Some Applications of
Trigonometry

=¥ Objective Section

(1 mark each)

Fill in the Blanks
Q. 1. In Fig. 3, the angles of depressions

Ans.

Q.2.

= Very Short Answer Type Questions
Q.1.

Ans.

from the observing positions O; and O,
respectively of the object A are ......... S erenenene

[CBSE OD, Set 1, 2020]

O, Oy
60°
45°
A B C
Fig.-3
30°, 45°
Explanation :

A B C

A ladder 10 m long reaches a window 8 m
above the ground. The distance of the foot

The ratio of the length of a vertical rod
and the length of its shadow is 1:+/3.

Find the angle of elevation of the sun at that
moment ? [CBSE Delhi, Set 1, 2020]

Let the angle of elevation be 6.
A

Vertical

Rod —»| Angle of

Elevation

| 0
B ’ C
Shadow
We know that,

Perpendicular
tan@ = ————
Base

AB

tan0 = ——
= an BC

of the ladder from the base of the wall is

Ans.

................. m. [CBSE Delhi, Set 3, 2020]
Ans. 6
Explanation : In AABC,
AC=10m (length of ladder)
AB=8m (height of window)
A
8m ;03
B L C
Now AC? = AB? + BC?
(Pythagoras theorem)
= (10)? = (8)*> +BC?
= 100 — 64 =BC?
= BC? =36
= BC=6m
(1 mark each)
_1
J3
= tan 30°
S tan 6 = tan 30°
= 0 =30° Ans.
Q. 2. If a tower 30 m high, casts a shadow

104/3 m long on the ground, then what

is the angle of elevation of the sun?

[CBSE OD, Term 2, Set 1, 2017]

In A ABC,



Ans.

Ans.

A
30m
0
C 0/ B
30
tan=——=
104/3 3
tan 0 =tan 60° = 0=60°

Hence angle of elevation is 60°.

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 Delhi, Term 2, Set 1, 2017]

Given, ﬁ = ﬁ
BC 1
A
0
pH C
In AABC,
tan 0 = 48 _ ﬁ
BC 1
= =60°

Hence, the angle of elevation is 60°.

A ladder, leaning against a wall, makes
an angle of 60° with the horizontal. If the
foot of the ladder is 2.5 m away from the
wall, find the length of the ladder.
[CBSE OD, Term 2, Set 1, 2016]

Let AB be the ladder leaning against a
wall AC.

A
A
B 2.5m C

BC

Then, 60°=—
en, cCos AB
2.5

= b

1
2 AB

Q. 5.

Ans.

Q. 6.

Ans.

= AB=25x2=5m
.. Length of ladder is 5 m.

In Fig. 1, 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 v/3 = 1.73)

A

A

2.54m

60°
B C
Fig.1
[CBSE Delhi, Term 2, Set 1, 2016]

Given, AB=6 m and AD =2.54 m.
.. DB=(6-254)m=346m

4

In A DBC,
sin 60° = 28
DC
N J3 346
2 DC
- co 3.46x2 _ A
1.73

.. The length of the ladder is 4 m.

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

A

C
B

Figure 1
[CBSE OD, Term 2, Set 1, 2015]

Given AB is the tower and BC is its
shadow.

A

20m

o U

20/3'm



tan0="— | .tane:PerLdlcular
Base
20 1
= tang= ——==—
20/3 3
= tan 0 = tan 30° [ tan 30° = %}
= 0 =230° 3

Q. 7. The tops of two towers of height x and
y, standing on level ground, subtend
angles of 30° and 60° respectively at the
centre of the line joining their feet, then
find x: y.

[CBSE Delhi, Term 2, Set 1, 2015]

Ans. Let AB and CD be two towers of height x
and y respectively.
D
A
y
X
sl B0°NAG" c

M

M is the mid-point of BC i.e., BM = MC

= Short Answer Type Questions-||

Q.1. Therod ACof aTV disc antenna is fixed at

right angles to the wall AB and arod CD is
supporting the disc as shown in Fig. 4. If
AC=1.5mlongand CD =3 m, find (i) tan 6
(ii) sec 6 + cosec 6

[CBSE Delhi, Set 1, 2020]

—

D
B 4
Wall
Fig. 4
Solution : Given: AC=15mand CD=3m
In AADC,
. Perpendicular
sin = ————
Hypotenuse
_AC

- CD

In A ABM, we have

ﬁ = tan 30°
BM
X .
= =
tan 30° )
In A CDM, we have
E = tan 60°
MC
= Y _ tan 60°
MC
Y )
C= tan 60° ...(ii)

From eq. (i) and (ii), we get

x Y
tan30° tan 60°
x tan30°
:} —_ =
Yy tan60°
x 1/43 1
:) = =
Y 3 3
x:y=1:3.
(3 marks each)
15 1
3 2
sin 0 = —
= sin O =sin 30°
= 0 =30°
(i) tan 6 = tan 30°
1
= ﬁ Ans.
(ii) sec 6 + cosec 0 = sec 30 ° + cosec 30°
_2.2
= = \/5 1
B 2+ 2\/5 A
= \/g ns.

On a straight line passing through the
foot of a tower, two points C and D are at
distances of 4 m and 16 m from the foot
respectively. If the angles of elevation
from C and D of the top of the tower are



Ans.

Ans.

complementary, then find the height of
the tower.
[CBSE OD, Term 2, Set 1, 2017]

Let height AB of tower = h m.
A

A

0 90°-0

D C<«<—4m—B
< 16 m >

In A ABC,

4B _, (90° - 0)
BC— an

h
—=cot0 .
1 co (1)

In A ABD,

AB
— =tan 0
BD

...(i)

£:’canG
16

Multiply eq. (i) and (ii),

E><£=co’c€)><tar16
4 16
2
Py
64
= P=64=h=8m

.. Height of tower = 8 m.

A moving boat is observed from the top
of a 150 m high cliff moving away from
the cliff. The angle of depression of the
boat changes from 60° to 45° in 2 minutes.
Find the speed of the boat in m/h.
[CBSE Delhi, Term 2, Set 1, 2017]

AB
From A ABC, —= =tan 60°

" BC
AB
or =
tan 60°
pc- 10

\/gm

Q. 4.

Ans.

A
45°
60°
150 m
609 45°
B C b
AB o
From A ABD, 5D =tan 45° = AB = BD
['tan 45°=1]
= BD =150m
Distance covered in 2 min. = BD — BC
150  150+/3 —150
=150-—&—=="—=_ """
V3 V3

So, distance covered in 1 hour (ie., speed)
_150(/3-1) 60
J3x2
4500(+/3 - 1)
J3

= 4500 — 1500~/3
= 4500 — 2598 = 1902 m /hr

Hence, the speed of boat is 1902 m/hr.

Speed =

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

[CBSE Delhi, Term 2, Set 3, 2017]

Let AB be hill and DC be tower.

A
I D
50 m
B 30° 60° c
From A ABC, @ = tan 60°
BC
= h=BC tan 60° = /3 BC ...(I)
From A DBC, D—C =tan 30° = i
BC V3
= BC=V3DC=50/3 ..(ii)



Ans.

h =503 x /3

(from equations (i) & (ii))
=50x3
=150 m

Now,

A man standing on the deck of a ship,
which is 10 m above water level, observes
the angle of elevation of the top of a hill
as 60° and the angle of depression of the
base of hill as 30°. Find the distance of
the hill from the ship and the height of the
hill. [CBSE OD, Term 2, Set 1, 2016]

Let AB be the height of deck of ship from
the water level and CD be the height of hill.

O<_5_>m—>><—>

A0 ]
30°
10 m m
30°
B E———=
Then,
In A ABC,
10
tan 30°=—
= Y=10/3 (1)
In A ADE,
tan 60° = X
Y
X ..
f— ]/ = ﬁ ...(11)

From (i) and (ii), we get

X
\/5—10\6
x=10x3=30m

. Distance of the hill from the ship
is 104/3 m and the height of the hill is
30 + 10 =40 m.

The angles of depression of the top and
bottom of a 50 m high building from the
top of atower are 45° and 60° respectively.
Find the height of the tower and the
horizontal distance between the tower
and the building. (use J3=1.73)

[CBSE Delhi, Term 2, Set 1, 2016]

Ans.

Let AB and CD be the tower and high
building, respectively.

...(i)

Given, CD=50m
Let, AB=hm
Then, in A ADE,
tan 45° = E
DE
- 1 h=50
DE
= DE=h-50
A
N
DN E
T h
50 m
i/ 60° B v
and, in A ACB,
tan 60° = @
CB
h
- N
CB
h
CB=—
- J3
Now, CB =DE
then, from eq. (i) and (ii), we get
h
h-50=—
J3
h
= h—-—=>50
V3
= (3-1) h=50
J3
- h:50\/§:50\/§><\/§+1
V3-1 3-1 B+1
- = 50V3 (3 +1)
3-1
. 150 +250ﬁ



Ans.

= Long Answer Type Questions

Q. 1.

h=75+253
h=75+25 (1.73)
=118.25m
Hence, the height of the tower is 118.25 m

and the horizontal distance between the
tower and the building is 68.25 m.

U

U

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

[CBSE OD, Term 2, Set 1, 2015]

¢ E
h=1500/3
600/
30°
A\ Xm /B\ .Vm /D

Let BC be the height at which the aeroplane
flying.
Then, BC =1500/3m

In 15 seconds, the aeroplane moves from
C to E and makes angle of elevation 30°.

Let AB=xm,BD=ym

So, AD=(x+y)m
In A ABC,
t 600 — E
anov = AB
- 7 - 15003
x
[ tan 60° =/3]
= x =1500 m ..(1)
In AEAD
tan 30° = 2
AD

Ans.

1 _ 15003 [ * tan30° —L:I

= ﬁ xX+y J3
= x+y=1500 x 3
= y =4500 — 1500 = 3000 m
[Using equation (i)]
Distance 3000
Speed of aeroplane = pr T
=200m/s or 720 km/hr

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

[CBSE Delhi, Term 2, Set 1, 2015]

Let AB be the tower and CD be a building
of height 30 m and x m respectively.

Let the distance between the two be y m.

A
T D
30 m
l x
30° 45°
B y C
Then, in AABC
@ = tan 45°
y
30
—=1=y=30
y
And, in ABDC
X tan 30°
y
x =y tan 30°

1
x =30x\/§=10\/§

Hence, the height of the building
is 10v/3 m.

(4 marks each)

From a point on the ground, the angles
of elevation of the bottom and the top
of a tower fixed at the top of a 20 m high

building are 45° and 60° respectively. Find
the height of the tower.

[CBSE OD, Set 1, 2020]



Ans.

Ans.

Let the building be AB, tower be CA and the
point of observation on the ground be P.

Cc

60° l
45°
P g

. AB=20m, ZAPB=45°and ZCAB =60°
Now, in right triangle APB,

t 450 — ﬁ
an ~ 7B
20
= 1= ﬁ
= PB =20
Similarly, in right triangle CPB
tan 60° = BC
PB
BC
= = _=
3 20
= BC = 203

Now, AC=BC-AB =203 20

=203 -1)
Hence, the height of the tower is
20(3-1)m.

The angle of elevation of the top of a
building from the foot of a tower is 30° and
the angle of elevation of the top of a tower
from the foot of the building is 60°. If the
tower is 50 m high, then find the height of
the building. [CBSE OD, Set 2, 2020]

Let AB be the building and CD be the tower.

.. CD=50m ZACB =30° and ZDBC = 60°.
D

Ans.

50 m

60° 30°
B C

Now, in a right angled triangle DBC,

Ans.

t 600 — D_C
an = BC
50
= 3 =—
V3 BC
50
= BC = —
V3
And, in a right angled triangle ABC
tan 30° = AB
BC
1 AB
- 3 50/3
1 V3
—= =ABx—
- V3 “50
vy L, 5050
- IR
=16.67 m.
Hence, the height of the building is 16.67 m.

Ans.
A vertical tower stands on a horizontal
plane and is surmounted by a vertical
flag-staff of height 6 m. At a point on the
plane, the angle of elevation of the bottom
and top of the flag-staff are 30° and 45°
respectively. Find the height of the tower.
(Take /3 =1.73) [CBSE Delhi, Set 1, 2020]
Let the height of the tower AB = h.

and height of the flag-staff AD = 6 m.

D
!
A
hm
45°
H 30°
B C
Now, In AABC,
t 300 p— ﬁ
an = BC
1 h
:> = [ —
V3 BC
BC = 1/3m ..(0)
In ADBC,

tan 45° = %
BC



AD + AB Ans. Let ABbe the building and CD be the tower.

Also, let DC =hm.
~ |- (6+h) D :
" BC |
= BC =(6+h)m ..(ii) (h-7) m
From (i) and (ii), we get J
h3 =(6+h) TA '"6'253 """"" ET nm
h3-h =6 7m 7m
h(3-1) =6 J |
6 B C -
h=— Now, in AAEC, we have
J3-1 EC
tan 45° = —

_ 6 B+l 6(B+1) AE
B-1V3+1 By -@7 - 1=
6(3+1) 6(3+1) AE

T Ta . 5 = AE =7

In AADE, we have

=3(V3+1
(3+1) tan 60° = DE

=3(1.73+1) AE

=3(2.73) N _h-7

3 =
=8.19m V3 7
.. 8.19 m is the height of the tower. ~ Ans. - 73 =h-7
Q.4. From the top o.f a 7 m high building t}Ee N ho=7J34+7
angle of elevation of the top of a tower is
= h =7(3+1)

60° and the angle of depression of its foot
is 45°. Determine the height of the tower. . The height of the tower is 7(v/3 +1)
[CBSE Delhi, Term 2, Set 2, 2017]

[CBSE Delhi, Set 3, 2020]

meters. Ans.

Q.5. The shadow of a tower standing on a level ground is found to be 40 m longer when the
Sun’s altitude is 30° than when it was 60°. Find the height of the tower. (Given V3 =1.732)
[CBSE, 2019]

@m Topper's Answers
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I AACR,
o - dam 60" = ABS .
I}
| = J3x8C 3
o A Abn /
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Q. 6. Amit, standing on a horizontal plane,

Ans.

finds a bird flying at a distance of 200 m
from him at an elevation of 30°. Deepak
standing on the roof of a 50 m high
building, finds the angle of elevation
of the same bird to be 45°. Amit and
Deepak are on opposite sides of the
bird. Find the distance of the bird from
Deepak. [CBSE OD, Set 1, 2019]

Let Amit be at C point and bird is at A
point, such that ZACB = 30°, AB is the
height of bird from point B on ground
and Deepak is at D point, DE is the build-
ing of height 50 m.

45°

50m O

m

Now, In right triangle ABC, we have

300 _— E — ﬁ
sin 0 AC
1_4B
2 200
AB=100m
In right AAFD, we have
P AF
sin 45° = E_ D
150
J2  AD
.+ AB=AF +BF
=100=AF +50
= AF =50
=50/2m

Hence, the distance of bird from Deepak
is 50v/2m.



Q. 7. Two poles of equal heights are standing
opposite to each other on either side of
the road which is 80 m wide. From a point
P between them on the road, the angle of
elevation of the top of a pole is 60° and
the angle of depression from the top of
the other pole of point P is 30°. Find the
heights of the poles and the distance of
the point P from the poles.

[CBSE OD, Set 2, 2019]

Let AC is road of 80 m width, P is the
point on road AC and height of poles AB
and CD is h m.

Ans.

(AP =x)

From right ADCP, we have
CD 1
—=tan 30°= —
PC an 7
h 1

80—x 3

...(ii)

= h=

Equating the values of I from equation (i)
and (ii) we get

_ N 3:80—x
V3
= 3x=80-x
= 4x =80
= x=20m

On putting x = 20 in equation (i), we get
h=~/3x20 =203

Thus, height of poles is 20+/3 m and point
P is at a distance of 20 m from left pole
and (80 - 20) i.e., 60 m from right pole.

Q. 8. From a point P on the ground, the angle
of elevation of the top of a tower is 30°
and that of the top of the flag-staff fixed
on the top of the tower is 45°. If the
length of the flag-staff is 5 m, find the
height of the tower. (Use J3 =1.732)

[CBSE OD, Set 3, 2019]
Ans. Let AB be the tower and BC be the
flag-staff.
So,BC=5m
C
5m
B
hm
\45°
b 30 L rA

Let P be a point on the ground such that
ZAPB =30° and ZAPC =45°, BC=5m.

Let AB=h m and PA = x metres

From right APAB, we have
t30° - 2=2
O T AB
N
h
- x =~/3h ()
From right APAC, we have
t 45° = ﬂ = L
OTAC hes
x=h+5 ..(if)

Equating the values of x from equations
(i) and (ii), we get
J3h=h+5

J3h-h=5
hx/3-1) =5
ho 5 __ 5

J3-1  1.732-1
5

- 0.732

~ 5000

732

=6.83m
Hence, the height of tower is 6.83 m.




Q. 9. A man in a boat rowing away from a In AABD
light house 100 m high takes 2 minutes AB
to change the angle of elevation of the tan 30° = 3D
top of the light house from 60° to 30°.
Find the speed of the boat in metres per 1 100
minute. [Use +/3 = 1.732] J3 x4+ y
[CBSE Delhi, Set 1, 2019]
. x+y =100/3
Ans. Let AB be the light house, C and D be the -
two positions of the boat, such that, or y= 1004/3 — x (i)
CD=xmand BC=ym From equation (i) and (ii)
A 100
—= =100~3 —x
7 J3
= x = 1003 - 1%
100 m 3
1
- 100(f ——)
30 60° 5 J3
e J00x 2 = 20
Now, In AABC AB a 3 B
tan 60° = BC =115.48 metres
100 "." Time taken to cover 115.48 m =2 min
3 =— 11548
V3 y .. Speed of boat = ——— =57.74 m/min
y= % () Hence, speed of boat = 57.74 m/min
Q. 10. As observed from the top of a 100 m high light house from the sea-level, the angles of
depression of two ships are 30° and 45°. If one ship is exactly behind the other on the same
side of the light house, find the distance between the two ships. [Use /3 = 1.732]
[CBSE, 2018]
Ans.
@lﬂ Topper's Answers
29| Diaguarn ~ ,
_ S . __AR> lighthoure = (09m |igh
. _ s’ \\0_ C= boat | _
~/ 0> heat 2.
- I ’ / 100w 'B #'d: (__6»‘07. gl.
L Py S (distasce b ships)
ot 44 /ﬁ/, e —
» «d= ce—x ¥
__We [chow, . -
4an/Ace= Ofp. A _donlZADB=opp. AR
adj-~ BC- P
- doaqcts (00 - tapzo= 190
x X+d
= ‘2:‘ pul o | -~ S [x
=) X= |leom. ‘ﬁ'd:l—c;o o




B A

(niven , Ja= 1732,
» d= loo (71.72717—\)4
= 199X 0-732= 73-2m.

tonéd= 19003,

- d= \ood3-ko. =

- | The o!beD(bdhccn the boate 15 |

too (J3-1)

23.2m.

Q. 11

Let AB be the light house and two ships
be at C and D.

A
A 4
2
8
30° 45° !
D Ce—x—>B
< y >
In AABC,
E — t450
ap = <©
X
Ead——
- 100
= x =100 (1)
Similarly, in AABD,
BD_ cot 30°
AB
= Y -3
100
= ¥=100/3 (i)
Distance between two ships =y — x
=100+/3 -100
[from equation (i) and (ii)]
=100 (\/3 -1)
=100 (1.732-1)
=100 (0.732)
=732m

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

Ans.

Q. 12.

Ans.

are 45° and 60° respectively. Find the
width of the river. [Use +/3 = 1.732]
[CBSE OD, Term 2, Set 1, 2017]

Let aeroplane is at A, 300 m high from a
river, C and D are opposite banks of river.

In right AABC,
BC .
E = cot 60
x 1 300 /3
== x= X
300 3 V3 3
= 100/3 m
=100x1.732=1732m
In right AABD,
@ = cot 45°
AB
= £ —1=y=300m
300
Width of river = x +y
=173.2 + 300
=4732m

A man observes a car from the top of
a tower, which is moving towards the
tower with a uniform speed. If the angle
of depression of the car changes from 30°
to 45° in 12 minutes, find the time taken
by the car now to reach the tower.
[CBSE OD, Term 2, Set 2, 2017]

Let AB is a tower, car is at point D at 30°
and goes to C at 45° in 12 minutes.



Q. 13.

Ans.

AB
R=taﬂ45o
= E=1:>h=x (i)
x
In A ABD,
ﬁ_t 300
BD - an
h 1 x+y
=—=h=
= x+y \/53 7 (ii)
From eq. (i) & (ii), we get
X+y
J3 Y
= (B-Dx=y

Car covers the distance y in time = 12 min

So (\/5 —1) x distance covers in 12 min

Distance x covers in time = L X @
J3-1 J3+1

12(/3 +1)
3-1

6 (/3 +1)

=6x2.732

=16.39

Now, car reaches to tower in 16.39 minutes.

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

[CBSE OD, Term 2, Set 3, 2017]

Let AB is a tower, cars are at point C and
D respectively

Q. 14.

Ans.

In A ABC,

@ — t 300
BC ~ an
100 _ 1
x V3
X=100V/3
=100 x 1.732
=1732m
In AABD,
AB _ tan 45°
BD
100 _4
Yy
y =100 m
Distance between two cars = x +y
=173.2+100
=273.2m

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.

[CBSE Delhi, Term 2, Set 1, 2017]

In A CMP, M
tan 30° = m
L PM \/§h (1)
- = — 0r = .1
- 3 PM
C
h
p_—130° "
60°
60 m 60 m

h+ 60




Q. 15.

Ans.

In A PMC,
tan 60° =

C'M

PM

h+ 60+ 60
PM

h+120

3

From equation (i) and (ii)

h+120
J3h=
J3

3h=h+120
2h =120
h=60m
Height of cloud from surface of water
=h+60
=60+ 60
=120 m.

=

or PM =

...(ii)

=
=
=

Two points A and B are on the same side
of a tower and in the same straight line
with its base. The angles of depression
of these points from the top of the
tower are 60° and 45° respectively. If the
height of the tower is 15 m, then find the
distance between these points.

[CBSE Delhi, Term 2, Set 2, 2017]

Let PT be tower
P
60%45°
15 m
609 45°
T A B
From A PTA,
PT 15
tan60°=— = TA= —
TA J3

From A PTB,
tan45°=FT = TB=PT=15m
TB
Distance between two points
AB=TB-TA

15 15(+/3-1) .

=P BT

Q. 16. An observer finds the angle of elevation

Ans.

Q. 17.

of the top of the tower from a certain
point on the ground as 30°. If the
observer moves 20 m towards the base
of the tower, the angle of elevation of
the top increases by 15°, find the height
of the tower.

[CBSE Delhi, Term 2, Set 3, 2017]

Let AB be tower of height /.
A

45¢ 30°

B C 20m b

AB
From A ABC, % =tan 45

= h=BC

F A ABD ﬁ = tan 30°
rom '"BD an

=B

J3

Now, CD =BD -BC
=Bh-h=(K3-1h

20 =(\3-1)h

y 20 3+1
= X
J3-1" J3+1

_ 20(v/3+1)
(3) - (1)

20(+/3 +1)
= 2

=10(+/3+1)m

The angle of elevation of the top Q of
a vertical tower PQ from a point X on
the ground is 60°. From a point Y, 40 m
vertically above X, the angle of elevation
of the top Q of tower is 45°. Find the
height of the tower PQ and the distance
PX. (Use /3 =1.73)

[CBSE OD, Term 2, Set 1, 2016]

or BD=+3h




Ans.

Q. 18.

Ans.

We have, PQ as a vertical tower
Q

Qz
Y7~
QZ=YZ
And, in A XPQ,

tan 60° = @
XP

Z +40
\/§:QXP
Z +40
\/§:QYZ
J3QZ=0QZ +40
J30Z-Q7=40
QZ (\3-1) =40
07-_40 _ 40 3+
V3-1 3-1 J3+1
=20 (3 +1)
=20 (2.73)
=54.60 m
PX=546m
And PQ = (54.6 + 40) m = 94.6 m.

As observed from the top of a light
house, 100 m high above sea level, the
angles of depression of a ship, sailing
directly towards it, changes from 30° to
60°. Find the distance travelled by the
ship during the period of observation.
(Use /3 =1.73)

[CBSE OD, Term 2, Set 2, 2016]

Let CD be a light house of length 100 m
and A & B be the positions of ship sailing
towards it.

U

U

(. XP=YZ)

[Using (i)]

O

Q. 19.

Ans.

100 m

And, in A CAD,
_¢D

tan 30° =
AC

110

V3 AC

AC =100/3 ..(ii)

-. Distance travelled by the ship (AB)
=AC-BC

=100/3 —

=

10043
3

[from equation (i) & (ii)]
=100v/3 (% )

~ 200%x1.73
-3
=115.33 m

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

[CBSE OD, Term 2, Set 3, 2016]

We have, PQ as a vertical tower.

Now, in AYZQ



Q. 20.

Ans.

Y
40 mI
X
._ Q7
tan 30° = Y7
1 Qz
= —_—=—
V3 YZ
=X YZ=QZ\3 ..(i)
And, in A XPQ,
P
tan 60° = %
~QZ+40
= =50
= YZ/3=0QZ +40
(- XP=Y2Z)
= QZ~3(\3)=QZ +40
[using equation (i)]
= 3QZ=0QZ+40
= 20Q7Z =40
QZ=20

. Height of tower = (40 + 20) m =60 m
and Horizontal distance = QZ+/3

=203 m

A bird is sitting on the top of a 80 m
high tree. From a point on the ground,
the angle of elevation of the bird is 45°.
The bird flies away horizontally in such
a way that it remained at a constant
height from the ground. After 2 seconds,
the angle of elevation of the bird from
the same point is 30°. Find the speed of
flying of the bird. (Take /3 = 1.732)

[CBSE Delhi, Term 2, Set 1, 2016]
Let B be the initial position of bird sitting
on top of tree of length 80 m.

Ans.

80 m 80 m

45730°
> A <« y

\4

D« X =O

After 2 sec, the position of bird becomes C.

Letthe distance travel by bird from Bto Cis
X m.

Now, in A ABO
4o AB_80
tan =20 y
= y=80m ..(1)
And, in A DCO,
,_CD_ 80
tan 30° = DO x+y
N 1 __8
J3 x+80
[Using equation (i)]
= x +80 =803
= x=80 (v3-1)
=80 x 0.732
x =58.56 m
Hence, speed of flying of the bird = ?
( Speed = D1s.tance)
Time
=29.28 m/s

. The angles of elevation of the top of a

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

[CBSE Delhi, Term 2, Set 2, 2016]

Let length of tower is
In A ABD,

tan 60° = — ...(1)

.



Q. 22.

Ans.

h
v 600 300
B<«4m—>D C
< Om >
In A ABC,
tan 30° = ﬁ
9
= cot(90°-30°) ="
9
= cot 60° = g ...(ii)

Multiplying equation (i) and (ii), we get

tan 60°-cot 60° = E><E
4 9

2

= 1=h_
36

h=6m

Note: In this question, it has not been
specified whether two points from tow-
er are taken in same or opposite side we
have taken these points on the same side
of tower.

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

[CBSE OD, Term 2, Set 1, 2015]

Let PQ be the surface of the lake, A is the
point vertically above P such at AP =20m.

Q. 23.

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

Let BC = H metres
Now, In A ABD,
tan 60° = @
AB
N J3 - H+20+20
AB
= V3.AB=H+40
H+40
= AB = (1
7 @)
And in A ABC,
BC
tan 60° = —
an 1B
1 _H
= /3 AB
=N AB=+[3H ..(ii)
From equation (i) and (ii)
H+40
=+/3H
75 NG
= 3H=H+40
= 2H=40=>H=20

Putting the value of H in equation (ii), we
get

AB =203
Again, in A ABC
(AC)?= (AB)? + (BC)?
— (204/3%) + (20)2

=1200 + 400
=1600

= AC =1600 =40

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

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

[CBSE Delhi, Term 2, Set 1, 2015]



Ans. Let CB be the tower of x m and AC be the
flag staff of 5 m.

Then, in A CPB

A

%
y
C
!

, 60"30O ];L

X
tan 30° = PB
X
= PB= tan 30° - @

In A APB,
tan 60° = Dtx
PB
5+
N PB = ﬁx (i)
From eq. (i) and (ii),
x+5
3x =
V3x Ne
= 3x=x+5
= 3x—x=5
= 2x =5
= x=5/2=25

"." Height of the tower is 2.5 m.



