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CRAPTER Some Applications

of Trigonometry

KEY POINTS

e  Applicationsof trigonometry involvefinding
heights of the objectsand distance between

o
them. Without actual messurement. e
e Angleof Elevation: Let AB be an object angle of dlevation
standing vertically on aplane CB. Cisthe C. Observer
observer looking upto toA (thetopof AB). ' Distance between object
ACiscalledthelineof sight and ZACB s and observer

angleisdevations.

e Angleof Depression: LetAistheobserver looking at C (the object) from aheight
BC.ACislineof sight and ZBACisangleof depression.

A (Observer)

e |f theobserver movestowardsthe object theangle of elevationincreasesandif the
observer movesaway from the object, the angle of depression decreases.

e Numericaly, angleof elevationisequal to angle of depression (both are measured)
withthesamehorizonta parald planes).

VERY SHORT ANSWER TYPE QUESTIONS

1. Thelength of theshadow of atower ontheplanegroundis /3 timestheheight of
thetower. Theangleof elevation of sunis: (CBSE 2017)

(@ 45° (b) 30° (c) 60° (d) 90°
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2. Thetopsof the polesof height 16 m and 10 m are connected by awire of length|
metres. If thewire makesan nagle of 30° withthe horizontal, thel =

(&) 26m (b) 16m (c) 12cm (d) 10m

3. A poleof height 6 m casts ashadow 2./3 m long on the ground. the angle of
elevation of thesunis (CBSE 2017)
(a 30° (b) 60° (c) 45° (d) 90°

4. A ladder leaning aginast awall makesan angle of 60° with the horizontal. If the
foot of theladder is2.5 m away from thewall, then thelength of theladder is—

(CBSE 2016)

@3m (b) 4m (c) 5m (d) 6m
5. If atower is30 m hight, costs ashadow 10./3 m long on the ground, then the
angle of elevation of thesunis: (CBSE, 2017)

(a 30° (b) 45° (c) 60° (d) 90°

6. Atoweris50m high. Whenthesun'saltitudeis45° then what will bethelength
of its shadow?

50
7. Thelength of shadow of apole 50 m highis ﬁ m. find the sun’s altitude.

8. Find the angle of elevation of a point which is at a distance of 30 m from the
base of atower 10,/3 m high.

9. Akiteisflyingat aheight of 50./3 m from the horizontal. It is attached with a
string and makes an angle 60° with the horizontal. Find the length of the string.

10. Inthegivenfigurefind the perimeter of rectangle ABCD.

D C

10m

30°
A B

11. The length of the shadow of apillar is /3 timesits height. Find the angle of
elevation of the source of light.
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12. Inthefigure, find thevalueof DC.

10m

450
B C

SHORT ANSWER TYPE QUESTIONS
13. Inthefigure, find thevalueof BC.

A D
100 m
80m
605 45°
B C
E

14. In the figure, two persons are standing at the opposite direction P & Q of the
tower. If the height of the tower is 60 m then find the distance between the two

persons.
A
60m
30° 45°
P 5 Q
15. Inthefigure, find thevalue of AB.
A
B
60°
D 45° c
1000 m
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16. Inthefigure, findthevalueof CF.

C
450
B D
5m
A F
20m

17. If thehorizontal distance of the boat from the bridgeis 25 m and the height of the
bridgeis25m, then find the angle of depression of the boat from the bridge.

18. SateTrue/Fase.
If the length of the shadow of atower isincreasing, then the angle of elevation
of the sunisaso increasing.

19. If aman standing onthedeck of aship 3 m abovethe surface of seaobservesacloud
and itsreflection in the sea, then the angle of elevation of the cloudisequal to the
angleof depression of itsreflection.

20. Theangleof elevation of thetop of thetower is30°. If the height of thetower is
doubled, then theangle of eevation of itswill a so bed doubled.

21. Fromthetop of ahill, theanglesof depression of two consecutive stonesdue east
arefoundto beat 30° and 45°. Find the height of the hill.

22. Thedtring of akiteis 150 mlongand it makesan angle 60° with the horizontal . Find
the height of thekite abovetheground. (Assume string to betight)

23. Theshadow of avertical tower onlevel ground increasesby 10 mwhenthealtitude
of the sun changesfrom 45° to 30°. Find the height of thetower.

24. Anaeroplane at an altitude of 200 m observes angles of depression of opposite
points on the two banks of the river to be 45° and 60°, find the width of the
river.

25. Theangleof elevation of atower at apoint is45°. After going 40 m towardsthe
foot of the tower, the angle of elevation of the tower becomes 60°. Find the
height of the tower.
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26. Theupper part of atree broken over by thewind makesan angle of 30° with the
ground and the distance of the root from the point where the top touches the
groundis25 m. What wasthetotal height of thetree?

27. A vertical flagstaff stands on a horizontal plane. From a point 100 m from its
foot, the angle of elevation of itstop is found to be 45°. Find the height of the
flagstaff.

28. Thelength of a string between kite and a point on the ground is 90 m. If the

. 3
string makes an angle with thelevel ground and Sina. = 5 Find the height of

the kite. Thereisno slack in the string.

29. An aeroplane, when 3000 m high, passes vertically above another plane at an
instant when the angle of elevation of two aeroplanes from the same point on
the ground are 60° and 45° respectively. Find the vertical distance between the
two planes.

30. A7mlongflagstaff isfixed onthetop of atower on the horizontal plane. From
a point on the ground, the angle of elevation of the top and the bottom of the
flagstaff are 45° and 30° respectively. Find the height of the tower.

31. From the top of a 7 m high building, the angle of elevation of the top of the
tower is60° and the angle of depression of thefoot of thetower is30°. Find the
height of the tower.

32. Anand is watching a circus artist climbing a 20m long rope which is tightly

stretched and tied from the top of vertical poleto the ground. Find the height of
thepoleif theangle made by theropewith theground level is30°.

LONG ANSWER TYPE QUESTIONS

33. Theangleof eevation of acloud from apoint 60 metresabovealakeis30° and the
angleof depression of itsreflection of thecloudinthelakeis60°. Find the height of
thecloud.

34. A manstanding onthedeck of aship, 10 m abovethewater level observestheangle
of elevation of thetop of ahill as60° and angle of depression the bottom of ahill as
30°. Findthedistance of thehill from the ship and height of thehill.

35. From awindow 60 m high above the ground of ahousein astreet, the angle of
elevation and depression of thetop and thefoot of another house on the opposite
side of the street are 60° and 45° respectively. Show that the height of opposite
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houseis 60(1++/3) metres,

36. Theangleof elevation of an aeroplanefrom apoint A ontheground is60°. After
aflight of 30 seconds, the angle of elevation changesto 30°. If theplaneisflying

at aconstant height of 3600+/3 m, find the speed in km/hour of the plane.

37. A birdissitting on thetop of atree, whichis80 m high. The angle of elevation
of thebird, from apoint on theground is45°. The bird fliesaway from the point
of observation horizontally and remains at a constant height. After 2 seconds,
the angle of elevation of the bird from the point of observation becomes 30°.
Find the speed of flying of the bird.

38. Theanglesof elevation of the top of atower from two points on the ground at
distances9 m and 4 mfrom thebase of thetower areinthesamesdtraight linewith it
arecomplementary. Find the height of thetower.

39. A boy standing onahorizonta planefindsabird flying at adistance of 100 mfrom
himat anelevation of 30°. A girl, slanding ontheroof of 20 m high building, findsthe
angle of elevation of the same bird to be 45°. Both the boy and girl are on the
oppositesidesof thebird. Find thedistance of bird fromthegirl.

40. Anobserver fromthetop of alight house, 100 m high above sealevel, observes
the angle of depression of a ship, sailing directly towards him, changes from
30° to 60°. Determine the distance travelled by the ship during the period of
observation.

41. Theanglesof elevation and depression of thetop and bottom of alight housefrom
thetop of abuilding 60 m high are 30° and 60° respectively. Find
(i) Thedifference betweentheheight of thelight houseand thebuilding.

(i) distancebetweenthelight houseand thebuilding.

42. Afireinabuilding ‘B’ isreported ontelephoneintwofirestationsPan Q, 20 km
apart from each other on astraight road. P observesthat thefireisat an, angle of 60°
totheroad, and Q observes, that it isat an angle of 45° to theroad. Which station
should senditsteam to start thework at the earliest and how much distancewill this
team hastotravel?

43. A 1.2mtall girl spotsaballoon ontheeve of Independence Day, moving withthe
windinahorizontd livea aheight of 88.2 mfromtheground. Theangleof elevation
of theballoon fromthe of thegirl at aninstant is60°. After sometime, the angle of
elevation reducesto 30°. Find the distancetravelled by the balloon.
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44. Theangleof elevation of the cloud from apoint 60 m abovetake is 30° and the
angle of depression of the reflection of the cloud in the take is 60°. Find the
height of the cloud. (CBSE, 2011 C)

45. Thepillarsof equal heights stand on either side of aroadway 150 m wide From
ajoinj on the roadway between the pillars, the angles of elevation of the top of
the pillars are 60° and 30°. Find the height of pillars and the position of the
point. (CBSE, 2011)

46. The angle of elevation of the top of tower from certain point is 30°. If the
observer moves 20 m towardsthetower theangle of el evation of thetop increases
by 15°. Find the height of the tower.

47. A movingboat isobserved from the top of a 150 m high diff moving away form
the cliff. The angle of depression of the boat changes form 60° to 45° in 2
minutes. Find the speed of the boat in m/w.

(CBSE 2017)

48. From the top of a 120 m hight 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 the cars.
(CBSE, 2017)

49. From thetop of atower h metre high, the angles of depression of two objects,
which are in the line with the foot of the tower are oo & B (B > ). Find the
distance between the two objects. (NCERT, Exampler)

50. A window of ahouseis h metresabovethe ground. From the window the angles
of elevation and depression of the top and bottom of another house situated on
the opposite side of the lane are found to be o & 3 respectively. Prove that the
height of thehouseish (1 + tan o x tan ) metres.

(NCERT Exampler)
1. (b) 2. (c)
3. (b) 4. (c)
5. (¢) 6. 50m
7. 60° 8. 30°
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11.

13.

15.

17.
19.

21.
23.
25.
27.
29.
31
33.
36.

38.
40.

42.

45.
46.
48.

. 100m

30°

130m

1000(\/5—1)m

45
False

1.37km.
13.65m
94.8m
100m

1268 m
28m

120 m

864 km/hour

6m
1155m

Station P, 14.64 km
.120m

10.

12.

14.

16.

18.
20.

22.
24,
26.
28.
30.
32.
34.
37.

39.
41.

43.

20 (V3+1) m
60m

60(v3+1)m

25m

False
False

75+/3m
315.8m
43.3m

120m

9.6m

10m

40m, 17.32m
29.28m

30/2m

20m,34.64m

58\/§m

height = 64.95 m, distance (Position) =112.5m

103 +1) m
189.28m

47.
49. h(cot oo —cot ) m

1902 m/h
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PRACTICE-TEST

Heights and Distances

Time: 1 Hr. M.M.: 20
SECTION-A
1. A polewhichis6 m high cast ashadow 2/3 on the ground. What isthe sun’s
angleof elevation. 1
2.  Theheight of atower is 100 m. When the angle of elevation of sunis30°, then
what is the shadow of tower? 1

3. Theangleof elevation of the sun, when the shadow of a pole h meters highis

J3his
(a) 30° (b) 45° (c) 60° (d) 90°

4. Anobserver 1.5 metretall is20.5 metre away from atower 22 metreshigh. The
angle of elevation of the top of the tower from the eye of the observer is,

(a) 30° (b) 45° (c) 60° (dy o° 1
SECTION-B
5. From apoint on the ground 20 m away from the foot of a tower the angle of
elevation is 60°. What is the height of tower? 2
6. Theratioof height and shadow of atoweris1: % Wheat istheangleof elevation
of thesun? 2
7. Theangleof eevation of thetop of atower is30°. If theheight of thetower istripled,
then pronethat the angle of elevation would be doubl ed. 2

SECTION-C

8. Thetopsof thetwo towersof heigth x andy standing onleve ground, subtend angles
of 30° and 60° respectively at the centre of thelinejoining their feet, thenfind x: y.

3
9. Theangleof elevation of thetop of arock from the top and foot of 2100 m high
tower are 30° and 45° respectively. Find the height of the rock. 3

SECTION-D

10 A man standing on the deck of a ship, 10 m above the water level observesthe
angle of elevation of thetop of ahill as60° and angle of depression of the base
of the hill as 30°. Find the distance of the hill from the ship and height of the
hill. 4
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