Some Applications of
Trigonometry

( Fastracl« Revision )

» Line of Sight: If an observer is viewing an object, the » The height or length of an object or the distance
straight line joining the eye of the observer to that object between two distant objects can be determined through

Iscalied line orsight: Object trigonometric ratios.
» Angle of Elevation: The
angle of elevation of an K“UWIBng BOOSTER ,,
object viewed is the angle : :
.Th
pariiig By e Une aF Slght 1. The angles of elevation and depression are always
with the horizontal when Eaiglaf acute angles.
it is above the horizontal elevation 2. Ifthe angle of elevation of the tower (or Sun) decreases,

level, /e., the case when we
raise our head to look at the i corver Herzaritallevel

object. 3. If the observer moves towards (or moves away) the

> Angle of Depression: The _ Horizontal level

angle of depression of an Angleof ¢

: . , dapression
object viewed is the angle

formed by the line of sight

with the horizontal when it

is below the horizontal level,

l.e., the case when we lower

our head to look at the object. ¥ Object

g}b Practice Exercise

= the shadow of the tower (or Sun) increases.

Observer perpendicular line, the angle of elevation increases

(or decreases).

4. If the height of tower is doubled and the distance
@ between the observer and the foot of tower is also
/1~ doubled, then the angle of elevation remains same.

Q5. The angle of elevation of a ladder leaning against

' Multiple choice Questions N a wall is 60° and the foot of the ladder is 4.6 m
= away from the wall. The length of the ladder is:
Ql. If a pole 6 m high casts a shadow 2/3 m long on a. 3m b. 6m c.Bm d92m

the ground, then Sun’s elevation is: Q 6. A boy standing on top of a tower of height 20 m
[NCERT EXEMPLAR; CBSE 2023; CBSE SQP 2023-24] observes that the angle of depression of a car on
a. 60° b. 45° c. 30° d. 90° the road is 60°. The distance between the foot of

Q2. From a point P on a level ground, the angle of the tower and the car must be: [Useﬁ =1.73]

elevation of the top of tower is 30°. If the tower is
100 m high, the distance of point P from the foot of
the tower is:

a. 149 m b. 1566 m c.173m d. 200 m
Q 3. The angle of elevation of the top of the tower is 60°

a.1045m b N54m c12556m d 1250m

Q7. If the angle of depression of an object froma 50 m
high tower is 30°, then the distance of the object
from the tower is:

and the horizontal distance from the observer's eye a. 25y3m b. =82 m ¢ 50y3m d.50m
to the foot of the tower is 100 m, then the height of \E
the tower will be: Q 8. The angle of depression of

100 a car parked on the road
a. 5043 m b. 737"” from the top of 120 m high

tower is 30°. The distance
C IDO\E m d. GU\Em of the car from the tower A
Q 4. The ratio of the length of a rod and its shadow is (in metres) is:

1:/3, then the angle of elevation of the Sun is: 2 120V3m b. 120 m

a. 45° b. 30° c. 60° d. 90° c 40¥3m d. None of these



Q9.

Q 10.

Q1L

Q12.

Q13.

A vertical straight tree of 15 m high, is broken by
the wind in such a way that its top just touches the
ground and makes an angle of 60° with the ground.
At what height from the ground did the tree break?

[Use /3 =1.73]

b. 96 m d79m

An observer 1.6 m tall is 20 m away from a tower.
The angle of elevation from his eye to the top of
the tower is 45°. The height of the tower is:

a. 2lem b.2m

C. 72m d. None of these

An observer from the top of a 100 m high lighthouse
from the sea level observed that 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, then the distance between two ships is:

a. 100(3 + 1) m b. 50(v3 + 1) m
¢ 50(3-1)m d. 100(3=1)m

When the Sun's altitude changes from 30° to 60°,
the length of the shadow of a tower decreases by
70m. What is the height of the tower?

a.35m b.140m < 35/3 md 2/3 m

From the top of a cliff 30 m high, the angle of
elevation of the top of a tower from cliff top is
found to be equal to the angle of depression of the
foot of the tower. The height of the tower is:

a. 30m b. 60 m c 20m d. 50 m

a. 69 m Ch9m

‘/ Assertion & Reason type Questions A\

Directions (Q. Nos. 14-17): In the following questions, a
statement of Assertion (A) is followed by o statement of a
Reason (R). Choose the correct option:

Q 14.

Q 15.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion

(A)
b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of

Assertion (A)
. Assertion (A) is true but Reason (R) Is false
d. Assertlion (A) Is false but Reason (R) Is true

Assertion (A): If the length of shadow of a vertical
pole is equal to its height, then the angle of
elevation of the Sun is 45°.

Reason (R): Trigonometric ratio, tangent is defined
as

Perpendicular
Base

tano =

Assertion (A): The angle of elevation of the top of a
tower is 60°. If the height of the tower and its base
is tripled then angle of elevation of its top will also
be tripled.

Reason (R): Inanequilateraltriangle of side 3J3 cm,

the length of the altitude is 4.5 cm.

Q 16.

Q 17.

Q 18.

Q19.

Q 20.

Q2L

Q22

Assertion (A): Suppose a bird was sitting on a tree.
A person was sitting on a ground and saw the bird,

which makes an angle such that tan 0 = E The

distance from bird to the person is 13 units.

Reason (R): In a right-angled triangle,
(Hypotenuse)’ = (Side)? + (Base)?.

Assertion (A): The angle of elevation of the top of

the tower is 30° and the horizontal distance from
the observer’s eye to the foot of the tnwer is 50 m,

then the height of the tower will be —x/3 M.

Reason (R): While using the cuncept of angle of
elevation/depression, triangle should be a right
angled triangle.

’ ) Fill in the Blanks Type Questions N

The.............of sight is the line drawn from the eye
of an observer to the point in the object viewed by
the observer.

The angle of ................ of an object viewed is
the angle formed by the line of sight with the
horizontal when it is below the horizontal level.

If the length of the shadow of a tower iss/_ 3 times

its hmght, the angle of elevation of the Sun is
............ [NCERT EXEMPLAR]

From a pulnt 20 m away from the foot of a tower,
the angle of elevation of the top of the tower is
30°, then the height of the tower is ................ ;

[Use V3 =1.73]

In the given figure, the angles of depressions from
the ubsewlng pusitinns 0, and O, respectively of the

object Aare.. .and ...
0, no1
60°
45°
A B C

“/ True/False Type Questions A\

Q23.

Q24.

Q 25.

Q 26.

Q27.

The height of the tower if length of the shadow is
10 m and Sun’s altitude is 45°,is 10 m.

If length of shadow of tower is 20m and angle of

0
—= M.
J3
A little boy is flying a kite. The string of kite makes
an angle of 30° with the ground. If the height of the

kite is 21m, then the length of the string is 35 m.

The angle of elevation of the top of a tower is 30°.
If the height of the tower is doubled then angle of
elevation of its top will also be doubled.

[NCERT EXERCISE]
A person walking 20 m towards a chimney in a
horizontal line through its base observer that its
angle of elevation changes from 30° to 45°, then

\E{ii]m

elevation is 60°, then the height of tower is

height of chimney is {



Solutions ]

\ 4
b (gjlenris G he e helgihof P 5. (d) Let BC be the height of the wall and AC = L m be the
the pole and RQ =23 m be its Pole length of the ladder leaning against a wall
shadow. 6m c
Let angle of elevation of the Sun 9
be 6. 5 R Shadow 4 65‘2"‘
In right-angled APQR. 2¥3m - v Wall
P
tanB = % (tal'lﬂ =_B.-) 650° o
A 46m B
B B ~ /3 = tan60° Ladder AC makes an angle of elevation of 60° to the
23 3 wall Le. ZCAB = 60°
3 (:") - I?JE 60 _— o Let AB = 4.6 m be the foot of the ladder from the wall
. () Le = m be the .
In right-angled AABC,
height of the tower and 0 B 5
polnt P makes an angle of 100 m cos60° = @ [ mga:ﬁ]
elevation of the top of the 4 AC
tower le. ZQPR = 30°. Pl ~Q 1 46
In right-angled APQR. - ST
tan30° = R—q ( tano = g] = [=92m
PQ 6. (b) Let BC = 20 m be the height of the tower. Let A be
1 100 the position of car and C be the position of boy.
=2 e ~PQ At point C, boy makes an angle of depression of 60°
ie., ZHCA = 60°,
- PQ=1003m C (Boy)

Tower
20m

=100 x 1.73m=173m

3. () Let BC = h metre be the height of the tower and
distance from observer to the foot of the tower be

AB =100 m. C (Car) ?
In right-angled AABC, Here.  #/BAC=/HCA=60° (alternate angles)
BC
pgie In right-angled AABC,
tan60 AB h metre " HBIENETE e P
tan60° = — [ tanﬂz—]
o 3= 60° . AB :
100 AT o0m
\/— 20
=  h=100y3m = " AB
4. (b) Let C be the position of the Sun. 20 V3 20
Let BC and AB be the length of rad and length of the = AB= E’xﬁ T 2 L3
hadow.
~Hadow =667 x173=1154m
: Lengtaotred 1. _BC 7. (c) Let A be the position of an object and BC =50 m b
Given, Length of shadow 7? 2B (1) . (c) Let A be the position of an object and BC = 50 m be
the helght of tower.
C (Sun) Then £XCA = ~CAB = 30°. (alternate angles)
0
A B -
In right-angled AABC, In‘right-angled AABC, ,
BC BC [ tanﬂz-]
o tan30°=— '
tane e i AB B
1 B 150
- tane_gg (- from eq. (1)) — E = AB
tand = tan30° = AB=50y3m

Uy

6 =30°



8.

TR!CK

(a) In right-angled AABC.

tan30° =E
AB

1120
= J3 AB
=, AB=12043m

(a) Let BC = 15 m be the helght of the tree. Let at point
D, tree breaks and touches the top point C of tree to
the ground at point A.

o)

Troe

The broken part CD of tree Is equal to the slope line AD,
ie., CD = AD.

10.

Let BD = xm be the height of broken tree.
ThenCD=AD=15-x

Given, broken part of tree CD makes an angle of 60°
with the ground l.e. Z/DAB = 60°,

In right-angled AABD.

sinE;D“:%

B x

- 2 15-x
= 15\/5—@}(:2)(

2 x (2+3) =153
153 2-43

X = X

- 2+ \E 2—\/5
 30V3-45  30x173-45

(7-(3p  4-3
(~(o+b) (@=b)=d*-b?)
=519-45=69m

(a) Let AE = 1.6 m be the D,
helght of an observer and
BD = h m be the height of

the tower.
Let EC = AB = 20 m be the

distance from observer to FAN Oc
16m
the tower. —r —-E“
In right-angled AECD, -
tan4b® = o
EC
(-AB=EC=20mand AE=BC=16m)

h-16 -+ CD=8BD-BC
= Jo 20 =h-16
— h—-16=20
= h=216m

—COMMON

Sometimes students make an erraor of taking an angle
from point A instead of taking at point E. So, continuous
kprar_'ﬁce is required to make stronger concept.

ERR(DR - :

-

1.

12.

(d) Let CD = 100 m be the helght of the lighthouse.
Let D be the position of observer. and A and B be the
position of two ships. The angles of depression from
point D to the ships A and B are

<EDA = 30° and ZEDB = 45°
Here. ZCAD = ZEDA = 30°
and /CBD = ZEDB = 45° (by alternate angles)
Let AB=xmand BC=y m.

Then Inright-angled ABCD, E-----========zr--1-- D
CcD
tan45° = —
BC E
o
100 s
- y
— ye=100m AxmB y m C
And In right-angled AACD,
CD
tan30° = —
AC
1 100
= E_Xﬂf (- AC=AB+BC=x+Vy)
- x+y=100V3
== x +100 = 100V3 (- y=100m)
- x=100(¥3-T)m
(c) Let D be the position of
the Sun and DC = h m be
the height of the tower.
Glven that.
ZEDA = 30°
and <ZEDB = 60°
Here, ZCAD m ;EPA A 70m B C
and Z(BD = ZEDB = 60° (alternate angles)

Length of the shadow decrease, AB = 70 m.
In right-angled AACD.

D
tan30° = —
L AC

1 h

J3 AB+BC

| __n ()
3 70+8BC
And in right-angled ABCD,

tan60° = E
BC

h h
e —— BC:
= VB=gp = e

B
From eq. (1). we get
h

.
NE]

T

]
3 70




13. (b) Let C be the position

1 A3
- $o705+4h
= 70v3 + h=3h
- 703 =2h
= h=35\/§m

of top of the cliff, then
AC=30 m.Let BE=hHhm
be the height of the tower.
Let 0 be the angle of
elevation from point C to
the point E. Then

ZDCE =0 A<—X >
Also given, angle of depresslon £DCB = 6.

Here.  ZABC=4DCB=6 (by alternate angle)
In right-angled ABAC.

Cliff

AC
£ ]
ane = B
= tar18=E = x=£ (1)
e tano
In ACDE. £D=90°
ED
Then tan = — (Let AB=CD = xm)
CD
h_30 .+ ED=BE-BD
> == [ = (h-30)m
= P - Q)
tan®
From eqgs. (1) and (2). we get
h-30 30
tano tang — 1=60m

14. (a) Assertion (A): Let BC = h m be the height of the

pole and AB = [ m be the length of the shadow. Let the
Sun makes an angle 6 from point A

Glven that, h=I
C (Sun)
hm
0
A lm B
In right-angled triangle ABC.
BC N _P
t s s tanh = —}
ang AB ( B
h | .
= tanEmTzf [ h=L(given))
=5 tanf=1=tan45° = 0=45°

So, Assertion (A) is true.

Reason (R): It is also true that tan@ = Perpendicular

Base

Hence, both Assertion (A) and Reasaon (R) are true and
Reasaon (R) is the carrect explanation of Assertion (A).

G- TiP

T Altitude of an equilateral triangle divides the base into

15. (d) Assertion (A): Let BC = h units ¢
be the height of tower and AB= b 'Tw:ar
units be the base of the tower. T
BC o
Then tan60° = 28 AAL0 ——'B
=% tan SD“:E -(1)

If we tripled the height and base of tower Le. BC= 3h

and AB = 3b. then angle will be

BL 3h h
tan@=— w— tan® = —
AB  3b "
- tan 0 = tan 60° (from
= 8= 60°

which is not tripled the original angle.
So, Assertion (A) is false.

eq. (1))

Reason (R): Let ABC be an equilateral triangle. Then

AB=BC=CA =3V3cm

A
& 4
9/ h YEh
2 5,
C
icm

Let f be the altltude of an equilateral triangle.

[ two equal parts.

33

BD =0C =—crn

In right-angled AADB. use Pythagoras theorem.

AD = \(AB)? - (BD)? \/3( [3(]

1127_2_}- J-E:E:QScrn
4 2

So. Reason (R) Is true.

Hence. A55ert£0n (A) Is false but Reason (R) Is true.

16. (a) Assertion (A): Given tan 6 = %

12 BC ¢
=P tanf=— =—

5 AB
Let BC = 12k and AB = 5k, 12k
where k Is a constant.
In right-angled AABC, use A8 .
Pythagoras thearem., 5k

AC = \/(AB)? + (BC)?
= (5K)? + (12K)?

o V25K +144K2 @ 169K

= 13k= 13 units
So. Assertlon (A) s true.

(Conside

rk=1)



17.

[}
19.
20.

21.

Reason (R): It is a true relation that

In a right-angled triangle.

(Hypotenuse)? = (Side)? + (Base)?

So. Reasan (R) is true.

Hence. both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of
Assertion (A).

(a) Assertion (A): Let A be the poslition of observer
eye and BC = h m be the helght of the tower.

C
h m
30°
A 50 m B
(eyo)

Let AB = 50 m be distance between observer's eye
and foot of the tower.
In right-angled AABC,

BC
AB

1 h

=5 Ezﬁ
50 3

NENNE
So, Assertion (A) is true.
Reason (R): It is true to say that while solving the
problem of angle of elevation/depression, triangle
should be a right-angled triangle.

Hence. both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of
Assertion (A).

line

depression

Let BC = h m be the height of the tower and C be the

tan30° =

e | h

Dl

position of Sun. The length of the C (Sun)
shadow will be AB = 3h m. hT‘JWEf
m
Let the elevation of Sun from
point A Is ZCAB = 0. patl :
In right-angled AABC.
tanﬁ:g [ tanﬁzg]
AB B
h ]
Jah V3
= tan 30°

— g=30°
Let BC = A m be the helght i
of the tower. Let A be the
foot of the point such that h
AB=20m.
Also angle of elevation Is 30°
/BAC = 30°. A 20 m B

22.

23.

24,

In right-angled triangle.

BC
tan30°=—
AB
- L3
$ 20
20\/_
— h._
"
20 34.6
=—x173=——m
3 |
= 11.53 m
Hence, height of the tower Is 11.53 m.
In right-angled AACO,.
.
C
Z0,AC + ZACO, + ZCO,A = 180°
(by angle sum property)
=5 £0,AC +90° + 60° = 180°
a /0,AC =180° - 150° = 30°
Here, ZEO0\A = Z0,AC = 30° (alternate angles)

Also. ZEQ,A = Z0,AB = 45° (altemmate angles)
Hence. angles of depressions from points O, and O,
are respectively 30° and 45°.

Let C be the position of Sun and BC = h m be the
height of the tower. Let AB = 10 m be the length of

the Sun.
C (Sun)
Tower
h
45>
A 10m B
In right-angled AABC.
te'u'lfilEﬂﬂr:nE [ taﬂﬂ=E)
AB B
= 1= .f,-
10
=% h=10m
Hence, given statement |s true.
Let BC = h metre be the height ¢
of the tower and AB =20 m
be the length of shadow of hm
tower. (tower)
In right-angled AABC. 60°
BC A 0B
tan60° = 2
AB
h
= =
V3 20
= fi= 20\/5 m

Hence. given statement is false.



25. Let C be the position of the kite and A be the position

26.

27.

of the boy.

Let AC = [ m be the length of C (Kite)
the string and BC = 21m be \m 21 i
the helght of the kite. Then AL30° 0

string of kite makes an angle

£CAB =30°
In right-angled AABC,
p
5in3[]ﬂ:.E£=a [ SIHU=—)
AC H
1 21
— e e
2 |
= [=21x2=42m
Hence. given statement is false.
Let initially height of tower ¢
behmand AB=xm.
In right angled AABC, h
tan3ge =11 30
X A X B
If the helght of tower Is doubled Le.. BC = 2h. then
':anﬁzE
X

Here we see that angle Is not doubled when helght Is
doubled.

Hence, given statement is false.
Let CD = h m be the helght of the chimney and

AB = 20 m be the distance covered from A to B.
Given, ZDAC = 30°

and ~ZDBC = 45°
In right-angled AACD,
CD CD
tan30°=—=
N T AC T ABBC
- J3  20+8BC
(- AC = AB + BC = 20 + BC)
And right-angled ABCD. D
tan -‘1;5“’—E I
BC
= 1=JL r
BC
- BC=h a2 A% I
<20m “
From eq. (1). we get
1 h
J3 20+h
= 20+h=+v3h
- h(¥3-1)=20
(20
=Tk
J3-1

Hence. glven statement is true.

QL

Q2.

Q3.

Q4.

Q5.

-¢) Case Study Based Questions N

Case Study 1

A group of students of class—X visited India Gate
on an education trip. The teacher and students had
interest 1in history as well. The teacher narrated
that India Gate, official name 1s Delhi Memonal,
originally called All-India War Memonal,
Monumental Sandstone Arch in New Delhi is
dedicated to the troops of British India who died in
wars fought between 1914 and 1919. The teacher
also said that India Gate, which 1s located at the
eastern end of the Rajpath (formerly called the
Kingsway), is about 138 feet (42 metres) in height.

| : / c -—-— .Iij_.'.;-_'_'!u.
Based on the above information,
following questions:

What is the angle of elevation, if they are standing
at a distance of 42ﬁ m away from the monument?
a. 0° b. 30° C. 45° d. 60°

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

distance. [Usey/3 =1.732)

a. 2424m b . 20012m c 42m d. 25.64 m

If the altitude of the Sun is at 30°, then the height
of the vertical tower that will cast a shadow of
length 30 m is:

e WY i
== = __y

solve the

a.]D\Em b.Em
V3
CZUm d. 2043 m

5

The ratio of the length of a rod and its shadow is
24: 8«/37 The angle of elevation of the Sun is:
a. 30° b. 60° c. 45° d. 90°

The angle formed by the line of sight with the
horizontal when the object viewed is above the
horizontal level, is:

a. angle of elevation
C. corresponding angle

b. angle of depression
d. complete angle

Solutions .

Let the angle of elevation be 6.

Given that,
Height of the monument (BC) = 42 m

and AB=42\E m



Now, in right-angled AABC, C
BC 42

tanf=—=
AB 4233 d

— tan = 7]- = tan30°
3

2m

o
A 9
—d2/3m —B

0 =30°
So. option (b) is correct.

COMMON

r—

ERR(DR - :

Students take the value of

\

1
But it Is wrong. The correct value of NG = tan 30°.

=tan 60° in precocity.

B

2. Let the required distance be x m.

TiP
Memorize the values of trigonometric angles properly
and do practice more.

Given, angle of elevation (8) = 60°

and helght of the monument (BC) = 42 m

Now, in right-angled AABC,

BC A
tand =
AB
— tan 60° E£ 42 m
X
= 3 - 42
60 O E'l'

4+ N[ —»

_ 42 A3 _ 42J_ 2,5
B
w14 x 1732 w2424 m
So, option (a) is correct.

Let the helght of the :
vertical tower be %%5””
hm. C
Given angle of T
elevation (0) = 30° h m
and length of the 30 - l
shadow (AB)=30m A 0™ B
Now. In right-angled
AABC,
BC
tanB = 2B
sl
= tan30 30

LI .

= 7;"30
= h =

T

So. option (a) is correct.

A B

COMMON

ERR(DR -

Some students confused the values of tan 30° and
tan 60°. They take wrong value in haste.

4, Given, the ratio of the length of a rod and its shadow

s 24843,
Let AC = 24k A %:\ﬁg Sun
and BC=B8v3k
where k is a positive
: 24 K
integer.
Now. let angle of
elevation of the Sun B L_C
s 0. 8 V3 k
In right-angled AACB:
AC
tand =
" BC
24k 3
aak 3
BJ_
— tanb = T ‘J_. -J_
= tané = tan 60°
e E] L 600
So. optlon (b) is correct.

5. The angle formed by the line of sight with the
horizontal. when the object viewed |s above the
horizontal level. is angle of elevation.

So, option (a) is correct.
Case Study 2
A satellite flying at height A is watching the
top of the two tallest mountains 1n Sikkim and
Karnataka, which are in Kangchenjunga (height
8586 m) and Mullayanagiri (height 1930 m). The
angles of depression from the satellite, to the top
of Kangchenjunga and Mullayanagiri are 30" and
60° respectively. If the distance between middle
of the bottom of both mountains is 2046 km, and
the satellite is vertically above the mid-point of the
distance between the two mountains.
F
G
H P
3 D c g
Kangchenjunga Mullayanagin
Based on the above information, solve the
following questions:
Ql. The distance of the satellite from the top of
Kangchenjunga is:
a. 1181.22 km b. 57752 km
c. 1937 km d. 1025.36 km
Q2. The distance of the satellite from the top of

Mullayanagiri is:
a. 1139.4 km
c. 2046 km

b. 57752 km
d. 1025.36 km



Q 3. The vertical distance of the satellite from the
ground is:
a. 1139.4 km b. 599.2 km
c. 1937 km d. 102536 km
Q4. What is the angle of elevation of the top of
Kangchenjunga mountain, if a man is standing at a
distance of 8586 m from Kangchenjunga?
a. 30° b. 45° c. 60° d. 0°
Q5. If a stone very far away makes 45° to the top of
Mullayanagiri mountain. So, find the distance of
this stone from the mountain.
a. 1M8.327 m b. 566.976 m
c 1930 m d. 102536 m
Solutions .
1. Let the distance of the satellite from the top of

2. Let the distance of the satellite

Kangchenjunga is x km.
X 30

A «— 1023 km—>C

Given that. helght of the Kangchenjunga.

AD = 8586 m
and the distance between middle of the bottom of
both mountains (DS) = 2046 km.
But the satellite Is vertically above the mid-point of
the distance between the two mountalins.

W el A R
2 2
Now. In right-angled AAGF.
cuse=‘:—[:- = cos30°= 1033
Y3 1023
—5 =
2 X

1023x2 2046x43
- X = J‘; — 3

; x=118122 km
So. option (a) Is correct.

=682x1732

fram the top of Mullayanagiri is
Y k.

Given that,

Helght of the Mullayanagiri.
PS = 1930 m and the distance -
between the middle of the bottom H_ 1028 ki P
of both mountains

(DS) = 2046 km.

But the satellite Is vertically above the mid-point of
the distance between the two mountains.

DS 2046
=
Now, In right-angled APHF,

Sl=PH =1023 km

PH
cosh =—
PF

3.

4,

- cos 60° = il
y

1_1023

— 2 __V

x ym 2 x 1023 = 2046 km
So, option (c) is carrect.
In right-angled AAGF,

tan 30° = E
AG
F
30 e

— 1023 km —

o +—8.586 km—> >,

1 FG
- J3 1023

c_1023 V3
RERE]

1023x1732

=590.6 km

and Gl = AD = 8586 m

= B.586 km (~- Tkm =1000 m)
- The distance of the satellite from the ground

(FI) = FG + Gl

=590.6 + 8.586 = 599.2 km
So, option (b) is correct.
Let the angle of elevation be 0.
Given that. height of the Kangchenjunga
(AD) = 8586 m and distance (CD) = 8586 m.
Now. in right-angled AADC, "

AD

tand=—
CD

B586 %
tana:——— m ‘I
= 8586 :
tand = tan 45°
— 0= 4513 0
2
So, option (b) Is correct. D<——— gssgm — ©

Let the distance of the stone from the mountain be
X m. P
Given, angle of elevation I
of a stone from the top of
Mullayanagiri ©
(8) = 45° ;’
and helght of the
Mullayanagiri 45" 1
(PS) =1930 m & =N

— XM —




Now, in right-angled AQSP,

tan 45°-E

QS
1930

=5 l=—
X

; x=1930m
So. option (c) is correct.

Case Study 3

QL

Qa.

Q3.

Radio towers are used for transmitting a range
of communication services including radio and
television. The tower will either act as an antenna
itself or support one or more antennas on its
structure. On a similar concept, a radio station
tower was built in two Sections A and B. Tower is
supported by wires from a point O.

Distance between the base of the tower and point
O 1s 36 cm. From point O, the angle of elevation
of the top of the Section B is 30" and the angle of
elevation of the top of Section A is 45°.

0™
36 m ]
Based on the above information, solve rhe
following questions: [CBSE 2023]

Find the length of the wire from the point O to the
top of Section B.
Find the distance AB.

Or
Find the area of AOPB.
Find the height of the Section A from the base of
the tower.

Solutions .

Let the length of the wire from the point O to the top
of section B, ie, OB = [m.

Given, OP = 36 cm and ZBOP = 30°

B
Now In right-angled ABPO.
oP 43 36
cos 30°=— —_=— I
o8 2 1 “n
712 ~E 72~/_ 44“ 30

P 36 cm @]

U
So. required length Is 24»\5 cm.

Let AB =xcom
Glven, ZAOP = 45° and OP = 36 cm
Now in right-angled AAPQ,

AP
tan 45°= —
OP

AP
l=—
— IE B

— AP =36 cm
Again in right-angled ABPO,
BP 1 BP 45 (35

tan 30° = — .
T N TR SR Ty

=3 gp =35 J§—£=12J§[m
5 3 3

AB = AP -BP
=36-1243=12(3-43)cm
So. required distance AB is 12(3—\5) cm.

Or
Since, ABPO is a right-angled triangle.

. Area of AOPB :%x base x helght

=%xDPxBP=%x35x]2\EI

= 216y3 cm?.

. From part (2).

The helght of the Sectlon A from the base of the
tower = AP

=36 am.

Case Study 4

Kite Festival
Kite festival is celebrated in many countries at
different times of the year. In India, every year
14th January is celebrated as International Kite
Day. On this day many people visit India and
participate in the festival by flying various kinds
of kites.
The picture given below, three kites flying
together.

60 m

30° 60°
D C E

In figure, the angles of elevation of two kites
(Points A and B) from the hands of a man (Point
C) are found to be 30" and 60" respectively. Taking
AD = 50 m and BE = 60 m.

Based on the above informartion, solve the
following questions: [CBSE 2022 Term-II]




QL

Q2.

Find the lengths of strings used (take them
straight) for kites A and B as shown in the figure.

Find the distance 'd’' between these two kites.

F

Solutions :
In right-angled AADC,
sin30° rmE
AC
1 50
= —
2 AC
— AC =100m
and In right-angled ACEB.
BE
sin60° =—
BC
J_ 60
— =
EC
60x2 120 J_

N SR R R
=%>~<~E =&UJ§rﬂ

Hence. length of the strings from kites A and B are
100 m and 403 m respectively.
In right-angled AADC.

tan30° = E
DC

=i 30° v
D C E
and in right-angled ACEB.
tan60° = EE
CE
60
3 =—
- V3=

_60 13
=5 CE—T T

H_D_.‘C_z[],/_m

From figure,

BF =BE -EF =BE- AD
=60-50=10m

AF =DE=DC+CE

:ED@+ZD\E

=7043Im

and

In right-angled AABF,
AB =y(AF)? + (BF)2

=(70¥3)? + (107

=+/14700 + 100 =+/14800

= 121.66 m.
Hence, distance between two kites Is 121.66 m.

Case Study 5

UL

Q2.

Gadisar Lake 18 located in the Jaisalmer district of
Rajasthan. It was built by the King of Jaisalmer
and rebuilt by Gadsi Singh in 14th century. The
lake has many Chhatris. One of them is shown
below:

Observe Lhe pacture From a point A, & m above
from water level, the angle of elevaton of top of
Chhatri (point B) 1s 457 and angle of depression of
its reflection in water (point C) is 60°. If the height

of Chhatr1 above water level is (approximately)
10 m, then.

Based on the above information, solve the
following questions: [CBSE 2022 Term-Il]

Draw a well-labelled figure based on the above
information.

Find the height (h) of the point A above water level.
[Use\3 = 1.73]

1.

Solutions .

From the given information, a figure is shown below.
(Chhatri)

10 m
h m

» \Water levsl

C (Reflection of figure)



Q"

The image of point B with respect to water is of equal
“ distance at point C. l.e., BE = EC

TiP-

Glven. BE=EE=T0T
BD =BE-ED=10-h
and DC=DE+EC=h+10
In right-angled AADB,
tan45h° = E
AD
- 1:1%:-};\0—10 h -(1)
In right-angled AADC,
tan60° ==
AD
10+h
- V3 - AD
10+h

wilZ)

AD =
~ :}3

From egs. (1) and (2). we get
10+h

10—~h=73r
= J3(10-h) =10+Hh
= 1W3-v3h=10+h
- 103 -1) = h(1+4/3)

1063-1) (V3-1)
3+ (3-1)
_10(3 -1

TWRR-(
_103+1-243)

3-1

_10(4-2v3)
2

= h=

10x2(2-+/3)

- 2

-10 (2-173)
-10x027=27m

Case Study 6

One evening, Kaushik was in a park. Children
were playing cricket. Birds were singing on a
nearby tree of height 80 m. He observed a bird on
the tree at an angle of elevation of 45°.

When a sixer was hit, a ball flew through the tree
frightening the bird to fly away. In 2 seconds,
he observed the bird flying at the same height at
an angle of elevation of 30" and the ball flying
towards him at the same height at an angle of
elevation of 60°.

QL

Q2.

Ball _p Bird
Height
60° 80m
&\
.= ’\300' ¥ L 3 Ground
C G B E level

solve The
[CBSE SQP 2023-24]

Based on the above informarion,
following questions:

At what distance from the foot of the tree was he
observing the bird sitting on the tree?
How far did the bird fly in the mentioned time?

Or
After hitting the tree, how far did the ball travel in
the sky when Kaushik saw the ball?

Q 3. What is the speed of the bird (in m/min) if it had
flown 20(+/3 +1) m?
Solutions .
1. Glven. helght of tree (AB) = B0 m
and /ACB = 45°
Now in right-angled AABC.
tan45° = AB =% ]:Q
AC BC
= BC=80m

So. required distance Is 80 m.

Glven In 2 sec, the bird flying at the same helight at an
angle of elevation of 30°.

.. £DCE=30° and DE=80m.
Now In right-angled ADEC,

tan30° = DE
CE

1 80

= e
3 CE

= CE=B0Y3m
BE = CE - BC

-BW3-80=80H3-1)m

So, required distance the bird flew is 5[](«,/5_ ) m

Or

After hitting the tree, the ball travel from A to F. Then
angle of elevation of the ball from C Is 60°.

ie. ZFCG= 60° and FGw AB=80m.
Now In r]ght-angLEd AFGC.

J—EID

tan60° =

80

:.,,r:e73



3.

FA:EG:BC—EGDBD—ED:BD(1— 1 JITI
\3 NE]

So. required distance the ball travelled after hitting

1
the tree Is BD(] _T)rn,
3

Given. in 2 sec. the bird had flown 20(\5+ 1) m.

Distance
Time taken

=20(J§+1)m;
3

~. Speed of the bird =

SEL

20(+/3 +1)

= 60 m/min
5 welim

- 600 (Y3 +1)m/min
So, the required speed of the bird is
600 (+/3 + 1) m/min.

'Q, Very Short Answer Type Questions N

Ql

Q2.

Q3.
Q4.

Q5s.

Q6.

Q7.

Q8.

The length of the shadow of a tower on the plane
ground is Jz_, times the height of the tower. Find

the angle of elevation of the Sun. [CBSE 2023]
The ratio of the height of a tower and the length
of its shadow on the ground is /3 : 1. What is the
angle of elevation of the Sun? [CBSE 2017]
What is the angle of depression of the object at E
from the observation point A, if AD = ED? [CBSE2017]
The angle of elevation of the top of a tower from
a point on the ground which is 30 m away from
the foot of the tower, is 30°. Find the height of the
tower. [CBSE 2023]

A building casts a shadow of length 543 m on the

ground, when the Sun’'s elevation is 60°. Find the
height of the building.
A kite is flying, attached to a thread which is 140 m
long. The thread makes an angle of 30° with the
ground. Find the height of the kite from the ground,
assuming that there is no slack in the thread.

[V. Imp.]
Find the length of the shadow on the ground of a
pole of height 18 m when angle of elevation 0 of

the Sun is such that tan0 = g [CBSE 2023]

In 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.[Useﬁ =4.7%]:
(CBSE2016]

2.54 m
6 rn

ik 60°\ ¢

"

=

Ql

Qe

Q3.

Q4.

', Short Answer Type-1 Questions N

The length of a string between a kite and a point
on the ground is 70 m. If the string makes an angle

0 with the ground level such that tan 0 = %, then

the kite is at what height from the ground?

The angle of depression of car parked on the road
from the top of 2 150 m high tower is 30°. Find the
distance of the car from the tower.

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. [NCERT EXERCISE; Imp.]
The top 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. [CBSE 2015]

“@/ Short Answer Type-Il Questions N

QL

Qe

Q3.

Q4.

Q5.

A boy 1.7 m tall is standing on a horizontal ground,
50 m away from a building. The angle of elevation
of the top of the building from his eye is 60°.
Calculate the height of the building.

[Take /3 =1.73] [CBSE SQP 2022 Term -11]

The shadow of a tower at a time is three times as
long as its shadow when the angle of elevation of
the Sun is 60°. Find the angle of elevation of the
Sun at the time of the longer shadow. [CBSE2017]
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. [CBSE2023]
A person walking 45 m towards a tower in a
horizontal line through its base observes that
angle of elevation of the top of the tower changes
from 45° to 60°. Find the height of the tower.
[Use V3 = 1.732] [CBSE2017]
As observed from the top of a 100 m high light-
house from the sea level, the angles of depression
of two ships are a and £. It is given that one ship
is exactly behind the other on the same side of the
light house. Based on the following figure, answer

the following questions: [Imp.]



Q6.

Q7.

Q8.

Qo.

Q10.

(i) In the given figure, if sin(3f —a) = 3 and

J2

cos (2a-303) = 1y a > p» then find the values of
a and B.

(i1) Find the distance between the two ships.
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, then find the
width of the river. [CBSE 2022 Term-11]
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 and distance of the tower
from the building. [CBSE 2023]
Two vertical poles of different heights are standing
20m away from each other on the level ground.
The angle of elevation of the top of the first pole
from the foot of the second pole is 60° and angle of
elevation of the top of the second pole from the foot
of the first pole is 30°. Find the difference between

the heights of two poles. [Take V3 =1.73]
[CBSESQP 2022 Term-ll]

A moving boat is observed from the top of 2 150 m
high cliff moving away from the cliff. The angle of
depression of the boat changes from 60° to 45° in

2 min. Find the speed of the boat (in m/min).
[CBSE2019, 17]

The angle of elevation of a cloud from a point A m
above a lake is « and the angle of depression of its
reflection in the lake is . Prove that the height of
h (tanf + tana)

(tanp —tana)

the cloud is

[NCERT EXEMPLAR; CBSE2017]

‘/ Long Answer Type Questions \)

Q1 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 two

[Use \/3=1.73]

cars.

[CBSE 2023]

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

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.

[NCERT EXERCISE; CBSE 2020]

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

[Use V3 = 1.732]

A straight highway leads to the foot of a tower.
A man standing on the top of the 75 m high tower
observes two cars at angles of depression of 30°
and 60°, which are approaching the foot of the
tower. If one car is exactly behind the other on the
same side of the tower, find the distance between

the two cars. [Use Ji =1.73] [CBSE 2023]

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 V3 = 1.732]

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. [CBSE2019]

[NCERT EXERCISE; CBSE 2018, 17]

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 a
20 m high building, finds the elevation of the same
bird to be 45°. The boy and the girl are on the
opposite sides of the bird. Find the distance of the
bird from the girl. (Given 2 = 1.414) [CBSE2019]

The angle of elevation of an aeroplane from a point
on the ground is 60°. After a flight of 30 sec, the
angle of elevation changes to 30°. If the aeroplane
is flying at a constant height of 36003 m, find the

speed of the plane (in km/h). [CBSE2019]

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

surface of water. [CBSE2017]



[Solutions]

\ 4
Very Short Answer Type Questions Le.BP=30mand let BT = hm
A (Sun) Now. In right-angled ATBP,

1. Let AB be the tower and BC be T BT --tanB-E]
its shadow. h tan30° = '
Let angle of elevation of the Tower T (Tower)
Sun be 6. . ] o 1

<« 3h »B
In right-angled A ABC, SRl -
P
_AB [ tane :—)
tan @ ac B A r,;
—— 0 m—

1 h

= tand = h = e
m3 J3 30
1

= —=tan30° HDJ_
Tg =-" h= =
- 0= 30° o
Hence. the elevation of the Sun is 30° =3 h=104y3 m
COMMON ERR(DR . % So, helght of the tower s 1043 m.
Students take the value of i = tan 60° in haste.But it 5. LetBC=hm be the height of the building, AB = 53 m
*E and ~CAB = 60".
Is wrong. So, the correct value of i — tan 30°. CiSun)
\ '\E ) Building
2. Given that, the ratlo of the helght of a tower and the i
length of its shadow on the P
A 60 Y
ground Is V31, A sBm
In right-angled AABC,
'3
Let tower height (PQ) = 3 P
tan60° = 3¢ [ tﬂﬂﬁ=g]
and its shadow length 0 -+ AB
SQ) =1 S Q
50 - A % == \E = T = h=156m
Let Z/PSQ =16 (angle of elevation of the Sun) 5v3

Hence, helght of the building Is 15 m.
6. Let AC be the length of thread and AB be the vertical

tanﬁzﬂqz.{.ﬁ =.j§ helght of the kite.

5 TiP

= TEE-TEe & =5 Students should do practi f trigonometrical
) udents should do practice, use of trigonometrica
So. the angle of elevation of the Sun is 60°, ratios in the triangle.

3. Let the angle of depression of the object at € from
the observation point A is 6.

In right-angled AADE,

P
tanB=%Q ( tanﬂ:ﬁ]

Now. in right-angled APQS.

i (- ADe
a0 ' © Let AB = hm. AC =140 m and ZACB = 30°.
= tan 45° In right-angled A ABC.
= B = 4K° . AB 8]
Hence. the angle of depression Is 45°. sin30° =3¢ ( sind = 'ﬁ)
4. Given, the angle of elevation of the top (T) of a tower 1 h
TB from a point (P) on the ground which is 30 m away = >~ 10
from the foot (B) of the tower, is ZBPT = 30°.
- h=14 — 70 m

2



Hence, the height of the kite is 70 m.

. Let the length of the shadow BS = x m on the ground
of a pole BP of height 18 m.

Glven.BP=1B m F’“(F’Diai
and tan6 :E
7 18 m
Now In right-angled APBS,
B ¥
T L S (Shadow) 3
BS — X T ——
- 6_18
1 X
= TR RETY T e

So. the required length of shadow is 21 m.

From figure, BD = AB- AD
=6-254=346m
In right-angled ADBC,
- _ BD _ 346
sin60’ = o~ (D

/3 _ 346
2 (D
_346x2 _ 346%x2 _
~ _— /3 173

4m

Hence, length of the ladder is 4 m.

Short Answer Type-l Questions

1. Let C be the position of kite C (Kite)

and AC =70 m be the length of

the string. Let string makes an 70 m
angle of 0 from the ground.
Let height of the kite from the
ground be BC=hm. A B

Glven ‘ianEl:-i
3

TR!CK }

se identities: cosec © = V1 + cot2@ and tan®-cotd = 1

= CIZ}tE]=i
4

cosec f w \“+E0t29

2
_ 1+[_3_) \/15+9 Jg 5
4 16 6 4

Now In right-angled AABC,

AC

Cosec = —

BC

5 70

— —_——
4 h

= h=56m
Hence, height of the kite is 56 m.

2. Let AB =150 m be the height of the tower and

angle of depression is ~ DAC = 30°,

Then, 2 ACB = # DAC = 30°
In right-angled A ABC.

(alternate angles)

o .. AB Iy
tan 30 ac ( an B]
. 1 _ 150

/3 BC
= BC=150/3m

Hence. the distance of car from the toweris 150/3 m.

COMMON ERR(DR e

Soeme candidates are unable to draw the diagram as per
the given data and lose their marks.

3. Let AC was the original tree. Due to storm, it was

broken Into two parts. The broken part AB Is making
an angle of 30° with the ground.

A

B ——

BN
30

C= 8m i A

In right-angled A A'CB.

o BC
tan30° = AC
1 .BC
8
TS
and cos 30 A'D
. /3 8
2 A'B
; 16
= A'B=—m
VE

. Height of the tree = AB + BC=A'B + BC
(.- A'B = AB)
_[m+_a]m
3B
24 24 3
= Mmes= X m
B BB
I -

3
Hence, the helght of the tree Is 8/3m.



4. The base is same for both towers and their heights
are given, i.e. x and y respectively.

p
A

X Y

30 60
B k C k Q

Let the base of towers be BC =CQ = k
In right-angled A ABC,

o AB _ x
tan 30 aC I
Al e
=3 X = ;—3 (1)
In right-angled APQC,
.. PQ _vy
= /3 =%
= Yy = ky3

From egs. (1) and (2). we get
X B oo 1 o]
v V3 ky/3 3
Xx:y=1:3

Short Answer Type-Il Questions
1. Let height of the tower be BE = hm and AD =17 m be

the height of the boy.
Ep
hm
o dc
1.7 m
] BT
50 m

Also, given the angle of elevation of the boy to the top
of the tower Is ZCDE = 60°.

Here. EC=EB-BC
wh-17 (+BC=AD=17m)
Also. DC=AB=50m.
In right-angled triangle DCE.
tan60° .
DC
=17
3 =—
- ¥3 =55
= 503 =h-17
=} h=50x173+17
=86.50 + 1.7
=3 h =B88.20m

Hence. helght of the building Is 8820 m.

2. Suppose B be the position of the Sun. Let the height of

the tower be h m and the angle between the Sun and
the ground at the time of longer shadow be 6.
AC and AD are the lengths of the shadow of the
tower when the angle between the Sun and the
ground are 60° and 6, respectively.
g (Sun)
A

0 60 v

D C X A
-I—Sx—h

Let AC = x unit. then
Given, AD = 3 AC = AD = 3x
In right-angled ABAC,

tang0® =E

AC
- B4

X
= h= X.Jg (1)
In right-angled ABAD.

= h=3xxtan @ (2)
From eqs. (1) and (2). we get

X\E= 3x-tan®
1
— tang = =tan30°
o o

= 0 = 30°

. Let AB = 30 m be the height of the tower and

CD = hm be the helght of the another tower. Then
B

30 m
D
hm
« B05
A(30
ZCAD = 30° and ZACB = 60°
In right-angled A ACB,
AB N _P
t 60° @ — [ tanﬁ——]
an s B
30 30
— o — AC - — e ]
73 AT J3 W

~ AC:BDxﬁzaa\E:]D@m
3 3 3
In right-angled ACAD.
CD

tan3d0°® = —
AC



1 h

- 3 1043

~ T
43

(- fram eq. (1))

- 10 m

Hence, the distance between the two towers and

helght of the other tower are 10V3m and 10 m

respectively.

. Let AB = hm be the height of the tower.

let BC= xmandDC=45m

In right-angled AABC,
. _AB
tan 60 aC
=
=5 3= >
= h=/3x
A
A
h
© A Hy
D C B

<45 m—»=—x—>

In right-angled AABD,

(using eq. (1))

(ratlonalising the denominator)

. AB ___AB
M B
= = h
X+ 45
— h=x+45
h
. UG
— h 3 5
h
h——L =45
- /3
(V3—=1h
LS LAY~
- /3
po45/3 Y3+
= J3-1 J/3+1
_ 45(3+3)
(v3)4=1
_ 45(3+1732)
37
=42X8.J32 _ 106 47 m
= .

((a—b) (a+b) = -9

Hence. the helght of the tower [s 106.47 m.

& HGiven siniE8=a) » 715

= sin (38 — a) = sin 45°
= 38 — a=45"

Also,  cos(2a—3B) =1
= cos(2a — 3B) = cos 0°
= 2a—3p=0°
On adding eqs. (1) and (2). we get
a=45°
Put « = 45" in eq. (7). we get
3B — 45° = 45°
3B = 90°
Bi= 1
(ii) In right-angled APSQ. £
., PS 100
tan 30° = E = E
1 100
= T = s
3 -
R S

-  QS=100y3m @
In right-angled APSR.

PS 100
tan 45" © — w —
&= RS RS

_100
" RS
Y RS =100 m
- QR = QS —RS

-100v3-100

=5 1

00m

=k 3)

(- tan 45°=1) ...(4)

(from eq. (3))

= IDO(\E—U m
Hence, distance between the two ships Is

100(V3-1)m.

—

COMMON

ERR(DR -

Sometime students get confused with the values of
trigonometric angles. They substitute wrong values
Lwhfch leads to the wrong result.

—

A

6. Let A be the point of the bridge and B and D be the
position of the opposite sides of the bridge.

Also, given the angle of depressi
ZEAB = 45° and £FAD = 30°
Then,

ZABC = ZEAB = 45°

and ZADC = ZFAD = 30°

In right-angled ABCA.

tan45° ..
BC
AC
= |l =—
BC

In right-angled ADCA.
tan 30° = e

CD

ons dare

= BC=3m

(by alternate angles)
(by alternate angles)



1

::} —_— T —

J3

= (D=3Y3cm

BD =BC+CD
=3+33
=3(1+43)m

Hence. width of the river Is 3(“‘\5)”"

7. Let AB = h m be the height of the tower and
CD =7 cm be the helght of the building.

D« xm > B
Here, ZECB = ZDBC = 30°
Let BD=xm.CD=7/m
In right-angled ABDC.

(alternate angles)

tan 30° = A
_ Lel = x=7N3m )
3 X

In right-angled A AEC,

._ AE _ AB—EB _ AB=(D
tan60"=rc = DB DB
(- CD=EB =7 m: DB = CE =xm)
N J=a=t
X
— 3 X?Jg::l h-7 [USiﬂB eq. (1)]
= h=21+7=28m

Hence. the distance of the tower from the building is

743 m and helght of the tower is 30 m.

8. Let heights of two different poles be BC = Ay m and

AD = hE m.
C

60° 30
+-—20m—>»
ZBAC =60°
ZABD = 30° and AB= 20 m
In right-angled A ABC,

Also given.

BC [ _E]
tan60° =— StanB =
dan B B
h,
= V3 = 35
5 h, =20y3m

G- TiP:

‘r If a transversal intersects two parallel lines, then each

In right-angled ABAD.

o AD

tan30 B

L Ay
~ b, _20 20 J_
B BB

. The difference between the height of two poles

= = =2DJ§—23—DJ§
_60V3-20v3 _ 403
3

3
_40x173 _69.2
3 3
=23.07 m

9. In the figure. AB represents the 150 m high cliff.
Initially, the boat is at point C and it moves to point D in
2 min and as it is given that the angle of depression of
the boat changes from 60° to 45°.
ARCJ -]~~~ X

150 m

a
B & D
i Y > X >

ZDAX = 45" and £CAX = 60°

pair of alternate interior angles Is equal.

ZDAX = £ZADB = 45° and £CAX = ZACB = 60°

(alternate interior angles)
In right-angled AABC,

- AB
tan 60 =8C

150
— J_=_

150 150 1503
= _T i T_—_5DJ_rn

In right-angled AABD,

AB _ AB
BD BC+CD

= ;i[:( [+ y=50V3 m)

(- AB=150 m and BC =y m)

tan 45° =

___:, ]

— x+y=150



= x =150 - 5043 m
-~ The boat covers CD distance in 2 min.

distance (D
time

m/min

. The speed of boat =

= m/min

(2)

c:%u5o—50ﬁﬁlnﬁnm

= 25(3-43) m/min
= 25\/5(15— 1) m/min

10. Let P be the position of cloud, S be the point of
observation and MR is the surface of lake.

TiP
The concept of angle of depression and angle of
elevation must be understood deeply and clearly.

PA(Cloud)
xm
4N
R
X m
QY
Let PR =R =Xm
(height of cloud above the lake)
SM=NR=hm
PN = PR - NR
= x-h
QN = QR + RN
=x+h

and MR=SN=ym
In right-angled APNS.

mnm=%%

5 tana = X;h afl)
In right-angled ASNQ,
tanf = %%

_ tang = x+h (2)

Dividing eq. (1) by eq. (2). we get

X—1
tama .. Y
tanB x+th
y
tana _ x—h
- tanB  x+h
= (x + h)tan a = (x— h)tan B

= xtana+htana=xtan p -htanp

= h(tan a + tan p) = x (tan p—tana)
h(tanu + tanB)
tanf—tanau
. The helght of the cloud Is
h(tana + tanB) -
(tanB—tana)

= - g

Hence proved.

Long Answer Type Questions

@-TiP:

T

1. Letthe top of the tower AO. a man at point A, observed
the angle of depression 30° of car C and angle of
depresslion 45° of car B on both sldes of a tower.

>Y

X <

If a transversal intersects two parallel lines, then each
pair of alternate interior angles is equal.

G-TiP:

[

ZXAB = ZABO = 45°
ZYAC = #ACO = 30°
OA=100m

and (alternate angles)

Given,

The concept of angle of depression must be understood
deeply and clearly.

In right-angled AAOB.

OA 100
[l &= = i
tan4b e (let OB = x m)
= 1=% = x=100m (1)
In right-angled AAOC.
,_OA 100
tan30° = e (letOC=ym)
1 100
= = —
N,
- y=100y3 m (2)
Therefore, width of the river « x + y
=100 + 100y3
=100 + 100 x 1.73 =100 + 173
=273m

Hence, distance between twao cars is 273 m.

2. Let AB be the tower and BC
be the building. hm
Let DC=xm. AB = h m and Tower
BC =20 m. 5
In right-angled ABCD,
BC 20 20 m
tan4 °=‘[f - ]=T Building
=% xe20m




In right-angled AACD,

D
+
tan60° = £ =
& J_= h+x20 e
—  3x=h+20 — V3x20=h+20
(- x=20m)

~  h=20y3-20=203-1)m .
Hence. the helght of tower Is 2[](\@_ ) m. TiP ;

3. Let pQ be the l]ghthDUSE. and A and B are the pDSI[iDn 1'fﬂ' transversal intersects two pﬂfﬂ”ff ””ES, then each
pair of alternate interior angles is equal.

of two ships.
. £XDB = «£(CBD = 30°
= and «£XDA = «CAD = 60° (alternate angles)
TIP ;
= The concept of angle of depression must be understood Il*etlti;i_distalngztji%ueen the cars. AB=ym
T deeply and clearly. N Aght-angie
CD 75
tan60° = 3=
A — CA
75
CA = N
In right-angled ABCD.
el — tanBD“—CD— (b 75
Let PQ=hm.AQ=xmand QB=ym. "BC CA+AB CA+y
The distance between two ships (AB) = x + y =100 m : 75
(Given) = 7§= 75 (from eq. (1))
, i
In right-angled A PQA. 75
tan ﬁS”mi—gmzﬂ:ﬁh ) yo75y5 155 5_p.150 3
% - -1)=
| - FEVEE
In right-angled APQB. J_
TEEONED  [EE =BS5S =B0%173=865
B ~ 3 vy
- v=y3h 2) So. required distance between two cars Is 86.5m.
5. Let AB be the Ught house. C and D be the position of
Adding eqs. (1) and (2), we get the ships. B y P
x+y=h+y3h .
TiP:
- h +\Eh =100 (- x+y=100 m) If a transversal intersects two parallel lines, then each
. air of alternate interior angles Is equal.
~  (/3+)h=100 pair of il
= B4l O and ZEAC = ZACB = 45° (alternate interior angles)

(rationalising the denominator)

_100(y3-1) _100(1.732-1)

31 2 100 m
("~ (a+b) (0-b)=0c*- b
=50 x 0.732=36.6m B C D
Hence, the height of the lighthouse is 36.6 m. In right-angled AABC.
4. Given. the angles of depression of two cars A and B tan 45° = *;‘E - Eg
from the man standing on the top D of the tower CD
(say) with helght 75 m are 60° and 30° respectively. = 1=100 . groioom

BC



In right-angled A ABD,

tan30° = ;‘5 = EE?
1__100
= /3 BD
. The distance between the two ships,
CD =B8D-BC=100y3-100
=100(y3 —1) =100(1.732 1)
=100x0.732=73.2m

- BD=100/3m

Hence, the distance between the twao ships is 73.2 m.

6. In the figure. DE represents the small pole and AC

If a transversal intersects two parallel lines, then each
pair of alternate interior angles is equal.

represent 60 m high pole. The distance between two
poles Is DC.

Let the height of the small pole be x m.

__________ 30 A
T &
10-1
EI I 60m
lD é Y

ZXAE=ZAER = 30"
and #XAD = ZADC = 60° (alternate Interlor angles)
In right-angled AABE.

e AB 1 60-x
an30°® = — =
BE 3 EE

(-DE=BC=x.. AB=AC-BC=AC-DE=60-%)

2 BE =+/3 (60 - x) ()
In right-angled AACD,
AC _ AC
tan60°=—=— - BE=
an = (- BE =DC)
«El= 60

2 3 (60- x) (from eq. (1))
=3 60 =3 (60 - x)
= 20=60-x
— x=40 m

DC=BE=+/3(60-x) [~ from eq. (1))

=3 (60 -40)=20y3 m

Hence, width of the river is ZUJgrn and height of
the other pole is 40 m.

—

COMMON

ERR(DR - ~,

The concept of angle of depression and angle of
elevation are not clear to many students. That's why
L.'."hey are not able to draw the dlagram correctly.

-

1. Let Cbe the position of a bird flying. Let B be the position
of the boy standing on the ground and E be the position
of girl standing on the roof.

G- TiP:

¥ Students should practice mathematical calculations
everyday to reduce calculation errors.

%
A
100 m
F'l 45d E
20m
30° -
B A D

Given BC=100 m.DE =20 m. £ZABC = 30°
and <£CEF =45".

Let CE= xm be the distance of bird from girL
In right-angled ABAC.

—

o — & l:—ﬁ‘[
L T
= AC=50m
Now. CF =AC-AF
=50-20 (-AF=ED=20m)
=20:m
In right-angled AEFC.
] ) - o
sln45 Tl 7 »
_ =30y2 =30 % 1414 = 4242 m
Hence. the distance of bird from girl is 42.4 m.
COMMON ERR@R o \

Some students express the answer in 3 significant or 4
significant figure which is not necessary until it is not
: asked in questions.

A

8. Let A and C be the two positions of the aeroplane.

o C
/

% 36003 !

G ] O £

P<—x—>B<—y—>D '}?:
Draw AB L PX and CD L PX.
Let position of observer be P.
Here. AB=CD=3600y3 m.
Llet PB=xmandBD=ym

In right-angled AABP,
tan 60° =28 _, /3.3600/3
X

PB
= x = 3600 m
In right-angled A CDP,
T EHTNED
tan 30" =50 = PB + 8D
1 _3600/3
= Y3 xty

= x+y=3600y3 x/3



TiP:
The concept of angle of depression and angle of
elevation must be clear to the students.

= 3600 + y = 10800 (- x = 3600 m)
- y =10800 - 3600 = 7200 m

Since. distance (y) is covered by aeroplane in 30 sec.
Therefore,

Distance - 7200

Shsed=
e e T

=240m/s

=%x240= 864 km/h

Hence, the speed of aeroplane is 864 km/h.
Let two points A and B are on the surface of the water
of a lake. A cloud C is at a helght BC = x m from B.

The angle of elevation of the cloud from P at 60 m
vertically above the point A is £CPQ = 30°.

( Im/s =§km!h

Then in right-angled ACQP,

tan 300 2 SC =51
P PO

1 x-AP x-60
=~ B PO PQ

—~  PQ=43(x-60)m ()
From point B, the shadow of cloud C is C' at depth

(-BQ=AP=60m)

Then.  QC=BQ+BC =60+ x

The angle of depresslan of the shadow at point
Pis 60°
Then. in right-angled AC'QP,

tanED°mQC=QE+BC
P PQ
PA+BC" 60+x
3= = i = =
S E] e 55~ (-QB=PA=60m)
From eq. (1). we get
\E= 60 + x
\_}3()(—60)
= 3x-180=60+ x= 2x= 240
=4 x=120m

Hence. the helght of the cloud from the surface of
water is 120 m.

COMMON

ERR(DR - :

Most candidates are unable to draw the diagram as
per the given data and lose their marks. So, adequate
kpracrfce Is required.

-

& Chapter Test

Multiple Choice Questions

QL

Q2.

The angle of depression of a car parked on the
road from the top of 90 m high tower is 60°. The
distance of the car from the tower (in metre) is:

a.30m b. 303 m
¢ 903 m d. 60v3 m

A ladder 16 m long just reaches the top of a vertical
wall. If the ladders makes an angle of 60° with the
wall, then the height of the wall is :

a./7m b.8Bm

cem db5m

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions, a
statement of Assertion (A) is followed by a statement of a
Reason (R). Choose the correct option:

Q3.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion
(A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A)

C Assertion (A) Is true but Reason (R) is false

d. Assertion (A) Is false but Reason (R) Is true

Assertion (A): If the length of shadow of a vertical
pole is twice the height, then the angle of the sun
is 60°.

Reason (R): Trigonometricratiois used to determine

Perpendicular
Base '

the given statement as tan 6 =



Q4. Assertion (A): If a ladder 10 cm long reaches a

window 8 cm above the ground makes an angle
sin9=-g- then the distance of the foot of the

ladder from the base of the wall is 6 cm.

Reason (R): In an equilateral triangle of side

4./3 cm the length of the altitude is 6 cm.

Fillin the Blanks

Q5. If a person is standing on the ground and see the

aeroplane flying in the sky, then this situation is
based on angle of ..................... :

Q6. The angle of elevation of the top of the tower

from the point on the ground which is 50 m away

for the foot of the tower with height 503 m is

True/False

Q7. Ifthe angle of elevation of the tower decreases, the

shadow of the tower increase.

Q8. An observer 2.5 m tall is 20.5 m away from the

tower 23 m high. The angle of elevation of the top
of the tower from the eye of the observer is 60°.

Case Study Based Question

Q9. A hot air balloon is rising vertically from a point P

on the ground which is at a distance of 60 m from
a car parked at a point Q on the ground. Sunita
is riding the balloon, she observe that it took her
15 sec toreach a point R and makes an angle of
depression 0, to point Q. She covers a distance
equal to the horizontal distance of her starting
point from the car parked at point Q. After
certain time, Sunita observes that she reaches at
point S and makes an angle of depression from
the car as 0, = 60".

B0 m

Based on the above information, solve the
following questions:

(i) Find the speed of the air balloon to reach at point R.

(ii)) Find the distance of point R from car Q.
(iii) Find the distance of point S from foot of the ground.

Or
Find the distance of point S from point R.

Very Short Answer Type Questions

Q 10.

A ramp for disabled people in a hospital have slope
not more than 30°. If the height of the ramp be 2m,

then find the length of the ramp. [Use :Ji: 1.732]

Q 11. if the Sun’s angle of elevation is 60° and height of

the pole is 9v/3 m, then find the length of shadow
of pole.

Short Answer Type-l Questions

Q12

Ql3.

Iif two towers of heights x m and y m subtends
angles of 45° and 60° respectively at the centre of
a line joining their feet, then find the ratio of x : y.

The tops of two poles of height 20 m and 14 m are
connected by a wire. If the wire makes an angle of
30° with the horizontal, then find the length of the
wire.

Short Answer Type-ll Questions

Q 14.

Q15.

Two ships are there in the sea on either side of a
light house in such a way that the ships and the
base of the lighthouse are in the straight line. The
angle of depression of two ships as observed from
the top of the lighthouse are 60° and 45°. If the
height of the lighthouse is 200 m, then find the

distance between two ships. [Use \E =1.732]

The angle of elevation of an aeroplane from a point
on the ground is 60°. After a flight of 30s, the angle
of elevation becomes 30°. If the aeroplane is flying

at a constant height of 300043 m, find the speed

of the aeroplane.

Long Answer Type Question

Q 16.

From the top of a building 90 m high, the angles
of depression of the top and the bottom of a tower
are observed to be 30° and 60°. Find the height of
the tower.
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