is 7.3 m.
The distance of the building from the point P = 103 =10 x 1.73 = 17.3 m

Question 36.

Two poles of equal heights are standing opposite each other on either side of the road,
which is 80 m wide. From a point between them on the road, the angles of elevation of the
top of the poles are 60° and 30° respectively. Find the height of the poles and the distances
of the point from the poles.

Solution:

In figure, AB and CD are two poles of equal heights A.
Let BP =xand PD = 80 -x

h A o
In AABP, Y = tan 60° = ﬁ T T
= h = J3x (i)
h 1 h h
In ACDP, . = tan30° = —
80-x /3 l l
ho= 80-x (i) 60° 30*
V3 B t—x —» P ————B80 - x ———»iD
From equation (i) and (i), we get - 80m =
7, = 80-x
V3ix 73
= I = 80-x =& =80 =x=20
Putting the value x = 20 in equation (i}, we get
h = 203

.. Height of the each pole is 20v/3m.
Distance of the point P from the pole AB = 20 m
Distance of the point P from the pole CD = 80-20 = 60 m

Question 37.

From the top of a 7 m high building, the angle of elevation of the top of a cable tower is 60°
and the angle of depression of its foot is 30°. Determine the height of the tower

Solution:

Let AB be the height of the building and CE be the height of the cable tower.
AB =7m, ZCAD = 60° and £DAE = 3(°
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In AADC, tan 60° = % °x
= CD
3= D Ay U o %
_ CD 30°
AD = &Y 2
73 ® T F
- DE 7m S
In AADE, tan 30° = D
= % = P—AE B EY
AD = DE(v3) ()
From (i) and (i¥), we get
% = DE(v3)
%l =7W/3) =>CD=2Im [** DE = 7 m)]

Total height of the cable tower=CD + DE =21+ 7=28m

2012
Short Answer Type Questions Il [3 Marks]
Question 38.

The shadow of a tower standing on a level ground is found to be 20 m longer when the sun’s
altitude is 45° than when it is 60°. Find the height of the tower.

Solution:
Let AB be the tower of the height x. o A
45° and 60 are the two sun’s altitudes at two different times.
"CD = 20m . (given)
Let BC =y x
In AABC, AB _ unete
' BE s 60° A\ 45° 5
X = B -—
= y ¥ »C
= x = 3y (i)
AB _ °
In AABD, BD ~ tan 45
I — #
y+20 =1
x=y+20
Y3y = y+20 [From (i)]
V3y—y =20
y(v3-1) = 20
= 20, V341
Y= 57 30
= %1—) =10(/3 +1) = 10(L.732 + 1) =27.32m

x = /3y [From (i)]
= V3 x2732=1732%2732=4731m
Hence, height of the tower is 47.31 m.

Question 39.
The angles of depression of two ships from the top of a lighthouse and on the same side of it
are found to be 45° and 30°. If the ships are 200 m apart, find the height of the lighthouse

Solution:
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Let & be the height of the lighthouse.

o — AB
In AABC, tan 45° = BC
= _h
= 1= BC
= B’C = h
- AB
In AABD, tan 30° = BD
D I
= /3 _ 200+BC
200+ BC _ 200+ 4h :
= h =222 = h= — From (i
\ Vel 3 [ (1]
= V3h = 200+h = (¥3 -1h=200
~-Dh = = 200 _
= (L732-1)h 20 = h 0.732 273.22m
Question 40.

A kite is flying at a height of 45 m above the ground. The string attached to the kite is
temporarily tied to a point on the ground. The inclination of the string with the ground is 60°.
Find the length of the string assuming that there is no slack in the string.

Solution:
Let AB be the length of the string. A

in60° = AC
In AABC, sin6l® = AB
= AB = 90 =90, /3 230/3 =30x1.732=5196 /

J3 3 60°
B Cc

Question 41.

The angles of depression of the top and bottom of a tower as seen from the top of a 60v3 m
high cliff are 45° and 60° respectively. Find the height of the tower.

Solution:
Let h be the height of the tower. TA ..................
AB _ % /600
In AABC, BC = tan 60°
60V3 _
= “sc =3
= BC = 60m i) 6o~F i
E D
1 A_E_ = tz @
Now, in AAED, ED tan 45 T
60J§—f‘l - -+ AE = AB-BE h
= BC LI 1
T ¥ 60°
= 60\'3 —h = BC "B C
= 60v'3 -h = 60
= h = 6043 -60=h=60(v3 —1)  [From (i)]
= h = 60(1.73-1) =60 x 0.73 = 43.8 m
Question 42.

From the top of a tower 50 m high, the angle of depression of the top of a pole is 45° and
from the foot of the pole, the angle of elevation of the top of the tower is 60°. Find the height
of the pole if the pole and tower stand on the same plane

Solution:
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EC is transversal to the parallel lines EF and CD. E

/FEC = /DCE = 45° 1
Let the height of the pole is A.
In right AEDC, tan 45° = %
| = S0-h
DC 50 m
DC = 50-h = AB (i) D
. 5 EA
In right AEAB, tan 60° = =4 I
AB h
50 .
= V3 = 2o (i)
AB v
V3 = 50 ~ [From (i) and ()] A
50 , V3 _ 50x1.73
—h= = x X*= S0-h) = ==
= 50-h 7357 = ) 3 )
= 3(50-h) = 8650 = 150 -3h = 86.50
= 150-86.50 = 3h = 63.50=3h
= h=ﬁ3éﬂ = h=2116m
Question 43.

The angle of depression from the top of a tower of a point A on the ground is 30°. On moving
a distance of 20 m from the point A towards the foot of the tower to a point B, the angle of
elevation of the top of the tower from the point B is 60°. Find the height of the tower and its
distance from the point A.
Solution:

AD is transversal to parallel lines DE and CA,

ZADE = /ZDAC = 3P
Let the height of the tower is A.

In right ADCB, tan 60° = %%
= _h
= V3 BE
- _h
BC = ==
V3
Inright ADCA, tan 30° = E—E
1 - __h
= V3 BC+AB
A A
= J3 _ BC+20
= BC+20 = V3h
h ;
= 750 = V3h [From ()]
= - ﬁh—i = 20
V3
- (- k) =
3 -1
= W(5) =
= h = &2‘{1=10V{§
= h=10x173=1730m

On putting h = 10v/3 in equation (7), we get
10/3
BC = 2= =10
73 m
So, the height of the tower in 17.30 m and its distance from point A = 20 + 10 = 30 m
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Long Answer Type Questions [4 Marks]

Question 44.

The angle of elevation of the top of a hill at the foot of a tower is 60° and the angle of
depression from the top of the tower of the foot of the hill is 30°. If the tower is 50 m high,
find the height of the hill.

Solution:

Let AB be the tower of the height 50 m.

Let DC be the hill of the height x. C“
Let y be the distance between foot of the hill and the tower.
ZCBD = 60°
ZPAD = £ZADB =30°  [Alternate angles] X
In AABD, AB _ o 30° A
BD T 0 P
= 5_[] = L S50m
; Y
y V3 {14800 308 v
= y = 50¥/3m (i) Ble—y—iP
In ACDB, €D tan60°= £ = v3
BD ¥
= X = /3 .y ‘
073 = X 50m [From {1)].

Hence, height of the hill is 150 m.

Question 45.
The angles of elevation and depression of the top and bottom of a lighthouse from the top of
a 60 m high building are 30° and 60° respectively. Find

1. the difference between the heights of the lighthouse and the building.
2. the distance between the lighthouse and the building

Solution:

Let AB is the building and CD is the lighthouse.

AB = 60m
ZEAC = 30° and ZEAD = 60°

AE || BD
. ZADB = 60°
In right AABD, % = cot 60°

BD _ 1
== —_— = 1

60 V30

—
R el 20¥/3m

20v3m
Now, in right ACEA = CE
OW, In rig| . tan 30° AE
CE

Y D S

V3 20V3
(f) Difference between the heights of the lighthouse and the building = CE = 20 m.
(if) The distance between the lighthouse and the building = BD = 20v/3m,

Get More Learning Materials Here : & @ @&\ www.studentbro.in



2011
Short Answer Type Questions Il [3 Marks]

Question 46.

From the top of a tower 100 m high, a man observes two cars on the opposite sides of the
tower with angles of depression 30° and 45° respectively. Find the distance between the

cars
Solution:
LetBD =yand CD =x
In right AADB, -‘g‘-g— = tan45° = 17=1
= y = 100

1 AD — o
In right AADC, <D = tan 30

100 - 1

= p 77
= x = 100V3
Now, y+x = 100+ 100V3 Be—y —»D= X »C

= 100 + 100 x 1.732
= 100 +173.2 = 273.2
Hence, distance between two cars is 273.2 m.

Question 47.

From the top of a vertical tower, the angles of depression of two cars in the same straight
line with the base of the tower, at an instant are found to be 45° and 60°. If the cars are 100
m apart and are on the same side of the tower, find the height of the tower.

Solution:
Let AB be the tower of height # and C and D are positions of the cars.
Let BC=x
In AABC, AB _ ner » A =/3
BC x
- ABx = 7"_5- h i)
In AABD, Bp = @n4s =t =1
= h = 100 +x i)
From (i} and (i), we get D4—>»Ce x =B
ho=100+ -2 = h--2 =100
T
= V3h-h = 100/3 = (V3 -1)h = 10043
100V3
h o= TR
= V3 -1
N i = 100/3(/3+1) _ 1003+v3)
(V3 -1)(3+1) 2

=50 % (3 +1.73) = 50 X 473 = 236.5m
Hence, the height of the tower is 236.5 m.

Question 48.

A ladder of length 6 m makes an angle of 45° with the floor while leaning against one wall of
a room. If the foot of the ladder is kept fixed on the floor and it is made to lean against the
opposite wall of the room, it makes an angle of 60° with the floor.Find the distance between
these two walls of the room.

Solution:
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Let AP and DP be the positions of the ladder whose length is 6 m.
Inright AABE, BE = cose0°= BP = 1

AP 6 2
= BP = % X 6=3m
i E = ° E = L
In right ADCP, DP cos45° = 5 75
JZ B le—x —»Fe4—100 - x—»C
= PC = :3\/5 m t———— 100 m —————»
77 =%

Distance between two walls = BP + PC =3 + 3v2 =3 4+ 3 x 1.41 = 3(1 + 1.41)
=3x242=723m

Long Answer Type Questions [4 Marks]

Question 49.

Two poles of equal heights are standing opposite to each other on either side of the road,
which is 100 m wide. From a point between them on the road, the angles of elevation of the
top of the poles are 60° and 30°, respectively. Find the height of the poles

Solution:
Let AB and CD be the two poles of equal height A.
A D
In AABP, B = an6r=v3 T T
h .
= x = =2 ]
ﬁ (@) h h
_h - =1
InADCE ot = tan30° = o0 o l
Blra—x —P=% 100 — x =i C
= V3h = 100-x et 100 m -
= x = 100-hV3 (i)

From (i) and (i), we get

7’*_5 = 100-hv3 = h=100y3 -3k =4h =100v3 = h=125/3

So, the height of each pole is 25v3 m.

Question 50.
From a point on the ground, the angles of elevation of the bottom and top of a transmission
tower fixed at the top of a 10 m high building are 30° and 60° respectively. Find the height of

the tower.
Solution:
Let CA be the transmission tower of height 4. Cy
LePB=x
AB _ e
In AABP, BP tan 30 h
10 .
= _— =
. «’H = x=10V3 ()] R
In ACBP, CB _ tan60° 4
PB G‘/ 10m
h+10 _ ° r
= X = '/_ P X B
= h+10 = V3x
- h+10 = V3x/3x10 [From (i)]
= h+10 =30 > h=20m

Hence, the height of the tower is 30 m.

Question 51.
From the top of a 15 m high building, the angle of elevation of the top of a cable tower is 60°
and the angle of depression of its foot is 30°. Determine the height of the tower.
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Solution:

Let & be the height of the tower, A
Let . AB =y
AB
I = 4Hb
n AABC, tan 60° BC
=2 = ;
= V3 = Tolindd V3IBC  ..(i) ym
. = BD
Now,in ACBD, tan3(° = BC
1 _ 15 hm
= — T
V3 BC 60° v
- BC = 15/3 i) ST B
From (1) and (i), we get 15m 15m
y=+v3x%x15/3 =15%x3=45m !
So, height of the towerisy + 15 =45 + 15=60m E D
Question 52.

The angle of elevation of the top of a vertical tower from a point on the ground is 60°.From
another point 10 m vertically above the first, its angle of elevation is 30.Find the height of the

tower.
Solution:
Let AB is the tower, $-
Let BC = xand AE =y Y| N\
= BE = CD=10m Jé 30 D
Also, BC = DE =x. 1

. AE 1 10 i 10m
ll'l l'lghl‘ ﬂ AED, ﬁ = tan 3{]D = i = T ¢ ﬁuo

o 3 BE—x—>C

= x = /3y D)

; AB _ .
In right A ABC, BC = tan 60°
- 0 _ s

y+10 = V/3x

= y+10 = V3(V3y) [Using (/)]
= y+10 = y=>y=10=y=5m

The height of the tower = AE+ BE =5+ 10=15m

Question 53.

The angles of depression of the top and bottom of a 12 m tall building, from the top of a
multi-storeyed building.multi-storeyed building are 30° and 60° respectively. Find the height
of the multi-storeyed building.

Solution:
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Let AB be the multi-storeyed building of height A.

__________________ A
CD be the building of height 12 m. w27t
Let BC =«x z-ﬂm
AB _
In AABC, BC = tan 60° 5 30° Y
- h = ﬁ A
X b h
= X = —= [
73 (@)
AE _ . 12m 12m
In AAED, DE = tan30°
h-12 _ 1 (..pE =
= n-ls o ~ DE = BC
' x E‘[ : Y 60° l L ]
= hv3-12V3 =x (i) Ce X >B

From (i) and (ii), we get

h 3
L = h/3-12/
V3 ’

= h=3h-36 = 2h=36 = h=18m
Hence, the height of the multi-storeyed building is 18m.

Question 54.

The angle of elevation of the top of a building from the foot of a tower is 30° and the angle of
elevation of the top of the tower from the foot of the building is 60°. If the 50 m high, find the
height of the building

Solution:

Let CD be the building of height # and AB be the tower of height 50 m.

In ABAC, %=tanéﬂ° = 5_f=ﬁ 'I B
= I=% (i) J
In ADCA, % = tan 30° ) om
> i )
= h=%=%3x5—g=%=16.ﬁ?m [From (i)} gA

Question 55.

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.
Solution:
- AB o h Y
..... — = 2 =43
In AABC, BC tan 60° = Pl
= h = V3x
AB _ .
In AABD, BD tan 30
R 1 = Xty
= = = = h= =
x+y /3 V3
From (i) and (if), we get
»@x _ Xty D#—y——»C o—x—»B
V3
= r=x+y = x=y :>x=%
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 seconds. So, total time taken by the car to reach the foot of the tower

15 15 seconds.
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Question 56.

The shadow of a tower standing on a level ground is found to be 30 m longer when
the sun’s altitude is 30° than when it is 60°. Find the height of the tower.

Solution:
Let AB be the tower of height A. A
Let BC =x
AB _ o
In AABC, BC tan 60° .
x A _
= Y= (D) 30° 60°
In AABD, AB _ h30° De—30m——»C «—x —»8
BD
h - 1
= x+30 /3
= hv3 =x+30
= W3 = 130 From (i
73 [ (0]
= W3 o= BE30Y3 53003 -
V3
= 2% =30Y3 = h=15/3m

Hence, the height of the tower is 15+/3 m.

Question 57.

A man standing on the bank of a river observes that the angle of elevation of the top of a
tree standing on the opposite bank is 60°. When he moves 40 metres away from the bank,
he finds the angle of elevation to be 30°. Find the height of the tree.

Solution:
Let h be the height of the tree AB. A“
LetBC=x
. AB _
In AABC, BC tan 60° ,
= k-3
Yk
= X = _-'"_"_ﬁ_ .(l) 30° BO° ¥
AB v De—40m—»C w—x—»B
In AABD, £ = tan 30°
BD
= T 73 = hv3 X
= hY3 = 40 + % [Using ()]
— 3h=40V3 +h = 2h=40V3 = h=203m

Hence, the height of the tree is 203 m.

2010
Long Answer Type Questions [4 Marks]

Question 58.

From the top of a 7 m high building, the angle of elevation of the top of a tower is 60° and
the angle of depression of the foot of the tower is 30°. Find the height of the tower
Solution:
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AB is a building of height 7 m and CD is a tower of height /.

Here, AB = ED=7m and CE=h-7 c
Let BD = AE=x [
Inright AAED, 25 = cot 30° h-7)
= £ =3
7 p , 60° . h
= xr=T7v3m (I) A 30° TAE
: CE _ CE _ /3 T

In right AAEC, AE tan 60° = . V3 L b
= h=7 _ /3 = h-7=17x3 [From (i)]

V3 sh Y
= h-7 =21 = h=28m ———x——»iD

. Height of the tower is 28 m.

Question 59.

The angle of elevation of a cloud from a point 60 m above a lake is 30° and the angle of
depression of the reflection of the cloud in the lake is 60°. Find the height of the cloud from
the surface of the lake.

Solution:
Let height of the cloud C from the lake be k. A is position of the point 60 m above the lake.
D is the reflection of the cloud in lake. Then, FC = FD =k

= CE = h=-60and DE =60+ h
In ri AE _ c
n right AAEC, EC cot 30°
= AE = (h-60)v3 ..() h |h-60
In righ AE _ o A He
n right AAED, ED cot 60 80 om Tl l
= AE = h ‘%ﬁﬂ (i) "B FLake
From (i) and (ii), we get
h-60)/3 = h+60
( ) V3 D
= 3h-180 = h + 60
= 2h =240=h=120m

Height of the cloud above the lake is 120 m.

Question 60.

A man on the deck of a ship, 12 m above 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 cliff is 30°. Find the
distance of the cliff from the ship and the height of the cliff.

Solution:
Let ED be the deck of the ship of height 12 m. oA
AC be the cliff of heightx + 12 T
ZAEB = 60°, ZCEB = 3(° - ;
Let distance between the cliff and the deck be y,
In ACBE B _ 12 _ 1 60°
n , BE tan 30° = y 73 e 55 B
= y=12/3 =12x1.732 = 20.784 m y ————>»
In AABE,: AB - tan6r = X =3 zm
BE ¥
X — o o—
= 273 V3 (vy=12v3) 5 C

= x= V3x12/3 = x=36m
Distance of the cliff from the ship is 20.784 m.
Heightof the cliff =x + 12 =36 + 12 = 48 m.

Question 61.
A vertical pedestal stands on the ground and is surmounted by a vertical flagstaff of height 5
m. At a point on the ground, the angles of elevation of the bottom and the top of the flagstaff
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are 30° and 60° respectively. Find the height of the pedestal.

Solution:
Let height of pedestal AB = /i m,

t
.

BC is vertical flagstaff of height 5 m. C
/BOA = 30°, ZCOA = 60° / Im
' OA _
In right ABAO, AR = cot 30° %
= OA = V3h 0
: QA _ h
In right ACAQ, AC = cot 60° i
A
= OA = A2 (i)
From (i) and (i), we get 3
V3h = BES 3 =
73 = h+5
= 2h =5=h=25m

.. Height of the pedestal is 2.5 m.

Question 62.

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

Solution:
Let ED be the window of height 9 m and AC be house of height x + 9. DC is the street of
widthy.
Here, ZAEB = 30° and #CEB = 6(° A
Q = @
In ACBE, BE tan 60
= 2= 1
=9 - 9,3 30°
= = L = 2 x¥J
YETHATAYT FReo" °
=93 _3/3n, i) y——>
AB X x_ 1 om o
In AABE, £= = tan30°=+ = L
cx _ 1 .
33 - 73 [From ()] ¥ - c
= 3m

Heightof thehouse =x +9=3+9=12m
Width of the street = 3v'3 =3 x 1.732 = 5.19 m
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