HEIGHTS AND DISTANCES

ANGLE OF ELEVATION

° If the position of the object is above the position

of the observation then the angle made by the
line joining object and observation point with the
horizontal line drawn at the observation point is
called angle of elevation.

P

P =Tostion of ohject

= angle of elevation
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ohaetvationpoint X
ANGLE OF DEPRESSION:
L4 If the position of the object is below the position of

the observation the angle made by the line joining
object and observation point with the horizontal
line drawn at the observation point is called angle of

depression.

o p angle of depression
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L4 a. The angle of elevation of the top of a tower,
standing on a horizontal plane, from a point A is
o.. After walking a distance ‘d’ metres towards the
foot of the tower, the angle of elevation is found to

be 3.
dsinBsin o
The height of the tower h = m
(or) h :#
Cota —cotf
Where AB = d

il

h
AA B Cl
«—d—B

g If the Points of observation A and B lie on either side
of the tower, then height of the tower

dsinosin
Sin(a+p)

Where AB =d

d

(or)h:—
Cota +cot

c

h

AL\ JAN:!

D

d

The angles of elevation of the top of a tower from the
bottom and top of a building of height ‘d’ metres are

B and a respectively. The height of the tower is

dsinfcosa _ dcota
~ sin(B-a) metres (o) = ot — cot B

D
e 1
d
A AT C

The angle of elevation of a cloud from a height ‘d’

metres above the level of water in alake is '' and
the anlge of depression of its image in the lake is

B . The height of the cloud from the water level in
metres is
_dsin(B+a)

sin(-a) (or)

He d (tanp +tana) |
| (tanp-tana) | (or)

h

g Cot a + Cotp |
Cota — Cot B |
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The angle of elevation of a hill from a point Ais '¢'.
After walking to some point B at a distance ‘a’ metres

from A on a slope inclined at 'y" to the horizon, the

angle of elevation was found to be 3 .

a Sin a Sin (B—y)
Sin(B-a)

h=

Height of the hill

A balloon is observed simultaneously from the three
points A, B, C on a straight road directly beneath it.
The angular elevation at B is twice that at A and the
angular elevation at ‘C’ is thrice that at A. If AB=a
and BC=b then the height of the balloon h in terms
ofaandbiis,

h= za—b.\/(3b ~a)(a+b)

A 0 20 0 D
B C
«—a—><«—b——

A flag staff stands on the top of a tower of height h
metres. If the tower and flag staff subtend equal
angles at a distance ‘d’ metres from the foot of the
tower, then the height the flag - staff in metres is

10.

MULTIPLE CHOICE QUESTIONS

LEVEL -1

The angle of elevation of the top of a flag - staff when
observed from a point, distant 60 meteres from its
foot, is 30° the height of the flag-staff in metres is

1203 201043 3) 6043 4) 3043

A kite is flying with the string inclined at 30° to the
horizon. The height of the kite above the ground,
when the string is 15 mt long is

1) 15 mt 2)30mt

3) 15/2 mt 4)15,/3 mt

If the shadow of a tower is /3 times of its height,

the altitude of the sun is

1)15° 2) 30° 3) 45° 4)60°

From the top of a cliff 24 mt height, a man observes
the angle of depresion of a boat is to be 60°. The
distance of the boat from the foot of the cliff is

1) 8,/3 mt 2) g/2 mt

3) 8/5 mt 4) 8 mt

From the top of the tree, a man observes the angle
of depression of a point which is at a distance of 40
mt from the foot is 75°. The height of the tree is

1)40./3 mt 2)40(2 + /3) mt

3)21,/3 mt 4) 3. /o1 mt

The tops of two poles of heights 18 metres and 12
metres are connected by a rope. If the rope makes
an angle 30° with the horizontal, the length of the
rope in metres is

1)12 2)18 3)24 4)30

The upper part of a tree broken over by the wind
makes an angle of 60° with the ground and touches
the ground at a distance of 50 metres from the foot.
The height of the tree in metres is

1)124.2 2)186.6 3)243.2 4)164.2

A person walking 50 metres towards a chimneyin a
horizontal line, through its base observes that its
angle of elevation of its top changes from 30° to 45°.
Height of the chimney in metres is

1) 25(3++/3) 2) 50(+/3 +1)
3) 25(+/3 +1) 4) 25(/3-1)

The angle of elevation of an electric pole from a point
A on the ground is 60° and from a Point B towards
the pole on the line joining the foot of the pole to the
point A, is 75°. If the distance AB = a, then the
height of the pole is

1) a(3+ 2~/3)
2
3 a(2++/3)

2) a(4+2+/3)
N a(2\/2§ ~3)

At a certain point the angle of elevation of a tower is
found to be Cot™'(3/5). On walking 32 metres
directly towards the tower its angle of elevation is
Cot™'(2/5). The height of the tower in metres is
1)32 2)160 3)320 4)340
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11.  From the top of a cliff 200 metres above the Sea- || 19.  From the top of a light house of height 200 metres
level the angles of depression of two boats, in the the angles of depression of two Ships on either side
same vertical plane as the Observer7 are 45° and ofitare Obsel’ve_d tO. be 30° an(_i 45° then the distance
30° respectively. The distance between the boats between the ships in metres is
in metres is 1)100 (4/2 +1) 2) 100(+/2 - 1)
1)200(43 *+1) 2) 2003 -1) 3) 100(/3 +1) 4) 200(+/3 +1)

20. A and B are two stations due north and south of a
3) 400(+3 - 1)_ Y 400(\/§.+ D tower of height 25 m. The angles of depression of

12.  Aperson standing one the bank of a river observes the stations from the top of the tower are observed
that the angle subtended by a tree on the opposite to be 30° and 45° respectively. The distance between
bank is 60°. When he retired 40 metres from the the two stations is
bank perpendicular to it. He finds the angle to be 1 2 “N'm
30°. The breadth of river and the height of the tree ) 25(\5+ D ) 25(\5 D
in metres are 3) 2543 m 4) 25(2++/3)m
1) 18, 18 \/g 2)22,22 ﬁ 21.  Two towers are standing on a level ground. From a

point on the ground mid-way between them, the
3)20,20./3 4)12,12./3 angles of elevation of their tops are 60° and 30°

13. The shadow of a tower on a level plane is found to respectively. I.f the height of the first tqwer is 100
be 60 metres longer when the sun’s altitude is 30° r1n)e5t/r§s, the h2e;g1r6to%the sgc):gg%tower 'Z’)135 3
tha? that when it is 45°. The height of the tower in || 55 15 pillars of equal height stand at a distance of 100
metres 1s metres. At a point between them the elevation of
1) 30(\/§+ ) 2) 30(\/5 —1) their tops are found to be 30° and 60°. Then height

of the each pillar in metres is

3) 303++3) 4) 303-+3) 1253 202043 3)5043 43543

14. At a point A, the angle of a tower is found to be || 23, Two pillars are 120 ft apart and the height of one is
-1 on walking 240 metres nearer the double that of the other. From the middle point of
tan(5/12) walking metres nearer the line joining their feet, an observer finds that the
tower, the elevation is found to be tan~" (3/4). The angular elevations of their tops are complementary.
: . . The height of the longer tower is

height of the tower in metres is

1175 2) 225 3) 275 4) 300 1) 3542 mt 2) 604/2 mt

15.  The angle of elevation of the top of an unfinished
tower at a point distant 120 metres from its base is 3) 50\5 mt i 4) 40\5 mt
45°. The height of the tower that must be raised so || 24- Afflatg staff ?Lh?'g?géo m;atres:: Ft)rlwacted O? tr}e top
that th le of elevation at th int b of a tower of heig metres. Atthe top of a tower
606‘13 is e angie of elevation at fhe same point maybe of height 40 metres, the flag staff and the tower

subtend equal angles then the distance between the
1) 120(+/3-1)m 2) 120(x/3 +1)m two towers in metres is
3) 1203 m 4) 14043 m D10v2 2202 3302 44042
. 25.  Anaeroplane flying at a height of 300 meters above

16. From the top of a tower 80 metres high, the angles the ground passes vertically above another plane at
of depression of two points P and Q |n0the sam% an instant when the angles of elevation of the two
vert|cal_ plane with the tower are 45° and 75 planes from the same point on the ground are 60°
respectively, PQ = and 45° respectively. Then the height of the lower
1) 80 (\/g_’_ mts 2) 80 (\/5_ D)mts plane from the ground, in meters is

100
3) 160 (+/3 + )mts 4) 160 (/3 —1)mts 1) 1004/3 2 3

17.  The angle of elevation of the top of a tower from two
points distant a and b from the bottom and in the 3) 50 4) 150 ( 3+ 1)
same stright line with it are complementary. The || 55 A man observes the elevation of a ballon to be 30° at
height of the tower is apoint A. He then walks towards the balloon and at

a a a certain place B, find the elevation to be 60°. He
bt had further walks in the direction of the balloon and finds
1) \/; 2) Jab  3)ab 43 it to be directly over him at a height of 1/2 km then

18. The angles of elevation of top of a pole from two AB =
points A and B on the horizontal line lying on either 1 K 1 K
side of the pole are observed to be 30° and 60°. If 1) T m 2) T m
AB = 100 m then height of the pole is 2 3
1)20,/3 m 2 m 1 1

)20,/3 ) 1543 3>ﬁkm 4 ﬁkm
3)104/3m 4) 25\/3 m
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27. A flag-staff stands on a tower and the angles of h
elevation of the top and bottom of the flag-staff, from 3 Tan @ = = Find h
a point on the ground are 75° and 45° respectively. | \/gh
The ratio between the height of the tower and flag-
staff is _24
4, Tanb = 4 findd
1) \3+1:1 2) J3-1:2
24 .
3) 3-1:1 4) 43 :1 Taneoozqudd
28. Aflag staff stands upon the top of a building. At a
distance of 40 m. the angles of elevation of the tops o h
of the flag staff and building are 60° and 30° then || 5.  Tan75" = 20
the height of the flag staff in metres is fndh
in
40 160 80 6
1) 4043 23 IV [F N[ s Sin30 =2
29. Ifthe angle of elevation of the top of a tower from a find x
point is 60° and 40 metres vertically above this point indx
the angle of elevation is 45°. The height of the tower 0 h,
in metres is 7. Tan 60" = 50"
1) 64.64 2)94.64 3) 54.64 4)74.64
30. The angles of depression of the foot and the top of h, = 50 Tan 60°
a pole at the top of a tower of height 100 metres are
45% and 30° respectively. The height of the pole is o 50
Cos60" = —
)100(3+\/§) 2 100(3-+/3) 2
2 3 " 50
2 =
3) 100(+/3 +1) 4) 100(+/3 - 1) cos 60
31. At a particular instant the height of the tower is Tree=h, +h, -
equal to the length of its shadow after some time 0 X
_ , _ 8. Tan 30" =
the length of the shadow is ﬁ times of the height X+ 50
of hte otwer, then the time lapsed between the two find x
observations in hours is 9. o = 60° B= 750
1 1 d=a
1.1 2. = - 4.24
2 3 4 Apply
_ d
KEY cota —cotf
01.1 023  03.2 041  05.2 find h
06. 1 07.2 08.3 09.1 10.2 43
11.2 12.3 13.1 14.2 15.1 10. o = Cot g
16. 2 17.2 18.4 19.4 20.1
21.2 22. 1 23.2 24.1 25.1 3
26.2 27.2. 284 29.2 30.2 Cot @ = g
31.1
2
— 71 —_—
HINTS p=Cot <
find h
h d
1. = Tan 30° = — h=———
60 Apply coto — cotP
find h. 0
) o h 11, Tam 300 =
2. Sin30 =15 findh 200+x
find x
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d
Sh=————-(1
12. cota —cotf} M

o0 =30 B=60° d=40m

. Tan60° = h = h=x tan 60°
X

(sub ‘h’ value from (1))  find x

Tan30° = '
13. <+ 60 find x
14. o =Tan'5/12
B=Tan'3/4
d=240 findh
4
APPIY R ="t —cotf
5 Tan600=h+120
120
find h
16. h=80°
a =45
B=175°
findd
4
~ cotou—cotP

17. Tanoa=h/a — (1)
Tan(90—a)=h/b — (2)

(1) x (2)
find h

18. o =60
B=30°
d=100

d

cota +cotf
find h

19. h=200
a =30
B=45°
d

cota +cotf
find ‘d’

20. h=25
a.=30°
B=45°

d

h=—— ey
cota +cotf find'd

21.

22.

23.

24.

25.

26.

Tan 60° =@

X
x = 100 cot 60°

Tan 30° :E

X
(sub x value)
h = x tan 30°
find h

Tan30° =
X =h cot 30

> | =

o

h

100-x
sub x value
findh

Tan 60° =

Tanoo=— _._.

h
Tan(90-a) =—
an (90 -a) 60(2)
(1) x (2)

findh
1
Tano = —
Tan 2o = ﬂ
d
2tan o _ﬂ

l-tan’a d
sun tan o = 10/d
findd =7

: h |
P 45°

X

tan60° = 300
X

= x=100+/3

tan45° :D:h:x
X

h=1004/3 mtr.
Tan 60° = 1/2x = X = %cot 60°

1
2(x+d)
sub X’ value and find d

Tan30° =
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27.

28.

29.

30.

h, + h,
0=
Tan 75 h2

Towers height =h,
Flag staff height = h,

Tan75’ = 1+ﬁ
h,
h_ Tan75® -1
h 2+3-1 143
h, 1 1
h, 1 31
h1 1+\/§ - 2
N
an 30° = 40
h, = 40(tan 30°)
Tan 60° _h+hy
40
substitude ‘h,’ value & find h,.
a = 60’
B =45
d=40
dcota
apply h = cotB —cota
o=45
B=30°
h =100
dcota
apply h = cotB —cota
LEVEL - 2

A person in a balloon, who has ascended vertically
from flat land at the sea level, observes the angle of
depression of a ship at anchor to be 30°. After
descending vertically 600 metres, he finds the angle
of depression to be 15°. The horizontal distance of
the ship from the foot of ascent in metres is

1) 300(3++/3) 2) 30003+ 2+4/3)

3) 150(3+ 2+/3) 4) 150(3—24/3)

In a prison wall there is a window of 1 metre height,
14 metres from the ground. An observer standing at
a distance from the wall finds the angle of elevation
of the top of the window and the top of the wall to be
45°and 60° respectively. The height of the wall above
the window is

A man standing on a level plane observes the
elevation of the top of a pole to be o. He then
walks a distance equal to double the height of the
pole and then finds that the elevation is now 2 ¢ .
Then o =

1) 30° 2)15° 3) 60° 4)45°
There is a flag-staff at the top of 10 metres high tower.

If the flag-staff makes an angle Tan'(1/8) at a

point 24 metres away from the tower, then the height
of the flag staff in metres is

1)26/7 2)27/8 3)27/6 4)26/3

A tower of height 50 metres stands on a level ground.
A flag-staff standing on the tower subtends an angle

of Tan~'(1/3) ata point 100 metres away from the

tower on the ground. The length of the falg-staff in
metres is

1)50 2)75 3)100 4)125

A flag-staff stands on a tower which is on level
ground. The total height of the flag-staff and tower
taken together is 300 metres. The flag-staff subtends

an angle of Tan™' (1/5) at a point P on the level

ground at a distance 300 metres from the foot of the
tower. The height of the tower is

1) 100 metres 2) 200 metres

3) 250 metres 4) 300 metres

The angular depression of the top and the foot of a
tower as seen from the top of a second tower which
is 150 m high and standing on the same level as the

firstare oo and B respectively. If tano = 4/3 tan

tan 3 = 5/2, the distance between their tops is

1)100 m 2)120m 3)110m 4)130m

Aman observes a tower AB of height h from a point
P on the ground. He moves a distance ‘d’ towards
the foot of the tower and finds that the angle of
elevation is doubled. He further moves a distance
3d/4 in the same direction and the angle of elevation

2
is three times that at P. Then ? =

1) 35/9 2)35/36 3) 36/5 4)36/35
The horizontal distance between two towers is 30
meters From the foot of the first tower the angle of
elevation of the top of the second tower is 60°. From
the top of the second tower the angle of depression
of the top of the firstis 30°. The height of the small
tower is

|
1) 1543 2) 15(“@) 1) 203 +1) mts  2) 20(+/3-1) mts
3) 15(\/5—1) 4) 14(\5_1) 3) 204/3 mts 4) 20 mts
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10. A flag - staff 20 metres long standing on a wall 10 || 17.  Atower of height 30 meters casts a shadow of length
metres high subtends an angle whose tangent is 40 meters at a certain instant. When the sun’s
0.5 at a point on the ground. If @ is the angle elevation increases by Tan'17, the length of the
subtended by wall at that point then tan g = ----- shadow cast by the tower, in meters is
1)1 2)173 3)1or1/3 4)2 1) 20 2) 25 3) 30 4) 45
11.  Atower subtends an angle o at a point Aon the || 18. C is the mid point of the line joining two pionts A,B
same level as the foot of the tower B is a point on the ground. A tower at C slightly leans towards
vertically above Aand AB = h metres. The angle of B. If the angles of elevation of the top of the tower
depression of the foot of the tower from Bis 3. The from Aand B are 30°, 60° respectvely, the angle made
heiaht of the t . by the tower with the horizontal is
eignt or the tower Is 1) 45° 2) 60° 3) 75° 4) 30°
1) htan accot 3 2) htanatan 19.  Aladder 20 meters long reaches a point 20 meters
below the top of a flag. If the angle of elevation of the
3) heotacot 4) h cgtoc tan 3 top of the flag at the foot of the ladder is 60°, the
12. From the top of a tree on one side of a street the length of the flagstaff, in meters is
angles of elevation and depression of the top and 1) 40 2) 20
foot of a tower on the opposite side are respectively
found to be o and B. If his the height of the tree, 3) 30 4) 10(2+\/§ )
then the height of the tower is 0. Th 3 th bortion of a vertical pole subtend
hsin(o.+ ) hsin(a+B) . e upper -, th portion of a vertical pole subtends an
cosasin sin a.cos a3 . ,
angle tan 5 at the point in the horizontal plane
h - h +
3) M M through its foot. The tangent of the angle subtended
cosacosf cosacosf by the pole at the same point is
13.  Flag-staff of lendgth ‘d’ stands on a tower of height 1.10r2  2.20r3 3.30r4 4.40r1
‘h’. If ata point on the ground the angles of elevation
of the tower and the top of the flag-staff be o, 3 KEY
respectively, then h =
dcotf dtanf3 01.2 02.3 03.2 04.1 05. 1
1) _ 2) _ 06.2 07. 1 08.2 09.3 10. 3
Cota—Cotfs tana.—tanf3 1.1 121 131 14.2  15.2
d{ tanoa—i—tanﬁ} dtan o 16.3 17.3 18.2 19.3
3) _ )
Cot o —Cotp ta.n B . HINTS
14.  Avertical pole more than 100ft high consists of two
portions, the lower being 1/3 of the whole. If the o 60° + x
upper portion subtends an angle tan‘l(l/z) ata || 1 Tan30" =
gfo![rﬁted;)sélaen}:fo ft. from the foot of the pole, the height x = d (tan 30) - 600 - (1)
0 —
1)105 2)120 3)135 4)150 tan 15° = x/d
15.  Astraight pole A subtends a right angle at a point B x=dtan 15.'““‘“, (2)
of another pole at a distance of 30 meters from A, (1) = (2) findd
the top of Abeing 60° above the horizontal line joining
the point B to the pole A. The length of the pole Aiis,
in meters
40
1) 204/3 2) 40./3 3) 60,3 4) &)
16. A tower stands at the top of a hill whose height is
three times the height of the tower. The tower is found || 2.
to subtend an angle of Tan™ 7 ata point 2 KM away
on the horizontal throught the foot of the hill. Then X
the height of the tower is
1 1 1 2 15
1y —KM or —KM 2) —KMor=KM tan45° = — = x=15m
) 2 3 )33 x
2 1 3 1
3) —KMor—KM 4y ~KMor —KM o_15+h
) 3 2 ) 4 2 tan60” = X
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1

4. a=Tan —
8

Tanoa =

Tan =

N | —
Rz o=

10+h
24
apply Tan (o + )

formula. find h
5. Tan o =1/3

Tan 3 =50/100 = 1/2

h+50
100

apply Tan (o + ) =formulae find h

Tan (a+P) =

Tan (o +p)=

6. Tana - *
300

Tan(a+ p) =1

X 1
7+i
300 5:1
X
1500
x =200mt
7. Tana=4/3

TanB=5/2
h =150

dcota
apply h =
find ‘d’".
Find DE, apply DE=CE -CD =150 -d
In right angled triangle BDE apply

cotp—cota

) DE
sinf3 = — = find BE
BE

8. Apply - h= ;—bm
a=d;b=3d/4,h=h
h® 35
& 36

9. Tan60° _h
30

h' =30 Tan 60°

=30./3

h1 _hz
30
substitute h,, find h,

Tan30° =

0"
¥ 2
P 30

10. Tano=0.5
=1/2 (1)

30
Tan (0. + G)ZF

Apply Tan (o + 0) formulae
find d & substitute in (2)

h

11. TanB=—
b d
d=hcot 3
Tanoc=E

d

H = (hcotB)Tana

h
TanpB=—
12. B 1

d=hcot 3

Tan o= —(1)
Substitute value of din (1) and find H
13. Tan a=h/x
X=h cota
h+d
X

Tan p= h+d
hcota

findh

TanB=
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1
Tanoa=— B
14. )
h
TanpB=—-
30m
120 17
h
Tan (a+pB)=—
(a+P) 20
0+a. 0
apply Tan (o + ) formulae A o c
find ‘0’
A
a= tan1(1)
7
c 30m 60° 5
40
B
tan(0 +a)=—
tan60° = AC
30
D
AC =303
tan 30° = D
30
V3
C 0° g0*
A B
H H
h
B Formula:
16 (m +n)cot =mcotA-ncotB
. & 3h (x + x)cot = x cot 30° - x cot60°
P B A
2km D
tana = —; tanﬂ:% 0
4h 20m
tan(oc+[3)=7=2h 19, c
t t 0 "
ano +tanf _%h -
1-tanatanp A B
X
tan60° — h+20
X
tano = X
h+20
tan60° . tano =1
tan 60° = cot 9
= 0=30°
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5. The angle of elevation of the top of a tower is 45°
D from a point 10mt the water level of a lake. The
angle of depression of its image in the lake is 60°.
3hi4 The height of the tower is
1) 10(2 ++/3) mt 2) 27(2++/3) mt
C
20. 3) 10(2—+/3) mt 4) 75(3++/3) mt
o hid 6. The angle of elevation of the top of a hill from a point
on the ground is 45°. After walking a distance 2 km
A g B on a slope inclined at 30° to the horizon, the angle of
¥ elevation was found to be 60°. Height of the hill is
3 1) (/3 +1) km 2) (\3-1) km
—tan- 2
o = tan (5j 3) (2++/3) km 4) (2-+/3) km
h 7. The angle of elevation of the summit of a mountain
tan6 = — at a point A is 45°. After walking 200 mt from A
4x towards the mountain along a road inclined at 159, it
h is observed that the angle of elevation of the summit
tan(0 + o) = X is 60°. The height of the mountain is
tanO+tano _ 4xtan® _,. o 1) 1006 +2)mt  2) 100(/6 ~+/2) mt
= =4tan
1-tanOtana X 100 100
3) T mt 4) 77— mt
LEVEL - 3 'V " 2
8. At the foot of a mountain the angle of elevation of a
. summit is found to be 45°. After ascending 1 km
1. At a point on a level plane, a tower subtends an . oo
| dafl taff of heiaht ‘@’ met tandi towards the mountain up. On a slope of inclination
angle a., andaflag-stait orheight a metres standing 300, the angle of elevation is found to be 60°. The
on its top subtends on angle 3. The height of the height of the mountain is
t i tres i
ower in metres is 1) 400(\/§+2) mt 2) 500(\/§+1) mt
asinasin(a + ) acosasin(o+3)
sinp sinp 3) 2002 +1) mt  4) 100(/6 ++/2) mt
9. The angles of elevation of a flying kite at three points,
asinacos(a—f) asinacos(a+) A, B, C on a horizontal line (lying in the same vertical
sinB sinB plane with the kite) ?re in the raFio .1 :2:3ifAB=a,
. . . BC = b then the height of the kite is
2. AB is a vertical pole. The end A is on the level
ground. ‘C” is the mid point of AB. P is a point on a \/—
the level ground. The portion CB subtends an angle 1)% (a+Db)(3b-a)
B atP. IfAP =nABthentan § =
a
1 n ) n 3 n A n 2) g\/(a—b)(3b+a)
)n2+l )2n2+1 )nz—l )2n2—1
3. The angle of elevation of an aeroplane from a point 2a \/—
30metres above the water level is 45°, and the angle 3) ? (a—b)(3b+a)
of depression of its reflection in the lake is 60°. The
height of the aeroplane above the lake in metres is a
4) —4/(a—b)(3b+a)
1) 30(2 ++/3) 2) 30(2-+/3) b
10. A balloon is observed simultaneously from three
3 4 —
4 TL3O(\{§J;II) tion of a ) j?(\/g 1,) thmet points A, B, C due west of it on a horizontal line
' eangieo e.eva 'on ofa cloudirom a poin . me rfes passing directly underneath it. If the angular
above a lake is §. The angle of depression of its elevations at B and C are respectively twice and thrice
reflection in lake is 45°. The height of the cloud is that at A and if AB = 220 metres and BC = 100
1) htan(45° + 0) 2) heot(45° —0) metres, then the height of the balloon from the ground
is
3) htan(45° - 0) 4) hcot(45° +0) 1)167mt  2)176mt  3)184mt  4)192mt
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11.  Twolight posts are of equal height. Apersonstanding || 16. A sperical balloon of radius r subtends an angle o
T]id-\?/ay betwefelq theline joibniné:](;heir feet observes atthe eye of an observer, while the angle of elevation
the elevation of the posts to be 30°. After walking 12 . . .
metres towards one of them, he observes that the of its c.entre is B The height of the centre of the
same post now subtends an angle of 60°. Distance ballon is
between them is B o
1)18m 2)26m 3)36m 4)24m 1) rcos(—j sin o 2) rcos ecf sin(—j

12.  Achimney leans towards north. At equal distances 2 2
due north and south of it in a horizontal plane, the B

a) . a ) .
elevations of the tops are o and 3 respectively. 3)reosec B(—j sinfB. 4) rcosec (—j s1n(—j
The inclination of the top of the chimney to the vertical 2 2 2
is 17.  Aballoon moving in a straight line passeses vertically

- above two points A and B, on a horizontal plane,
Tan™! Sin(a—p) 1000 ft apart. When above At has an altitude of 60°
1) tan sin asin as seen from B and when above B it has an altitude
- of 45° as seen from A. The distance from A of the
- q point at which it will touch the plane is
Tan"| 250(—P) 1)2266ft 2)2466ft 3)2566ft 4)2366 ft
2) Tan | ————= . AT .
sinasin B 18.  On one side of a road of width ‘d’ metres there is a
- - point of observation P at a height ‘h’ metres from the
[ g 7 ground. If atree on the other side of the road, makes
3) Tan™ M aright angle at P, height of the tree in metres is
2sin o sin
L B_ 1) h2_d2 2) h2+d2
4| Sin(a—p) h h
4) Tan | ————
| 2cosacosf 5 d*—h? . 2d*> +h*

13.  Apole is slightly inclined towards the east. At two ) h ) h
points due west of it at distances aand b, the angles || 19. A person observes that the top of three poles standing
of elevation of the top of the pole are o, and 3 infront of him are in a line. If the height of the poles
respectively. The inclination of the pole to the horizon are inA.P. then the horizontal distances of the poles
is from the person are in

1)A.P. 2) GP. 3)H.P. 4) AGP
» a+b 20.  Anobserver finds that the angular elevation of a tower
1) Tan bCota — aCotP is 9. On advancing ‘@’ metres towards the tower,
the elevation is 45° and on advancing ‘b’ metres nearer
O b—a the elevation is 9()° — g then the height of the tower
2) Tan bCota—aCorp in metres is
] ab ) ab 3 2ab A 2ab
4y Cos™ a-b )a+b )a—b )a+b )a—b
) bCosa — aCosf3 21. PQis a vertical tower. A, B, C are three points in a
horizontal line through Q, the foot of the tower. If the
1 a—b angles of elevation of the top of the tower from A, B,
4) Sin bCoto — aCotP Care a, B, y representively. Then

14.  Aflag staff of height (a - b) stands on the top of a BCcota— CAcotf + ABCoty =
tower subtends the same angle at point on the 1)3 2)1 - 3)2 4)0
horizontal plane through the foot of the tower which || 22.  Aman on the top of the light house observes a boat
are at distant a and b form the tower. The height of comming towards it. If it takes 10 minutes for the
the tower is angle of depresion to change from 30° to 45, the
1)b 2)a+b c)a 4)a-b time in minutes taken by the boat t reach the shore

15.  Aladder rests against a wall at an angle ¢ to the 1S
horizontal. Its foot is pulled away from the wall 1)13.66 2),23'66 3) 33.66 4)44.66
through a distance ‘a’ so that it slides a distance ‘b’ || 23- A man on a cliff observes a boat at an angle of

i ] ) depression 30° which is sailing towards the shore to
down the wall making an angle [3 will the horizontal. the point immediately beneath him. 3 minutes later
a+p the angle of drpression of the boat is found to be
Then - 60°. Assuming that the boat sails at a uniform speed,
2 the time taken by the boat to reach the shore is
1)b/a 2) a/b 3) 2/ab 4) 2a/b 1) 1.5 min 2) 4.5 min 3) 6 min 4) 6.5 min
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24. Three points A, B, C are on the straight bank of a || 32.  The width of a road is ‘b’ feet on one side of which
river such that AB = BC =2 Km. A boat is moving there is a window ‘h’ feet height. Abuilding infront of
towards B on a line at right angles to the bank. At it subtends an angle Q at it. Then the height of the
some point AC subtends an angle of 60°. After building i

; ; ) o gis
moving for 10 minutes in the same direction AC
subtends an angle of 120°. The speed of boat is (b2 +h?) (b% +h?)sin6
1 ; .
1) 4+3km /hr 2) 16+/3km /hr ) bcos6+hsin® bcos6+hsin6
3) 8+/3km/hr 4) 24+/3km/hr (b2 +h? )sin 0 (b2 4 h? )sin 0
25.  The height of a hill is 3,300 metres. From the point 3) ———— .
P on the ground the angle of elevation of the top of h bcos—hsin
the hill is 60°. A balloon is moving with constant || 33.  Aman observes that when he moves up adistance
speed vertically upwards from P. After 5 minutes of ‘c’ meters on a slope, the angle of depression of a
its movement a person sitting in it observes the angle point on the horizontal plane from the base of the
of elevation of the top of the hill as 30°. The speed of slope is 30° when he moves up further a distance
the balloon is ‘c’ meters the angle of depression of that point is
1)2.64 km / hr 2) 26.4 km / hr 45°. Then the angle of inclination of the slope with
3)22.4km /hr 4)2.24 km / hr ; ;
. . the horizontal is
26. An aeroplane flying horizontally 1 km above the 1 0 0 0 0
; . 0 ) 45 2) 35 3) 75 4) 60
ground is observed at an elevation of 60°. If after 10 34 At 51 mts hiah h K at a height of 25
secs the elevation is observed to be 30°. Then the ' ower 51 mis nigh has a mark at a heignt o
uniform speed per hour of the aeroplane is mts from the ground. At what distance the t_wo parts
subtend equal angle to an eye at the height of 5
1) 20+/3km 2) 240~/3km mts from the ground.
1) 20mts 2) 30mts 3) 15mts 4) 160 mis
3 4
) 256\_/§km .) 250\/§km 35. A sphere of radius ‘a’ subtends an angle 60° at a

27. Fromalight house L. two ships P and Qare observed point P. Then the distance of P from the center of
in directions southwest and 15° east of south th h .
respectively. At the same time Q is observed from P € sphere 1s
in the southeast direction. If LP=4KM, the distance

. a 2a
between the ships is 1) = 2) 2a 3) _a\/g 4) 7=
1) 4KM 2)4/3KM 3)5./3KM 4)6./3KM \/5 2 \/5

28.  Theangles oif elevation of the top of a tower standing || 36- A spherical balloon of radius 5 subtends an angle
on a horizontal plane from the two points lying on a 60° at a point on the horizontal. If the angle of
line passing through the foot of the tower at distances elevation of its centre is 30°, the height of the centre
a and b respectively are complementary angles. If of the balloon is
the line joining the two points subtends an angle @ 1) Sunits ~ 2) 10 units 3) 15 units 4) 20 units
at the top of the tower, then sin @ is

KEY
a+b a-b b-a a
R a-b 2) a+b a+b 4) b

29. Thetop O ofamountainis observed from Aand B at 01.4 02.2 03.2 04.1 05.1
the seal level. If N is the point vertically below P and 06.1 071 082 09.1  10.2
ZNAB =a, ZNBA =B, 2NAP =0,/NBP = ¢ then the 1.3 12.3 13.2 14.1 15.2

) ) 16.3 17.4 18.2 19.1 20.2
value of cot¢ sin 3 is 21.4 22,2 23.2 243 252
1) sin¢gcotp 2) cotBsina 26. 2 27.2 28.2 29.2 30.2
. . . . 31.3 32.2 33.3 34.4
3) sinOsina 4) Sln(i)SInOL 35.2 36.1
30. Atower is observed from two stations Aand B where ' '
B is East of Aat a distance 100m. The tower is due
north of Aand the due North-West of B. The angles HINTS
of elevation of the tower from A and B are b
complementary. The height of the tower (in meters
o p y g ( "1 Tan Bzg
1) 100./2 2) 100(2)™ _
3) 100(2)" 4) 100(2)" d=h cot

31.  Avertical tower of height 50 meters high stands on a h+a
sloping ground. The bottom of the tower is at the Tana=
same level as the middle point of a vertical flagpole.

From the top of the tower, the angles of depression subd=hcot 3
of the top and bottom of the flagpole are 15° and 45°
respectively. The height of the flagpole is T _h+a
0 100 e cotp
5
—m —m
1) 3™ 2 5043m 3) 5™ 4)1004/3m find h
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AB = x 9. Angles are in the ration 1:2: 3
AP = nAB = nx a
~h=—(a+b)(3b—-a)
Tano=—— = 1 2b
2nx  2n 10. a=220
b =100
Tan(oc+[5)=i=l .
xon Apply - h = —4/(a+b)(3b—a)
Apply Tan (o + ) 2b
formulae substitute 12. Tan30°=h/d
. d =h cot 30°
Tan o and find tan 3 "
i Tan60°= ———.. (1
Apply X=—d§m(B+a) d-12 ™M
sin(B —a) substitute d = h cot 30°
d=30° in (1) & find ‘h’
00
p=60 13. Tana:L—Ml)
o =45° x+d
; h
Aol X:dsm(BJroc) Tanp = 5
pply sin(B—a) x—d
d=h Tan(90—0)=1 — (3)
B =45 d
0= solve (1), (2) & (3) tofind h
d=10 14. Tan@=£—)(l)
o =45 d
p=160 Tanoc:Ld%Q)
X:dsin(BJroc) a;:
sin(B—a) TanB=——-—>(3)
a=2 _ b+d _

_ 459 (i) solve (2) & (3)to findh & d
a= (ii) substitude h, d values in (1)
B =60’ 15. a=AC-AB; b=AE-AD
y=30° a_AC-AB_lcosp—Icosa

_asinasin(B-y) b AE-AD Isino—Isinf

B sin(B—a) apply transformations
d =200 16. LetBD=h
oL = 45° In right angled triange ACD
B=60° sins = L
=15 2 AD

AD =
asinasin(f—y) , r 0osee oc./ 2
h = (B0 In right angled triangle
sin(B—a
o = 45° rcoseco/2
=60°
b h:rcosecgsinB
y=30° 2
_asinosin(B-7y)
sin(B—a)
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17.  Inrightangled triangle ABD

Tan60’ = AD
1000
AD = 1000 /3

Apply similar triangle
properties to triangles ABC & BEC
AD AC
BE BC
18.  (AP)?=(AB)? + (BP)?
=h2 + g2
(PC)?=(H-h)?+d?
(AC) = (AP)?* + (PCY
H?=h?+d?+ (H - h)* + d?
H2 =h2 + d? + h2- 2Hh + h? + d?

h* +d?
h

H=

h
19. Tan6=—
X

x=hcot0

Tan@zé

y
y =2hcot©

Tan0O= 3h

z
z=3hcot0O

X+Z_

20.

using (1) x (2) fin
21. CQ-=x

BC=y

AB =z

Q.

+y+
Cot=21 Y2

X+y
h

Cot [3:

cot _i
"

Sub cot a, cot3,coty values in
BCcota—CAcot+ABcoty

22.

23.
24.

25.

Tan 30° =
h+x

1 h

U?:h+x
h+x=,/3h
x = h(4/3 -1

Distance time
X 10

= h(+/3 ~1)in 10 min

__lo 43+l
3-1 3+1

h=5(/3+1)

-, Time taken to reach the shore

—> time taken to cover x + time taken to cover h
Same as problem 22

= S is circumcentre

SA=R

4
: .
sin 60

=2R

distance
Speed= ———
time

= -—=R

NE]

Speed= /3
10 m
convert time into hrs

3300 3300 /3
Tan60°= —— =d= Nl \/—-1100\/_

3300—h
1100/3

1 3300-h

5110043

h =2200
h =2200 m in 5 minutes

Tan30° =

g distance
speed = —
P time

Distance to be converted meters of kilometers
Time to be converted interms of hrs.
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28.

29.

ol4 =0
akm [0

90°

Xkm

90-a

(@]
o0

tano = D
b
tan(900 —a) =

COt(IZD
a

tanoacota = E
b

—h=+ab

Q| =

h
a

a=90"-a+6

200=90+6

cos2a = cos(900 + e): —-sin®

h2
_tan? -5
Sme__'l tanza _ b2
1+tan“ a h
2
__(b—aj_a—b
b+a a+b

30.

31.

32.

AN =hcot 9, BN =h cot ¢

AN BN .
—— = ——simplify
sinf

sina.

AOP is aright angled triangle
OA = hcot6,0B =hcot(90 - 0)
tano = L,OB =htano

100

10042
h

h 10042

100 h

tano =

= h=100(2)2

50 +x
FG

tan45° =

FG=50+x

50 -x
50+ x

tan15° =

100
X =
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E
X
D 0—a
33.
h 0 h
[0}
C A

tana = g,tan(e —a)=

T | X

~h+x=h+b.tan(6-a)

h
@nd= | tana.(h +b%)

- 1+tan9.Z b+htang

34.

h

From AACD ; j—)
sin(0 —45°

_ C
~ sin15°
: 0
.Ezﬁﬂ@:ﬂgj_ég)
c sin15
h e
sin(180-0) sin30°

From AABC;

¢ sin30°

V3 +1

from (1) & (2) = sin6 = 252 =0=75°

30°
35. 30°

A

cosec30° = oP

OP=a x?2

1)

36.

Assertion and Reasion :

Height of center of the balloon =

rcos ec%sianherea =60°p=30°

1

=Tan™' —

b 9

a+p=Tan"' + Tan™
n+l 2n+1

i
a+p=—
b 4

New type Questions

Assertion (A) : The angles of elevation of a tower
from two points which are at distances 12 mt and 64
mts from the foot of the tower on the opposite sides
are complementary. The height of the tower is 24
mts.

Reasion : The angles of elevation of a tower from
two points which are at distences ‘a’ and ‘b’ from
the foot of the tower are Complementary then the

height of the tower is /gb .

1. BothAand R are ture and ‘R’ is the correct
explanation of A

2. BothAand R are true and ‘R’ is not correct
explanation of A

3. Ais true but ‘R’ is false

4. ‘Ais false but ‘R’ is true.

Assertion :(A) : The shadow of a tower on a level

plane is found to be §() meters longer when sun’s

altitude is 3()° than that when it is 45°. Then the
height of the tower is

30(\/5 + l)meters

Reason : The angle of elevation of a top of a tower
standing an horizontal plane from a Point‘A'is '¢'.
After wlaking a distance ‘d’ meters towards the foot

of the tower, the angle elveation is found to be S

d

. ="
then the height of the tower is cota —cot 8

1. BothAand R are ture and ‘R’ is the correct
explanation of A

2. BothAand R are true and ‘R’ is not correct
explanation of A

3. Ais true but ‘R’ is false

4. ‘Ais false but ‘R’ is true.
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3) A ladder rests against a wall at an angle 3(°to the 6) (i) The angle of the elevation of the top of a tower of
horizontal. lts footis pulled away through a distance . . .  Tan™' =
X so that it slides a distence 'y’ down the wall finally height 100 mts from a point fo its foot is 5
making an angle (° with the horizontal then x=y. then the distance from the point to its foot is ‘a’.

(ii) From the ship mast head 200 mts height, the
Reasion : Aladder rests against a wall at angle ' angle of depression of the boat is observed to be
to the horizontal. Its foot is pulled a way through a 4 59 . Then the distance of the boat from the ship
distence ‘a’ so that it slides a distence ‘b’ down the is b’
wall, finally making an angle S with the horizonal (iif) From the top of a cliff 240 mts height, a man
observes the anlge of depression of a boat is to be
o+ 0 i
then tan s —bla 60°, .thgn‘thye distance of the boat from the foot of
2 ' the cliff is “c’.
(o The ascending order of a,b,cis
1. S)?;Taﬁa?[ir:)dnifa,&e ture and ‘R’ is the correct 1 aboc 2 bca . 3. cab 4.ach
2 Both A and R are true and ‘R’ is not correct 7. (1) The angle of elevation of the sun, when the length
explanation of A of the shadow of a pole is ﬁ times the height of
3. Ais true but ‘R’ is false o
4.‘A'is false but ‘R’ is true. the poleis 'g'.
4.  Statement 1: A kite is flying with the string inclined (2) The angle of elevation of the sun, when the length
) . i of the shadow of a pole is euqals to theheight of the
at 30° to the horizanl. The height of the kite above o
- : poleis 'S".
the ground when the string is 15 mtlong is 7.5 mts. i
Statement 2: The altitude of the sun is 45°, When (3) The angle of elevation of the sun, when the length
the length of the shadow of a pole is same as height 1
of the pole.which of the above statement is true ? of the shadow of a pole is T times the height of
1.0nly | 2. Only Il 3
3.Bothland Il 4. Neither I nor I the pole is 'y '
2 Then descending order of «, 3,y is
Na,pBy 2) B.a,y
3) v,B, 4) B,y,as
5. ok , KEY
)
: - : 1M 21 33 43  5)1
. . . 6)4 7)3
|1_°OQ:45 |§OR =15 |ISQ=60
then the correct match fo the list | from list Il QUESTIONS FROM
SI1 PREVIOUS EAMCET
A) |QOS Dhery
1. A tower of x meters high has a flagstaff at its top.
I1 The tower and the flagstaff subtend equal angles at
B)@SO 2) 5 a point distant y meters from the foot of the tower
then the length of the flagstaff in meters is
311 (2005)
C) EQO 3) — 2 2 2, 2
4 y(x*-y") x(y+x’)
I 1. X2 4 v2 2. 2_ 2
D) |QSR 4) E y y
x(x2+y2) x(xz—yz)
I1 N - J N -/
5) — 3. T 3 4, SR
6 X -y X" +y
2. An aeroplane flying with uniform speed horizontally
A B c D one kilometer above the ground is observed at an
1) 5 3 4 1 elevation of ¢()°. After 10 seconds if the elevation is
2) 2 3 5 4 observed to be 30° then the speed of the plane (in
3) 1 4 3 5 km/hr ) is (2004)
4) 3 5 2 4 240 120
1. 7 2. 3. 4. — =
5 20013 324043 45
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3. A tower substends angles o, 20,30, at AB,C all 11.  The horizontal distan_ce between two towers is 60 m
_ _ _ and angular depression of the top of the first as seen
lying on the horizontal line through the foot of the from the second, which is 150 m height is 30°. The
AB height of the first tower is (1996)
towerthen i~ = (2003) 1) (150+2043) mt  2) (150 +15+/3) mt
Sin3a. 3) 150-20/5) mt  4) (150—20+/3) mt
* Sin2 2. 1+2Cos2a. 12.  The angle of elevation of the top of a tower from a
mza point in the same level as the foot of the tower is
Sin2a 15°. On moving 100 meters towards the tower, the
3. 242C0s2a. 4. — angle of elevation increases to 30°. The height of
Sino the tower is (1996C)
4. From a point on the level ground, the angle of 1)50mt ~ 2)100mt  3)150mt  4)200 mt.
elevation of the top of a pole is 30°. On moving 20 13.  Aperson walking along a straight road towards a hill
meter§ nearer, the angle of eIe\{ation is 45°. Then observes at two points distance ﬁ km, the angle
the height of the pole in meters is : (2002) of elevation of the hill to be 30° and 60°. The height
3) 15 4)20 2
5. The shadow of a tower standing on a level plane is 1) 372 km 2) g
found to be 60m. longer when the sun’s altitude is
30° than that when the sun’s altitude is 45°. The \/§+1
height of the toweer is (2001) 3~ km 4) /3 km
1. 30(\/5 + 1) 2. 30(\/5 — 1) 14.  Theangle of elevation of the top of the tower observed
from each of the three points A, B, C on the ground,
3. 30(3 + \/5) 4. 30(3 - \/5) forming a triangle is the same angle o.. If Ris the
6.  Two towers of heights h,and h, subtend angles 60° circum radius of the AABC, then the height of the
and 30° respectively at the midpoint of the line joining tower is (1994)
their feetthen h, : h, = (2000) 1) R Sin o 2)R Cos o
1)1:2 2)1:3 3)2:1 4)3:1 3)RCot o 4)Rtan o
7. From the top of a building h metres, the angle of || 15. Aflag staff of 5 mts high stands on a building of 25
depression of an object on the ground is o, the mthigh. Atan observer at a height of 30 mt the flag
distance of the object from the foot of the building is staff and the building subtend equal angles. The
(1999) distance of the observer from the top of the flag staff
1) h cot o 2)htan o 'S (1993)
3)hcos o 4)yhsin a 543
8. The angles of elevation of a tower from two points 1) 5\/5 2) 5\/5 3) 5\/3 4) \/5
ehich are at distances h, and b, from the footofIhe | 46, ABC is a triangular park with AB = AC = 100 om. A
tower on the same side are complementary. The clock tower is situated at the midpoint of BC. The
height of the tower is (1997) angles of elevation of the top of the tower A and B
are Cot' 3.2 and Cosec' 2.6. The height of the
h, tower is (1992)
1) yhyh, 2)hh, 3)h,/h, 4) h, 1) 25 mt 2) 50 mt
9. From the top of a building 60 m. high, the angle of 3) 100 mt . 4) 50\/5 mt
elevation of the top of a tower is found to be equal || 17.  Ifaflag staff of 6 mt high placed on the top of a tower
to the a}ngle of depressipn of the foot of the tower. throws a shadow of 2\/5 mt along the ground then
The height of the tower in meters is (1997) the angle that the sun makes with the ground is
1)100 2)90 3)120 4)105 9 9 (1990)
10. There are two tolwerls.or.w a horilzontal line. From the 1) 450 2) 30° 3) 75° 4)60°
midpoint of the line joining thewfegt, the tops ofthe || 18.  The top of hill observed from the top bottom of a
towers appears at angles of elevation of 60° and 30° building of height h is at the angles of elevation p
respectively. The first tower has a height of 100 m. and q respectively. The height of the hill is (1989)
The height of the second tower is (1996)
hcotp hcotq
190, 100 ") Cotp—Cotq ?) Cotp—Cotq
J3
hcotp hcotq
3) 1002 4) 100 ot %) Cotq-Cotp 4) CotP +Cotq
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19.

20.

21.

22.

23.

24.

25.

From the top of cliff 60 mt high, the angles of
depression of top and bottom of a tower are 30° and
60°. The height of the tower is (1988)
1) 40 mt 2) 50 mt 3) 60 mt 4) 30 mt
The angles of elevation of the tops of two vertical
towers as seen from the middle point of the line joining
the foot of the towers are 60° and 30° respectively.
The ratio of the height of the towers is
(1987)

1)2:1 2)3:1 3)3:2 4)3:1

The angles of elevation of a cliff at a point A on the
ground and at a point B 100 mt vertically above A

and o and 3 respectively. The height of the cliff in

metres is (1986)

100 tan 3
R Cotp —Cota

100Cotp
2) Cotp —Cota

100 tan 3 100cot
Cota + Cotp 4) Cota + Cotp

The angle of elevation of a cloud from a point h metres

3)

above the level of water in alake is  and the angle

of depresion of its image in the lake is ¢ . The height
of the Cloud is (1985)

hSin(¢+0) hSin(¢—0)
Sin(¢—0) 2) "Sin(¢ + 0)

hSin(0 + ¢) hSin(6 - ¢)
Sin(6—0) ) "Sin(0+¢)

On the level ground the angle of elevation of the top
of a tower is 30°. On moving 20 metres nearer the
tower, the angle of elevation is found to be 60°. The
height of the tower in metres is (1984)

10103  2)8/3 3) 63 4) 53

A man on the top of an observation tower finds an
object at an angle of depression 30°. After the object
was moved 30 metres in a straight line towards the
tower, he finds the angle of depression to be 45°.
The distance of the object now from the foot of the
tower in metres is (1983)

1) 1543 2) 15(/3 + 1)
3) 15(+/3 - 1) 4) 152 ++/3)

A flag - staff on the top of a tower 80 metres high

1
subtends an angle tan 1(5) ata point on the ground

100 metres from the foot of the tower. The height of
the flag - staff in metres is (1982)

1)10 2)20 3)30 4)40

10.

KEY

.3 3.2 4
8.1 9.
13.1
18. 1
23.1

.2 5.1
3 10.4
15. 4
20. 4
25.2

N = N
I
AN A=

24.2

HINTS

Tan30° = L

h+20 find h.

tan(90—a) = hﬂ - (2)

~(1) % (2)

“— T ;—>
—x——>

)
A,

tan 60 = @

X
100

" tan 60
tan 30°=h/x

150-h
60

= Tan30° =

60° 2\ 30°
d 7/ 20
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19. Tan60°=60/d
d =60 cot 60°
» h , 60-h
. 60° 30° Tan 30° = T
7
d 720 60—h
Tan 30°= ¢4 cot 60°
0 h] 0
12 Tan "1 tan60" = — = h,=xtan 60 h
'80 o 20. hx find —
o tan30° = —2 = h, =x tan 30’ h,
100 X
21. T =h/d
Tanls® — h _ h an o
x+100 hcot30+100 d =hcota
h h-100
13.  Tan60° = — tan} =
X
X = h cot 60° h—=100
Tan30° = = heota
X+\/§ hcot60 +\/§ x—h
14.  Since the tower subtends same o, atthe vertices of || 22.  Tan® =
tA'ABCthe foot of the tower is at circumcentre of d =(x—h)cot 6 (1)
riangle
Height of the tower = R sin o x+h
Tan ¢ =
5
15. TanO =—
d d=(x+h)cotdp — (2)
30 (1)=(2) = find x
Tan20 = — h
d 23.  Tan60’ = —
o, ) d=h t60Od
—tak® d -neo .
17. From AABD TanO =h/x Tan30° =
ha6 20+d
AACE Tan0 =
o x+243 Tan30" = o5 hh £60°
+
_h_ h+6 *
X x+2\/§ 32\/§h = 6x 24. —=Tan30° = X 5
n 6 x +30
Tan 6 = — = ———= \/g
X 2x/§
0 25. Tanoa = 80 = 4
=60 ' 100 5
18. Tanq=H/
d=Hcotq 5
Hh o=Tan —
= TanP = ———
d h
_ H-h Tan30" = — = x=hcot30
= X
Hcot q
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