Some Applications of
Trigonometry

( Fastrack« Revision )

» The helght or length of an object or the distance
between two distant objects can be determined through
trigonometric ratios.

Knowledge BEOSTER .

1. The angles of elevation and depression are always

» Line of Sight: IF an observer Is viewing an object, the
straight line joining the eye of the observer to that object
is called line of sight. Object

» Angle of Elevation: The
angle of elevation of an
object viewed is the angle
formed by the line of sight
with the horlzontal when
it is above the horizontal
level, ie., the case when we
raise our head to look at the gpserver Horizontal level
object.

» Angle of Depression: The
angle of depression of an
object viewed Is the angle
formed by the line of sight
with the horizontal when it
is below the horizontal level,
lLe., the case when we lower
our head to look at the object.

acute angles.

Angle of

elevation 2. If the angle of elevation of the tower (or Sun) decreases,

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

Horizontal lovel 3. If the observer moves towards (or moves away) the

Observer

Angleof g

Sbraian perpendicular line, the angle of elevation increases

(or decreases).

4. If the helght of tower is doubled and the distance
(1 between the observer and the foot of tower Is also

Object =X doubled, then the angle of elevation remains same.

@ Practice Exercise

*“ 4 Multio| ‘ _ Q5. The ratio of the length of a rod and its shadow is
u Ip € Choice Questions N 1 \E then the angle of elevation of the Sun is:

Q 1. If the height of the tower is equal to the length of a. 45° b. 30" c. 60° d. 90°
its shadow, then the angle of elevation of the Sun Q 6. From a point P on a level ground, the angle of
is: [CBSE SQP 2023-24] elevation of the top of tower is 30°. If the tower is
3. 30° b 45° c. 60° d. 90° 100 m high, the distance of point P from the foot of

Q2. The angle subtended by a tower of height 200 the tower is:
metres at a point 200 metres from the base is: a. 149 m b.156m c 173 m d.200m

[CBSE 2023] Q7. The angle of elevation of the top of the tower is 60°
a. 30° b. 45° c. 6O° d o° and the horizontal distance from the observer's eye

Q3. If a pole 6 m high casts a shadow 2/3 m long on to the foot of the tower is 100 m, then the height of

the ground, then Sun’s elevation is:
[NCERT EXEMPLAR; CBSE 2023; CBSE SQP 2023-24]

the tower will be:
100

a. 5043 m b. 5™

a. 60° b. 45° ¢ 30° d.’ 90"
Q4. The angle subtended B ¢ 100Y3m d. 60V3m
by a vertical pole of Q 8. The string of a kite in air is 50 m long and it makes
height 100 m at a 100 m an angle of 60° with the horizontal. Assuming the
point on the ground string to be straight, the height of the kite from the
round is: CBSE 2023
100+/3 m from the p —= da g 100, [ ]
1001/3 . .
base is, has measure " % alhism 73-’-
of: [CBSE 2023] 50
C. m
a. 90° b. 60° C. 45° d. 30° & d. 25y3m



Q9.

The angle of elevation of a ladder leaning against
a wall is 60° and the foot of the ladder is 4.6 m
away from the wall. The length of the ladder is:
a.3m b.6m c.Bm 4.9.2m

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

Q 16.

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.

Q10. A boy standing on top of a tower of height 20 m Reason (R): Inan equilateral triangle of side 3/3 cm,
observes that the angle of depression of a car on . ,
, _ the length of the altitude is 4.5 cm.
the road is 60°. The distance between the foot of ) _ .
the tower and the car must be: [Us e\ﬁ - 1.73] Q 17. Assertion (A): Suppose a bird was sitting on a tree.
' o A person was sitting on a ground and saw the bird,
a.1045m b.1154m c12556m d.1250m : 12
which makes an angle such that tan6=—. The
Q1L If the angle of depression of an object from a 50 m ' ik SR
high tower is 30°, then the distance of the object distance from bird to the person is 13 units.
from the tower is: Reason (R): In a right-angled triangle,
50 (Hypotenuse)? = (Side)? + (Base)>.
a. 25/3m b, E m ¢ 50¥3m d.50m Q 18. Assertion (A): The angle of elevation of the top of
2. Th le of d i ¢ “ the tower is 30° and the horizontal distance from
Q12. The angle of depression o Xm0 the observer's eye to the foot of the tower is 50 m,
a car parked on the road 50
from the top of 120 m high 120 m then the helght of the tower will be ?\E m.
tower is 30°. The distance . (R): Whil . ot of -
of the car from the towe E eason (R): While using the concept of angle
2% ; FA - elevation/depression, triangle should be a right
(in metres) is: :
S0 L B2 . angled triangle.
a. | ; m ‘AN gEsgg =
_@@? Fill in the Blanks Type Questions \)
c. 40V3m d. None of these
_ ) o Q19 The i of sight is the line drawn from the eye
Q13. A vertical straight tree of 15 m high, is broken by of an observer to the point in the object viewed by
the wind in such a way that its top just touches the the observer.
ground and makes an angle of 60° with the ground.  Q20. The angle of ................ of an object viewed is
At what height from the ground did the tree break? the angle formed by the line of sight with the
[Use Jg =1 horizontal when it is below the horizontal level.
) Q 21. If the length of the shadow of a tower isﬁ times
a. 69 m b. 9.6 m c.59m d79m its height, the angle of elevation of the Sun is
Q14. An observer 1.6 m tall is 20 m away from a tower. e _ [NCERT EXEMPLAR]
The angle of elevation from his eye to the top of Q22. From a point 20 m away from the foot of a tower,
the tower is 45°. The height of the tower is: the angle of elevation of the top of the tower is
5 LG b 2 30°, then the height of the tower is ................ .
72 d. None of these [Use V3 =1.73]
N . Q 23. In the given figure, the angles of depressions from
-§) Assertion & Reason Type Questions N} the observing positions O, and O, respectively of the
= object Aare................. 3 T I, ,
Directions (Q. Nos. 15-1B): In the following questions, o 02 O1
statement of Assertion (A) is followed by a statement of a /D<‘
Reason (R). Choose the correct option:
a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the carrect explanation of Assertion e
(A) A 5 C

'@{ True/False Type Questions \

c. Assertion (A) is true but Reason (R) is false Q 24. The height of the tower if length of the shadow is
. . . 10 m and Sun’s altitude is 45°,is 10 m.
B ASS?mDn i TsTalse UL BERson(R) & ye _ Q 25. If length of shadow of tower is 20m and angle of
Q15. Assertion (A): If the length of shadow of a vertical . m— 0

pole is equal to its height, then the angle of elevation is 60°, then the height of tower is ‘E m.
elevation of the Sun [s 45°. Q26. A little boy is flying a kite. The string of kite makes
Reason (R): Trigonometric ratio, tangent Is defined an angle of 30° with the ground. If the height of the
as kite is 21m, then the length of the string is 35 m.

Q 27. The angle of elevation of the top of a tower is 30°.

tan 0 Perpendicular

Base

If the height of the tower is doubled then angle of
elevation of its top will also be doubled.
[NCERT EXERCISE]



[ Solutions

1. (b) According to condition, the height of the tower is

equal to the length of its Shadow, Le,

BC = AB 1)
Let 6 be the angle of elevation of the Sun.
Now In right-angled A ABC,

C %:%Sun

(Tower)
5]
& (Shadow) ~ °
BC AB
tan 0 w B8 (from eq. (1))

= tan 0 = 1]
= tan 0 = tan 45°
— 0= 45°

. (b) Let the angle subtended by a tower (RQ) at a point
P from the base Q Is 6.
Glven. RQ = 200m, PQ = 200 m and £RPQ = EFR

Now In right-angled A PQR.
RO (Tower)

tan ZRPQ =—

Ao PQ 200 m
200

= @End s——-=1

oY =200 0

— tan = tan 45° d 200 m Q

= 0 = 45°.

. (a) Let PQ = 6 m be the height of P
the pole and RQ=2v3 m be its Eﬂ'@
shadow. m

]
Let angle of elevation of the Sun R Shadow 2
be 0. 2\3 m
In right-angled APQR.
i) “tan® =5
tane RO [ B
6 3 A 5
= = w3 = tane0
NERRE]
= 0= 60"

. (d) Given, height of the pole. AB = 100 m and distance

of a point P from the base A. AP = 100y3m

Let 6 be the angle Subtended by pole (AB) to the
point P.

In right-angled A PAB.
AB
tan @ =—

dhn PA B

=]DD=1

= tan 6=tan 30" P 6 A
= 6 = 30°

\ 4

5.

(b) Let C be the position of the Sun.
Let BC and AB be the length of rod and length of the
shadow.

_ Lengthofrod 1 BC
halzer, Length of shadow E_ AB -(1)
C (Sun)
0
A B
In right-angled AABC,
BC
tanf =—
an A
1

tano = (- from eq. (1))
- B
=4 tand = tan30°
— 0 = 30°
(c) Let QR = 100 m be the R

height of the tower and
point P makes an angle of
elevation of the top of the
tower, Le. ZQPR = 30°.
In right-angled APQR,

l',ar13E]"=E

PQ
0
- PQ=100,3m

=100 L3 m=173 m

(c) Let BC = h metre be the
helght of the tower and
distance from observer to
the foot of the tower be
AB =100 m.
In right-angled AABC,

BC

tan60° = —
an B

= B

100

100 m

P30 Q

( tanB = E]
B

h metre

60°

100 m

-  h=100y3m

(d) Let the string (PK)
of a kite (K) in air is PK
= 50m long and it makes
an angle KPB = 60° with
the horizontal PB.

Suppose the helght of
the Kite from the ground z
(KB) =h m.

Now. In right-angled A PBK,




G_KB
sin60 __PK
NER: 5043
e h:—:
3 50::» 5 ZE\Em

So. required helght Is 25@ m

9. (d) Let BC be the height of the wall and AC = [m be the
length of the ladder leaning against a wall

=
&
S
N
i Wall
A 60°
46m 8

Ladder AC makes an angle of elevation of 60° to the
wall i.e. ZCAB = 60°
Let AB = 4.6 m be the foot of the ladder from the wall

In right-angled AABC,
( v €050 = -Ei]
H

AB
cosb0® mw —
AC

1 46
=y -

2 |
= [=9.2m
10. (b) Let BC = 20 m be the height of the tower. Let A be
the position of car and C be the position of boy.
At paint C, boy makes an angle of depression of 60°
Le. ZHCA = 60°.

C (Boy)
Tower
20m

B
(Car)

Here, ZBAC = ZHCA = 60°
In right-angled AABC.

(alternate angles)

. BC . P
tan60 EE [ tand B]
20
& f—ﬁ
20 V3 20
AB = b m—x1.73
= NENCREED

=6.67 x1.73=11.54 m
1. (c) Let A be the position of an object and BC = 50 m be
the helght of tower.

Then Z£XCA = ZCAB = 30°
-4C

(alternate angles)

Towear
50 m

1 50

= E = E
i AB=50y3m
12. (a) In right-angled AABC.
BC
tan30° = —
an A
1 _120
= J3 AB
= AB=120{3m

13. (a) Let BC =15 m be the height of the tree. Let at point
D. tree breaks and touches the top point C of tree to
the ground at paint A_

=)

TR!CK

The broken part CD of tree is equal to the slope line AD,
i.e,CD=AD.

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

Glven. broken part of tree CD makes an angle of 60°
with the ground ie. ZDAB = 60°.

In right-angled AABD.

SIHED‘::@-
AD
8. &
- 2 15-x
- ]5@—@)(:2}(
== X(2+\E)215\/§
1543 2-+3
= ¥ = b4
I T

 30V3-45 30x173-45
F-(3p 473

(~-(a+b)(a-b)=d*- b

=519-45=69m
14. (a) Let AE w 1.6 m be the D
height of an observer and 1
BO = h m be the height of
the tower. h

Let EC = AB = 20 m be the

distance from observer to e A45° -

the tower. 1.6m
In right-angled AECD. A+«—20 m—B

tan4hs° =9
EE

(-AB=EC=20 mand AE=BC=16m)



rl_

- h-1g .- CD=BD-BC
= = 20 =h-16
= h-16=20
= h=216m

COMMON ERR@R - \

Sometimes students make an error of taking an angle
from point A instead of taking at point E. So, continuous
[ practice Is required to make stronger concept.

-

15. (a) Assertion (A): Let BC = h m be the helght of the

16.

pole and AB = [m be the length of the shadow. Let the
Sun makes an angle 0 from point A

Given that, h=l
C (Sun)
h m
0
A lm B
In right-angled trlangle ABC.
p
tane = o ( f3ﬂ5=§]
AB
h ;
= tan@ = T (. h= [ (given))
= tanb6=1=tan 45° = 0=45

So. Assertlon (A) Is true.

Reason (R): It Is also true that tan = Ferpendletiar

Base

Hence, both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion (A).
(d) Assertion (A): Let BC = h units C

be the height of tower and AB = b Fower
unlits be the base of the tower. h

BC J
Then tan60° = — o

AB e —:
pe tan 60° =E )

If we tripled the height and base of tower i.e. BCw« 3h
and AB = 3b. then angle will be

BC 3h h
tanB=— =— tanf = —
an IR —  tan
= tan 6 = tan 60° (from eq. (1))
— 8 = 60°

which is not tripled the original angle.
So, Assertion (A) is false.
Reason (R): Let ABC be an equillateral triangle. Then

AB:BC:CA =3\/§CFTE

3f3 D
-

Let h be the altitude of an equilateral triangle.

g-TiP:
Altitude of an equilateral triangle divides the base into
two equal parts.

T

17.

1B.

BD @ DC = 3\26 cm

In right-angled AADB. use Pythagoras thearem.

7
AD=(AB)? - (BD)? = [(3V3)? [ﬁ]

-2
4 4

So, Reason (R) is true.
Hence. Assertlon (A) Is false but Reasan (R) Is true.

(a) Assertion (A): Given tan 0 = %

=E=4.5 cm
2

&
= Eal'iﬂ:l-z- =E
5 AB
12K
Let BC = 12k and AB = 5k,
where k Is a constant. 5
In right-angled AABC. use A oK &
Pythagoras theorem,
AC = \/(AB)? + (BC)?

= J(5K)? + (12k)2

- 2512 + 144k2 =169k
=13k=13 units (Consider k=1)
So. Assertion (A) is true.
Reason (R): It is a true relation that
In a right-angled triangle,
(Hypotenuse)? = (Side)? + (Base)?
So. Reason (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 position of observer
eye and BC = h m be the height of the tower.

C
hm
30 |
A 50 m B
(eye)

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

tanan":EE

AB

1. B

= J3 50



18.
20.
21.

22.

5E|

= e T’

So. Assertion (A) is true.

Reasaon (R): It Is true to say that while solving the
problem of angle of elevation/depression. trlangle
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
poslition of Sun. The length of the C (Sun)

shadow will be AB = \@h m.

Let the elevation of Sun from
point A is ZCAB = 6. A
In right-angled AABC.

P
tan@ = — B [ t8ﬂ9=a]

Towar
hm

AB
1

ot h =
J3h V3
= tan 30°
= 8 =30°
Let BC = h m be the helght G
of the tower. Let A be the
foot of the point such that h
AB = 20 m.
Also angle of elevation Is
ZBAL =3, A
In right-angled triangle.

30°
20 m B

tan30° -E

AB

20 34.6

=—x1l73=——m
3

« 11.53 m
Hence, height of the tower is 11.53 m.

23. In right-angled AACO,,

Z0,AC + ZACO, + £CO\A = 180°
(by angle sum property)
£0,AC +90° + 60° = 180°

ZO0,AC = 180" -150° = 30°

Uy

24,

25,

26.

27.

Here, ZEQ\A = 20,AC = 30° (alternate angles)
Also, ZED,A = £0,AB = 45° (alternate angles)
Hence. angles of depressions from points O, and O,
are respectively 30° and 45°, C (Sun)
Let C be the position of Sun '
and BC = h m be the height of h
the tower. Let AB = 10 m be the

length of the Sun. p A%
In right-angled AABC.

Tower

=5 h=10m
Hence, given statement Is true.

Let BC= hmetre be the height C
of the tower and AB = 20 m
be the length of shadow of

tower.
In right-angled AABC.

A
fan60° = =
AB

= 3=

20

- h=2043 m

Hence. given statement Is false.

h m
(tower)

60° =
20m

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

Let AC = [ m be the length of /l(: (Kite)
the string and BC = 21m be 21 m
the height of the kite. Then A<230° B
string of kite makes an angle

ZCAB = 30°.
In right-angled AABC,
BC 21 &
BUG:—:— i 5|I'1G'=—
sin30° - 5C._ 2 [+ sino-E)
1 2]
== — T —
2 i
= (=21%2=42m

Hence, given statement is false.
Let Initlally height of tower be h m and AB = x m.

In right angled AABC, C
tan30° = d
X h
If the height of tower Is A
doubled ie. BC = 2h. then 4 X B
tané = -Z—h-
X

Here we see that angle Is not doubled when helght Is

doubled.
Hence. given statement is false.



-§) Case Study Based questions N
Case Study 1

Ql

Q2.

Q3.

Q4.

There 1s fire incident in the house. The house door
1S locked so, the fireman 18 trying to enter the house
from the window. He places the ladder against the
wall such that its top reaches the window as shown
in the figure.

Based on the above information, solve the
following questions:

If window is 6 m above the ground and angle made
by the foot of ladder to the ground is 30°, then

length of the ladder is:
a. Bm b. 10 m d. 14 m

If fireman place the ladder 5 m away from the wall
and angle of elevation is observed to be 30°, then
length of the ladder is:

10 15

b. )
Em C Em

If fireman places the ladder 2.5 m away from the wall
and angle of elevation is observed to be 60°, then

find the height of the window: (Take V3 = 1.73)
a. 4325m b. 55m d25m

If the height of the window is 8 m above the ground
and angle of elevation is observed to be 45°, then
horizontal distance between the foot of ladder and

c.1Z2m

a.bm d. 20m

c.63m

wall is:
a.2m b. 4m c.em d.8m
Q5. If the fireman gets a 9 m long ladder and window
is at 6 m height, then how far should the ladder be
placed?
abm b. 3J§rr| c.3m d.4m
. Solutions .
1. Let AC be the length of the C
ladder
In right-angled AABC. o
3
sin30° = 8L
AC 30°
A B
| I
—-—=— AC =12
7 AC =

So. option (c) is correct.

. Let AB be the horizontal distance C

2. Inright-angled AABC. cos 30° = %
V3_5 7
= — i —
2 AC
2 ALY
NE] 30°
A B

So. aption (b) Is correct. vm

. Let BC be the height of window from ground.

In right-angled AABC.
BC

tan60°=—
" AB

BC
25m
= BC=25x173=4326m

So, option (a) is correct.

between the foot of ladder and
wall
In right-angled AABC,

45"
tan 45° = e AL i
AB

we

.8
AB

— AB=8m
So. option (d) Is carrect.

— 1

. Let the required distance be x

C

&
w9

A

o

In right-angled AABC,
(9)% ="+ (6)*
(By Phthagoras theorem)
= B1-36=x
== 45 = x°

=5 x=5’r\/§m

So, option (b) is correct.

Case Study 2

A group of students of class—X visited India
Gate on an education trip. The teacher and
students had interest in history as well. The
teacher narrated that India Gate, official name
1s Delhi Memorial, originally called All-India
War Memonal, Monumental Sandstone Arch in
New Delhi 18 dedicated to the troops of British
India who died in wars fought between 1914
and 1919. The teacher also said that India Gate,
which is located at the eastern end of the Rajpath
(formerly called the Kingsway), is about 138
feet (42 metres) in height.



2. Let the required distance be x m.
Given, angle of elevation (0) = 60°
and helght of the monument (BC) = 42 m

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

/ gt
Now. In right-angled AABC,

Based on the given information, solve the - - c

following questions: tanB=£ n
Q1. What is the angle of elevation, if they are standing

at a distance of 42\5 m away from the monument? . tan 60° = G2 .

a. 0° b. 30° C. 45° d. 60° X
Q2. They want to see the tower (monument) at an -J- 42

angle of 60°. So, they want to know the distance == e 80 -

where they should stand and hence find the J_ e __FE"

. _ 42 N3 42
distance. [Usey/3 =1.732] = x= e -~ 143
a.2424m b 201Z2m cé4Z2m d. 25.64 m

w14 x 1732 = 2424 m

Q 3. If the altitude of the Sun is at 30°, then the height S . .
0. option (a) is carrect.

of the vertical tower that will cast a shadow of

i 3. Let the helght of the
length S0 = vertical tower be c% Sun
3m b X%m 28 m d20f3m hm. A
\E 3 Given angle of :
L 2 m
Q4. The ratio of the length of a rod and its shadow is elevation t&]) e |
24 : B'J;.The angle of elevation of the Sun is: & i 20
shadow (AB)=30m Ae 30 m—B
a. 30° b. 60° Now, In right-angled
C 45° d. 90° AABC.
Q5. The angle formed by the line of sight with the tan@ = £C
horizontal when the object viewed is above the AB
horizontal level, is: - tan30s=2L
a. angle of elevation b. angle of depression 30
c. corresponding angle d. complete angle 1 _h
- S
NERED
Solutions h—HDx‘E—H 3
I Let the angle of elevation be 6. = NG
Given that, So. option (a) Is correct.
Height of the monument (BC) =42 m
arl Ak common] ERR(DR -
Some students confused the values of tan 30° and
Now. In right-angled AABC. c tan 60°. They take wrong value in haste.
BC |
anf=—= 4. Given, the ratio of the length of a rod and its shadow
AB 4243
ls 24:843.
1 42 m
— tan @ =E =tan30° Let AC = 24k A %\:g Sun
0 = 30° Prak . and BC =83k
So. option (b) is correct. R where kis a positive 24 k
integer.
~—COMMON ERR(DR . \ Now, let angle of 5
1 elevation of the Sun g e Bk [_C
Students take the value of T= tan 60° in precocity. s 0.

In right-angled AACB;

1
But it is wrong. The correct value of TE =tan 30°. tang = AC

\ or



24k 3

T Bk 3
NERENE]
_ tanBuT 73 TB' 3

=5 tane = tan 60°
Z 0 =60°
So. option (b) Is correct.

5. The angle formed by the lne of sight with the
horizontal. when the object viewed is above the

horizontal level Is angle of elevation.
So. optlon (a) Is correct.

Case Study 3

Suppose a straight vertical tree 1s broken at some
point due to storm and the broken part is inclined
at a certain distance from the foot of the tree.

Based on the above information, solve the

following questions:

QL If the top of upper part of broken tree touches
ground at a distance of 30 m (from the foot of the
tree) and makes an angle of inclination 30°, then
find the height of remaining part of the tree.

Q 2. Find the height of the straight vertical tree.

Q 3. If the height of a tree is 6 m, which is broken by
wind in such a way that its top touches the ground
and makes an angle 30° with the ground. Find the
length of broken part of the tree.

OR
if AB =103 mand AD =23 m, then find CD.

A
‘ 2\3m
D

103 m

l 607

B C

Solutions .

1. Let AB be the tree of height h m and let it broken at
helght of x m. as shown In figure.
Clearly CD=AC=(h=x)m
Now, in right-angled ACBD, we have

BC X
BD 30

| _ X
- NERED
.30
- 3

4LA &

-C
/ !

Xxm
030 gt v

~— 30m —

tan30° =

_T {_ 30V3 _
Thus, the height of remaining part of the tree is

1D\Ern_

2. Inright-angled ACBD ,
DB 30

DC DOC

I3m

cos 30° =

V3 30

= —_—

2 DC

oc_ 60 _60 3 aUJ_
. N

— DC=20y3m

from part (1), BC=x = 10y3m
Thus, the height of the straight vertical tree
AB=DC+BC

- 2043 + 1043 = 30y3m

3. Here. h=6 mand 6 =30°

. DC=AC=(6-x)m T
an in right-angled ABCD.
we have
B
sin30° = o- "
CD -Cf
LYW / xm
=2 E E D130 Bt Y
= B—x=2x = 3Jx=6 = x=2
S0. broken part of tree, AC=6-x=6-2=4m.
Or

Clearly. BD = AB- AD
= (10V3 - 243)m=8{3m

Now, in right-angled ABCD, we have

snEle=2 = @=8[‘f

DC 2

= DC=16m

Case Study 4

Sandeep and his sister Dolly visited at their uncle’s
place—Birth, Himachal Pradesh. During day time
Sandeep, who is standing on the ground spots a
paraglider at a distance of 24 m from him at an
elevation of 30°. His sister Dolly is also standing
on the roof of a 6 m high building, observes the
elevation of the same paraglider as 45°. Sandeep
and Dolly are on the opposite sides of the

paraglider.

L=l
¥




QL
Q2
Q3.

Based on the given informarion, solve the following
quesrions:
Find the distance of paraglider from the ground.
Find the value of PD.
Find the distance between the paraglider and the
Dolly.

Or

Find the distance between Sandeep and base of
the building.

Solutions .
In the right-angled AAQD. we have
sin 30° = DQ J__P_Q
AD Z 25
= DO=12m

Thus, distance of paraglider from the ground is
12 m.

2. Wehave PQ=BC=6m
Now.asDQ =12 m
_ DP=DQ-PQ=12-6=6m
3. Inright-angled ABPD, we have
. DP 1 6
45° = —— i BD=6v2m
=11h BD — 5 BD —
Thus, the distance of paraglider from the girl Is
6V2m.
Or
In right-angled AAQD, we have
AQ
J0°=—
(o] 2D
= -‘12-3:%@ — AQ=1243m
In right-angled ABPD, we have
BP
45° =
cos 50
. UL %F; — BP=6m
Thus. the distance between Sandeep and base of the
building = AQ +BP
w1243 +6=6(243 +1)m
Case Study 5

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 18
supported by wires from a point O.

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

Ql.

e

IRAARRRARANANA AR

36 m
Based on the given information, solve the following
questions: [CBSE 2023]

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

Q 2. Find the height of the Section A from the base of
the tower.
Q 3. Find the distance AB.
Or
Find the area of AOPB.
Solutions .

. Let the length of the wire fram the point O to the top

of section B, [e. OB = [m.
Given, OP = 36 cm and ZBOP = 30°
Now in right-angled ABPO.

oP V3 36

30° s — .
cos 0B =5 > .[

B

2 43 72\/_ P 36cm O
= I—T T 4‘J_
So. required length is 244/3 cm.
Glven. ZAOP = 45" and
OP = 36 cm A
Now in right-angled AAPQ,
AP
tan 45° = —
oP .
AP
= =36
m (30
— AP = 36 cm P 36 cm O

The helght of the Section A fram the base of the
tower = AP =36 cm

. Now. In right—-angled ABPO.

tanﬂU“—*B—p- = 1 '—E
“oP 3 36

_ 36 43 &f .
E!F'_T <y =1243 ¢
AB = AP — BP [

=36-124/3 =12(3-43) cm

So, required distance AB Is 12 (3—\@] cm
Or

AP = 36 cm)]



Since, ABPO is a right-angled triangle.

. Area of AOPB =%xba55xheight

=-%><DP><BP=%-><36><12J§

2

= 2163 cm©.

Case Study 6

A boy is standing on the top of light house. He
observed that boat P and boat Q are approaching
the light house from opposite directions. He finds
that angle of depression of boat P is 45" and angle

of depression of boat Q is 30°. He also knows that
height of the light house is 100 m.
[CBSE SQP 2023-24]

p

Based on the above informarion, answer rhe
following questions.
QL What is the measure of ~APD?
Q2. If ~/YAQ = 30°, then ~AQD is also 30°, why?
Q 3. Find length of PD.
Or
Find length of QD.

Solutions »

1. Let a boy Is standing on the top (A) of lght house

(AD).
Here XY|l PQ and AP Is traversal i
ZAPD = /PAX X 35YN30° Y
(Alternative interior angles)
= ZAPD = 45",
100 m

2. Given, £YAQ = 30°
=  ZAQD=3D° pAd>" ]
Because, XY|IPQ and AQ is a traversal

So. alternate interior angles are equal
ZYAQ = ZAQD.

307

3. Inright—angled AADP,

AD
tan 45° =—
AT
100
= |=—
PD
= PD =100 m.
. Boat P is 100 m from the light house.
Or
In right—angled AADQ.
AD
tan 30°=—
n 00
1 100
= J3 DQ
- QD =100y3m

- BoatQls 10043 m from the Ught house.

'/ Very Short Answer Type Questions )

Q1 The length of the shadow of a tower on the plane
ground is /3 times the height of the tower. Find

the angle of elevation of the Sun. [CBSE 2023]
Q 2. 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? [CBSE2017]
Q3. What is the angle of depression of the object at E
from the observation point A, if AD = ED? [CBSE 2017]

Q4. 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. [CBSE2023]

Q 5. A building casts a shadow of length 5.3 mon the

ground, when the Sun's elevation is 60°. Find the
height of the building.

Q 6. Akite 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.]

) Short Answer Type-| Questions N

Q1L The angle of depression of car parked on the road
from the top of a 150 m high tower is 30°. Find the

distance of the car from the tower.
Q 2. 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]

Q3. Infigure,AB is a 6 m high pole and CD is a ladder
inclined at an angle of 60° to the horizontal and
reaches up to a point D of pole. If AD = 2.54 m,

find the length of the ladder.[Use+/3 =1.73].
[CBSE2016]



Q4.

Q5.

254 m

Enmé

: 60°
: C

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. [CBSE2015]

) Short Answer Type-il Questions N

QL

Q2

Q3.

Q4.

Q5.

Q6.

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 J3 = 1.73] [CBSE SQP 2022 Tarm -II]

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] [CBSE 2017]

ATV tower stands vertically on the 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
the 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°. Find the height of the tower.

[CBSE 2023]
The angle of elevation of the top of a building
from a point A on the ground is 30°. On moving
a distance of 30 m towards its base to the point
B, the angle of elevation changes to 45°. Find the
helght of the building and the distance of its base

from point A. (Use Ji =1.732) [CBSE2023]

Q7. From a point on a bridge across a river, the angles

Q8.

Q9.

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 Termi-1]
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 J3=17 3]

[CBSE SQP 2022 Term-li]

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 min. Find the speed of the boat (in m/min).

[CBSE2019, 17]

'@’ Lﬂ“g ANSWer Type Questions N\

QL

Q2.

Q3.

Q4.

Q5.

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]

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

aeroplane at an instant when the angles of
elevation of the two planes from the same point
on the ground are 60° and 45° respectively. Find
the vertical distance between the aeroplanes at
that instant. [Use v/3 = 1.73] [CBSE 2023]
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 -Jf: 1.73] [CBSE 2023]

cars.

[CBSE 2023]



Q6. 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 \E =1.731) [NCERT EXERCISE; CBSE 2018, 17]

Q7. From the top of a building 60 m high, the angles

of depression of the top and bottom of a tower
are observed to be 30° and 60° respectively.
Find the height of the tower. Also, find the
distance between the building and the tower.

[Usey/3 = 1.732] [CBSE 2023]

[ Solutions

Very Short Answer Type Questions

o

A (Sun)
1. Let AB be the tower and BC be
its shadow. .
Let angle of elevation of the Tower
Sun be 6. 6 C

Ce yTh —»B

In right-angled A ABC. Shadow

tanE'=A—B

BC p
s tan@ = —
[tono 2]

_ tan6 = Wh;

— ! = tan3i0®
NE)
— = 30)°

Hence, the elevation of the Sun is 30°.

I,r"""

common] ERR(DR - :

Students take the value of S tan 60° in haste.But it

is wrong. So, the correct value of i = tan 30°.

V3

3

A

2. Given that, the ratio of the helght of a tower and the

length of its shadow on the ground Is V3,

Let, tower height (PQ) -3

and its shadow length (SQ) =

Let ZPSQ =0
Now. in right-angled APQS,

(angle of elevation of the Sun)

= tanB«=tanb60® = 0=60°
So. the angle of elevation of the Sun is 60°

. Let the angle of depression of the object at E from

the observation paint A is 0.
In right-angled AADE.

tanB:%DBl ( EHe=y

v

% =1 (- AD=ED)

e tan 45°
— 0 = 45°

Hence. the angle of depression is 45°.

. Glven. the angle of elevation of the top (T) of a tower

TB from a point (P) on the ground which Is 30 m away
from the foot (B) of the tower. Is ZBPT = 30°.
le.BP=30mand let BT =hm

Now. In right-angled ATBP.

p
tan3D°:.E_T [ tﬂﬂ9='§]
BP
T (Tovrer)
.1.
hm
P 30° ré

+——3Dm—"

» L
J3 30
R ho30,33 303
B33
= h=1043 m

So. height of the tower is ]D\E m.

. Let BC=hm be the helght of the building. AB =543 m

and ZCAB = 60"
C (Sun)
A
Building
hm
60 b
A B
543 m
In right-angled AABC, P
tan 60° = i.—g
' 3
( tane - _]
B
= ® [
S < L »Q

h
\E=¥ — h=15m

Hence, helght of the building Is 15 m.



6. Let AC be the length of thread and AB be the vertical
helght of the kite.

TiP:

Students should do practice, use of trigonometrical

ratios in the triangle.

(kite) @A
X A
>
S
45:»@ b
30° !
C B

Let AB=hm. AC=140 m and ZACB = 30°.
In right-angled A ABC,

cin3n =28 ( 5"‘9:5]

=% =——=70m

Hence, the height of the kite is 70 m.

Short Answer Type-l Questions

1. Let AB =150 m be the height of the tower and
angle of depression Is £ DAC = 30°.

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

(alternate angles)

. AB . P
= &2 s lan=—
tan 30 ac ( B]
= 1 _ 150
J3 BC
— BC=150/3m

Hence. the distance of car from the tower Is 1503 m.

common] ERR(DR -

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

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

Given, BP = 1B m P FPGiE}

F

and tan® =E
7 18 m

Now In right-angled APBS.

0 = [
tan@ = on S Shadow) f
BS — X —b

= £_18
7 X
— x:]BK7=3x?u2]m

So. the required length of shadow Is 21 m.

From figure, BD = AB- AD
=6-254=346m

In right-angled ADBC,

o .. BD _ 346
sing60” « E = _ED_
. V3 _ 346
2 cD
_346Xx2 _346X2 _
= D= /3 173 4m

Hence, length of the ladder is 4 m.

. 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.

e =

G 8m > A
In right-angled A A'CB.

o _ BC_
tan30° = AC
1 _BC
— E|C=im
V3
o AC
and cos 30 AB
_ /3 _ .8
2 A'B
‘N e 16
— A'B \/Hm
*. Height of the tree = AB + BC = A'B + BC ("." A'B = AB)
=[1b;+ﬁ_]m
v3 3
24 24 43
= m= X m
BB
=#m =B\,§m

Hence, the helght of the tree Is 8y3m.

. The base is same for both towers and their heights

are glven, le. x and y respectively.
Fl
A

X y

30 60 =
B k C k Q

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



= y = ky3
From eqs. (1) and (2), we get
x_ k1 _1
y V3 k/3 3
X iy=li3

Short Answer Type-ll Questions
1. Let helght of the tower be BE = hm and AD = 1.7 m be

the height of the boy.
=
hm
o dc
1.7m
A g Y
50 m

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

Here. EC=EB -8C
=h—]‘7 ('.'E%E:AD:I.?m)
Also. DC=AB=50m.
In right-angled triangle DCE.
CE
tanb0°® = —
DC
o
3 =—-
- 3 50
e 5043 =h-17
= h=50x173+17
=B8650+ 17
= h m BBZU m

Hence, height of the building Is 88.20 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 0, respectively.

g (Sun)

D C » A

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

tan60° =E

AC
- Mol
X

>  h=xy3 (1)
In right-angled ABAD.
AB h
[anB—A—D—‘i
= h=3xXxtane k2
From eqs. (1) and (2), we get

x-\E=3x -tan®
1
— tanod = = tan30°
3

= g =30°

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

CD = hm be the height of the anather tower. Then
B

30m
D
h m
L= 60‘}
Al (30
ZCAD = 30° and ZACB = 60°,
In right-angled AACB.
0 E - tand =E)
tan 60 o { B
30 30
3=— AC=— = |
B V3 AC J3 Y
- ACzEDx\E:aD@:]Dﬁm
V3TVz 3
In right-angled ACAD.
CD
tan30° = —
an e
— L __h (. from eq. (1))
V3 10V3
= ho10V3 o



Hence, the distance between the two towers and
helght of the other tower are 10V3m and 10 m

respectively.

4. Let AB=hm be the helght of the tower.
Llet BC= xmand DC=45m
In right-angled A ABC.
P
- AB . tang = -—]
tan 60 8C ( B
oo Eﬁ
= J3 .
= =3 x (1)
A
A
h
ISI %ﬁa Oy
D C B
<45 m—>»<—X—>
In right-angled AABD.
-, AB  _ AB
tanf45” = 3p  BC+ CD
=i ] == h
X+ 45
= h=x+45
- hh = %w“ 45 (using eq. (1))
h——==45
_ Jﬁfﬂ h:=45
/3
i 45y3 Y3 +]
- V3-1 /3+1
(rationalising the denominator)
45(3+3)
= — -(a=b)(a+b)=ad*-
S, (le-b(orb)=-1)
_45(3+1732)
31
=422 32 10647 m
Hence. the helght of the tower Is 106.47 m.
~common] ERR(DR - \

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

_.J

5. Let a TV tower (TB) stands vertically on the bank (B)

of a canal From a paint A on the other bank directly
opposite the tower, the angle of elevation of the top
T of the tower is ZTAB = 60°.

From another point P. AP = 20m away from the
paint A on the line joining this point to the foot (B) of
the tower, the angle of elevation of the top T of the

tower is £TPB = 30°. Suppose height of the tower
TB = hm.
Now In right-angled AABT,

(TV Tower)
hm
30° 60° -
P 20m — A s
,_ 18 _i
tan 60° = TR
h h
L AB = 1)
=5 3 B =5 7;
In right-angled APBT.
B h
tan 30° w =
N OB " PA+AB
1 h
= a from eq. (1
ER h ( g- (1)
N}
h
s 2U+ 3:!‘}‘\/5
h
— hy3 ——= =20
A3
R Ll 1 O, 1
33
= h=10V3

Hence. the height of the tower is TD\EITI-

. Let the angle of elevation of the top T of a bullding

(TH) from a point T
A on the ground
s ZTAH = 30° On [
moving a distance
AB « 30m towards
its base to the point
B. the angle of {

(Buipjing)

hm

elevation changes to

/TBH = 45° 30° i
Suppose the helght A< 20m = B<—(x-30)m—>H
TH = hm of the LU
building and the distance of its base from point A is
AH = xm.

Now In right-angled ABHT,

TH A
tan 45° = =
= BH  x—30
= 1ee ! o % 30=h
x—30
- x o h+30 (1)
In right-angled AAHT,
TH h
tan30° @ — = —
e T X



h

1
:)75=_ = X=h\/§ .(2)

X
From eqs. (1) and (2). we get
h+30=m3

= J3h-h=30

~  (W3-)h=30
= (1.732-1)h=30
30
0.732

he = 40.98m

From (1),

x=40.98 + 30 =70.98m

Hence. height of the building and the distance
of its base from point A are 40.98m and 70.98m
respectively.

7. Let A be the point of the bridge and B and D be the

position of the opposite sides of the bridge.

E

-
B C

Also, given the angle of depressions are
ZEAB = 45° and ZFAD = 30°
Then,
/ABC = ZEAB = 45°
and ZADC = ZFAD = 30°
In right-angled ABCA.

AC

tan45° =—
BC

(by alternate angles)
(by alternate angles)

B =.‘g§ ~ BC=3m

In right-angled ADCA.
tan 30° = 8
cD

= 7;:— = CD=3\/§cm
BD =BC+CD
=3+33

:3(1+J§]m

Hence. width of the river Is 3(1+\E)m.

8. Let helghts of two different poles be BC = hy m and

AD = hz M.
C

B0° 30-9

-—20m —

Also given. ZBAC = 60°
ZABD = 30° and 0AB = 20 m

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

In right-angled A ABC,

P
tan60° =5C [ tand = E]
AB

= h, ::2[)\[3—111

In right-angled ABAD.,

tan3d0°=—

.. The difference between the height of two poles

'ﬂh]—hz = 20 3—? 3

_60V3-2043 _40¥3
3 3

_ 40x1.73 _ 692
3 3
=23.07 m

. 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°.

) e e X

160 m

45°
B C D
< y > X >
So. ZDAX = 45° and ZCAX = 60°

Z/DAX = ZADB = 45° and #CAX = ZA(CB = 60°
(alternate interior angles)
In right-angled AABC.

AB
tan 60°=—
an T

_150

= 3 v

(- AB=150 mand BC = y m)



150_150 V3 _150v3 . 5.,

== = —=
E BB 3
In right-angled AABD.
tan 450 = AB _ AB
BD BC+CD
150
T e s
- G ( Y 50V3 m)
=5 X+ }1 = ]EU
= x =150 - 5043 m
-+ The boat covers CD distance in 2 min.
" The speed of boat = Gisterce /@ m/min
time 2
=2 m/min

(2)

=%(150 - 5043) m/min

=25(3-+/3) m/min

—25-»!_ J_-i m/min

Long Answer Type Questions

1. Let the top of the tower AO, a man at point A, abserved
the angle of depression 30° of car C and angle of

depression 45° of car B on both sides of a tower.

% A
= >
45° 30°

100 m

45" 30°

B
G- TiP:
T If a transversal intersects two parallel lines, then each
T pair of alternate interior angles is equal.

& ZXAB = ZABO = 45°
and ZYAC = ZACO = 30°
Given, OA=100m

(alternate angles)

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

In right-angled AAQOB.
OA _ 100

tan45° = @
T (let OB = x m)
= 1-%]— — x=100m <)
In right-angled AAOC.
, OA 100
tan30 SR (let OC =y m)

. | _100
N

— y=100y3m Q)
Therefore, width of the river » x + vy

- 100 + 10043

=100 +100 x .73 =100+ 173

= Z273m

Hence, distance between two cars is 273 m.
2. Let AB be the tower and BC

be the building, i
Let DC = x m, AB = h m and hm
BC=20m. Towrer
In right-angled ABCD, +8
t.?mtfl'f:‘»“'—E = 1=2_ﬂ_ 20m
OC x Building
=5 x=20m

In right-angled AACD,

AC _ AB+BC
DC DC

_ ng h+XZD

—  Bx=h+20

tan60°® =

— 3x20=h+20
(‘.‘X': 20 Fﬂ)

= he20y3-20 =20(3-1)m

Hence. the helght of tower |s 2U(J§-1)m

(Aeroplane)

3. Suppose an aeroplane (A)
when flying at a helght AB
=4000 m from the ground
passes vertically above
another aeroplane(H)
at an Instant when the
angles of elevation of
the two planes from the
Same point (P) on the
ground are
£APB = 60" and £ZHPB = 457 respectively.

Let the vertical distance between the aeroplanes at
that Instant (AH) = hm.

~ HB=AB-AH = (4000-h) m

In right-angled APBH.

HB 4000—-h
o ica g W00\ el
= PB PB

= PB=4000-h o)
In right-angled APBA,

tan60° = w/_—-@

—4/3PB = 4000 = +/3(4000 - h) = 4000
(from eq. (1))

s hedn-2998 gng. 8900
NE 1732

= 4000 - 2309.47
« 1690.53 m.



G- TiP:

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

T

Thus, the vertical distance between the aeroplanes

at that instant is 1690.53 m.

4. Let PQ be the lghthouse. and A and B are the position

of two ships.

Let POQ=hm. AQ=xmandQB=ym.
The distance between two ships (AB) = x+ y =100 m

(Given)
In right-angled A PQA.
. P
tan 45 "_'—"E?i :3]:%:} x=h (1)
In right-angled A PQB.
S = pQ ] ] ﬂ
tan 30 08 = /3y
= y=y3h (2)
Adding egs. (1) and (2). we get
x+y=h+y/3h
= h-++/3h =100 [ x+y=100m])
= (/3+1)h=100
100, V/3-1
- x
= : JI3+1 ¢3-1

(rationallsing the denominator)

_100(v3-1) _100(1.732-1)
31 2

(~(a+b)(a-b)=c*-b)

=50x0.732=366m

Hence. the helght of the lighthouse Is 36.6 m.

. Glven. the angles of depression of two cars A and

B from the man standing on the top D of the
tower CD (say) with height 75 m are 60° and 30°

respectively.

TP

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

& ZXDB = «£CBD = 30°

and 4£XDA = £CAD = 60° (alternate angles)
Let the distance between the cars. AB=ym

In right-angled AACD,

tan60°=~{£ = 3 =E
CA

CA
75
CA= el
- ¥ %
In right-angled ABCD.
tan 30° o CD CcD 75

BC CA+AB CA+y
175

= B 5.

75 y
y:?S\E“?S:?S(H_n:]EDXﬁ
NERE) NERYEL

=503 =50x173=865

(from eq. (1))

—

150\5
3

So. required distance between two cars is 86.5m.

6. Let AB be the light house. C and D be the position of
the ships.

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

ZEAD = ZADB = 30°
and ZEAC = ZACB = 45° (alternate interior angles)

A

100 m

In right-angled AABC,

._AB _ 100
tan 45 ac ac
= =188 . gco100m

BC



In right-angled A ABD,

._ AB _ 100
tan 30 =BD _ BD
1 100

. The distance between the two ships,
CD = BD - BC = 1003 - 100

=100(y3 —1) =100(1.732-1)
=100x0.732=73.2m
Hence. the distance between the two ships Is 73.2 m.

7. In the figure, DE represents the tower and AC
represent 60 m high building, The distance between
building and tower is DC = xm.

Let the helght of the tower be h m.

G- TiP

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

pair of alternate interior angles is equal.

(building)
A

TD—h
i

(Tower) 60m
1 |
h| h
HA6o !
D = % »

ZXAE = ZAEB = 30°
and #XAD = ZADC = 60° (alternate Interior angles)
In right-angled AABE.

AB _ 1 _60-h
tan30 —B—E' 35 X

(~DE=BC=h - AB=AC-BC=AC—DE=60- h)
= x =43 (60-h) ()

In right-angled AACD.

tan60 == (- BE=DC=xm)
\E— 60
= _ﬁB (60-h) (from eq. (1))
i 60=3(60-h)
=5 20=60-h
= hod40 m
X =\E(E|D —h) (- from eq. (1))

x =3 (60 - 40) = 20y3 = 20 x 1732
=34.64 m

Hence. distance between the bullding and the tower
is 34.64 m and height of the tower 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
krhey are not able to draw the diagram correctly.

A

Chapter Test

Multiple Choice Questions

Ql. If a pole 6 m high casts a shadow 2,/3 m long on
the ground, then Sun’s elevation is:
a. 60° b. 45°

€ 307 d. 90°

Q2. The angle of depression of a car parked on the
road from the top of 120 m high tower is 30°. The
distance of the car from the tower (in metres) is:

b. 120 m

d. Nane of these

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): /n the following questions a
statement of Assertion (A) is followed by a statement of a
Reason (R). Choose the correct cholces as.

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.

Q 3. 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
Perpendicular

Base

as tan0 =

Q 4. 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 tower is 50 m,

50
then the height of the tower will be 3 \E m.

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

Fill in the Blanks

Q5. 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.

Q6.

True/False

Q7. The height of the tower if length of the shadow is
10 m and Sun’s altitude is 45°,is 10 m.

Q 8. If length of shadow of tower is 20m and angle of

elevation is 60°, then the height of tower is E m.

5

Case Study Based Question

Q9. One day while sitting on the bridge across a river
Ankit observes the angles of depression of the
banks on opposite sides of the river are 30" and
60" respectively as shown in the figure.

P C Q
30° 0
6 m
1]
B D A

Based on the above information, solve the
following quesrtions:

() If the bridge is at a height of 6 m, then , find the
length of AD.
(ii) Find the length of BD.

(iii) Find the width of the river.
Or

Find the distance of Ankit (c) from both banks of
the river.

Very Short Answer Type Questions

Q10. Aladder 15 m long just reaches the top of a vertical
wall. If the ladder makes an angle of 60° with the
wall, find the height of the wall.

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.

Short Answer Type-l Questions

Q1L

Q 12. 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?

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.

Short Answer Type-ll Questions

Q13.

Q14. 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.

Q 15. Fromapoint O on the ground,the angle of elevation
of the top of a tower is 30 and that of the flagstaff
on the top of the tower is 60°. If the length of the

flagstaff is 5 m, find the height of the tower.

Long Answer Type Question

Q16. Two ships are approaching a lighthouse 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 3 =1732)
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