MATHS Applications of Trigonometry

I
INTRODUCTION :

——\

APPLICATIONS OF TRIGONOMETRY U

Trigonometry is one of the most ancient subjects studied by scholars all over the world. |
The astronomers used trigopnometry to calculate distance from the Earth to the planets |
and stars. Trigonometry is also used in geography to construct maps, determine the
position of anisland in relation to the longitudes and latitudes, etc.

HEIGHTS AND DISTANCES :

Let Abe the top of a tower and C be the eye of a person from where he is observing the
top of atower, then AC is called the line of sight. The angle /Bca , so formed by the line
of sight with the horizontal level is called the angle of elevation of the top of tower from the
eye of a person.
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Hence, the line of sight is the line drawn from the eye of an observer to the point in the |
object viewed by the observer, i.e., the angle of elevation of the point viewed is the |
angle formed by the line of sight with the horizontal when the point being viewed is above I
the horizontal level.

Let C be an object and Abe the eye of a person from where he is observing the object C, I
then AC is called the line of sight. The angle ~CAD, so formed by the line of sight with the |
horizontal level is called the angle of depression of the object fro the eye of a person. |

Hence, the line of sight is the line drawn from the eye of angle observer to the pointin the |
object viewed by the observer, i.e., the angle so formed by the line of sight with the
horizontal level is called the angle of depression. The angle of depression of a point on
the object being viewed is the angle formed by the line of sight with the horizontal level
when the point is below the horizontal level, i.e., the case when we lower our head to look
at the point being viewed.

Now, inright A ABC, we have

.. ZACB=ZCAD [Alternate angles]

= /0=/06
Hence, Angle of elevation = Angle of depression.

I
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BC ||AD and AC is a transversal. I
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Ir‘-\ngle of Elevation |

IAngle of Depression
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ZXOM i.e., the angle in which the line joining the object and the eye makes with thel
horizontal through the eye is called the angle of elevation of M as seen from O. |

M

0 » X

ZXOP i.e., the angle in which the line joining the object and the eye makes with the
horizontal through the eye is called the angle of depression of P as seen from O.

0) > X

or

I
The angle between the horizontal line drawn through the observer’s eye and the line joining|
the eye to any object is called, the angle of elevation of than object when it is at joining thel
eye to any object is called, the angle of elevation of than object when it is at higher levell
than the eye.

I
The angle of depression of the object when it is at a lower level than the eye. I
I

A boy observed the top of an electric pole at an angle of elevation of gg°when the
observation point is 8 m away from the foot of the pole . Find the height of the pole.

Let

AB = h m = height of the electric pole

BC= 8 m = Distance between pole to observation point

A

In AABC,

side opp.to ZACB
Side adj. to ZACB &

Tan ZACB =

Tan 60° :%: 3:§h=8\/§m

I
I
I
I
I
I
|
Z/ACB =60° =Angle of elevation I
I
I
I
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h=8\/§m

Raju Observes a person standing on the ground from a helicopter at an angle of depression
45° . If the helicopter flies at a height of 500 meters from the ground, what is the distance
of the person from Raju? 5 0

Let AO =500 m distance between ground to helicopter 45
OB =x m = Distance between Raju and person

o

500 m

/POB = 45° =Angle of depression from
Raju to person

B A

/POB =/AB0O =45 ( Alternate interior angles are equal )

Side opp. to ZABO
Hypotenuse

1 500
Sin 450 :ﬂ = ﬁz_

X X

Sin ZABO =

x=500+/2 meters

I
I
I
I
|
I
I
I
I
I
I
I
AB || OP,BOis atransversal 8 |
I
I
I
I
I
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A tower satands vertically on the ground. From a point which is 15 m away from I
the foot of the tower, the angle of elevation of the top of the toweris 45°. What is the height|
of the tower?
Let AB =h m = Height of the tower A
BC = 15 m = Distance between

foot of the tower to observation point

o

/ACB=45"=Angle of elevation In AABC )
TansACR = Side opp. 10ZACB

Side adj. to ZACB

as
Tanas® = A8 _AB B
BC 15 ¢ 15 m
_ﬁ AB =15
15 —Aab=lom

R Y 2 ¢ » B - R
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:4 . An aeroplane at an altitude of 200 m observes the angles of depression of opposite points
on the two banks of a river to be 459 and 600°. Find the width of the river.

,'600 ........... >
200 m
| 60\ C
D
g C— >

ol. LetAbe an aeroplane and AD be an altitude of 200 m. The observer observes the angles|
of depression of opposite points B and C on the two banks of a river as 459 and 600l
respectively. Let BD = x m and Cd =y m, then we have to find the width of the river, i.e.,I
BC = (x+y) min figure. |

AD
Now, In right AADB, we have tan 45° = D
= 12@
X
x =200 m... (i)

AD
Again, inright AADC, we have tan 60° = oC

_ 320
y

200
= Y=$... (i)

200
Adding (i) and (i), we get x+y=200+ NG

200(\/§+1)
—

= X+y=

I
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1 I
= x+y=200(1+$jm Xx+y=315.4m |
I

I

Hence, the width of the riverBC = (x+y)m=315.4m
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l'ri Two pillars of equal height are on either side of a road, which is 100 m wide. The angles 011
elevation of the top of the pillar are 600 and 30° at a pointonthe road between theI

| pillars. Find the position of the point between the pillars and the height of each pillar.
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1Sol.

(100—x)m

Let AB and CD be two pillars of equal height h m. Let E be a point on the road such thatl
BE = x m. BD (width of the road) = 100 m. Then ED = (100 — x)

m. ZAEB=60° and ZCED=30° are given in figure.Now, In right AABE , we have

tan60° = AB

SOV
X

= x= 50

Again, in right DCDE, we have

o CD _h
tan30 \/— 100 —x

= 100—x=+/3h ... (ii)
Substituting the value of x from equation (i) in equation (ii), we get

100—x=+/3h

. 100-1- =Bk = 100\/§—h_\/§h

V3 B

— 100v/3 —h =3h = 1003 =4h

= h=25{/3m ..... (i)
= h=25x1.732m
h=43.3m
Again substituting the value of h in equation (i) from (iii), we get
h 253
=— =" m=25
X \/g = X \/5 m m

Hence, the position of the point E from the first pillar is 25 m and 75 m from the second
pillar. The height of the pillars =hm =43.3 m
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A man on the top of a vertical tower observes a car having at a uniform speed coming|

directly towards it. If it takes 12 minutes for the angle of depression to charge from 300 tol
450, how soon after this, will the car reach the tower? Give your answer to the nearest
second.

Solution:

Let AB be the tower of height h m. Let C be the initial position of the car and after 12|
minutes the car be at D. The angles of depression at C and D are 300 and 450 respectively,)
Let the speed of the car be vm/s in figure. |

. Distance traveled by the carin 12 minutes =12 vm |

[ distance = speed x time] I

Let the car take t minutes to reach the tower AB from D. Then DB = vt m.Now, in right|
AABD , We have I

AB h
tan45° =—=1=— £ i (
BD = h = vt (i)

Again, inright o ABC, we have

. AB 1 h
tan30° =—=—==

BC 3 vt+l2v
— Bh=vt+12v .. (ii)

Substituting the value of h from equation (i) in equation (ii), we get

\/ghzvt+12v

= Bxvt=vt+12v  =t=t+12

= 3t-t=12 :>t(\/§—1)=12

121 X\/§+1_12(\/§+1)
J3-1 3-1 341 31

= t=691.732+1  =t=6(2.732)

=t

=6(\/§+1)

= t=16.39 minutes
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.MCQ’s with single correct answers

—

7.

T A

. t=16 minutes 23 seconds. [--0.39%60 = 23]
Hence, the car will reach the tower from D in 16 minutes and 23 seconds

TEACHING TASK

A tree breaks due to storm and the broken part bends so that the top of the tree touches|
the ground by making 30° angle with the ground.The distance between the foot of the treg|
and the top of the tree on the ground is 6m. Then the height of the tree before falling downI

A) 6\/5 m B) 6\/5 c.m. C) 3\/3 m. D)3\/g m.

I
I
You want to erect a pole of height 10 m with the support of three ropes. Each rope has toI
make an angle 30° with the pole. What should be the length of the rope |
A)34.64m B)34.46 m C)31.34m D) None |

An electrician wants to repair an electric connection on a pole of height 9 m.He needs to
reach 1.8 m below the top of the pole to do repair work. What should be the length of the

ladder which he should use, when he climbs it at an angle of ¢g° with the ground?
A) 5.06 ft B)4.1568 ft C) 4.0068 ft D) 51.96 ft

A boat has to cross ariver , it crosses the river by making an angle of g(° with the

I
I
I
I
|
bank of the river due to the stream of the river and travels a distance of 600 m to reach the|
another side of the river . What is the width of the river |
I
I
I
I
I

A)100+3 m. B) 2003 m. C) 600+/3 m. D)300+/3 rm.

AT.V tower stands vertically on the side of a road . From a point on the other side
directly opposite to the tower, the angle of elevation of thetop of tower is go°.From
another point 10 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()°, then the height of the tower and|

the width of the road I

A) 53 m. 5m B) 3 m. 5m C)s3m. 5V3m D)\Bm Bm |
A 1.5mtall boy is looking at the top of a temple which is 30 meter in height from a |
point at certain distance. The angle of elevation from his eye to the top of the crown o IJ|
the temple increases from 3(° to ¢0° as he walks towards the temple. Then the distance
he walked towards the temple......... |
A) 39.208 m B) 31.908 m C)32.908 m D) None |

From the top a building , the angle of elevation of the top of a cell tower is ¢(° and the|

angle of depression to its foot is 45°. If distance of the building from the toweris 7 m. Thenl
the height of the tower s .....
A)19.124 m B)19.114 m C)18.124 m D) 18.114 m
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The angle of elevation of the top of a building from the foot of the tower is 3¢° and theI

angle of elevation of the top of the tower from the foot of the building is go°.If the tower is|

30 m high, then the height of the buildingiis....... I
A)10m B)5m C)15m D)20m |

Two poles of equal heights are standing opposite to each other on either side of the road|
, which is 120 feet wide. From a point between them on the road, the angles of elevationl
of the top of the poles are ¢(° and 3(° respectively . Then the height of the poles and theI

distances of the point from the polesiis ...... I

A) 50ft, 30ft B)51.96ft,30ft C) 521ft,30ft D) 30 ft, 30 ft |

The angles of elevation of the top of a tower from two points at a distances of4 m |
and 9 m, then the height of the tower from the base of the tower and in the same straght:
line with it are complementary...... |

A)2m B)5m C)6m D) None |
The angle of elevation of a jet plane from a pont AoOn the ground is ¢(° .After a flight of 1 5:
seconds, the angle of elevation changes to 3(°. If the jet plane is flying at a constant]

height of 1500./3 meter, Then the speed of the jet plane ......... I

A) 100 m/s B) 200 m/s C) 300 m/s D) None I

As observed from the top of a light house, 100 m above area level, the angle of depressionI
of a ship, sailing directly towards it, changes from 300° to 459. Determine the distance;
traveled by the ship during the period of observation.

I
: E |
45 |
100m I
I
4590\ 30
B:Im """""" A . I
I
A) 10m (B)7.32m (C) 40 m (D)21m |

From the top of a building 60 m high the angles of depression of the top and the bottom ofl
a tower are observed to be 300 and 600. Find the height of the tower.

v
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19.

.

(A) 20 M (B)25 M C)60 M (D) 40 M I

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

angle of elevation of the top of a hill as 60° and the angle of depression of the base of thel
hill as 30°. Calculate the distance of the hill from the ship and the height of the hill. I

C

60°7

10 m . *m : ?bln
D =30°Xm B
(A) 10 M (B) 40 M C) 80 (D) 35 M

The angle of elevation of the top of a tower from the top and bottom of a building
of height ‘a’ are 30° and 45° respectively. If the tower and the building stand at
the same level, the height of the tower is

(A) a3 (B) a(x/3-1) (C) (D) a(\/3 +1)

I

I

I

I

I

I

I

I

I

I

I

I

I

(3+3) |
a—_— I
2 |
The angles of elevation of the top of a tower at two points which are at distances |
I

I

I

I

I

|

I

I

I

I
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I

I

I

I

a and b from the foot in the same horizontal line and on the same sides of the
tower, are complementary. The height of the tower is-

(A) ab (B) +/ab (C) Ja/b D) Vb/a

From the top of h metres high cliff, the angles of depression of the top and bottom of a

tower are observed to be 30° and 60° respectively. The heigth of the tower is-
2h h 2h

(A 5 (B) 5 © 5 (D) hy3

The angle of elevation of the top of a tower at a distance of 500 metres from its
footis 300. Then height of the tower is

5004/3 5003 1) .

. B) 500(+/3 +1) .

3 3 3
Atower subtends an angle of 30° at a point on the same level as the foot of the tower. AtI

a second point, h metre above first, the depression of the foot of the tower is 60°, theI
horizontal distance of the tower from the pointis- |

(A) h cos 60° (B) (h/3)cot30°  (C)(h/3)cot60° (D) h cot 30°

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

(A)12m (B) 10 m (C)8m (D) 14 m

(A)

(C) (D) 500 m

I
I
I
I
I
|
f
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I. MCQ’S WITH MULTIPLE CORRECT ANSWERS :

H. The angles of elevation of the top of a rock from the top and foot of a 100m. High tower
are respectively 30° and 45°. What is the height of the rock? I

31 10043 I

(A) 100ﬁm (B) N m (C)246.5m (D)236.5m |

A hedgehog wishes to cross a road without being runover. He observer the angle of|

elevation of a lamp post on the other side of the road to be 45° from the edge of the road|
and 30° from a point 10m back from the road. how wide is the road? |

(A)13.90 m (B) %m (C) ﬁl—o_lm (D)13.66 m

II. MATRIX MATCH TYPE

I
I
I
I
1. From a window, h metres high above the ground, of a house in a street, the angles oTJ|
elevation and depression of the top and bottom of another house on the opposite side of|
the street are ? and ?, respectively, then match them correctly

I

I

I I
I Columnl Columnli I
| (A) DB [ ] (p) h(1+tan accotB) |
| @cE [ 1 (@ hsinp |
I (C)CE [ ] ()~ htancotp I
I (D)AD [ ] (s) hcotfp |
|[2. Aladder (length = /) rests against awall atan angle (¢ to the horizontal. Its foot is puIIedI

away from the wall through a distance d, so that it slides a distance h down the wall,|
making an angle S with the horizontal, then match the column |

V. INTEGER TYPE

I

I

I Columnl Column i I

: (A)d [ 1 () Isina-—sinp) I

I (B)h [ ] (@)  I(cosa—cosP) I

I cos o —cos 3 I

| (C)d/h [ ] () sinf—sina |

I I

| (D) dh//2 [ ] (s) sin(a+pB)—cos(a—p) |
I
I

| This section contains questions where the answer to each of the question is a single digit,
| integer, ranging from 0 to 9. |
1. A bridge across the river makes an angle of 30° with the river bank. The length of the|
| bridge across the river is 60m. If width of the river is k meter, then what is the value of k|
| 15m.

I

I

!

I
I
I
|
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Q 20cm R
OLVE THE FOLLOWING

T A - D > L R T N \

A statue 1.46 m tall, stands on top of a pedestal. From a point on the ground the angle oiJ
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°. What is the height of the pedestal?

The angle of depression of point C, when observed from point Aiis 45°. If BC = 1m|

. AB
determine —.
Im

The tops of two poles of height 16m and 10m are connected by a wire. If the wire

makes an angle of 30° with the horizontal and x is the length of wire then find ﬁ
P

In the given figure QR =20cm, PS =13 cm,

13cm

SR
/PQR =45°, then value of — S
Tcm

45°

Atower subtends an angle of 300 at a point on the same level as the foot of the tower. At
a second point h metres above the first, the depression of the foot of the tower is 600.:
Find The horizontal distance of the tower from the point .

A man is standing on the deck of a ship, which is 8m above water level. He 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. |

An aeroplane flying horizontally at a height of 1.5 km above the ground is observed at al
certain point on earth to subtend an angle of 60°. After 15 seconds, its angle of elevationI

is observed to be 30°. Calculate the speed of the aeroplane in km/h [\/5 = 1.732} )

I
I
The angle of elevation of a cloud from a point 60 m above a lake is 300 and the angle ofi
depression of the reflection of cloud in the lake is 609. Find the height of the cloud.
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B . S <

LEARNER’S TASK

«pi+» BEGINNERS(Level-1) <«HI~»

MCQ’S with single correct answer
A contractor wants to set up a slide for the children to play in the park. He wants to set i|
up at the height of 2 m and by making an angle of 3¢° with the ground . What should bel
the length of the slide........ |

A)1m B)2m C)3m D)4 m I

Length of the shadow of a 15 meter high pole is 5./3 meters at 7 O’ clock in the morningI
. Then what is the angle of elevation of the sun rays with the ground at the time ....... I
A) 30° B)45° C) 60° D) 90° I
Suppose you are shooting an arrow from the top of a building at an height of 6 m to al
target on the ground at an angle of depressions of g(° , Then the distance between youI
and the object..........

A) 23 m B) 33 m C) 43 m D) 5\/§m

I
I
An Observer of height 1.8 m is 13.2 m away from a palm tree. The angle of elevation of:
I
I

the top of the tree from his eyes is 45° Then the height of the palm treeiis ....

A)12m B) 14 m C)15m D)16 m
Two men on either side of a temple of 30 meter height observe its top at the angles ofl

elevation 30° and ¢(° respectively . Then the distance between the twomenis ...... |

A) 1043 m B) 40v/3 m C) 60\3m D)803 m |
A Straight highway leads to the foot of a tower. Ramaiah standding at the top of the tower!
observes a car at an angle of deoression 3(°.The caris approaching the foot of the tower|

with a uniform speed. Six seconds later , the angle of depression of the car is found to be|
60°, then the time taken by the car to reach the foot of the tower from this point....... |
A) 6 Seconds B) 3 seconds C) 4 seconds D)2 seconds I
A statue stands on the top of a 2 m tall pedestal . From a point on the ground, the angle ofl

elevation of the top of the statue is ¢(° and from the same point, the angle of elevationI

of the top of the pedestal is 45°, then the height of the statueiis ..... I
A)1.464 M B) 1.646 M C)14.64 M D)16.46 M I
A wire of length 18 m had been tied with electric pole at an angle of elevation 3(° with theI
ground .Because it was covering a long distance, it was ut and tied at an angle of elevation|
60° with the ground . then the length of the wire was cut ..... |
A)6.708 m B)8.706 m C)7.608 m D) None |

The angle of elevation of the top of a tower from the foot of the building is 3¢° and theI

angle of elevation of the top of the building from the foot of the tower is ¢(°, then the ratio|

of heights of tower and buildingis .... |

A)1:2 B)2:1 C)1:3 D)3 :1 I

—_———
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|

I 38+ ACHIEVERS (Level-1l) e«RE+

bl. MCQ’S WITH MULTIPLE CORRECT ANSWERS
A pole 15m long rests against a vertical wall at an angle of 60° with the ground. How high
up the wall will the pole reach?

I
I
I
I
I
. I
I I
I I
I (B) 8/3m (C)12.99 m (D)14.38 m I
R. A man in a boat rowing away from light house 100 m. He takes 2 minute to |
| change the angle of elevation of the top of light house from 60° to 45°. What is the |
I speed of the boat? I
I I
I I
B.

I

I

I

I

I

(A)%(3—\/§)m/s (B)§(\B—1)m/s (C)2.364m/hr.  (D)1.268 km/h

From a point on the ground the angle of elevation of the bottom and top of a transmission|
elevation of the bottom and top of a transmission tower fixed at the top of a 20m. High|
building are 45° and 60° respectively. What is the height of the tower? |

Measure of AD

A

CB

®) | [ 1 qfom

D
Perimeter of AACD
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I

(A) 208/3m (B) 20(\/§—l)m (C)14.64 m (D)14.94 m |

I

L. MATCH THE FOLLOWING I
i1- From the top of a cliff 50 m high, the angles of depression of the top and the bottom of a
| tower are observed to be 30° and 45° respectively, match them correctly |
| Column | Column i |
| (A) Horizontal distance of point |
I . 50 I
| of observation from top of tower.... [ ] (p) 50—$ m |
| (B) Height of tower..... [ ] (q)50 m |
I (C) Horizontal distance of bottom I
| of cliff from bottom of tower.... [ ] (1) 502m |
| (D) Distance of top of cliff from |
I bottom of tower ...... [ ] (s) 50/+2m I
k. Column | Column i I
I A I
I I
I b > I
| QRN L1 @es)m |
| C-—Som B |
I I
I I
I I
I I
I I
' |
I
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OMPREHENSION TYPE

OLVE THE FOLLOWING

60m
C r) 50(~3 1) m
© for_h, [ 1 (053
Distance between BC

(D) If the shadow of a tower is 30m.
When the sun’s elevation is [ 1 (s) 60(x/§+1)m
30°, Find the length of the shadow
when sun’s elevation is 60°

The following question is based on the paragraph given below

A guard observes an enemy boat, from an observation tower at a height of 200m above
sea level to be an angle of depression of 30°.

(i) What is the distance of the boat from the foot of the observation tower.
(i) If the boat is 200m from the observation tower, then what is the angle of depression.

<118 EXPLORERS (Level -1ll)  <«nis

A vertical to stands on a horizontal plane and is surrounded by a vertical flag staff of height
6 meters. At point on the plane, the angle of elevation of the bottom and the top of the flag
staff are respectively 30° and 60°. Find the height of tower. |

The angles of depressions of the top and bottom of 8 m tall building from the top of al
multistoried building are 30° and 45° respectively. Find the height of multistoried buiIdingI
and the distance between the two buildings. |

The angle of elevation of an aeroplane from a point on the ground is 45°. After a flight oTJ|
15 sec, the elevation changes to 30°. If the aeroplane is flying at a height of 3000 metres,|
find the speed of the aeroplane. |

From the top of a light house 60 m high with its base at the sea level the angle of depressionI
of aboatis 15°. Then find the distance of the boat from the foot of light house. |

I
At a distance 2h meter from the foot of a tower of height h metre the top of the tower and
a pole at the top of the tower subtend equal angles. Find the Height of the pole |
A house subtends a right angle at the window of an opposite house and the angle ofl
elevation of the window from the bottom of the first house is 60°. If the distance between!
the two houses be 6 m, then find the height of the first house. |

The base of a cliff is circular. From the extremities of a diameter of the base of angles od
elevation of the top of the cliff are 30° and 60°. If the height of the cliff be 500 m, then find|
the diameter of the base of the cliff . |

A boat is being rowed away from a cliff 150 m high. At the top of the cliff the angle ofl
depression of boat changes from 60° to 45° in 2 min. Then find the speed of the boad (in m/h)I

I
I
|
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An aeroplane flying horizontally 1 km above the ground is observed at an elevation of 60°I
and after 10s the elevation is observed to be 30°. Then find uniform speed of thel
aeroplane(in km/h)

KEY

® TEACHING TASK :

I

MCQ’S with single correct answer
1.A 2.A3.B 4D 5A 6.C 7A 8A 9B 10.C 11B
12.B 13.D 14.B 15.C 16.B 17.A 18.A 19.B 20.D 21.B
22.B 23.A 24.D

I
|Multi correctanswers : 1) B,D 2)B,D

I

I

I

I

I

I

I

I

I

I

I

I

I

IMatching: 1) s,r1,p,q 2)q,p,r,s |
Ilntegertype: 1922)2 3)1 4)3 5)1 :
I I
kb® LEARNER’STASK : I
BEGINNERS : I
|MCQ’S with single correct answer |
| 1.D 2.A3.C 4.C 5B 6.B 7A 8C 9C |
II:I ACHIEVERS : I
|Multi correctanswers: 1) A,C 2)A, D 3)B,C |
Matching: 1) q,p.q,r 2)r,p,s.q |
Fomprehension 1 (i) 346.4 (i) 45° I
I

I

I

I

I

I

I

I
I
| HINTS & SOLUTIONS
I

I
I'I'eaching Task
Single correct answer |

H2.  LetCand D be the two positions of the ship Let BD = x m be the distance traveled by thel
| ship during the period of observation, i.e BD = x m. Let observer be atA, the top of thel
light house AB = 100m. The angles of depression from A of C and D are 30° and 459
respectivelyi.e, |

£C =30and £D = 45" infigure
Now, in right AABD,we have

AB | 100

I
I
I
I
I
I
I
| tan45' =—"— —=1=

| BD BD
|
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MATHS Applications of Trigonometry
.. BD(x)=100m

Again, inright AABC,we have

, AB 1 100 1 100
tan30' =—=D—F==—"-—"—"=>—F+=
BC 3 BD+DC 3 x+y
L: 100 :>100+y:100\/§:>y:100x/§—100
3 ox+y

:y=100(\/§—1):>y=100(1.732—1)

= y=100x732= y=7.32m

3.  LetAB be the building and its height is 60m, and CD is a tower Let CD = h m and CE bel
horizontal from C. The angles of depression of the top C and the bottom D of the towerl
CD are 30° and 60° respectively

Let DB = CE =xm

AE
Now In right A4EC, we have tan30° =k
1 _60-h

N
S x=(60-M\3B3m e, (i)
. . . 0 AB
Again inright A4BD, we have tan 60" = D
. 60 )
X =ﬁm ...... (ii)
60

From (i) and (ii) we get (60—h)\/_=$m

= (60— h)x3 =60

=60-h=20

=60-20=h

-, h=40m

Hence, the height of the tower (CD) = h =40m

14.  Letthe mass who is stranding on the deck of a ship at pointAand CD be the hill. Itis alsol
given that the angle of depression of the base D of the hill DC observed from Ais 30° and|
the angle of elevation of the top C of the hill CD observed from Ais 60°. I
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I I
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I I
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I I
I I
I I
I I
I I
I I
I I
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I I
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I I
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MATHS Applications of Trigonometry
i.e ZEAC =60°,/BDA=30" and AB=ED =10m in figure

. . 0 CE
Now, in right A4EC, we have tan 60 =
~ 3=t

X
A 0)

0 . . 0 .AB
Again, inright A4pp , we have tan30 =D
1 _10

3oox
—x=10/3 e (ii)

I I
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I Now, substitiruting the value of x from equation (ii) equation(i), we get I
| h=+/3x |
| |
| = h=3x103 = 1 =30m |
I _ h(CE)=30m I
| and CE=CE+ED =30m +10m |
I _ CD=40m I
I Hence, the distance of the hill from the ship BD =xm = | 0\/5 I
| and the height of the hill (CD) =40m |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

|

15. ﬁztan45°=1 Sh=x
X b
h_a:tan30°:% be g
X i
& " B tor e
X h
h—-a=—f7—=—F
NERIRVE a :
45 .
.'.h(l—ij:a .'.hzﬁ o] Py
V3 J3-1
16.  Let PQ be given tower of height h. If A, B be given points then suppose ZPAQ =a and
Z/PBQ=b
X
+b=—
Then a 5
IX - CLASS 34
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MATHS Applications of Trigonometry

h
In APBQ,tanb =% (i)

hh (rx a’
iy (i) = tanatanb=——=| ——« =—3h:\/_b
(i), (ii) = tanatanb =~ Iz I ab ¢

17.  LetABand PQ be given cliff and tower respectivley. If PQ =x, then as given from adjoinning
diagram

ZAPC =30°and ZAQB = 60°
Now in triangles ABQ and ACP

I
I
I
I
I
h—x h—x 1
I L: 0 _ and =tan30" = =—
| 0B tan 60 \/5 PC 0B \/5
I
| N+ imx L 2
| 2)+()=—==3=x=3
I
I
I
| V3
I o 1 500 500+/3
—=tan30" =—= . h="H= m

00

19.  Letthe tower OP subtend an angle of 30° at A a point on the same level as the foot of the
tower. From a point B at the height h, vertically above A, from where the angle of depression
of foot O of the tower is 60°

i.e 40P =60°
From DOAP, OA = h cot g =

Also from DOAP, OA = OP cot 30°
_ OA =hcot 60°= OP cot30°

O Tower T

=0P=h/3 “

I
I
I
I
I
I
I
I
I
I
I
: OA=(W/3) cot30°
I
I
I
I
|
I
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Izo_ g=sin300=%:>l=12m Q

L\Ilulti correct answer type
. Let AB= (h meters) be the rock
| Let CD =(100 m) be the tower
Now, In right triagles ABD, tan45° = AB

:>1:ﬁ
X

> X= 1 .................. (l)
In tright triangle AEC, wer have

= x=\V3h-1003 oo (ii)

I

I

I

I

I

I

I

I

I

I

I

I 1 AB-EB
I

I

I

I

I

I

I On equating the value of x from equation (i) and equation (ii) we get
I
I
I

h=3 h-1-3
=h=236.5m
Integer Type
1. sin30° =A—C

I
I
I AB
|
|
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Applications of Trigonometry

1_4c¢
2 60
— AC=30
S K=130
K 30
—:—:2
S0, 15 15 ="
D
AB= hm
AD = 1.46m - 46
In ADBC 5
tan60°=% hm
BC
B
DA+ AAB 1.464+h
tan 60° = =2 245 3R
e NG T (i)

NG n right triangle ABC,

tan 45° :A—B:IZL
BC BC

—BC=hm ... (i)

1464+h_, La64 _,
B (+3-1)
BC=1m

tan45°

_4B
1

1

AB 1

w—==1lm = AB=m
1 1

AB = 16m

DC =10m

AE =4m

New tan right triangle

'px - CLASS
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——_

LT T T T T T T T T

- SR=PR-PS20-13=7cm

SR Tcm

_ =— 1

“Tem Tem

olve the following

Let PQ = x meters denote the tower so that /P40 =30’

E _____________
h —tan 60° =/3
AQ

PO~ h hcot 60° 4 L 130

Applications of Trigonometry

[ iy
AE

| sin30° =— 3

| AED., oy :

| D . .3.@._.. . E_

| = —— = x=8m

| 10 1€

I then = =2 = om

| N am 4

|’I5. In APOR

I /POR = 45"

| QR - PR =20cm

I -+ PS=13cm

|

|

|

|

s

1]

Towrer

3

Let x be the distance of hill from man
and h +8 be height of hill which is requirec

Inrt. DACD tan60° = = (52
BC X X

Inrt. DBCD, &
tan30° =2=§3L=§:>x:8\/§
BC «x \/5 X

. Heightofhill = +83x+8=(v3)(83)+8=

__.E.
h
=
A e
e L
=
B2m
x D
|

_—_—r—
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Applications of Trigonometry

I
i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|

Let PX be the horizontal ground

Let A be the initial position of the aeroplane Let P be the point of observation on thel

ground
Draw AC | PX

Then, £4cP =90°

And AC = 1.5km

The angle of elevation of the point A at point Pis 60°%i.e /4cp = 60°
After 15 second let B be the positic

Draw BD | PXthen /ppp =9(° B -------~--------f;f
_r__..f'
As the plane is flying horizontally, / 1 f.,f' lia
BD =1.5km /i%f,f} i
e L o E « S
Iy 1

The angle of elecation of the point B at point P is 30%i.e, /Bpp =30°

Let PC =xkmand CD =y km
Then, PD =PC+CD = (x+y)km = ... (i)

inright Ztrinalge :gClli’,:me\\/gH) o h = 4(3+\/§)

tan 60° = ﬂ
PC

-2
X

1.5
5 e (ii)

in right triangle BDP, we have

=X

BD
0=_""—
tan30 D

1 1.5
:>$=x+y (using (i) )

= xty=15/3

S =151

NG

"
X
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B

Distance  ykm V3 km
time 15seconds 15seconds

=1—€ x 3600 km / hour = 415.68 km / hour =

:y:I.S(\/_—Lj

speed = [Using (iii)]

Thus, the speed of the aeroplane is 415.68 km/hour. =+

500

i~ ABEC,tan30° =
and in d, &

(s 2

= d, = 5003m
Required diameter,

AB=d,+dy = 1+ 50043 = 20 A

0 B URECE

200 = h(&j V)

sin 2a sin
From equ (iv) and (v)

100  sina

— == = sin3a =2sina = 3sina —4sin’ o = 2sin«a
200 sin3a

=4sina—sina=0=sina =0

or

hence h =200 sin% - 200? —1004/3

=

Le BD is the surface of the lake and A be the point of observation

| such that AB =60m

| Let C be the position of the cloud and E be its reflection in the lake.
I Then CD =ED.

| Let AF be perpendicular from Aon CE then

|
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Applications of Trigonometry

ZCAF =30° and ZEAF = 60°
Let CF =hm

Now, CD = (60+h) m.
similarly ED = (60+h)m

Now In right ACF4 , we have

tan30’ =— = —=——
AF 3 AF
:>AF:\/§h

EF
Again, in right AEF4 we have tan 60” = -5

L 3=EPHDE L BAF =60+ 5460

120+h

5 ...(ii)

120+h
From (i) and (ii), we get 5

= AF

= 3h=120+h3h-h=120

h =60m
Now, CD = CF +FD=h+60=60+60
 CD=120m

Hence, the hight of the cloud from the surface of the lake =CD =120 M

P_earners Task

omprehension

i) In triangle BDC

tan 30° :E
DC AR
1200
3 DC
210m
DC =200./3m=346.4m
ii) Let give DC = 200m, .




MATHS Applications of Trigonometry

tand =——=1
2

- 0 =45° so, angle of depression =45°

Solve the following

1.

- ——

Let AB be the tower of height h meter and BC be the height of flag surmounted on te tower,
In DABD

tan30°:§—g:>L:ﬁ:>x:\/§h (I)

\/g x T e
In DADC,
8
AC S5+h S5+h

tan 60° = — = /3 S x=— i
an 1D V3 . X N (if) o
From (i) and (ii) Bl ¥
NEY AL VY SR Py

V3 b
=h =§=2.5m &0

2 ElL 4

= x > B

So, that height of tower=2.5m

be meters
/XAC = /ACB = 45° (Alernative angles)
/XAD = /ADE = 30° (Alternative angles)

.~ .o AE 1 ﬁhL_S_[-,-chDsz]

30 T
o
h-8
] 30@ ,
i E E h(z)
8 m ‘
o *"‘!\' 437 4
Ce 5 =
= \/5 h-8\/§ =h

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Let AB be the multistoried building of height h and let the distance between two buiIdingI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
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—Bh-h=83 :>h(\/§—1):8\/§

83 (B 8B
A aa T
:h:4\/§(\/§+1) :h:4(3+x/§) meters
From (2), x=h

S0, x =4(3++/3) meters

I
I
I
I
I
I
I
I
I
I
I
I
I Hence, height of multostired building =4(3 + \/§) meters distance between two building
I 4(3++/3) meters

Let the pointion the ground is E which is y meters from point B and left after15 sec.
fight it covers x meters distance

AB 3000
==

In DAEB,tan45h0=E =1 y=3000.......(1)

In DCED, tan 30" =% SR (- AB=CD)

From eq.(1) and (2)

000 x (1.732-1)
219m

red

lfl+ b 4

E E FHE

. }:I' :_ £ T -
2196 2126x%km/hr:527.04km/hr

:?m/sec =146.4m /sec =

Hence, the speed of aeroplane is 527.04 km/hr
Let BC be the light house

In AABC,tan15’ :%

- - - - -~ -~ """ """"-""""""—"""""""“""™"7—-/""™—/-"— "/
et
=
[==]
H

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
x+y=30003 . 2) I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

= [

:d=60cot15°=60(£+ﬂm 3 T
'FX-CLASS 0 m 43
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L3
2

INA4ABD, tana = P
h+
In AABC, tan2a =

2
S5h
=8h=3h+3p = 5h:3p:>::?m
In AABD cos60°—i:>BD—i—12 :
: ’ BD 1/2 ~T
BD /
ADBE,sin 60° = — G
In BE o S
312 \U%
=2 - 2 h=83m &
2 h ﬁ{ f fB
In AAEC, tan 60° = 5% =d, LYY ()
d, NE) &
d2
= d, =500+3m 60 30

d E d
Requited diameter,

2000

B

AB=d2+d2=ﬂ+SOOI=ﬂ(1+3):

V3 V3
.+ PQ=150 m

In AAPQ, tan 600 = Z—g —oap=20 o

3

PQ
in AAPO,tan45" = <
andin 0 Bt AP

r————"""""©»» ~"«"~“"""~""~""~"""%™»~"~""""™>"""™>""™"7V7°o°>»~“""“""“">"7/V"/ "7/ /T /]
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L3
MATHS
I
150 150
I = AB+—==150= AB=—"=(/3-1
| J3 \/g( ) 150
|
| The speed of boad .
|
| _AB_1 150 o 4500
e 1)x60m/ h=="—(3=1)m/h
I 2 f( ) \/g( )
lp_ In AADF ,tan 60° = —
|
| 0
I AF = cot 60 T E D 4 "
|
| In AABC,tan30 = 1 = AB =cot 30"
I 4B 1|1
| 1
| = AF +FB=13 02
| 07 A
& F B
| =d= \/___
| V3 f
|
| 2
|
| ..'Speed_dlstancefrothoC B X 60 60 = 2403 km/h
| timetaken 10
|
LI 60 .
| 0. In AABD,taH,B=7 , d=cosfB .(i)

In ADEC,tan :i—g: DC=dtana

—=60-h=dtanx [- BC=EA=h]

= 60-h=60cot ftana [ from(i)]

jh:60(l_c9sﬂ.smaj

sin # cosa

60sin(f — )
cosasin f

=h=

- 60sin(f — ) _ 60sin(f —a)

- (given)
X cosasin ff

= x=cosasin f

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
f
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