CBSE Class 10 Mathematics

Important Questions

Some Applications of Trigonometry

Chapter 9

1 Marks Questions

1. A man standing on the deck of a ship, which is 10 m above the water level, observes

the angle of elevation of the top of a hill as () and the angle of depression of the base
of the hill as 3()°. Calculate the distance of the hill from the ship and the height of the

hill.

Ans. Let AB be the ship and CD be the hill.

LetBD=xm
In right A4ED,

E:tanm':

.
10 1

NE

= x= 1[:'-\.@???

In right ACEA,
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AE

_ h :ﬁ
1043 1

= h=30m

Height of the hill=h + 10

=30+10=40m

2. A boy is standing on the ground and flying a kite with 100 m of string at an elevation

of 3()° . Another boy is standing on the roof of a 20 m high building and is flying his

kite at

an elevation of 44“. Both the boys are on the opposite sides of both the kites. Find the

length of the string that the second boy must have so that the two kites meet.

Ans. AE =100 m (Given) and DC = 20 m (Given)

LetEF=hm
In right A ABE,

i+ 20 .
=sin 307
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,.‘:.+j[:|_
100
= h=30m

1
2

Now in right AEFD

=sin 45°
ED
301
ED .
= ED =30-/2 m

3. The angle of elevation of the top Q of a vertical tower PQ from a point X on the
ground is /)% . At a point Y, 40 m vertically above X, the angle of elevation is 445~ find
the height of the tower PQ and the distance XQ.

L
Ans. In right AQORT .

== —tan45°
.
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—t |

1+—1EI: 1 60°
.
x+40 3
x :1
:‘hﬁx:x+—m
40

L Yo K«EH
i1 3+

= x=20(~3+1] =54 64

PO = x+40
= 5464 +40 =94 64 m

In right AQPY

x40 _ in60°

_ 54.64+40 _ NE)
X0 2
= X0 =1093m

4. At the foot of a mountain the elevation of its summit is 4 %~. After ascending 1000 m

towards the mountain up a slope of 3()“inclination, the elevation is found to be &()~.

Find the height of the mountain.
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LI} "q - : i I:
Ans. In right AQEC,

EZCDSEDD

1000

In right A4DO,

h—500 — tan 60°

_ h=500 _ NE)
oD 1
h—500

NE

In right A4EC,

= 0D =
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— \E.u‘:- =1
1500+ K—-500 1
= {31 =1000+h
e 100
= Fo
= h=1369 86 m

5. If the angles of elevation of the top of a tower from two points at distances a and b
from the base and in the same straight line with it are complementary, then the height

of the tower is

@ .fap

(b) ab

©Z
)

@ f2
b
Ans. a) ., falg]

6. If the height of tower is half the height of the flagstaff on it and the angle of elevation
of the top of the tower as seen from a point on the ground is 30 ©, then the angle of

elevation of the top of the flagstaff as seen from the same point is
(a) 30"
(b)45 “
(c)60*"
(d) 90 =

Ans. (b)45*
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7. As observed from the top of a 75 m tall lighthouse 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, then distance between the two ships is
@753 -1|
(b) 75.f3

(c) 75

3
W3

Ans. (@) 75(~3 1|

(d

8. The angle of elevation of the top 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 50 m high, then the height of the building is

(a) 50

50
b —
3

© 50,3

50
d) —=

NG

Ans. (b)

L
Ll | s

9. A 1.6 m tall girl stands at a distance of 3.2 m from a lamp post and casts a shadow of

4.8 m on the ground, then the height of the lamp post is
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8
(a) -
3

-

)2
g

© 8.3

8
(d —

13

Ans. (a) §
3

10. A tree breaks due to storm and broken part bends so that the top of the tree touches
the ground making an angle of 30 “ with ground. If the distance between the foot of the

tree to the point where the top touches the ground is 8 m, then the height of the tree is

8
(a) -
3

®) 2
g
© 8.3
(d) =
NE)
Ans. (c) gﬁ

11. The angle of elevation of the sun when the length of the shadow of a pole is Mﬁ
times, then height of the pole is
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L 1] & L2TEL

(a) 30~
(b)45°
(c) 60°
(d)75°

Ans. (a) 30 -

12. From the figure, the angle of elevation £ is

(a)30°
(b) 60°
(c)45°
(d)75°

Ans. (b) 60~
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13. A person walking 20 m towards a chimney in a horizontal line through its bare

observer that its angle of elevation changes from 30 “to 45 “, then height of chimney is

20
(a)
3+
20
(b)

-1
© 20(+3-1]

@ 20(4f3 +1]

20

b1

Ans. (b)

14. Find height of the tower if length of shadow = 10 m and sun’s altitude =45 ~.

(a) 10 m

(b)12m

(c)20m

(d) none of these

Ans. (a) 10 m

15. If the angles of elevation of a tower from two points at distances a and b where a > b,

from its foot and in the same straight line from it are 30 “ and 60, then height of the

tower is

@ Ja+b
® . fap
©) fa—b
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@ \/E
o)
Ans. ) .{qp

16. 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 “, then height of tower is
(a) 10 m

() 103 m

10

(©) Em
@ 3§10 m

Ans. (a) 10 m

17. If height of the tower = shadow of the tower, then angle of elevation is
(@) 30*°
(b) 457
(c) 60~
(d) 90~

Ans. (b) 45 *

18. If length of shadow = 20 m and angle of elevation = 60 “ . Then height of tower is

(a) 20 m

®) 20+ 2m
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2
() —=m

NE)
(D 204/3m

Ans. (d) 20+/3m

19. A little boy is flying a kite. The string of kite makes an angle of 30 © with the ground.
If length of the kite is h = 21 m, then length of string is

(a) 63 m
(b) 42 m
(©)35m
(d)21m

Ans. (b) 42 m

20. Line joining an eye and the object to be viewed is called
(a) Horizontal

(b) line of sight

(c) Vertical line

(d) None of these

Ans. (b) line of sight
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CBSE Class 10 Mathematics
Important Questions
Chapter 9

Some Applications of Trigonometry

2 Marks Questions

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

the rope with the ground level is 3()° (see figure).

A

20 m

B 30°

c
Ans. In right triangle ABC,

5iﬂﬂ-[l==E
AC

- 1_AB
2 20
— AB=10m

Hence, the height of the pole is 10 m.

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

D (Top of the treg)
i
i
i
]
1
i
i
ﬁ‘.
B 30° e
{Foot of ém
the trea) ground

Ans. In right triangle ABC,
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cosdi) = —
AC
~B_ 5
2 AC
— AC= Em
NE
Again, tE|113-III==E
BC
1 AB

-
— AB=—4=m

N

. Height of the tree = AB + AC

g 16

24

NERINE]

3

24
S —=xH—E T i m
- V3

NN

3. A contractor plans to install two slides for the children to play in a park. For the
children below the age of 5 years, she prefers to have a slide whose top is at a height of

1.5 m and is inclined at an angle of 3()° to the ground, whereas for elder children, she

wants to have a steep slide at a height of 3 m and inclined at an angle of £()° to the

ground. What should be the length of the slide in each case?
P

o
R

-

am

Q

Ans. In right triangle ABC,

sin 30° =E
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- 1_15

2 AC

— AC=3m

In right triangle PQR,

sin®” = PQ
PR

N
2

IR

= PR= 2./ m

Hence, the lengths of the slides are 3 m and gﬁ m respectively.

4. 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 lower is 3()°. Find the height of the tower.

A

1.5m

- 30° Cg

Ans. In right triangle ABC,

tan 307 = 20
BC
L _2B

G330

::ﬁAB:ﬂm

N

30 43
o4 =103 m
5

—.
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5. A kite is flying at a height of 60 m above the ground. The string attached to the Kkite is
temporarily tied to a point on the ground. The inclination of the string with the ground
is /4()° Find the length of the string, assuming that there is no slack in the string.

i?a {kite)

mﬂ
Og
armaanid

Ans. In right triangle ABC,

c

sin 60° _A8
AC
_ 3 _ 60
2 AC

= AC= 40, m

Hence the length of the string is 4(.f3 m.

6. A TV tower stands vertically on a bank of a canal. From a point on the other bank
directly opposite the tower, the angle of elevation of the top of the tower is {()° From
another point 20 m away from this point on the line joining this point to the foot of the
tower, the angle of elevation of the top of the tower is 3()° (see figure). Find the height

of the tower and the width of the canal.

a0~

(i}

e ) Y} e

Ans. In right triangle ABC,
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tan60° = 20
BC
= f3-23
BC
— AB= B3 m.......... 1
In right triangle ABD
tan 30 = 20
BD
SO
ﬁ BC +CD
1  AB
ﬁ BC+ 20
-2
— AB = BC ~ 20 m......... (ii)

From eq. (i) and (i),

Bcﬁ- J'

— 3BC=BC+20
— BC=10m
From eq. (i), AB = 1|:|.,ﬁ m

Hence height of the tower is 1|].,f3._ m and the width of the canal is 10 m.

7. From the top of a 7 m high building, the angle of elevation of the top of a cable tower
is A4()° and the angle of depression of its foot is 45° Determine the height of the tower.
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C (Top)

ol
A E
(Top) A H— g
m § Tm
45¢
all D (Foal

Ans. In right triangle ABD,

.. AB
tan 43" =—
BD

= 1=___
BD

— BD=7m
— AE=7m
In right triangle AEC,

tan 60" = <=
AE

- 5o E

— CE= 7.3 m
. CD=CE+ED
= CE+AB
737
743+l m
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Hence height of the tower is 7 |I«J€ ~1|m.

8. A round balloon of radius r subtends an angle & at the eye of the observer while the
angle of the elevation of its centre is J,{-? Prove that the height of the centre of the

. . ¥
balloon is r sin Jﬁ cosec —
=

Ans. In right AOBD.

oD o

— = (C0SEec—
¥ 2

o
:*D.D':rcnﬂm:?

In right AOCD,

ocC
—==5in
oD p
_ ocC _ sin
¢ 1
¥ Cosec —
S

: (o
= OC =rsin [ cos ec—

9. An aeroplane flying horizontally 1 km above the ground is observed at an elevation
of 5()=. After 10 seconds, its elevation is observed to 3()“. Find the speed of the

aeroplane in km/hr.
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Ans. In right A4CE

Jif::tanﬁ[]‘:
¥
_1_ B
X 1
1
= X=—mM
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2
_ B
10
3600
= 240f30on |

10. From a window (h m high above the ground) of a house in a street, the angles of
elevation and depression of the top and foot of another house on the opposite side of

the street are & and ﬂ respectively, show that the height of the opposite house is

i(1+tan c.cot 3| m.

Ans.Let DE=hm
DC=xm

In right AEDC

i
— =tan &
-

Fl

tan 5

In right A4BE.

—

=x....(1)
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=tan
¥

= i =tan & [from (i)

]

tan 5
= Htan 5 =/htan o
= H = htanc.cot 5
AC=H+h
= htan c.cot 5+ H

= hi(tan c.cot G+1]

Hence Proved.

11. A ladder rests against a wall at an angle = to the horizontal. Its foot is pulled away

from the wall through a distance ‘a’ so that it slides a distance ‘b’ down the wall making

a
an angle ° fi’ > with the horizontal. Show that — =

Ans. In right A4CD.

b+ h , X
=sin ¢ and T:cnﬁﬂ.’

Similarly, in right ABCE,
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a+x

Einﬁzgmnﬁﬁz .i'

coso —cos 5
sin G—sin o

RHS=

X a+x X—a—x

] 1

T

b+h  h—b—h
[ ]

a
b

.
| r__l..-__.l

Hence Proved.

12. A vertical tower stands on a horizontal plane and surmounted by vertical flagstaff
of height h. At a point on the plane, the angles of elevation of the bottom and the top of
the flagstaff are & and fi’ respectively, Prove that the height of the tower is

fitan o

tan S —tanc

/B

_.a'

& i | ;

Ans. Let AB = Height of tower = H
Let BC = Height of flagstaff = h
In right-angled triangle OAB and OAC,

¥
— =Ccot e
H

= x=Hcote

-

X - S
And =cot f=x=|H +hjcot 5

H+h
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Equating value of X, we get

Heota=(H+h)cot 8
= H(cotax—cot F)=hcot 5

hicot
= H = A
cotx—cot 5

13. The angle of elevation of the top of a tower at a point on the level ground is 30 ~.

After walking a distance of 100 m towards the foot of the tower along the horizontal

line through the foot of the tower on the same level ground the angle of elevation to the

top of the tower is 60 “, find the height of the tower.

A Tap of Tower)
"."-

x

In A4CD. — ' —tan30°=_L
100+ x NE)
= a3 =100+x
¥
:’.’1‘5 3=1|j|j+—
V3 =100+ 7

\E_T =

J
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14. As observed from the top of light house 100 m high above sea level the angle of
depression of a ship sailing directly towards it changes from 30 to 60 . Determine the

distance travelled by the ship during the period of observation. (Use ,J': =1.732)

Ans. Let PQ be the light house such that PQ = 100 m. Let A and B be the positions of ship

when the angle of depression changes from 30 © to 60 “ respectively.
Let A =xmandBP=ym

From right-angled A4 PO,

10 _ns0e= L= x+1=100-3___(@

x+y NE]

From right-angled triangle BPQ,

100 —tan30°=~53
v

w

2200 _100 &

N

From (i) and (ii),

1’+@J—IDD~J’_(:H
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15. The angles of elevation of the top of a tower from two points P and Q at distances of
a and b respectively from the base and in the same straight line with are

complementary. Prove that the height of the tower is ﬂ'._-;r.b _ Where a>bh.

Ans. Let AB be tower of height h. Let P and Q be the given points in the same straight line
with the foot B of the tower.

LetBP=a,BQ=bh
ZAPB =0 Z40B=90"-C
From right angled A4 PE,

Z—tan @
a

= h=atan&....__.(i)
From right-angled A4 OB,

T
Fl

— =tan|90° -4
5 .
— X =cot&
h
o b .
= h=bcotfl=——m .. . (if)
tan &

Multiplying (i) and (i), we get
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16. An aeroplane flying horizontally at a height of 1.5 km above the ground is observed
at a certain point on the earth to subtend an angle of 60 . After 15 seconds, its angle of

elevation is observed to be 30 . Calculate the speed of aeroplane in km/hr.

=]

F

o .
g
Sol) -

X - (A}

i .-";:-“C.H-"\- 30
- T 1

—

L

Ans. Let O be the observation point.

Let A be the position of aeroplane such that ~ 4 =60"and 4 =1 5kgn=8D

Let B be the position of aeroplane after 15 seconds. < BOD =30 OC = x fon, CD =y Jm

|

.
Inright AOCA, — =cotb60"=—
1 3

L

In right A4DE.
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= x+y=+3(15)
—xt+ty= HEK e (17
eq.(i1) —eq (1)

¥ I

..Distance covered in 15 seconds V= \E lon

Distance covered in 1 second = \E
15

fon

Distance covered in 3600 seconds = £ = 3600 = j_l[jﬁ fon

15
17. A man is standing on the deck of a ship which is 25 m above water level. He observes
the angle of elevation of the top of a lighthouse as 60 ©“ and the angle of depression of
the base of the lighthouse as 45~ . Calculate the height of the lighthouse.

H=hgight of lighthouse

—
= -

Ans. H = Height of lighthouse =h + 25 ....... 1)
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In right A4DC, = = cot 45° =1

15

-

—=x=25m

5
Inright AADE, —=cot60°= —
h

1

5

18. An aeroplane when flying at a height of 3125 m form the ground passes vertically

below another aeroplane at an instant when the angle of elevation of the two planes

from the same point on the ground are 30 © and 60 “ respectively. Find the distance

between the two aeroplanes at that instant.

A,

Ans. Let .4 and .4, be the positions of the two aeroplanes

LEt -l'-:ﬁ.l'-i: = .-Il.l-'?l

And OM =y

125

-

Yoo o0
312 =cot 30 —u@
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= v=(3125)3._.(7)

Also —> = cot60°= E

125 +x

31257443
_(125)Y3 1

3125+x .f3
= 3125+ x=(3125)(3)

= x=3125(3-1)=3125x2=6250 m

19. A boy standing on a horizontal plane finds a bird flying at a distance of 100 m from
him at an elevation of 30 “ . A girl standing on the roof of 20 m high building finds the
angle of elevation of the same bird to be 45 = . Both the boy and the girl are on opposite

side of the bird. Find the distance of the bird from the girl.

fof —-
 LDITE

Ans. Positions of bird at A, boy at P and girl at B are as shown in figure.

In AdBP,

AB =51113EI'3:l

100 2

= . =@:5Dm
2

Also BC=DQ = 20m

SLAC=AB-EBEC=30-20=30m
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AC
A0

m A4CO, 2= =sin45°

:}£=i=}uﬁlgz30\ﬁm

40 2

Hence, the bird is 30 HE m away from the girl.

20. At a point on level ground, the angle of a elevation of a vertical tower is found to be

=z
such that its tangent is — on walking 19.2 m towards the tower, the tangent of the

12

angle of elevation is E . Find the height of tower.

4

I
N

- -

Ans. Suppose height of tower is h meter

In A4BD.

T

h
tanfi=— =
+

In A4BC.
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192+x 12
= x =240

21. From the top of a building 60 m high, the angles of depression of the top and bottom

of a vertical lamp post are observed to be 30 © and 60~ respectively. Find:

(i) the horizontal distance between the building and the lamp post

(ii) the height of the lamp post. [Take ﬁ =1.7321

)
i -
:
[ 20 57
-~y
! .
- I'. &~ -
__." ., ' .
- ] .
P ;
’ ;
5 T
;
y

A B0 ‘
u |

- =
i [y

Ans. Suppose height of lamppost is h meter.

In ADEB.

x

=|:|:|t3[]°=-.."§

T
— H

= x=(60-h]) J3.0)

In right ACAB. 510 ot 60°= L

NE
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=80, 203

Vi A5
= x=20%1.732 =34 64 m._(i1)
By eq. (1) and (ii)
60-h) f3=20.f3

=60-h=20
= h=40m

22. A man standing on the deck of a ship which is 10 m above the water level observes
the angle of elevation of the top of a hill as 60~ and the angle of depression of the base
of the hill as 30 “ . Calculate the distance of the hill from the ship and the height of the

hill.

Ans. Let H = Height of hill

CE=CD+DE
104/ (D)

In right A4DE.
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x

10 T
«ﬁ

In right LiDQ% = cot30°=43

= x =103

Equating the values of x, we get

U

'|

N

S FromH=10+h=10+30=40m

= =104/3 = h=30cm

And x = distance of hill from ship = 10 ,.JE m

23. The angle of elevation of a jet-plane from a point P on the ground is 60 ~ . After a
flight of 15 seconds the angle of elevation (change to 30 ©). If the jet plane is flying at a
constant height of | 5':"3«!3_ , find the speed of the jet plane in km/hour.

E C

1500+3m

""\-q,‘\- 30
—-.|— | A

Ans. Let A be the point on the ground E is the position of aeroplane such that .~ E47) = 60"
and ED =1500+3 =CB

C is the position of plane after 15 seconds
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~.Z/CAB=30°, AB=x.AD=1y

.
In right AAEC, ———= =cot 30°
150043
150043
= x=4500m
In AMDE . =cot 60"

y
15003

v 1
=
1500-3 <3
= v =1500m

Distance 51)=x— v=4500-1500=3000m

s=2

T
Speed = 3?[?[]:2[]0:?? Sec
_200x3600 o0
-~ 1000 C o

24. A pole 5 m high is fixed on the top of a tower. The angle of elevation of the top of
pole observed from a point A on the ground is 60~ and the angle of depression of the
point A from the top of the tower is 45°. Find the height of the tower. (Take

J3=1.732)
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J+1 _5(1732+1)
.f 1l Bl 3-1

=6.83m

25. From a window 15 m high above the ground in a street. The angles of elevation and
depression of the top and foot of another house on the opposite side of the street are 30

© and 45 © respectively. Show that the height of the apposite house is 23.66 m. [Take
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o
-
e
- h
s
o
A
|
A3
- E
\._\ I|
\"“-\‘__.-JI_'I\
k"\
15 g "
et
\'\.
\"'\-\.
K"\
h'\
ey
. E

Ans. Suppose AE = iim and BC =xm
Then, AB= 15+ /1 |m

In AED.

— v =:31_()
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153

3

=5ﬁm

= h=

Height of another house =13 L 5./3 =15+5:1 732

=15+8.660
=23.66m

26. The angle of elevation of the top of a tower as observed from a point on the ground

is '¥'and on moving ‘a’ meter towards the tower. The angle of elevation is ' J.{'? ' prove

atan ctan 5

that height of tower is

| v

P .i_ r
il - % B

/ §
& i
F, .
r, i
.
r !
y
A
s i
/ .
~ O ;
e » =
F b fooN
& i iy !
-

tan S —tancr

Ans. Let AB b tower and height of tower = h m

In A4BC.

ki
tan 7= —
"
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F
tan & =

x+da
= h=(x+a)tan
1= —:+c;r|tanr:f bv . (1)
tanf
. hAtan &
—h= + atan &
tan 5

= hitan [f= htan & +atan o tan 5
= ii(tan S—tan & ) = atan cctan 5
atan citan 5

tan S—tan 5

= =

27. ATV tower stands vertically on a bank of a canal. From a point on the other 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 a point 20 m away from this point on the

same back the angle of elevation of the top of the tower is 30 “ . Find the height of the

tower and the width of the canal.

- - - L =]

Ans. Let h be the height of tower and x be the width of the river

In AABC.Z = tan 60°
-

= h = ﬁl’.--(fj
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Equating (i) and (ii),

ﬁ:{_: x+20

5

= 3x=x+ 20
= 2x =20
= x=10m

Put x=101in (@), } =~ﬁx

= 1 =10./3m
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CBSE Class 10 Mathematics
Important Questions
Chapter 9

Some Applications of Trigonometry

3 Marks Questions

1. A 1.5 m tall boy is standing at some distance from a 30 m tall building. The angle of
elevation from his eyes to the top of the building increases from 3()° to §()° as he walks

towards the building. Find the distance he walked towards the building.

-

(Eyes of
the boy) P & =1

15m é‘

R B
Ans.AB=30mand PR=1.5m

AC=AB-BC

= AB-PR

=30-1.5

=28.5m

In right triangle ACQ,

tan 60" = 2=
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[
s
LA

= 3=
QC
— 0oc 285
= m
N

In right triangle ACP,

tan30° = 2o
PC

57 W3
”r=19~f37m

— PQ= —ux
NG

Hence, the walked towards the building is 19.f3 m.

2. From a point on the ground, the angles of elevation of the bottom and the top of a
and #A()°

transmission tower fixed at the top of a 20 m high building are 1%°

respectively. Find the height of the tower.

m @S www.studentbro.in
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C (Top of kower)

-

A [Biotiom of iowar]

{A poin on
P ground)

Ans. Let the height of the tower be # m. Then,

in right triangle CBP,
tan 60" = 2=
BP
—, _ AB - AC
BP
20 + .
= 3= o-n 1)
BP
In right triangle ABP,
tan 45" = ——
BP
2
=120
BP
— BP=20m

Putting this value in eq. (i), we get,

S -

20=h
20
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= 2043 =20}
= h=203-20

= /1=20[+3-1|m

. The height of the tower is 20 I. \E —1|m.

3. A statue, 1.6 m tall, stands on the top of a postal. From a point on the ground, the
angle of elevation of the top of the statue is #()° and from the same point the angle of

elevation of the top of the pedestal is 45* Find the height of the pedestal.

A (Top of statue)
16m
B (Top of pedestal)
:
o
C

{A point on

the ground)

Ans. Let the height of the pedestal be # m.
. BC=hm
In right triangle ACP,

tan 60" = 2
C

AB +BC
PC

= 1=
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iy _
— 3=L .......... 1)

PC

In right triangle BCP,

tan 45" = 2=

PC

= PC=#

h
..ﬁ = l'ﬁ} [From eq. (1)]

= fih=16+h

= h{f3-1)=1.6

1643 1]
h=- _
[B-1) 3 =1]

_ h=1_ﬁ«f§—1
3-1
_ h=1.ﬁ|ﬁ—1|
7

= h=08(B=1|m

4. As observed from the top of a 75 m high lighthouse from the sea-level, the angles of
depression of two ships are 3()° and 4%° If one ship is exactly behind the other on the

same side of the lighthouse, find the distance between two ships.
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45°

g
% T75m
.

1 - 30°
Q
(Ship)

Ans. In right triangle ABQ,

P (Ship)

AB

tan 43" =

In right triangle ABP,

tan 30° = —
EP

=% —= = ———— [From eq. (i)]
75 + QP

= 75+ QP = 75,3
= QP=75(43-1| m

Hence the distance between the two ships is 75| \."'3_ ~1| m.

5. A girl who is 1.2 m tall, 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 from the eye of
the girl at any instant is 5()°. After sometime, the angle of elevation reduces to 3)“.
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Find the distance travelled by the balloon during the interval.

5
=

B l.'-'
Ans. In right AHEF,

& = tan 60°
+

8T B 8B,
= x= "J{_ u’_ 3 Qﬁj'l_

In right AGDF

= tan 30°

x+ ¥

__ 8 1
293+ B

= 1 =873 -29.f3 = 383m

6. From the top of a tower 96 m high, the angles of depression of two cars on a road at

the same level as the base of the tower and on same side of it are 6 and ¢, where

3 1
tan & =—and tan ¢ = —. Find the distance between the two cars.
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Ans. In right A4EC,

—
r 4

9 3
3 4

= x=32x4=118m
In right A4AED,

96
X+ ¥

96 1 1
=— | Vtan ¢ =—
3 [ 9 3

=tan ¢

x+ ¥

96 1

1284y 3
— 128+ =228
— 1= 288128 =160m
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CBSE Class 10 Mathematics

Important Questions

Chapter 9

Some Applications of Trigonometry

4 Marks Questions

1. The angle of elevation of the top of a building from the foot of the tower is 3()* and

the angle of elevation of the top of the tower from the foot of the building is §()°_If the

tower is 50 m high, find the height of the building.

{Top) P A (Top)
Hm hm
Pola Pola

BB FaVat 4
hm R {80 —h) m

——om—p
Ans . Let the height of the building be / m.

tan 60° = =2

BQ
—~ -2

B

50
— BQ = ﬁ m....... (63)
In right triangle ABQ,
tan 30 =20

B

1 h

5 BQ
= BQ= jif3 M., (i)

From eq. (i) and (i),
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2. Two poles of equal heights are standing opposite each other on either side of the
road, which is 80 m wide. From a point between them on the road, the angles of
elevation of the top of the poles are /)° and 3()° respectively. Find the height of the
poles and the distances of the point from the poles.

30" 60"

= C

e M m————#

Ans. In right triangle ABC,

tan60° = 0
S P
BC

In right triangle ABD,
tan 30° = 20
BD
., 1 _ AB
ﬁ BC +CD
., 1 __AaB
3 BC+20
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— AB= ——=— m .......... (ii)
3

From eq. (i) and (i),

Bcﬁ- J'

— 3BC=BC+20

— BC=10m

From eq. (i), AB = 1|:|,f§ m

Hence height of the tower is 1|:|.,J|€ m and the width of the canal is 10 m.

3. 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 from the eyes of the
girl at any distant is §()° After some time, the angle of elevation reduces to 3(j° (see

figure). Find the distance travelled by the balloon during the interval.

T CTeT]

Vi e 882 m
g \30% i :
jrll‘jﬂ-- N T PP ————
Ans. In right triangle ABC,
FI
88.2 m
882 m
[
a Q
AB
tan 60" =—
BC
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882
— BC= m
V3
In right triangle PQC,
tan 30° = -2
CQ
1 P
= == Q
3 CB+EBQ
1 882
= 3 882

N I 8823
J3 882+4BQf3

— 88.2+BQ.3=26456

= BQ.3 =264.6-88.2 =176.4

20443

5

Hence the distance travelled by the balloon during the interval is

4. A straight highway leads to the foot of a tower. A man standing at the top of the tower

observes a car at an angle of depression of 3()° , which is approaching the foot of the

Get More Learning Materials Here : & m @) www.studentbro.in



tower with a uniform speed. Six seconds later, the angle of depression of the car is
found to be #)° Find the time taken by the car to reach the foot of the tower from this

point.
(Top) A 30° x
w
g8 a0°
Q P
(Fool) (Can) (Car}

Ans. In right triangle ABP,

tan 30" = 2o
1 AB
W3 BP
=% BP=AB /3 .co.... @)
In right triangle ABQ,
tan 60" = AB
BQ
AB
= 3=
BQ
AB
— BQ= —4 .......... (i)
V3
"* PQ=BP-BQ

SAB-AB IAB

. PQ= AB,\E — AB = = = 2BQ [From eq. (ii)]
NZRN 3

i=BQ=lFrPQ
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"." Time taken by the car to travel a distance PQ = 6 seconds.

. Time taken by the car to travel a distance BQ, i.e. — PQ = — x 6 = 3 seconds.
¥ ¥

Hence, the further time taken by the car to reach the foot of the tower is 3 seconds.

5. 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 complementary.
Prove that the height of the tower is 6 m.

A (Top)

R 8m »
Ans. Let .~ APB= &

Then, ./ AQB = (90" —§|

[~ APB and .~ AQB are complementary]

In right triangle ABP,

PB

tan & =

In right triangle ABQ,

AB

tan (90"~ 8 =
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Multiplying eq. (i) and eq. (ii),

E.ﬁztan &.cot &

9

= 8B

36
— AB% =36
— AB=6m
Hence, the height of the tower is 6 m.

Proved.
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