CHAPTER

HEIGHTS AND
DISTANCES

Syllabus

»  Simple problems on heights and distances. Problems should not involve more than two right triangles. Angles of
elevation / depression 30°, 45°, 60° only.
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Revision Notes

» The line 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 elevation of a point on the object being viewed is the angle formed by the line of sight with the
horizontal when it is above the horizontal level, i.e., the case when we raise our head to look at a point on the object.

(Object)

Line of sight

Angle of elevation

(Observer) @

Horizontal

» The angle of depression of a point on the object being viewed is the angle formed by the line of sight with the
horizontal when it is below the horizontal level, i.e., the case when we lower our head to look at a point on the object.

(Observer) Horizontal

Angle of depression

(Object)

» The height of object above the water surface is equal to the depth of its image below the water surface.
» The values of the trigonometric ratios of an angle do not vary with the length of the sides of the triangle, if the
angles remain the same.
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How- vt » done on

GREENBOARD

Q. The angle of elevation of the top of a tower from
a point 50 m away from the base of the tower is
45’ The angle of elevation of the top of the flag
mounted on the tower is 60", Find the height of the
flag.

Sol. : Step I : Let BC be the tower, CD be the flag and A
is the point of observation.
D

60°
45°
A 50 m B

Step II :First we will calculate the height of tower BC
using triangle ABC, £B = 9O
BC

tan 45° = %

| BC
= 50
= BC = 50 metre

Step III : Calculation of height BD.
In AABD, £B = 90

tan 60° = @
50
BD
= N
B 50
= BD - 504/3 metre

Step IV : Calculation for height of flag
Height of flag CD = BD - BC
= 5043 -50

= CD = 503 -1)

=50 (173 - 1)
=50 x 073
= Height of flag = 36.5 metre

‘;i Objective Type ‘Questions

(1 mark each)

[A] Multiple Choice Questions :

Q. 1. A pole 6 m high casts ashadow 23 m long on the
ground, then the Sun’s elevation is :

(a) 60° (b) 45°
(c) 30° (d) 90°
[NCERT Exemp.]

Sol. Correct option : (a)
Explanation : In AABC, £ B = 90°

tan® =2 = 3 = tan 60° = 6 = 60°
243

A

B C
2/3m
Q. 2. The angle of depression of a car parked on the
road from the top of 150 m high tower is 30°. The
distance of the car from the tower (in metres) is :

(a) 503 (b) 1503

(c) 1502 (d) 75
[Board Term-2, Delhi Set, 1, 2, 3, 2014]
Sol. Correct option : (b)

Explanaton : In AABC, ZB=90°

tan 6 = Q
AB
tan 30° = @
X
L _1%0
N
x =150 m
30°
150 m
30°
A X B
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Q. 3. The length of a string between a kite and a point
on the ground is 85 m. If the string makes an angle

6 with the ground level such that tan 6 = % , then

the kite is at what height from the ground ?
(@) 75m (b) 79.41 m
(c) 80m (d) 72.5 m
[Board Term-2, Outside Delhi Set, 1, 2, 3, 2014]
Sol. Correct option : (a)

Explanaton : tan 0 = %
15 .
sin O = -1
1 (i)
. X .o
Now, sin® = ...(ii)
85
From, equation (i) and (ii),
5 _x
17 85
x =75m.
cgb@ x
0
A B

Q. 4.1If the height of a vertical pole is /3 times the

length of its shadow on the ground, then the angle
of elevation of the Sun at that time is:

(a) 30° (b).60°
(c) 45° (d) 75°
+ |A|[Board Term-2, Foreign Set- I, II, I1I, 2014]

Sol. Correct option : (b)
Explanaton : Let the length of shadow is x,

Then height of pale = V3 x

Now, tan 6 = Q
AB
tan 6 = @
X
tan 0 = /3
tan 6 = tan 60°
0 = 60.
C
V3x
0

Q. 5. The angle of depression of a car, standing on the
ground, from the top of a 75 m high tower, is 30°.
The distance of the car from the base of the tower

(inm.)is:
(a) 25 V3 (b) 50 V3
(©) 753 (d) 150

+ [A][Board Term- 2, 2013]
Sol. Correct option : (c)
Try yourself, similar to Q. No. 2 in MCQs.

Q. 6. From the top of a cliff 20 m high, the angle of
elevation of the top of a tower is found to be equal
to the angle of depression of the foot of the tower.
The height of the tower is:

(a) 20 m (b) 40 m
(c) 60 m (d) 80 m
+ [A] [Board Comptt. Set-I, 2013]
Sol. Correct option : (b)
Explanation : In AABC, £ A = 90°

tan 6 = %
AB
tan ® = 2
x
20 .
x = (1
tan® ()
:A
c 0
D
0 h
20m| 20m
0 v
A< X » B
In ACDE, £ D = 90°
Now, tan 0 = @
CD
tan @ = h—20
x
h—20 ..
x = it
tan® (i)
From equation (i) and (ii),
h-20 20
tan® tan®
h-20 =20
h =40m.
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[B] Very Short Answer Type Questions :

Q.1.A pole casts a shadow of length 23 m on the

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

+ [A] [Foreign Set I, II, I1I, 2015]

Sol. Let the height of pole be h.

A
Pole &
60°
B Shadow C
«— 2 3m—>»
h
—— = tan 60°
23
ko _
/3
23
= h =6m. 1

[CBSE Marking Scheme, 2015]

Q. 2. If the length of the ladder placed against a wall is
twice the distance between the foot of the ladder
and the wall. Find the angle made by the ladder
with the horizontal.

+ [A] [CBSE S.A.-2 2015 Set-HODM40I]

Sol. Let the distance between the foot of the ladder and
the wall, AB be x.

then AC, the length of the ladder =2x
C

2x

X

In AABC, ZB=90°

Cos A= X
2x

= cosA= = =cos60°=>A=60° 1

N | =

Q. 3. An observer, 1.7 m tall, is 20+/3 m away from a

tower. The angle of elevation from the eye of
observer to the top of tower is 30°. Find the height
of the tower.

+ [A] [Foreign Set I, II, 111, 2016]

A
Sol. I A
(h-1.7)
h
30° l
D E
1.7m
v

Ce— 203 ——»B
Let height of the tower AB be h metre
= AE =h-17

BC = DE = 20+/3 m. (given)

In AADE, LE =90°
tan 30° = hol7
20v3
1 h-17
= NS
= h-17 =20
or h=20+17=217m 1

Q.4.In figure, a tower AB is 20 m high and BC, its
shadow on the ground, is 20+/3 m long. Find the

Sun's altitude.
A

20 m

C B

203
+ [A] [Outside Delhi CBSE, 2015 Set I, II, III]

Sol. Let the ZACB be 0, £B = 90°

tan 6 = ﬁ
BC
20 1
tan0 = —= = — =tan30° 1
0v3 3
= 0 = 30°

Thus, the Sun's altitude is 30°.
[CBSE Marking Scheme, 2015]

Q.5.1In the given figure, AB is a 6 m high pole and
DC is a ladder inclined at an angle of 60° to the
horizontal and reaches up to point D of pole.

If AD = 254 m, find the length of the ladder.
(use V3 = 1.73)
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60°

v B C
+ [A[Delhi Set I, 11, II, 2016]

Sol. Given, AD =254 m (Given)
DB = 6-254 =346 m
In ABCD, 4B =90°
sin 60° = 5D
DC
V3 _ 346
2 DC
DC = 346x2 _ 3.46x2 .
V3 173
Length of ladder = 4 m. 1

Q. 6. 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.

+ [A] [Outside Delhi, Set II 2016]

h

SOI. - I — ——— N— -
{95 N BRE Lol SCLEG o _%_
Liet e 4 = Z.=RA( . -
4 emeatler Ko o (Ll
¢ =2, C < 25wt
| 9 =5 .47 = 2¢25 -ac
A 2

-3

Q. 7. An observer 1.5 m tall is 28.5 m away from a tower
30 m high. Find the angle of elevation of the top of
the tower from his eye.

+ [A[Board Term-2, 2012 Set (50)]

Sol. Let AE be observer = 1.5 m
BD is the tower = 30 m
£ BAC =0,BC =30-1.5=285m
In A BAC, E = tan 0
AC
= ﬁ =tan 6
28.5
= tan® = 1 = tan 45°
= 0 = 45° 1
Hence, the angleof elevation is 45°.
B N
28.5m
30 m
A 60 v
285m c
1.5m
E 285m D

[CBSE Marking Scheme, 2012]

Q. 8. If the angles of elevation of the top of a tower from
two points distant a and b (a > b) from its foot and

) [San - A

[Topper Answer, 2016] 1

in the same straight line from it are respectively
30° and 60°, then find the height of the tower.

+ [A] [Board Term-2, 2014]

Sol. Let the height of tower be / metre.

From AABD, ﬁ = tan 30°
a
1 a
h=aX — = — (1
A
Tower
h
30° 60° v
B C<—b—>D
a
h {e]
From AACD, 3 = tan 60
h=bx 3 =b.3 ..(ii)
From (i), a= 3 h
h
From (ii), b= —
(ii) 7
e (e
axo= 3 X \/g
ES W =ab
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= h = ab m 1

Hence, the height of the tower = Jab m
[CBSE Marking Scheme, 2014]

Q.9.The angle of depression of a 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

(in m). + [A[Delhi CBSE Term-2, 2014]
[CBSE Outside Delhi, 2014]
Sol. X A
30°
150 m
30°
B < d C

Let the distance of the car from the tower be d meter.
Z BAX = £ ABC = 30°
(alternate angles)

In AACB, ZC =90°
tan 30° = 150
d
. 110
3T d
d =150./3 m. 1

Q. 10. In the given figure, if AD = 7/3 m, then find the

+ (Al [Board Term-2; 2012]
A

value of BC.

B X D+—Y—C

Sol. Let BD = x m and-DC =y m.
From AABD, £ D = 90°

@ = tan 30°
X
— w3 _ 1
x NE)
= x=7J3 X 3
=21lm %)
From AADC, £ D = 90°
73
—— =tan 60°
= 73 =y43
= y=7m,
BC = BD + DC
=21+7=28m. %

Hence, the value of BC = 28 m.
[CBSE Marking Scheme, 2012]

Q. 11. The top of two poles of height 16 m and 10 m are
connected by a wire of length / metre. If wire
makes an angle of 30° with the horizontal, then
find 1. + [A] [Board Term-2, 2012]

Sol.

10 m

g D
Let BD and AE be two poles
Where BD = 16 m, AE = 10 m
: Length, BC = BD-CD

= BD - AE
=16-10 = 6 m.
From AABC
& = sin 30°
I
6 1
= ==
l 2
= l=6x2=12m. 1

Hence, the value of [ = 12 m.
[CBSE Marking Scheme, 2012]
Q. 12. A pole 6 m high casts a shadow 2./3 m long on the

ground, then find the Sun's elevation.
+ [A] [Board Term-2, 2012 Set (17, 25, 32)]
Sol. Try yourself, similar of Q. No. 4 in VSATQ.
Q. 13. Find the length of kite string flying at 100 m above
the ground with the elevation of 60°.
+ [A] [Board Term-2, 2012]

Sol. A
Kite

100 m

Let the length of kite string AC be [ m.
ZACB = 60°, height of kite AB = 100 m.

From AABC, ﬁ = sin 60°
BC
100 3
= - ==
I 2
N I = 2x100
4B
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200

J3
200 3

BB
2003
3

L 2003
Hence, the length the kite string = —3 m

[CBSE Marking Scheme, 2012]

Q. 14.Find the angle of elevation of the top of the
tower from the point on the ground which is
30 m away from the foot of the tower of height

10+/3 m. + [U [Board Term-2, 2012]
Sol. Try yourself, similar of Q. No. 4 in VSATQ.
Q. 15. If the altitude of the Sun is 60°, what is the height
of a tower which casts a shadow of length 30 m ?
+ [U [Board Term-2, 2011 Set (B1)
Sol. Let AB be the tower whose height be & m.

BC = shadow = 30 m.
A

Tower

60° []

€ Shadow B

4B

From AABC, = tan 60°
30
h =303 m
Hence, the height of tower = 30/3 m. 1

[CBSE Marking Scheme, 2011]
Q. 16. The ratio of the height of a tower and the length
of its shadow on the ground is V3 :1. What is the
angle of elevation of the Sun ?
+ [U [Board Term-2, 2016][Delhi Set-I, II 2017]

C
Sol.
Tower
B
B Shadow A
Let the height of tower be AB and its shadow be
BC.
3
1B - tan @ = T
= tan 60°
Hence, the angle of elevation of Sun = 60°. 1

[CBSE Marking Scheme, 2017]

Q. 17.If a tower 30 m high, casts a shadow 103 m long on the ground, then what is the angle of elevation of the

sun ?

L a7

o
S § .

+ (U [Outside Delhi Set-I, II, ITI 2017][Outside Delhi Compt. Set-I, II, III 2017]

P
?—;

~but

| s0, angle of elevaton of sun is go°. 5

|

Towey AR 1S 3om and shadow BCis \DJim
_ \n ARBC  wnith |

h‘g_h.i _lﬁgnﬁ \le,

lan® = op?
BC \"9\"._3
tan® = J3 -
tan go°=-J3 . .@:60°

f

‘;i Short Answer Type Questions-I

[Topper Answer 2017] 1

(2 marks each)

Q. 1. From the top of light house, 40 m above the water,
the angle of depression of a small boat is 60°.
Find how far the boat is from the base of the light
house. + [Ul [Board Term-2, 2015]

Sol. Let AB be the light house and C be the position of
the boat.

Since, ZPAC = 60° .. ZACB = 60° 1
Let BC be x m.
In AABC, ﬁ = tan 60°

40

= — =3
x
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40 m

C «<——x———> B

Hence, the boat is <l

A

T EC B

403
:Tm

m away from the foot of

the light house. [CBSE Marking Scheme, 2015] 1
Q. 2. A kiteis flying at a height of 90 m above the ground.
The string attached to the kite is temporarily tied
to a point on the ground. The inclination of the
string with the ground is 60°. Find the length of the
string assuming that there is no slack in the string.

[Take /3 = 1.732]

+ [U [Delhi CBSE, Term-2, 2014]

[Board Term-2, 2011, Set A1]

Sol. In right AABC, ﬁ = sin 60°
. b %
A
B
90 m
—l 60°
B @
- _ 90x2_180x+3
V3 Bx3
1804/3
= = "
3
= =603
=60 X 1.732 1%

Hence length of string = 103.92 m.

[CBSE Marking Scheme, 2011]

Q. 3. A tree breaks due to storm and the broken part
bends so that the top of the tree touches the ground
making an angle of 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.

+ [A] [Board Term-2, 2011, Set A1]

Sol. 4

)

Let the tree be AC and is broken at B. The broken
part touches at the point D on the ground.
In right ABCD,

cos 30° =

NG 8

= —_ = —
2 BD

= BD = — A

and tan 30° = —

g G-
o

Height of tree = BC + BD
8,16
NERNE]
8+16

&

24 x/3
V3x+/3

_ 4z
3

Hence, the height of the tree = 8 V3 m. 1
[CBSE Marking Scheme, 2011]

Q. 4. If the shadow of a tower is 30 m long, when the
Sun’s elevation is 30°. What is the length of the
shadow, when the Sun’s elevation is 60° ?

+ |Al [Board Term-2, 2011, Set C1]

Sol. A
X
B 60° 30°
C
<«— Yy —»D
“«— 30m ——» 1

Let the height of the tower be x m and shadow be y m.
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In AABC, AB _ tan30°
BC
b 1
— =tan30°= —
= 30 73
= %= 10\/5 m
In AABD, AB _ tan60°
BD
M = tan 60°= J§ 1
y
= y=10m

Hence, the length of shadow = 10 m.
[CBSE Marking Scheme, 2011]
Q.5.From a point P on the ground the angle of
elevation of the top of a 10 m tall building is
30°. A flag is hoisted at the top of the building
and the angle of elevation of the top of the
flagstaff from P is 45°. Find the length of the
flagstaff and distance of building from point P.
[Take 3 =1.732][C| + [Al[Board Term-2, 2012 (20),
Delhi 2013] [Board Term-2, 2011, A1]

Sol. Let the height of flagstaff be BD = x m

tan 30° = 40
AP
N I
V3 AP
AP =103 m 1
.. Distance of the building from P
=10 x 1.732 =1732m Y%
D
A
X
A
B
A
10 m
45°
30° v
P A
tan 45° = AD orl= 10+ x
AP 17-32
Hence,
length of the flagstaff

x = 17-32-10-00= 7.32m. %
[CBSE Marking Scheme, 2011, 2012]

Q. 6. A player sitting on the top of a tower of height 20 m
observes the angle of depression of a ball lying on
the ground as 60°. Find the distance between the
foot of the tower and the ball. Take /3 = 1-732

+ [Al [Board Term-2, 2011, B1]
Sol. Try yourself, similar to Q. No. 1 in SATQ-I.

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

+ [Al [Delhi CBSE Term-2, 2015 (Set I, II, I1T)]

Sol. C
A
Y
x
30° 60°
B< z > M€ % > D
Let M be the centre of the line joining their feet.
Let BM =MD =z
tan 0 = perpendicular
base
In AABM,
I £tanaee
V.
1 .
= x =z X ﬁ ...(1) 1/2
In ACDM,,
Y = tan60°
z
y=2zx.3 ...(ii) %
From (i) and (ii),
1
ZX——
r__ B
v zx\3
x_1
y 3
x:y=1:3 1

[CBSE Marking Scheme, 2015]

Q. 8. From the top of a 7 m high building the angle of
elevation of the top of a tower is 60° and the angle
of depression of its foot is 45° Find the height of

the tower. + [A] [Delhi Set-1, II, I1I, 2017]
Sol. Let AB be building = 7 m

h
60°
AN 2. He
45°
7 m 7m
45°
B X D
CD be the height of tower = (7 + i) m 23
Let distance between two be x m.
: BD = AE =xm
Now in AABD & = tan 45° 1
BD
= 7 =1
X
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= x=7m Va
CE
— = tan 60°
In ACEA AE an
h_ 3
x
= h=xJ3
Substituting the value of x we get
h=7J3
CD =CE+ED
= (7+7J3)m
Hence, the height of tower = 7(1 +3 ) m. Y2

Q. 9. The shadow of a tower standing on the ground is
found to be 40 m longer when the Sun’s altitude
is 30°, than when it is 60°. Find the height of the

tower. + [Al [Board Term-2, 2011, B1]
Sol. In AABC,
tan 60° = ﬁ
BC
= AB = \3BC (@) 1

‘;1 Short Answer Type Questions-I|

In AABD,
tan 30° = i
BC+CD
A
Tower
60° 30°
B C D
< 40 m >
= 1 e [using (i)]
5B BC+40’ &
BC + 40 = 3BC
40.= 2BC
= BC =20 m
AB =203 m
Height of tower = 20 V3 m. 1

[CBSE Marking Scheme, 2011]

(3 marks each)

Q. 1. An electric pole is 12 m high. A steel wire tied to
top of the pole is affixed at a point on the ground to
keep the pole upright. If the wire makes an angle
of 60° with the horizontal through the foot of the
pole, find the length of the wire.

+ [U/[CBSE SA.-2 2016 HODM40L]

Sol. Let OA be the electric pole.andB be the point on
the ground to fix the wire:

Let BA be x m.
In AABO, ﬂ =sin 60° 1
AB
A
X
12 m 1
60°
E o)
12 3
= - = —
2
N 12x2
= =
NE]
24
-2 _83
J3
=8x1.73=13.84m 1

Hence, the length of wire = 13.84 m.
[CBSE Marking Scheme, 2016]

Q. 2. The angles of depression of the top and bottom of
a 50 m high building from the top of a tower are 45°
and 60° respectively. Find the height of the tower
and the horizontal distance between the tower and

the building. (Use V3 =173)
+ [A] [Delhi Set I, II, III, 2016]

Sol. A
A 45° 60°
hERE-—-————————-————- ésf e
50 m
v 607 l
B x D 14
tan 45° = i
b
= x =h-50 )
tan 60° = E %
X
h
= X ===
V3
Hence h-50 = i 1
3
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V3h-503 =h
J3h—h = 5033
h(V3-1) = 5043
_ 503
J3-1
5033 (v/3 +1)
h=— " 7
3-1
- 50(3++3)
D
h=75+253
= 118.25 m. 1

[CBSE Marking Scheme, 2016]

Q. 3. 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. (Take /3 = 1.73)
+ [A] [Foreign Set III, 2016]

Sol. Try yourself, similar to Q. No. 5 in SATQ-L
Q. 4. A 7 m long flagstaff is fixed on the top of a tower

Sol.

standing on the horizontal plane. From point on
the ground, the angles of elevation of the top and
bottom of the flagstaff are 60° and 45° respectively.
Find the height of the tower correct upto one place
of decimal.

(Use V3 =1.73)

!

7m

|

T
|

+ [A] [Foreign Set I, 2016]

B

60°
< Yy > b
X =tan45° =1
y
= x =y 1
x+7
y =tan 60° = /3
=~ 7=(B-1x 1+%
Lo 7B+
2

Sol.
Q.6.

Sol.

Sol.

_7(2.73)
2
9.6m [CBSE Marking Scheme, 2016]

. Two men on either side of a 75 m high building and

in line with base of building observe the angles of
elevation of the top of the building as 30° and 60°.
Find the distance between the two men. (Use /3
=1.73).

+ |A| [Foreign Set I, 2016] [Board Term-2013]
Try yourself, similar to Q. No. 10 in VSATQ.
The horizontal distance between two towers is
60 m. The angle of elevation of the top of the
taller tower as seen from the top of the shorter
one is 30°. If the height of the taller tower is
150 m, them find the height of the shorter tower.

+ [A] [Board Term-2, 2015]

D
A
30°
A
T Om E {150 m
h
l A\
B 60 m c "
Let AB and CD be two towers.
Let the height of the shorter tower AB be h m.
BC = AE = 60 m, DE = DC - EC = (150 - h)
In A AED, % = tan 30°
AE
150— I 1
= 0 = tan 30° = \/5 1
— 150/3 —h+/3 =60
— 3 =1504/3 - 60
1503 60
- h =
V3 3
60 3
= h=150- —= x —
V3B
= h = (150-20y3) m. 1%

[CBSE Marking Scheme, 2015]

.The angle of elevation of an aeroplane from

a point on the ground is 60°. After a flight of 30
seconds the angle of elevation becomes 30°. If
the aeroplane is flying at a constant height of

3000 V3 m, find the speed of the aeroplane.
+ [A][CBSE O.D. 2014]
ZAED = 60° and ZBEC = 30°
AD= BC = 30003 m
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Let the speed of the aeroplane = x m/s DE = 3000 m (i) Y2
A
B In ABEC,  £C=90°
3000/3 m £
< tan 30° = BC
= EC
60° =
30° 1 \/—
E : . L 300043
< > v V3~ DE+CD
30 xm
Then, AB =DC =30 X x DE + CD = 3000 x 3
=30xm (i) ¥ 3000 + 30x = 9000 (from (i) and (i)
In AAED, 4D =90° 30x = 6000
x =200 m/s
tan 60° = 4D m
DE Hence, the speed of plane = 200 m/s. 1
J3 = 300043 = 200><% =720 km/hr. %
DE

Q. 8. 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. + |A| [Outside Delhi, Set-II 2016]
| Rek ALl ,Mfﬂ of bidl and A8 Ivy A
iﬁd QC_C- =5 AT O - ___ S S
_+w@3c- 10m 4 L =30"  _ _,C céﬁf_"_.___\_f 1
L demder . Lo QNI sl
3 D
' VS
CD >
bz 10I3m: JDX1732m

B L . ..
B=lim, BE=1003m LLAEB=60"

[Topper Answer, 2016] 3

A
30° 45°

Q. 9. Two ships are approaching a light house from
opposite directions. The angle of depression of
two ships from top of the light house are 30° and
45°. If the distance between two ships is 100 m., h
find the height of light-house.

+ [A] [Foreign set I, II, I1I, 2014]

Sol. Let AD be the height () m of the light house and

BC is the distance between two ships 30° H 45°
B

C

«— 100—-x —>» D «—x —>

100 m
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Given, BC =100 m
h = OB = @
In AADC tan 45° = — -
DC 3
= x=h -1 BC=CO—OB=100—1%
In AABD, tan 30° = _h
100— DC 1 1
1 3 =100 —ﬁ m. 1
- 5B 100-x
1 —h _ 100031
00-x =h3 1 NG
100-h = h+f3 [By (i)] ) 100(\/5_1&@
- 100 =/ + h3 B BB
. 100=h(1+J§) _ 1003-V3)
L 100 3
1443 [EBSE Marking Scheme, 2014]
Q. 11. A boy, flying a kite with a string of 90 m long,
100 « (\/§ - 1) which is making an angle 6 with the ground. Find
(\/§ + 1) (\/§ - 1) the height of the kite. (Given tan 6 = % )
= j = 1003 -1) + [U [Board Term-2, 2014]
3-1 A
= 503 -1) L
=50(1.732-1)
. . =50 x 0.732 O,Qé\ h 1
. Height of light house = 36.60 m.
Q. 10. From a top of a building 100 m high the angles
of depression of two objects, on the same side,
are observed to be 45° and 60°. Find the distance 5 0 m

Sol.

between the objects. + |Al [Board Term-2, 2014]

x A
45°
60°
100 m
45° 60° =
C B o) L
ZACO = LCAX = 45°
and ZABO = £XAB = 60°
Let A be a point and B, C be two objects.
In AACO, & = tan 45°
Cco
N 100 _,
Cco
= CO =100 m
Also in AABO, & = tan 60°
OB
100
= — = 1
OB V3

Let A be the position of kite and AB be the string.
Since, it is given that

tan 6 = 1—5
8
AO = 15k m
BO = 8km
AB = +/(15k)* + (8k)?
AB =17k
Using Pythagoras 1
Theorem.
sin @ = 1—5
17
Tn AABO, 40 _gine= 1
AB 90
h 15
= = ==
90 17
N b= 15%90
17
=794l m 1

Hence, the height of kite is 79.41 m.
[CBSE Marking Scheme, 2014]
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Q. 12 The horizontal distance between two poles is 15
m. The angle of depression of the top of first pole
as seen from the top of second pole is 30°. If the
height of the first pole is 24 m, find the height of

the second pole. [Use /3 = 1.732]
+ |Al [Board Term-2, 2013]
p S
T 30
|

Sol.

T 30° R
I 15m I
24 m 24 m 1
l Kl l
e * 15m S
In APTR,
tan 30° = P
TR
1 _kr
315
15
h=-—F
V3
=53 m
=5x1.732 = 8.66 m 1
PQ =PT+TQm
= (8.66 + 24) m
= 32.66 m
.Height of the second pole is 32:66-m. 1

Q. 13. The angle of elevation of the top of a tower from a
point A on the ground is 30°. On moving a distance
of 20 metre towards the foot of the tower to a point
B the angle of elevation increases to 60°. Find the
height of the tower and the distance of the tower
from the point A.

+ (Al [Board Term-2, 2012 Set (44)]

D
Sol.

30° 60°
=

A B C
<+«—20m—> <« xm—»

Let height of tower be h m

and distance BCbe xm 1

In ADBC, E = tan 60°
X

= h= 3x () 1

In AADC,
h 1
=tan30° = —
x+20 V3
= \/gh =x+ 20 (11)
Substituting the value of /1 from eq. (i) in eq. (ii), we
get
3x=x+20
= x=10m ...(1if)
AC =30 m. 1
and h=+3 x10=103
=10 x 1-732
=1732m
[from (i) and (iii)]

Hence, the height of ‘tower is 17:32 m and the
distance of tower from point A is 30 m.

[CBSE Marking Scheme, 2012]
Q. 14. A person observed the angle of elevation of the top
of a tower as 30°. He walked 50 m towards the foot
of the tower along level ground and found the angle
of elevation of the top of the tower as 60°. Find the
height of the tower.

+ [A] [Board Term-2, 2012 Set (31)]
Sol. Try yourself, similar to Q. No. 13 in SATQ-IL

Q. 15. A statue 1-6 m tall stands on the top of a pedestal.
From a point on the ground the angle of elevation
of the top of the statue is 60° and from the same
point the angle of elevation of the top of the
pedestal is 45°. Find the height of the pedestal.

+ [Al [Board Term-2 2012 (50)]
Sol. Try yourself, similar to Q. No. 4 in SATQ-IL

Q. 16. From a point on a ground, the angle of elevation
of bottom and top of a transmission tower fixed
on the top of a 20 m high building are 45° and 60°
respectively. Find the height of the tower.

+ [Al [Outside Delhi Compt. Set-I, II, III 2017]
Sol. Try yourself, similar to Q. No. 5 in SATQ-I.

Q. 17. 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.

+ [A] [Foreign Scheme Set-1, II, II1 2017]

Sol. B
h
0 60°
D C x A
< 3x > 1
In AABC, — =tan 60°
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LA

x
= h = x3 1
In AABD, — =tan6

— =tan©
3x
3 1
= - = —=tan30° 1
3x NG
0 = 30° 1

[CBSE Marking Scheme, 2017]

Q. 18. 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 complementary,

then find the height of the tower.

+ [A] [Outside Delhi, Set-I, II, ITI 2017]

A
'
Sol W) ‘I‘ W i given tal LAcBand ¢ ADB
| M Qe wmpk’men}crﬂ.
I el ‘e be © and d0-©
l 'rmfecﬁw_‘n‘.
| & qo- tow,

g —am—> ¢

n ﬁah{ a A

B¢,

—16m — 4 Lan® - -'_\_5,/
o 4
ans® n =@
4
.LO!"I(QD'O‘)J __A__E' - _h
8D 16
01©® = W —7 lanCao- 6)l®
@ /// =
ran® - V8T ol® = )
o) lan®
Il
f Bomn @ and @,
I tano: - \b
Y A
[l 1z
i h ux\p
N\ e Wuxip
_ “he=aXy
=3 C (groving -ve value) |
Netghl ot ‘owexr W B .
| = Wabhln
[Topper Answer 2016] 3
Q. 19. From the top of a tower of height 50 m, the angles Q. 21. A bird sitting on the top of a 80 m high tree. From

of depression of the top and bottom of a pole are
30° and 45° respectively. Find :
(i) How far the pole is from the bottom of the tower,

(ii) the height of the pole. (Use V3 = 1.732)

+ [A] [Foreign Set I, II, III, 2015]

Sol. Try yourself, similar to Q. No. 2 in SATQ-IL
Q. 20. The angle of elevation of an aeroplane from a
point A on the ground is 60°. After a flight of 15

seconds, the angle of elevation changed to 30°. If
the aeroplane is flying at a constant height of 1500

J3 m, find the speed of the plane in km/hr.

+ [A] [Outside Delhi CBSE, 2015 Set I, I, III]
Sol. Try yourself, similar to Q. No. 7 in SATQ-II.

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)

+ [Al [Delhi Set I, III, 2016]

Sol. Try yourself, similar to Q. No. 7 in SATQ-IL
Q. 22. At a point A, 20 metre 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 ? + [A] [Outside Delhi CBSE
Board, 2015, Set I, II, III]
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C (@]
Sol.
h
A 30°
20 m|
TIiiiiiiiiiiiios @G N
SEEEEEEEEEEEEEEEEER: ) MT 2he
DIIIIIIIIIIIIIIIIIIIIIIIIONG 20m 20m
30° l
From, AABC, B I F 1
LN tan30° = 1 OL
S Y In A OLB, —— = sin 30°
* V3 BO
= x =3 (1) % - OL 1
From AABD, 10032
T+ = tan 60° = /3 OM = OL - ML
= OL-FG
N _ 40+h )% =50-20=30m 1
3 oM
. . In A OMG, —— =sin45°
From (i) and (ii), OG
40+h oM 1
V3 h= 2 = -
3 oG 2
= 3h =40 + hm. - 30 _ 1
= h = 20m. 1 oG 2
x=203 m = 0G =30v2 m. 1

Hence, the distance of the bird from the girl is 30 /2 m.
[CBSE Marking Scheme, 2014]

AC = +/(BC)* +(AB)*

V(20025 (204/3)? Q. 25. The angle of elevation of a cloud from a point 200
- m above the lake is 30° and the angle of depression
— /400 + 1200 of its reflection in the lake is 60°, find the height of
A\ 1 the cloud above the lake.

+ [A] [Board Term-2 2012 Set (59), 2011, Set B1]
Hence, the distance of the cloud = 40 m.

[CBSE Marking Scheme, 2015] Sol. In AADC, tan 30° H-1200

Q. 23. A person standing on the bank of a river, observes x
that the angle of elevation of the top of the tree 1 H— 200
standing on the opposite bank is 60°. When he = T =
retreats 20 m from the bank, he finds the angle of 3 x
elevation to be 30°. Find the height of the tree and
the breadth of the river. = x = V3(H-200) m L
+ [A] [Board Term-2, 2012 Set (59)]
g . %) InAADE,  tan6o° = 220
Sol. Try yourself, similar to Q. No. 13 in SATQ-II. X
Q. 24. A boy observes that the angle of elevation of a bird H 4200
flying at a distance of 100 m is 30°. At the same J3 = +
time, a girl finds the angle of elevation of the same %
bird from a building 20 m high is 45°. Find the H 4+ 200
distance of the bird from the girl. = J3 = _HA+aN
V3(H -200)
+ [Al [Board Term-2, 2014]
Sol. Let O be the position of the bird and B be the = 3(H -200) = H + 200
position of the boy. Let FG be the building and G = 3H-H = 200 + 600
be the position of the girl. = 2H = 800
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C
IH—ZOO
30°
A H
V) 600 x Da
200 m
B X E
H+200
Fv 1
So, height of cloud H = 400 m. 1

[CBSE Marking Scheme, 2011, 2012]

Q. 26. The angle of elevation of a jet fighter from point A
on ground is 60°. After flying 10 seconds, the angle
changes to 30°. If the jet is flying at a speed of 648

km/hour, find the constant height at which the jet

is flying. [Cl + |Al [Board Term-2, 2012 Set (40)]
Sol.
C D
h h
60\ 30°
- = —E
A x B 1800 m
V2
In 3600 sec distance travelled by plane= 648000 m
In 10 sec distance travelled by plane = 648000 x 10
3600
= 1800 m Y
In AABC, In AAED,
E = tan 60°, L = tan 30°
X x +1800
h h 1
2= , = 1
X V3 x +1800 3
= b= x5 0) x+1800
= h = ...(ii)
NG
From equations (i) and (ii), we get
x+1800
W3 =
3 %
=3 3x  =x+ 1800
= 2x  =1800
= x  =900m

h = x3

=900 x 1-732
= 1558-:8 m
.. Hence, the height of jet = 15588 m. ¥
[CBSE Marking Scheme, 2012]
Q. 27. From the top of a 120 m high tower, a man observes
two cars on the opposite sides of the tower and in
straight line with the base of tower with angles
of depression as 60° and 45°. Find the distance
between two cars.
+ [A] [Delhi Compt. Set-I11, II, 1 2017]

Sol.
¢ A P i
In AABD, Z/ADB = ZDBY = 45°
(alternate angle)
and in AABC, ZBCA = ZXBC = 60°
ﬂ = tan 45°
AD
120
ap 1
= AD =120 m ()1
Now, ﬁ = tan 60°
CA
120
2N _5i
CA
120
= CA = ﬁ=40\/§ m %
CD = AD + CA
=120 + 403
=120 + 40 x 1-732
= 120 + 69-28
= 18928 m

Hence the distance between two cars = 189-28 m. 1
[CBSE Marking Scheme, 2017]
Q. 28. A 1.2 m tall girl spots a balloon moving with the

wind in a horizontal line at a height of 88.2 m from
the ground. The angle of elevation of the balloon
form the edges of the girl at any instant of 60°. After
sometime, the angle of elevation reduces to 30°.

(i) Find the distance travelled by the balloon during
the interval.

(ii) Which mathematical concept is used in the above
problem ?
Sol. (i) Let P be the position of the balloon when its
angle of elevation from the eyes of the girl is 60° and

Q be the position when angle of elevation is 30°.
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P Q
882 m
60°.
30° L
O| ®1<2m M
L M 1
In AOLP, tan 60° = PL
OL
3 - PL-LL
= oL
_ 882-12
OL
- 3= 87
OL
87
= OL = —
J3
InAOMQ,  tan30° = oM
OM
_ QM'- MM’
OM
- 1 _ 882-12
V3 OM
= OM = 873

.. Distance travelled by the balloon,
PQ =LM =0OM-0OL

_ 87 .
= (87(—7_3—)

%:58\/5111 1

(ii) Height and distance. 1
Q. 29. A man on a cliff observes a boat at an angle of
depression of 30° which is approaching the shore
to the point immediately beneath the observer
with a uniform speed. Six minutes later, the angle
of depression of the boat is found to be 60°.
(i) Find the time taken by the boat to reach the shore.
(ii) Which mathematical concept is used in the above

problem ?
Sol. 60° | 30°

A

30° 60 °
Pe———> Q 6

(i) Let OA be the cliff and P be the initial position of
the boat when the angle of depression is 30°. After 6
minutes the boat reaches to Q such that the angle of

depression at Q is 60°.
Let PQ =xm.
In ZPOA and ZQOA, we have
. _ OA ,_ 04
tan 30° = oF and tan 60° = 00
1 OA OA ]
- _va 3 = — v,
= 5 P and V3 00
- o4 = 9P and 04 = V300Q
V3
oP J30
= — = Q
J3
= OP = 30Q
= PQ =0P-0Q
_op. OP
3
2 1

= > OP[.0Q= =0P] }
5 OP[70Q= 0P %

Let the speed of the boat be v m/minute, then
PQ= Distance travelled by the boat in 6 minutes

= PQ = 6v a
2 2
= (OP) = 6v [ PQ= =0P]
- 3 3
= OP =90
.. Time taken by the boat to reach at the shore is
given by,
7= 9P
v
= T= %o minutes
4
= 9 minutes 2
(ii) Height and distance. 1

Q. 30. The angle of elevation of the top of a chimney
from the foot of a tower is 60° and the angle of
depression of the foot of the chimney from the
top of the tower is 30°. If the height of tower is
40 m, find the height of smoke emitting chimney.
According to pollution control norms, the
minimum height of a smoke emitting chimney

should be 100 m.
[Foreign Set I, II, III, Term-2, 2014]
A
Sol. A
B(°
D
Tower 40 m
Chimney
v 60°
B < x » C

Let AB = 40 m be the height of the tower and CD be
the height of smoking chimney.
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Considering right angled AABC, we have DC
BC tan 60° = —
tan 30° = B BC
DC
_ e - B =% '
N
DC= 3 x 2
40 J3
= BC = — 1
J3 = DC =40m
Again, considering right triangle DBC, we have .. The height of chimney is 40 m. 1
i
p2 Long Answer Type Questions (4 marks each)
oJ
Q. 1. From the top of tower, 100 m high, a man observes
A I ; 40  3+1
wo cars on the opposite sides of the tower with x S O—X——— Y
the angles of depression 30° & 45° respectively. Find \Z-1 V3+1
the distance between the cars. (Use V3= 1.73) = 20( NE) +1)

+ |Al [Board Sample Paper, 2016]
Sol. Try yourself, similar to Q. No. 27 in SATQ-II.

Q. 2. The angle of elevation of the top B of a tower AB
from a point X on the ground is 60°. At a pointY, 40
m vertically above X, the angle of elevation of the
top is 45°. Find the height of the tower AB and the

distance XB.[C| + [A] [CBSE SA-2 2016 HODM 40L]
Sol. In AYCB, we have

tan 45° = E
YC
=2
YC
YC =xm
= XA =xm
B
xX|m
v 45°
A C
40|m 40| m
60°
;; A
In AXAB,
tan 60° = el Y2
XA
\/5 _ x+40 "
X
V3x =x+40
xB-x =40

(20J§ . 20) m

.. Height of the tower AB = x+ 40

=203 + 20 + 40 A
=20+/3 + 60
=20(V3 +3)m %
In AXAB,
AB
sin 60° = == 1
BX %
3 AB
V3 _ 4B v,
2 BX
Bx — 20(~/3 +3)2
V3
- 40(J§ +1) o
=40 X 273 m
= 109-20 m 1,

[CBSE Marking Scheme, 2016]

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

point from the tower. (take /3 = 1.732)

+ [U] [Foreign Set I, 2016]

Sol. Try yourself, similar to Q. No. 4 in SATQ-IL
Q. 4. 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.

(Use3 =1.73) + [U/[O.D. Set 1, II1, 2016]
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Sol.

Q.5.

Sol.

X «——x—>» P 1
Let PX=xmand PQ=hm
QT = (h-40)m
In APQX,
tan 60° = h
x
= N
x
= h=3x (@)1
In AQTY, tan 45° = 1=40
X
N 1= h—40
x
= x =h-40 . (i) 1
Solving (i) and (ii),
x=3x -40
(\/gx—x) =40
or (\/g —1) x =40
40
or x=7§—_—1=20(\/§+1)m

w =3 x20(V3#1).=20(3+43) m 1

203 4 1-73) = 20 x 473
Hence, the height of tower is 94-6 m.

Two posts are k metre iﬁaﬂ and the height of one
is double that of the other. If from the mid-point
of the line segment joining their feet, an observer
finds the angles of elevation of their tops to be
complementary, then find the height of the shorter

post. + [Al [Board Term-2, 2015]

B

2h

9 90°- 0

Sol.

Let AB and CD be the two posts such that AB = 2
CD. Let M be the mid-point of CA. Let ZCMD = 6
and ZAMB = 90° - 0

Clearly, CM = MA = %k

Let CD = hm, then AB = 2h m
AB

Now, —— = tan (90° - 0) = cot O
AM
= k =co
2
= cot9=ﬂ ()1
k
CD

Also in ACMD, — =.tan 0
CM

= % =tan 0
2
= tan 6= 2h (i) 1
k
Multiplying (i) and (ii), % X %h =1
2
hZ — k_
8
N _ K k2 1
w2 4

[CBSE Marking Scheme, 2015]

. The angle of elevation of the top of a tower at a

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

[Use V3 =1.73] + [A][CBSE O.D. 2014]
Height of flagstaff = CD = h m

Height of tower = BD = xm
2 DAB = 45°, £/ CAB = 60°

AB =120 m
C
h | flagstaff
D
60°
/ x | tower
A@
A 120 m B 1
A ABD is right angled
tan45° =1
x _
AB
x =AB=120m 1
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A ACB is right angled
h+x =tan 60° = /3
h+120 =120 V3 1

h =120 V3 -120
h =120 (3 -1)
h =120 (1.73-1)
h =120 x 0.73
h =87.6m 1

Hence, the height of the flagstaff = 87-6 m.

Q. 7. From the top of a building 60 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

+ [Al[Delhi, CBSE Term-2 2014]
[Board Term-2 2012 Set (31); 2011 Set (B1)]

tower.

Sol. Let AB is a building 60 m high and x is a tower 4 m
high. Angle of depressions of top and bottom are
given 30° and 60° respectively.

DC = EB = hm and let BC = x m.

= AE = (60 —h) m 1
In AAED,
m = tan 30°
ED
- 1 60-h
J3 BC
- J3(60-h) = x L)1
In AABC, @ = tan 60°
X
= 60 = V3x ...(ii)

Putting the value of x from equation (i) in equation
(ii), we get

A >
A 30°

(60 - h)

60 m E 30°

60°

B X C
60 = /3 x /3 (60— h)
= 60 =3 x (60 - h) 1
= 20 =60-h
= h =40 m
Hence, the height of tower = 40 m. 1

[CBSE Marking Scheme, 2011, 2012]

Q. 8. The angle of elevation of the top of a building
from the foot of the tower is 30° and the angle of
elevation of the top of the tower from the foot of
the building is 60°. If the tower is 60 m high, find

the height of the building. + [Ul [Delhi 2013]
A
Sol. A
C
2 60m T
= oo 1
&
5
m
v 30° 60° l
B < X » D
In AABD, tan 60°. = i
BD
60
B ==
x
= r=L
V3
= ZO\/g m 1
Now, in ABCD, ZD = 90°
tan 30° = C—D
BD
1 h 1
V3 T 2003
N p— 2093
NE)
= h=20m
Hence, the height of the building = 20 m. 1

Q. 9. 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]

+ [A] [CBSE Delhi/OD Set-2018]
Sol. Try yourself, similar to Q. No. 10 in SATQ-II.

Commonly Made Error

® Most candidates are unable to draw the diagram
as per the given data and lose their marks. Some
candidates do calculation errors while solving the

sum. Some take /3 = 1.73 instead of 1.732 and

hence write inaccurate answer.

Answering Tip

e Students should do rounding off at the end while
calculating the final answer.
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Q. 10. 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 v/3 = 1.73) [Outside Delhi, Set-II 2016]
Sol. - o A
a4 357
In a/ﬁgc ZACR = £6° /7 | 100m
Ll £6° = J3 I e
3 160 =J3 /ﬁb‘ 166" J .
Be e . teg—
& L &
_dep = BL = y
| V3 ¢
AI 9v» 4 ABD, ¢ @ADB =30"
| — "1 I LU o N W | W
B> 3 BD 3

. ’?.Dm =_C.D»D=4?L_. OO
_&%LM _oluskames b ourdlecd 'dé( i == (Y= W= q-y

T = 100 03 ?W__md _
| 3

x-y D 1ow[3- f]._=_ 1370 = 1mx2
d \E (337 3
ol CD = Ay . 3 (PobY 2i:i3 = 2®I§m
: _ d 2 33 3
it A DY (OO L v = Z 46 m
' - 3 ED
y / AN :)]115_35w_l .
[Topper Answer 2016] 4
- -
Q. 11. The angle of elevation of a cloud from a point 60 A
m above the surface of the water of a lake is 30° 0
and the angle of depression of its shadow from >
the same point in water of lake is 60°. Find the
height of the cloud form the surface of water. h
+ [A] [CBSE SQP-2018-19] [Delhi Set-2017]
[Board Term-2 Set (S), Set 59, 2015 Set B,]
Sol. Try yourself, similar to Q. No. 25 in SATQ-II. 45° 30°
Q. 12. A man on the top o.f a vertice}I observation tov.ver B y C 122 D 1
observes a car moving at uniform speed coming In AABD
directly towards it. If it takes 12 minutes for the n ’ I
angle of depression to change from 30° to 45°, how ———— — tan30°
long will the car take to reach the observation y+12x
tower from this point ? = h3 = y + 12x
+ [A] [CBSE SQP-2018-19] [KVS, 2014] y 3 —y = 12x
Sol. Let the speed of car by x m/minutes _12x 12x(\B+1)
In AABC, Y=B-1- T 5
= tan 45° = y =6x (V3+1)

- ==

Hence, time taken from C to B = 6 (\/§+1)
minutes [CBSE Marking Scheme, 2018-19] 1

=Yy
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Detailed Answer :

Q.13.

Sol.
Q. 14.

Let AB be the tower of height 1 and x be the distance
between two cars

ZAQB = 45°
Now, in AABQ,
,_ 4B
tan 45° = BO
A
h
30° 45°
[ B
Pe—r—»Q
L
= = B0
= BQO=h
In AAPB,
tan 30° = ﬁ
PB
- 1 h
3 x+h
= x+h= h3
ie., x = h(\/g—l)
h(v3-1
Thus, Speed = u m/min 1
12
Time for remaining distance, 1
_ ok _12(V3+1)
13 -1) 3-1
12
12
= 5 (V3 +1)
_ 6(J§ +1) min 1

The angle of depression of the top and bottom of
a building 50 metres high as observed from the
top of a tower are 30° and 45° respectively. Find
the height of the tower and also the horizontal
distance between the building and the tower.

+ [A] [Sample Question Paper 2017-18]
Try yourself, similar to Q. No. 4 in LATQ.

A straight highway leads to the foot of a tower. A
man standing on its top observes a car at an angle
of depression of 30°, which is approaching the foot

of the tower with a uniform speed. 6 seconds later,
the angle of depression of the car becomes 60°.
Find the time taken by the car to reach the foot of
tower from this point.

+ [A] [Delhi Compt Set-I, III, 2017]

Sol. Try yourself, similar to Q. No. 12 in LATQ.
Q.15.From a point P on the ground, the angles of

elevation of the top of a 10 m tall building and a
helicopter, hovering at some height vertically over
the top of the building are 30° and 60° respectively.
Find the height of the helicopter above the ground.

+ [A] [Outside Delhi Compt. Set-I, I, III 2017]

Sol. Try yourself, similar to Q. No. 3 in LATQ.
Q. 16. Two points A and B are on the same side of a

tower and in the same straight line with its base.
The angle of depression of these points from the
top of the tower are 60° and 45° respectively. If the
height of the tower is15 m, then find the distance

between these points. + [Al [Delhi Set-1 2017]

15m

60°
Ce—x—»Ae—y—» B 1
In ADCA, D—C = tan 60°
CA
15
= — =3
x
_ 15
= %= NG
= x = 5J3 1
InADCB,E:tanZLS": L =1
CB X+y
= x+y=15 1
= 5\/§+y =15
= y=15-5\3
= 5(3-v3)m

Hence, the distance between the points = 5 (3 -3 ) m.
[CBSE Marking Scheme, 2017] 1

Q. 17.From the top of a tower, 100 m high, a man observes two cars on the opposite sides of the tower and in
same straight line with its base, with angles of depression 30° and 45°. Find the distance between the cars.

[Take /3 = 1.732]

+ [A] [Outside Delhi Compt. Set-III 2017]
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Sol.
Tohnd - Ac
Soluhon:
"r\ Q}B’Dt ‘DhB:gOO
A BRDE LBeD = 450
~ oMo, BD - 100M.
_D®
AR
_] -~ Do
Y3 e}
AB = 10 6}° 1132

in Ti(a'h{ A DB,
lanuse.

Jp-
—
1

-

Q. 18. An observer finds the angle of elevation 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.

+ [A] [Delhi Set-III 2017]
Sol. Try yourself, similar to Q. No. 13 in SATQ-IIL.
Q.19.The angle of depression of two ships from an
aeroplane flying at the height of 7500 m are 30° and
45°. If both the ships are in the same line that one
ship is exactly behind the other, find the side such
distance between the ships.

+ [A] [Foreign Set-II 2017]
A

Sol.

7500 m

100
% C

ARFB C: 100 h1732 M= 1T13.2wm

looJ3

=S ?,Q_-V{

or 100 (V3410w
[Topper Answer 2017] 4
In AABC, AB _ tan 45
BC
N 7500 _ 4
Y
= y = 7500 1
In AABD, AB = tan 30°
BD
7500 _ 1
x+y 3
- x+y = 750043
x + 7500 = 75003
x = 7500~/3 = 7500
= 7500(v/3 1)
= 7500(1-73 - 1)
= 7500 x 0-73
=5475m
Hence, the distance between two ships
= 5475 m 1%

Q. 20. An aeroplane is flying at a height of 300 m above
the ground. Flying at this height, the angle of
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depression from the aeroplane of two points on Q. 22. Two poles of equal heights are standing opposite

both banks of a river in opposite directions are 45° to each other on either side of the road which is 80
and 60°. Find the width of the river. m wide. From a point in between them on the road,
+ [A] [Outside Delhi Set-I 2017] the angles of elevation of the top of poles are 60°
Sol. Try yourself, similar to Q. No. 17 in LATQ. and 30° re_:spectively. Find .the height of the poles
Q. 21. A moving boat observed from the top of a 150 m and the distances of the point from the poles.
high cliff, moving away from the cliff. The angle + [A] [CBSE Comptt. Set-, II, 111-2018]
of depression of the boat changes from 60° to 45° in [Board Term-2, 2012 Set (S, 28);
2 minutes. Find the speed of the boat. 2011 Set (B), Delhi-2013]
+ [Al [Delhi Set-I 2017] -
Sol. N A
Sol.
h
150 m L ™ o
De«— (805 ~—»Ce—x—>
< 80m >
h O
In AABC, — = tan 60
B x
— ) —2u—> 1 = h=x3 (1)1
Let the speed of the boat be x m/min. n
- Distance covered in 2 minutes = 2 x In AEDC, 0, _An 30°
& CD = 2x
Let BCbe y m. = h3 =80-x 1
AB e
In AABC, 2o = tano From (1), xv3x+3 =80-x
150 = x=20m
- 50 _ 5
y h =203 m
= y= 150 .. The height of poles = 20 J3m
3
V3 } Hence, the distance of poles from the point are
= y = 5043 m. (1) 20m and 60m. [CBSE Marking Scheme, 2018] 1
AB" . Q. 23. The angle of elevation of the top of a hill from the
In AABD, BN 45 foot of a tower is 60° and the angle of depression
150 from the top of the tower of the foot of the hill is
N 1 = 1 30°. If tower is 50 meter high, find the height of the
y+ex hill.  [Cl+ [A] [CBCE Comptt. Set-I, I1, I11-2018]
= y +2x =150 (i) 1 [Delhi CBSE 2015 Set, I, II, I1I]

Substituting the value of y from (i) in (ii),

[Board Term-2; 2012 Set- 34, 59]
503 +2x =150

A
2x = 150 - 5043 Sol. hill
2x = 50(3-/3) B
Tower 3
X = 25(3—\/5) m. 1 50m
Speed of the boat = 25(3 -3 ) m/min
60° 30¢
25(3-+/3)x 60 c % B 1
) 1000 In AABC, b tan 60°
x
3
= 5(3-+3) km/nr: 1 ~ b5 :

[CBSE Marking Scheme, 2017]
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In ABCD, 20 = tan 30°
x
= x =503 1
= h =150 m
=3 Height of hill = 150 m 1

[CBSE Marking Scheme, 2018]

Commonly Made Error

e The concept of angle of depression is not clear to
many students. That's why they are not able to draw
the diagram correctly.

Answetring Tip

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