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Some Applications of Trigonometry

Selected NCERT Questions

L

Sol.

Sol.

Sol.

A circus artist is climbing a 20 m long rope, which is tightly stretched and tied from the top
of a vertical pole to the ground. Find the height of the pole, if the angle made by the rope with

the ground level is 30°.
Let AB be the vertical pole and AC be the long rope tied to point C. A

In right AABC, we have [Fig. 10.7] 20m
" AB 1 _AB 20
o_ AB B 2 =A4B by,
sin 30 AC = 2~ 30 = 2 . . 30 |
= AB=10m Fig. 10.7

Therefore, height of the pole is 10 m.

A tree breaks due to storm and the broken part bends, so that the top of the tree touches the
ground making an angle 30° with it. The distance between the foot of the tree to the point
where the top touches the ground is 8 m. Find the height of the tree.

In right angle AABC, AC is the broken part of the tree (Fig. 10.8).

So, the total height of tree = (4B + AC)

Now in right angle AABC,

AB 1 AB 8 |
andl® = —« = —=— o AB=— i
BC J3 8 J3 A
: . _ kC
Again, cos 30° = AC
30°/
VB_8 | 4cl8 8 - c
2 AC J3
Fig. 10.8
Hence, the height of the tree = AB + AC

8 16 _24

BB B BB s
A contractor plans to install two slides for the children to play in a park. For the children
below the age of 5 years, she prefers to have a slide whose top is at a height of 1.5 m, and is
inclined at an angle of 30° to the ground, whereas for elder children, she wants to have a steep
slide at a height of 3 m, and inclined at an angle of 60° to the ground. What should be the
length of the slide in each case?

24 ‘@:24‘@:3\}511,

Let AC be a steep slide for elder children and DE be a slide for A

younger children. Then AB = 3 m and DB = 1.5 m (Fig. 10.9). [

Now, in right angle ADBE, we have o .

D m
BD 15 - i
. PR LN 7
sin 30 DE  DE g 1.5m
|

= - + DE=2x15=3m & i ¢

2 DE Fig. 109

Length of slide for younger children = 3 m
Again, in right angle AABC, we have

AB NCI:
in 60° = = ——=
S AC 2 AC
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Sol.

Sol.

Sol.

6 3 6J§=2J§m

= X ——
= AC BT 3
So, the length of slide for elder children is 2 \/—?; m.

A kite is flying at a height of 60 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.

Let AB be the horizontal ground and K be the position of the kite and its height from the ground

is 60 m and let length of string AK be x m. (Fig. 10.10) i
/KAB = 60°

Now, in right angle AABK we have

sin 60° = £=6—q = »J—g:-ﬁ—q J3x =120 e ke
AK  x 2 x
120 43 1203 -
x= = _f_ = ‘3 - 4 V 2 \'\GUK
V3 V3 E Py I IO
So, the length of string is 40 J3 m. Fig. 10.10

A statue, 1.6 m tall, stands on the top of a pedestal. From a point on the ground, the angle of
elevation of the top of the statue is 60° and from the same point, the angle of elevation of the
top of the pedestal is 45°. Find the height of the pedestal.
Let AB be the pedestal of height # metres and BC be the statue of height 1.6 m.
Let D be any point on the ground such that,

ZBDA = 45° and ZCDA = 60°

Now, in ABDA, we have
45° = ﬁ:i ]=i
BRSSP DA = DA
. DA =h )
Again in AADC, we have
607 = AC _ AB+ BC
AD AD
= V3 = ’H;;'ﬁ (From equation (i) Fig. 10.11
= VBh=h+16 = (V3 -Lh=16
e LB 18 x\fg+151.6(\@+1)=1.6(\/§+1)=0‘8x(\/§+1)m
V3-1 V3-1 B3+l 3-1 2

Hence, height of the pedestal is 0.8 (V3 + )m.

Two poles of equal heights are standing oppesite to 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. [CBSE 2019 (30/1/2)]
Let AB and CD be wwo poles of equal height & metre and let g 2
P be any point between the poles, such that ZAPB = 60°
and ZDPC = 30°.

The distance between two poles is 80m. (Given)

Let AP = x m, then PC = (80 -x) m B B (80 =x)m c
80m
Fig. 10.12
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Sol.

Sol.

Now, in AAPE, we have

oo AB B
anbl= ur T
h 2
= V3 = = h=3x ()
Again in ACPD, we have
L DbC_
@n30°= 5 T (80 - x)
..L:L k_SD_x -
= Js 80-x = -—W .(11)

From (i) and (it), we have

ﬁx:gg_x = 3x =80-x
V3 80
0 = x= i =20m

= dx =8
Now, putting the value of x in equation (i), we have
h= 3 x20=2043 m

Hence, the height of the pole is 20 /3 m and the distance of the point from first pole is 20 m and
that of the second pole is 60 m.

A TV tower stands vertically on a bank of a canal. From a point on the other bank directly
opposite the tower, the angle of elevation of the top of the tower is 60°. From another point
20 m away from this point on the line joining this point to the foot of the tower, the angle of
elevation of the top of the tower is 30° (Fig. 10.13). Find the height of the tower and the width
of the canal.

Let height of the tower be /i metres and width of the canal be x metres, so AB = hmand BC =xm

Now in AABC, we have

h
tan 60° = 7 = 3 = =  h=3x wlf)

Now, in AADB, we have

. AB E B
tan 30° = DB = 3 20+x = 20+x= 43 (7))

=
>

From (z) and (i), we have

0+x=+3 x V3x = 20+x=3%

20
= 20 = Jx-x =2x = x=? =10m

D C B

Now, putting the value of x in equation (z), we have —20m—=2—xM—»
Fig. 10.13

h=+3%x10=10J3 = h=103m

Hence, height of the tower is 1043 m and width of the canal is 10 m.

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 45°. Determine the height of the tower. [CBSE Delhi 2017]
Let PQ be the building of height 7 metres and AB be the cable tower. Now it is given that the
angle of elevation of the top 4 of the tower observed from the top P of building is 60° and the

angle of depression of the base B of the tower observed from P is 45°. (Fig. 10.14)
So, ZAPR = 60° and ZQBP = 45°
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Sol.

10.

Sol.

LetQB =xm,AR = hm then, PR =xm

A
Now, in A4PR, we have
AR h
1an60°:ﬁ = \/_—; -
=  Bx=#h = h=43x ()
Again, in APBQ we have P ios\ I
. P I/ . T .
tan 45 =Q_B = 1—; = x=7 ...(i)) i Fm
Putting the value of x in equation (i), we have 45° i
h=+3 x7=743 O m—8
ie, AR =73 metres Fig. 10.14

So, the height of tower = AB = AR + RB = V8 +7=T7(+8 + 1) m.

As observed from the top of a 75 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.
Let AB be the lighthouse of height 75 m and P, Q be the L g e
position of the two ships whose angles of depression are 45°
and 30°, respectively (Fig. 10.15).
Let BP =xm and PQ = y m, we have
ZAPB = 45° and Z£AQB = 30°
Now, in A4BP we have g 5 “
B 75 - — X M—a—— Y M—
BP x Fig. 10.15
= x =75m ()
Again, in A4BQ we have
AB
BQ
1 75

= = ey = x+y=T5V3 (i)

75m

tan 45° =

tan 30° =

From (¢) and (i), we have
75 +y =753
y=T758-75 = =753 -1)
Hence, the distance between two ships is 75(\@ - 1) metres.

A 1.2 m tall girl spots a balloon moving A"‘"’ “:‘i‘"E
with the wind in a horizontal line at a 3
height of 88.2 m from the ground. The
angle of elevation of the balloon from
the eyes of the girl at any instant is 60°.
After some time, the angle of elevation
reduces to 30° (Fig. 10.16). Find the
distance travelled by the balloon
during the interval.

87 m
88.2m

Let A and B be two positions of the
balloon

> i
F‘

Fig. 10.16
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Sol.

and G be the point of observation. (eyes of the girl)
Now, we have
AC=BD=BQ-DQ =882m~-12m=87m
ZAGC = 60°, ZBGD = 30°
Now, in AAGC, we have

AC

GC
87
GC

.87 87 3 87x+3

= CG = ﬁ i E X E i

tan 60° =

U
<

= GC =20 % 3 ()
Again, in ABGD, we have
BD 1 .87
tan 30° = oD =1 :E Ve
= GD=87x 3 )

From (i) and (ii), we have
CD =87 x 3 -29 x /3

= 3 (87-29) = 583
Hence, the balloon travels 58 V3 metres.
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. Six 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. [CBSE Delhi 2017 (C)]
Let 04 be the tower of height &, and P be the initial position of the car when the angle of
depression is 30°.
Alter 6 seconds, the car reaches to O such that the angle of depression at Q is 60°. Let the speed
of the car be » metre per second. Then,

PQ = 6v ("> Distance = speed X time)
and let the car take ¢ seconds 1o reach the tower 04 from @ (Fig. 10.17). Then, OQ = vt metres.
Now, in AAQ0, we have o Lo
04 A I
- 20° = — o,
tan 60 Q0 60
i / fim
= ¥3 = = = h=+Bu ) g
vt < 30° /‘.60”
Now, in AAPO, we have 5 ' = Qﬂilﬁao
04
i a—— Fig. 10.17
tan 30 PO g
Lo ® . & S (i)
J3 6v +ut

Now, substituting the value of k from (i) into (if), we have

V3 % Bu=6v +u 6
v
= Sut = 6v + ut = =ftvw = l=5=

Hence, the car will reach the tower from @ in 3 seconds.
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| Choose and write the correct option in the following questions.
: 1. A pole 6 m high casts a shadow 2y3 m long on the ground, then the Sun’s elevation is
] [NCERT Exemplar]
| (a) 60° (b) 45° () 30° (d) 90°
: 2. The length of a string between a kite and a point on the ground is 85 m, if the string makes
| an angle 0 with the ground level such that tan0= %, then at what height is the kite from the
| : p
ground? [Competency Based Question)
: (@) 75m (by 79.41 m (¢) 80 m d) 72.5m
| 3. Aladder 18 m long makes an angle of 60° with a wall. The height of the point where the ladder
| reaches the wall is
: (@) 943 m (b) 1843 m c) 18 m ) 9m
| 4. The angle of depression of a car parked on the road from the top of 150 m high tower is 30°.
: The distance of the car from the tower (in metres) is
50,3 (b) 15043 (c) 15042 d) 75
| (a) 50 v
: 5. If the angle of elevation of top of a tower from a point on the ground which is 20,/3 m away
| from the foot of the tower is 30°, then the height of the tower is
| (a) 60 m (b) 30 m () 25 m d) 20m
: 6. If the angles of elevation of the top of a tower from the two points at a distance of 2 m and 8 m
N from the base of the tower and in the same straight line with it are 60° and 30°, then the height
of the tower is
|
| (@) 3m (5 4m {€) 5m @) 6m
: 7. 1f a 30 m ladder is placed against a 15 m wall such that it just reaches the top of the wall, then
| the elevation of the wall is equal to
| (a) 45° (b) 30° (¢) 60° (d) 50°
|
| 8. A 1.6 m tall girl stands at distance of 3.2 m from a lamp post and casts shadow of 4.8 m on the
] ground, then the height of the lamp post is
: (@) 8m () 4m () 6m (d) %m
| 9. An observer 1.6 m tall is 20,3 m away from a tower. The angle of elevation from his eye to the
| top of the tower is 30°. The height of the tower is
: (@) 21.6m ) 232 m () 24.72 m () None
| 10. From the top of a 42 m high light house, the angles of depression of two ships that are in a
| straight line are 60° and 45° respectively. What is the distance between the two ships?
|
(Use /3 = 1.73)
|
| (@) 124 m (b) 17.8 m () 242 m d) 32.39m
|
| Answers
: 1. (a) 2. (a) 3. (@) 4. () 5. (d) 6. (0) 7. (b
8. (d) 9. () 10. (b
|
|
|
Lk e e e e I I XK X I |
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Sol.

Seol.

Sol.

Sol.

Very Short Answer Questions

Each of the following questions are of 1 mark.
1

If a tower 30 m high, casts a shadow 10 '3 m long on the ground, then what is the angle of
elevation of the sun ? [CBSE (AI) 2017)

2. 1 Tower AR 18 30om and chadow BLIS 10Em
i _\m ARBC  wnith is "nah’t hdgnaj_z_.___ o
3 b % _lonB = AR e
cwoam— © 'BC \-D\Ea
tcm& J§

S ———— B[ 50 G._o_"* NE e e en9.
so, @anagle oF elevabion Bf sun is egv [ToppersAnswer2017]

If the angle of elevation of a tower from a distance of 100 m from its A
foot is 60°, then what will be the height of the tower? [NCERT Exemplar)

Let & be the height of the tower. (Fig. 10.18)

— p
tan = 3
h
= 1 £
v 100 B 100 m ¢
= 100v3 m Fig. 10.18
If a pole 12 m high casts a shadow 4 /3 m long on the ground, find the
Sun’s elevation. [NCERT Exemplar]
12m
1
tan § = —2=i=\/3
143 V3
8 = c
= 6=60° 4¥3m
Fig. 10.19

A ladder, leaning against a wall, makes an angle 60° with the horizontal. If the foot of the
ladder is 2.5 m away from the wall, find the length of the ladder. [CBSE (A1) 2016(30/2)]

= 1o
I DA 9w A A0 conh £C=60"
| e Lootda = .= AL
S SR o -~ il 4 i S
————— i ?’ 2k
Lttt ™ S = 2¥ 25 = Ac
AN e, 3 St
i E - A
el Sad B e ol oses

An observer, 1.7 m tall, is 20 /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. [CBSE (F) 2016]
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Sol.

Sol.

Sol.

Each of the following questions are of 2 marks.

1

Let AB be the height of tower and DE be the height of observer. A]
AC el
Then in AACD, — = tan 30°.
bC 30°
D
x 1 1.7m 1.7m
= =@nd0’=—= = x=20
s e 5 x m X
20f3m -
AB =20+ 1.Y=21.7m Fig. 10.20

In Fig. 10.21, the angle of elevation of the top of a tower from a point C on the ground, which is
30 m away from the foot of the tower, is 30°. Find the height of the tower. [CBSE 2020(30/5/1)]

A
2 30m .
Fig. 10.21
We have, A
- _ 4B 1 _4B
tan30° = BC = 3= 30
30 3 _ 3043
= AB=xT =T = 10/Bm . -
3 3 20 30° S
/3 48 B 30m L2

Height of the tower = 10¢/3m Fig. 10.22
The ratio of the height of a tower and the length of its shadow on the ground A
is 3 : 1. What is the angle of elevation of the sun? [CBSE Delhi 2017]

. AB _ 3

Given: — = —

BC 1

AB
N sl
Then, tan BC NG
= 0 = 60° i =
Fig. 10.23

‘Skysails’ is that genre of engineering science that uses extensive utilization of wind energy to
move a vessel in the sea water. The
‘Skysails’ technology allows the towing
kite to gain a height of anything between
100-300 metres. The sailing kite is made
in such a way that it can be raised to its
proper elevation and then brought back
with the help of a ‘telescopic mast’ that
enables the kite to be raised properly
and effectively.

Based on the following figure related to
sky sailing, answer the questions:

Fig. 10.24

. L L L e L L Ty
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() In the given figure, if cos (90 - 6) = cos (30 — 30°), where 6 and 36 - 30° are acute angles,
then find the value of 6.
(ii) What should be the length of the rope of the kite sail in order to pull the ship at the angle
6 (calculated above) and be at a vertical height of 200 m?
Sol. (i) cos(90°-8)=cos(36-30°)
=00°-6=30-30°=06=30°
o BB
(i) AC sin 30
200 1
=—=340C =
aC -2 AC =400 m
. Length of rope = AC = 400 m
2. The height of a tower is 12 m. What is the length of its shadow when A
Sun’s altitude is 45°?
Sol. Let AB be the tower [Fig. 10.25].

Then, £C=45°, AB=12m SH
a 45°—£-l2 = 1712 = BC=12
"= Be T BC ~ B Tem B c
The length of the shadow is 12 m. Fig. 10.25

3. The angle of elevation of the top of a tower from a point on the ground, which is 20 m away
from the foot of the tower, is 60°. Find the height of the tower.

Sol. Let BC be the tower whose height is # metres and 4 be the point at a distance of 20 m from the

foot of the tower. The angle of elevation of the top of the tower from point A is given to be 60°.

Now, in right angle ACBA we have, c
BC_ h _ o h
1a1160°—AB—20=¢3—20 I
=  h=20V3m e =
20m

Fig. 10.26

Hence, the height of the tower is 20 V3m.

Each of the following questions are of 3 marks.
1. On a straight line passing through the foot of a tower, two points C and D are at distances of
4 m and 12 m from the foot respectively. If the angles of elevation from C and D of the top
of the tower are complementary and angle of elevation at C is 60° then find the height of the
tower.
Sol. Itis given that ZACB and ZADB are complementary and ZACE = 60°.
LADB = 90° - 60° = 30°

A
Now, in right AABC,
5. AB:
tan 60° = BC - 4
60° = A .
tan = Z
h
sz@ 60° 30°
) B 4m C D
=8 h=4y3m — e
Fig. 10.27 (a)
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Alternately
In right AABD,

oo AB _ k.
T T
-

J3 12

12 12
=" h=""=443
v ¥3m

& V3

. Height of tower is 4/3 m.

As observed from the top of a 100 m high light house 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

light house, find the distance between the two ships. [Use '3 = 1.732] [CBSE 2018(30/1)]
2'59- D;ﬂqx-nh e

|- ABa h"Mmuug = 10D Iq'q’u
W as” R 7 C= bsatl S
|| R 0> benk 2.

- AR ' o T fad: (D on -
) . { i P (dlistonce b Joo shigs)
i o-)-————f Ty i ]
| wdim Gl X
i We [chow, s
| danlfen= EE Mﬂpg;gﬂ- AR

ey K' P = Bbh°
! -3 -h-.q;', Lj': -5 fopIos .[E
I 3 e ]
1 | = iom
i % ] -
'\: =D %z oo m. G- ddlon [“ﬂ“]
i . (onéd = 1003,
= oz loofi-ke. & loo(J) b
(niven , Jiz 1732, )
5 a= 100 (1:7224) = | The dstance letween the hoatr is

= |0RX G732 P32 )

2. 2m.

e —

e e———

[Topper’s Answer 2018]

men. (Use 8 = 1.73)
point M; and My respectively; [Fig. 10.27 (b)]

In AABM,, = tan 30° =

&l

AB
BM,
= BM,= 75{3m

3. Two men on either side of a 75 m high building and in line with base of building observe the
angle of elevation of the top of the building as 30° and 60°. Find the distance between the two
[CBSE (F) 2016]

Let AB be the building having height 75 m and the angles of elevation are 30° and 60° from the
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Sol.

Sol.

A
™mm
130° 60"
My B M,
Fig. 10.27 (b)
In AABM,,
AB
BM, = 1an 60° = /3
75
= BMy = 5 = 253 m

MM, = M,B+ BM,

7543 + 2543 = 1003 m = 173 m
', Distance between two men = 173 m

Determine the height of a mountain if the elevation of its top at an unknown distance from
the base is 30° and at a distance 10 km further off from the mountain, along the same line, the
angle of elevation is 15° (Use tan 15° = 0.27)
Let AB be the mountain of height A kilometres. Let € be a point at a distance of x km, from the
base of the mountain such that the angle of elevation of the top at C is 30°. Let D be a point at a
distance of 10 km from C such that angle of elevation at ) is of 15°.
In AABC (Fig. 10.28), we have B
3 km
AB 1 _h - : "
tan 30° = = B o D 115 ’40/ 5
AC <« 10km—»%— xkm—»
= x = 3k Fig. 10.28
In AADB, we have
AB __k
tan 15%.= D = 0-27_x+lﬂ
= 027 x+ 10)=h 8)

Substituting x = v3k in equation (i), we get
0.27 (V3h + 10) =4
= 0.27 x 3k + 027 x 10 =4
= 27=h-027x ¥3h =  27=h(1-027% 3)

. _ B
= 9.7 = h (1 -0.46) = K E s

Hence, the height of the mountain is 5 km.

From a point on a bridge across a river, the angles of depression of the banks on opposite sides
of the river are 30° and 45° respectively. If the bridge is at a height of 3 m from the banks, find
the width of the river.

In Fig. 10.29, A and B represent points on the bank on opposite
sides of the river, so that 4B is the width of the river. P is a point
on the bridge at a height of 8 m, i.e., DP = 3m. We are interested
o determine the width of the river, which is the length of the
side AB of the A4PB. B

Fig. 10.20
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Sol.

Sol.

In right AADP, ZA = 30°

2
So, tan 30° = D
1 3

ie., E = a0 or AD =33 m
Also, in right APDB,

PD 3

it . o =]

TR tan 45° = DB

DB = 3m

Now, AB = BD+AD=3+3y3 =301+ V3)m

Therefore, the width of the river is S(x@ + 1) m.

The angle of elevation of a aeroplane from a point A on the ground is 60°. After a flight of
30 seconds, the angle of elevation changes to 30° If the aeroplane is flying at a constant height

of 36003 metres then find the speed of the aeroplane.

[Competency Based Question] [CBSE 2019 (30/5/1)]
Let the position of plane be at €, after 30 seconds, it will be at C' (See figure 10.30)

LetAB =xmand AB'=ym
In AABC, we have

__ BE
tan 60° = AE
360043
= V3= — = x=3600m
Now,
In AAB'C’, we have
o 1 3600+/3
tan 30° = Re —-—= /8

=
AB V3 3
= y = 3600 X 3 = 10800 m
; Distance covered in 30 seconds = y - x

C e

@ =
"< 36003 m—»

\~60D "
e ol
-—X N —DB
¥ m
Fig. 10.30

= (10800 - 3600) m = 7200 m

5 7200
Speed of the plane = ——
peed of the plane a5

= Speed of the plane = 240 m/sec. = 240 X % km/h = 864 km/h

A moving boat is observed from the top of a 150 m high cliff

moving away from the cliff. The angle of depression of the boat
changes from 60° to 45° in 2 minutes. Find the speed of the boat

in m/h. [CBSE Delhi 2017] o
Let the speed of boat be x m/min.
Ch=2x
In A4ABC, 4
@ = tan 60° = 3= @ =50v3m
y V3
In AABD
L — = 150 = 503 + 2
g+ 2

oy = 503 m)

“— y— D>

Fig. 1031
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= x = 25(3- 3)
Speed = 25(3 - J/3) m/min
= 25 % 60 (3 -+/3) m/h = 1500 (3 - +/3) m/h

8. 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 200 m, find

the distance between the two ships. [Use V3 = 1.73]

Sol. Let the distance between the two ships be d metres.

[CBSE Delhi 2014]

Let the distance of one ship from the light house be x metres. Then, the distance of the other ship

from the light house will be (d - x) metres.
In A4CO,

0c _ 200
tan45® = -7 0
20;] o -
L= = x=200m .(4) [
. o oc 200/m
In ABCO, 1tan60® = BC
200 200
B = o g e 60’
d-x J3 A = T B
Substituting the value of x from () -
o - % Fig. 1032
3
d = 2R 900=200] 5 +1
- It WV
_ 20n[ L2 3] L agpy X2 43), 5
V3 NERE
3+3 1.73 + 3] 3
= EUOLQ = QUOXE—J = 200xg=%=315.55 m
3 3 3
9. A vertical tower stands on a horizontal plane and is
surmounted by a flagstaff of height 5 m. From a point on Flagstaff
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) [CBSE (F) 2016] -
Sol. Let height of tower be x m and
distance of point from tower be y m.
» x 1
(@) From the Fig. 10.33, = = an 30° = —— =y = /3
g y 5 y .
5 ™
@ F2 wpnnore 3 or EE2 = B (hyimioB) w2 S
b J3x ’ et
5 5o
S x+h=% = x=§=2.5 — 3 g
Height of tower = 2.5 m Fig.10.33

Distance of point from tower = y = /3%
= (2.5 X 1.732) or 433 m
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10. A spherical balloon of radius r subtends an angle 6 at the eye of an observer. If the angle of

elevation of its centre is ¢, find the height of the centre of the balloon.

[Competency Based Question] [NCERT Exemplar]

Sol. In Fig. 10.34, O is the centre of balloon, whose radius OF = r and ZPAQ = 8. Also, Z0AB = ¢.
Let the height of the centre of the balloon be £. Thus OB = h.

In AOAP, we have

i)
sin 5 = i ,where 04 = d 1)
Also in AOAB,
. h B
sin § = ] .(11)
From (z) and (i), we get
h
sing 4 A . 2}
g OF h = rsin ¢ cosec — y
sin— 7 d 2 Fig. 10.34
2

Each of the following questions are of 5 marks.

1. 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. (Use V3 =1.73) [CBSE (AI) 2016(30/2)]
Sol.
F' —
2ol 10 — _ sl
$n_ A fABC, LACE -§6° 2 fwum
famébs' = 3 : ; s
100 =03 e A |
BC he . oyl
— 1 L7 PSSR
o 190 = Bel= 3 " .
ES P A
L dn 4 ABD, 2z ADB =30"
: 1 3 A8 - 1 = Jo0 = _
i3 By $3 Bb I3
’ID'DJ_ BD = g_- 7 !
Etnuuuv’ Aeadonncs Inourdleod b Mx.!h '—("'f-*’lb M= Ld(

E) ﬂmﬁ— 16D 7y

} LEN
xoy D 16p[[E- 1= qo[3-11- 12
Y s J - [ E \1.3-
Ch = dey, o A6t ZafE = sendom
2 2 3
- o = 2 601 139 o3 46
3 =)

A115.33m | (Topper's Answer 2016]
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2

Sol.

Sol.

From a point on the ground, the angles of elevation of the bottom and the top of a tower fixed
at the top of a 20 m high building are 45° and 60° respectively. Find the height of the tower.
[CBSE 2020(30/2/1)]

Let AB be the building of height 20 m, BC be the transmission tower of height £ m and O be
any point on the ground.

LetOA =xm C
Now, InAQAB,we have 1
AB 20 hm
° = — AL
andf =or = =g l
= x=20m =kE) B
In A OAC, we have
20 m
o AT _h+20
an60° = o5 = V3 . -
_ M 45°
= h+20=20V3 = h=20/3-20 i 4
= h=20(y3 -1)=20(1.73-1) Fig. 10.35

h=20x073 =146 m
Height of the tower = 14.6 metres

U

If the angle of elevation of a cloud from a point 10 metres above a lake is 30° and the angle of
depression of its reflection in the lake is 60° find the height of the cloud from the surface of

lake. [CBSE 2020(30/3/1)]
Let the position of the cloud be E (Fig. 10.36), and F be the image of the cloud in the lake.
In A BDE, we have £
h
tan 30° = - hm
1 h Be130° Iy
= et i
§8; 10m| Neos M 10m
Al ; xm c
= x=4y3h () Lake
In A BDF, we have
Fp 10+ (h+ 10) G0y
an6l’=——=———"+
BD * i
. .
= V3 = F; - [From (#)] Fig. 10.36
V3 h

= Sh=h+20 = 2h=20 = h=10m
Height of the cloud from the surface of lake = (10 + 10) m
=20m

A man in a boat rowing away from a light house 100 m high takes 2 minutes to change the
angle of elevation of the top of the light house from 60° to 30°. Find the speed of the boat in
metres per minute. (Use /3 = 1.732]) [Competency Based Question] [CBSE 2019 (30/1/2)]

Let AB be the light house of height = 100 m.

Also let the distance DC = x metres and CB = y metres.

In AABC, we have / 100
o_ AB 'y
tan 60° = BC aor /\.‘50;.
= . D C B
J3 = 100 (;0 y= —109 m -0 - 1 -
Fig. 1037
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In AABD,
;)
tan 30° = 2D
1 _ 100 o o
5 EEy = x+y=1003 ..(i)
From equations (i) and (i1), we get
£+1%0 _100/3 = Bx+100=300 = 2= 2,
V3 V3
Time taken to travel from C to D = 2 minutes
As we know that speed = M
Time
200 200 100 .
= = = ——=57.74 2
3 2% 73 1739 m/ min (approrx.)
o

Hence, the speed of boat is 57.74 m/ min.

5. From the top of a tower, 100 m high, a man observes two cars on the opposite sides of the tower
and in same straight line with its base, with angles of depression 30° and 45°. Find the distance
between the cars. [Take /3 = 1.732] [CBSE 2017 (30/3)]

Sol.

z0.|
| Tolnd * AC

Solution: o
Insagp, <«DAB=30°
An & BDC, LBCD =45°,
e e o e copeer i alo, BD =100,
ln_mgni ABBT,. - p——
toan z0° = DB

AR

- __L_':_ Aopo m e e 4

Y3 3
A8 =woyi 100 » V132
o = V%2
MNwygwta®eC,
__tonus?- DB —
L e B

Y= 1o =>» BC=I0CYN.
BC

Now, AC= ARHIB (= 100 1722w 2713.2wm
i or 100 (N34 D
[Topper’s Answer 2017]
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6. The shadow of a tower standing on a level ground is found to be 40 m longer when the Sun's
altitude is 30° than when it was 60°. Find the height of the tower. (Use '3 = 1.732])

Sol.

[CBSE 2019(30/3/1)]

S ps . ,@LF,ML.W

ﬂnb’m% dousere o U0 T
m;a«%:—uol_e_

AR wdde

T he= MW c{%wm T

ot 3o Bl .séwabuuaé epen,
o= o < 426 i
‘. ab- F e 'fO‘"‘ 4 e O T
“ff..._@. = H0m . e B -
B | 7 . . = =
1l demso” = AB
Pl
> Baec-pn 5 Bo- S =
fg .
}; b Abp
I doamae’ = AL IJ’ 5
| Bh uof-&”
= bhot b = JEXAR
] ﬂ;--‘:' i ho+ AB = JAxAR [Fut B "_‘J@ M@}‘
i i ] Y z E
= apf-)\ = o
Y
> mb(g 1)= 4o i
| 2 AR % = 40 = Am = YoxTs o o
4 = g
- =2 A= RoSam bt
Qoo tde 3 =1-F32 - BB =20k F32wm = B4t6Umg -
RS &
e e = e lim . e SN WP Y
i T [Topper’s Answer 2019)

7. A vertical tower of height 20 m stands on a horizontal plane and is surmounted by a vertical
flag staff of height k. At a point on the plane, the angle of elevation of the bottom and top of
the flag staff are 45° and 60° respectively. Find the value of s.

Sol.
LetAD =xm

Let AB be the vertical tower and BC be the flag staff.
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[CBSE 2020(30/3/1)] :
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Sol.

Sol.

In A ABD, we have

41 A
tan4h5 D
0
=¥ 1= 27 = x=20m
In A ACD, we have
o = AC
tan 60 D s
/ h+20 ” h+20 A xm D
= = = =0 Fig. 10.38
= 2043 = h+20 = k=203 -20

= h=20(/3-1)m
A boy standing on a horizontal plane finds a bird flying at a distance of 100 m from him at
an elevation of 30°. A girl standing on the roof of 20 metre high building, finds the angle of
elevation of the same bird to be 45°. Both the boy and the girl are on opposite sides of the bird.
Find the distance of bird from the girl. [Given 2 = 1.414] [CBSE 2019(30/5/1)]

Let B be the position of bird. O and P be the positions of boy and girl respectively and PQ be the
building.

B
We have, #AOB = 30° and, #BPM = 45°
In AAOB, we have \QQ“‘ 30m e
M Lp
sin 30° = AR = l:ﬁ . som ™ |z0m
100 2 100 |30
= AB = 50 m 2 A wm o Q

BM = AB =AM =50-20 =30 m Fig. 10.38

In APBM, we have

BM 1 30
sin45° =75 = Eow > BP =302 m

Hence, distance of bird from girl is 30 \ﬁ m.

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.

[Competency Based Question]

In Fig. 10.40, let C represents the position of the man on the deck of the A
ship, A represents the top of hill and D its base.
Now in right-angled triangle CWD,
10 10
tan 30° = —— = WD =
! WD tan30°
= wo=10_1043 = 173 m sy
= [0
NG 10m
30
Also, in right-angled triangle ABC, we have &vv D
Water level
4B 4B . .
tan 60° = BC T Wn (From fig. BC = WD) Fig. 10.40
AB
= V3= — = AB=10V3xy3 =30m
103 8y =803
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(i) What is the angle of elevation if they are standing at a distance of 42 m away from the
monument?
(@) 30° () 45° (c) 60° (d) 0°

(i) They want to see the tower at an angle of 60°. So, they want to know the distance where
they should stand and hence the distance is

(a) 24.24 m ) 20.12m (€)42 m (d) 24.64 m
(iit) If the altitude of the Sun is at 60° then the height of the vertical tower that will cast a
shadow of length 20 m, is
20 15 ;
@) 20/3m b) —m ¢) —m d) 15¢3 m
( Q] 73 () 7 )
(iv) The ratio of the length of a rod and its shadow is 1:1. The angle of elevation of the Sun is
(a) 30° (b)45° (c) 60° (d) 90°

(v) The angle formed by the line of sight with the horizontal when the object view is below
the horizontal level is

(a) corresponding angle (b) angle of elevation
(¢) angle of depression (d) complete angle
Sol. (i) Let 8 be the angle of elevation. \ndia Gate
_az 2m
tanf = 2= 1
= w@nf=1=tan45 = =45 9
Angle of elevation is 45° e
ngle of elevation is 45°. Fig. 10.42
.. Option (b) is correct.
(#) Letx m be the required distance.
@an60° = % £
42 42 %
) vfg = T = x= = %
V3 §
42 34248 : E
P AV el A PR = (N
\/g \/5 3 xm
=14 x 1.732 = 2424 m Fig. 10.43

.. Option (@) is correct.
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(ti1) Let b m be the height of the vertical tower.

We have,

— =
tan 60° = 2—0 -
= h _ i
= V3=—— = h=20y3m
20 (%
. Option (a) is correct. 20m
(tv) Let 8 be the angle of elevation. Fig:10.44
Lan6=}—=1 = 1an 8= 1 = 1an 45° = 0 = 45°

2. Option (b) is correct.
(v) Angle of depression
. Option (¢) is correct.
2. A guard, stationed at the top of a 300 m tower, observed an unidentified boat coming towards
it. A elinometer or inclinometer is an instrument used for measuring angles or slopes(tilt). The

guard used the clinometer to measure the angle of depression of the boat coming towards the
lighthouse and found it to be 30°.

Based on the above information answer the following questions.

(i) Make a labelled figure on the basis of the given information and calculate the distance of
the boat from the foot of the observation tower.
(ii) After 10 minutes, the guard observed that the boat was approaching the tower and its
distance from tower is reduced by 300(+/3 1) m. He immediately raised the alarm.
What was the new angle of depression of the boat from the top of the observation tower?
Sol. (i) 2

300m

\30° 1
C X B
Fig. 10.45
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In AABC,tan 30° = (52—0:- x = 300,/3m

(i) Distance of boat from tower = 300y'3 —300(/3 1) = 300 m
Let the angle of depression = 0

_ 300 _ ]
mnB_SDO_[=9_45

m Objective Type Questions: [1 mark each]
1. Choose and write the correct option in each of the following questions.

(i) Which are the angles of depression from the observing positions A and € respectively of the
object at E in Fig. 10.462

Cc A
45°
60°
E D B
Fig. 10.46
(a) 30°, 60° (h)45°, 30° (€) 45°, 60° () 15°, 30°

(#) The length of the ladder making an angle of 45° with a wall and whose foot is 7 m away
from the wall is

(a) ?m () 742 m (€) 14y/2 m (d) 14m

(1) A tower casts a shadow 90 m long and at the same time another tower casts a shadow of
120 m on the ground. If the height of the second tower is 80 m, then the height of the first
tower is
(@) 60 m #55m (¢) 50 m (d) 40 m

(7v) If the angles of elevation of a tower from two points distant @ and b where a > b from its
foot and in the same straight line from it are 30° and 60°, then the height of the tower is
[Competency Based Question]

(@ Ja+b ®) Yab © va-b @ /5

(v) The angles of elevation of two cars, from the car to the top of a building are 45° and 30°. If
the cars are on the same side of the building and are 50 m apart, what is the height of the
building?

(@) 25(y3+1)m (B 2B5(/3-1)m () 50(/3+1)m @ 50(y3 -1)m
m Very Short Answer Questions: [1 mark each]
2. The ratio of the length of a tree and its shadow is 1 : _v% . What is the Sun's angle of elevation?

3. Iftwo towers of height h; and hg subtend angle of 60° and 30° respectively at the mid-point of the
line joining their feet, then find A : hs. [CBSE Delhi 20151
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The height of the tower is 100 m. When the angle of elevation of Sun is 30°, then what is the
length of shadow of the tower?

The tops of two poles of height 16 m and 10 m are connected by a wire of length { metres. If the
wire makes an angle of 30° with the horizontal, then find [.

An observer, 1.5 m tall, is 28.5 m away from a 30 m high tower. Determine the angle of elevation
of the top of the tower from the eye of the observer. [CBSE Delhi 2017 (C))

The angle of elevation of the top of a tower from a point P on the ground is o. Afier walking a
distance 4 meter towards the foot of the tower, angle of elevation is found to be B. Which angle
of elevation is greater?

® Short Answer Questions-I: [2 marks each]

Atree is broken by wind. The top struck the ground at an angle of 30° and at a distance of 30 m
from the root. Find the height of the whole tree.

The angle of elevation of a ladder leaning against a wall is 60° and the foot of the ladder is 9.5 m
away from the wall. Find the length of the ladder.

m Short Answer Questions-II: [3 marks each]

From a window 15 m high above the ground 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 30° and 45°,
respectively. Show that the height of the opposite house is 23.66 m.[Competency Based Question]

The length of a string between a kite and a point on the ground is 90 metres. 1f the string makes
an angle 8 with the ground level such that tan 6= %ﬁ , how high is the kite? Assume that there
is no slack in the string.

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 [irst, its angle of elevation is 45°. Find the height of the
tower. [NCERT Exemplar]

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. (Use NEE 1.78). [CBSE Delhi 2016]

From the top of a 120 m high tower, a man observes two cars on the oppasite sides of the tower
and in straight line with the base of tower with angles of depression as 60° and 45°. Find the
distance between the two cars. (Take J3 = 1.732) [CBSE Delhi 2017 (C)]

The angles of depression of two ships from an aeroplane flying at the height of 7500 m are 30°
and 45°. If both the ships are in the same line and on the same side of the acroplane such that

one ship is exactly behind the other, find the distance between the ships. [Use V3 = 1-73]
[CBSE (F) 2017]

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 tower 1o the foot of hill is 30°. If tower is 50 metre high, find the height of the
hill. [CBSE 2018 (C) (30/1)]

A man in a boat rowing away from a light house 100 m high takes 2 minutes to change the angle
of elevation of the top of the light house from 60° to 30°. Find the speed of the boat in metres per
minute. [Use v3 = 1.782] [CBSE 2019(30/1/1)]
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The angle of elevation of the top of a tower 30 m high from the foot of another tower in the same

plane is 60° and the angle of elevation of the top of the second tower from the foot of the first

tower is 30°. Find the distance between the two towers and also the height of the other tower.
[NCERT Exemplar]

m Long Answer Questions: [5 marks each]

Amit, standing on a horizontal plane, finds a bird flying at a distance of 200 m from him at

an elevation of 30°. Deepak standing on the roof of a 50 m high building, finds the angle of

elevation of the same bird to be 45°. Amit and Deepak are on opposite sides of the bird. Find the
distance of the bird from Deepak. [Competency Based Question] [CBSE 2019(30/2/1)]
A moving boat is observed from the top of a 150 m high cliff moving away from the cliff. The
angle of depression of the boat changes from 60° to 45° in 2 minutes. Find the speed of the boat
in m/min. [CBSE 2019(30/4/2)]

There are two poles, one each on either bank of a river just opposite to each other. One pole is

60 m high. From the top of this pole, the angle of depression of the top and foot of the other

pole are 30° and 60° respectively. Find the width of the river and height of the other pole.
[CBSE 2019(30/4/2)]

The angles of depression of the top and bottom of a 8 m tall building from the top of a tower are
30° and 45° respectively. Find the height of the tower and the distance between the tower and
the building. [CBSE 2019(C)(30/1/1)]
As observed from the top of a lighthouse, 75 m high 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. [CBSE 2019(C)(30/1/1)]
The lower window of a house is at a height of 2 m above the ground and its upper window is
4 m vertically above the lower window. At certain instant, the angles of elevation of a balloon
from these windows are observed 1o be 60° and 30°, respectively. Find the height of the balloon
above the ground. [NCERT Exemplar]

The angle of elevation of the top of a hill at 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, what is the height
of the hill? [CBSE Delhi 2017]
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. [CBSE Delhi 2017]
A bird is sitting on the top of a tree, which is 80 m high. The angle of elevation of the bird, from
a point on the ground is 45° The bird flies away {rom the point of observation horizontally and

remains at a constant height. Afier 2 seconds, the angle of elevation of the bird from the point of

observation becomes 30°. Find the speed of flying of the bird. [CBSE Delhi 2016]

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 ¥, 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. (Use 3 = 1.73) [CBSE (AI) 2016]

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. [CBSE (AI) 2016]
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30. Two points 4 and B are on the same side of a tower and in the same straight line with its base.
The angles of depression of these points from the wop of the tower are 60° and 45° respectively.
If the height of the tower is 15 m, then find the distance between these points.[CBSE Delhi 2017]

Answers

L. (i) (o) (@) (&) (iit) (@) (@) ) @) (@)
2. 60° 5811 41003 m 5. 12m 6. 45° 7. B is greater
8.30/3m 9.19m 11. 7941 m  12. 23.66 m 13. 118.25 m, 68.25 m

14. 189.28 m 15. 5475 m  16. height of hill = 150 m 17. speed of boat = 57.73 m/min
18. 1043 m, 10 m 19. 504/2m  20. Speed of boatis (75 - 25 /3 ) m/min or 31.7 m/min
21. width of river = 20y/3mand height of pole = 40 m

22. height of tower = 12 + 4,/3 m = distance between tower and building

23. 75(y/3-1)m 24. 8 m 25. 150 m 26. 120m  27. 29.28 m/s
28. 54.64 m, 94.64 m 29. 60 m; 2043 m 30. 5(3-y/3)m
Self-Assessment
Time allowed: 1 hour Max. marks: 40
SECTION A
1. Choose and write the correct option in the following questions. Bx1=3)

(z) Observe the figure below.

g A .
EEEN
EEEN

o

l

If AB is line of sight, which of these angles represents the angle of elevation?
[Competency Based Question)

(a) ZABC (b) ZBAP () ZACB () ZBAC

Fig. 10.47
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(@) 14.8 m () 6.2 m (¢) 124 m (d) 24.8 m
2. Solve the following questions. 2x1=2)
() An observer 1.5 m tall is 20.5 m away from a tower 22 m high. Determine the angle of
elevation of the top of the tower from the eye of the observer.
(i) Ifthe angle of elevation of top of a tower from a point on the ground which is 20¢'3 m away
from the foot of the tower is 30°, find the height of the tower.
SECTION B
m Solve the following questions. (4%x2=8)
3. If the length of the ladder placed against a wall is twice the distance between the foot of the
ladder and the wall. Find the angle made by the ladder with the horizontal.
4. The shadow of a tower standing on a level plane is found to be 50 m longer when Sun’s elevation
is 30° than when it is 60°. Find the height of the tower. [NCERT Exemplar]
5. The angles of elevation of the top of a tower from two points distant s and [ from its foot are 30°
and 60°. Prove that the height of the tower is Vst . [NCERT Exemplar]
6. In Fig. 10.48, height of a building is £ + 2 and point C is & m from the oot of the building. Find
the angle of elevation of the top of the building from a point 2 m from point C.
h+2
P Smec & °
Fig. 10.48
® Solve the following questions. 4x3=12)
7. 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°. Find the
distance of the hill from the ship and the height of the hill. [CBSE (AI) 2016]
8. An observer finds the angle of elevation of the top of a tower from certain point is 30°. If the

(1) A boy is standing at the top of the tower and another boy is at the ground at some distance
from the foot of the tower, then the angle of elevation and depression between the boys
when both boys look at each other will be

(@) equal
(b) angle of elevation will be greater
(¢) cannot be predicted
(d) angle of depression will be greater
(127) The angle of elevation of a ladder leaning against a wall is 60° the foot of the ladder is
12.4 m away from the wall. The length of the ladder is

observer moves 20 m towards the tower, the angle of elevation of the top increases by 15°. Find
the height of the tower. [NCERT Exemplar, CBSE Delhi 2017]
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. (Use V3 = 1.73). [CBSE Delhi 2016]
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10. A man observes a car from the top of a tower, which is moving towards the tower with a uniform
speed. If the angle of depression of the car changes from 30° to 45° in 12 minutes, find the time
taken by the car now to reach the tower. [CBSE (AI) 2017]

m Solve the following questions. (3 x5 =15)

11. The angles of depression of the top and bottom of a building 50 metres high as observed from the
top of a tower are 30° and 60°, respectively. Find the height of the tower and also the horizontal
distances between the building and the tower.

12. An aeroplane is flying at a height of 300 m above the ground. Flying at this height, the angles of
depression from the acroplane of two peints on both banks of a river in opposite directions are

45° and 60° respectively. Find the width of the river. [Use NER 1-752] [CBSE (AI) 2017]

13. A ladder rests against a vertical wall at an inclination a to the horizontal. Its foot is pulled away
from the wall through a distance p so that its upper end slides a distance g down the wall and

. p cosP-cosa
then the ladder makes an angle P to the horizontal. Show that ~=—————1,

g sino-sinf

[Competency Based Question] [NCERT Exemplar]

Answers
1. (@) (@) (i) (a) (1) (d)
2. (i) 45° () 20 m
3. 60° 4. 25/3m 6. 45° 7. 10y/3m,40m 8. 10(y/3+1)m
9. 118.25m,68.25 m 10. 16 minutes 23 seconds
11. 254/3m,75m 12. 473.2 m
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