HEIGHT AND DISTANCE

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HEIGHT AND DISTANCE Solution :

; : ; (35 Let height of tower AB=xm and BC=ym, DC=40m.
Sometimes, we have to find the height of a tower, building, tree, I o &:;1 e SR > =
distance of a ship, width ofa river, etc. Though we cannot measure : 2
them easily, we can determine these by using trigonometric ratios.

Line of Sight
The line of sight or the line of vision 1s a straight line from our eye
to the object we are viewmg.
[f the object 15 above the horizontal from the eye, we have to hift
up our head to view the object. In this process, our eye move
thrluugh an angle. This angle is called the angle of elevation of the De€i0m > C y
object.

AB X X

—— ="tan 60° ﬂ—:xﬁﬁ’}“z_ ...(1)

BC y V3

AB
Now Inrt AABD, — = tan30°
BD
i x |
@ 40+y 3
s X
E¥e  Aligle of elevation = 3x=40+y = 3x =40+ = [using (i)

[fthe object 1s l'}t:Il}W'lllﬁi]ﬂ[izl?fltﬂ! ﬁ{il]]‘thtt eye, tlIu:n we have to I VTN N :4{}\5 e 4{}\5
turn our head downwards toview the object. In this process, our
eye move through an angle. This angle 1s called the angle of x = 203m

depression of the object.
IEEEEEIE® 2: As observed from top of a light house 100 m. high
above sea level, the angle of depression of a ship sailing directly
toward it changes from 30° to 45° The distance travelled by the
ship during the period of observation is
Solution :

Let *y" be the required distance between two positions O

and C ofthe ship

Inrt. AABC,

Angle of depression

A Top
A

Ball
Light house
100 m

LR el L /0 A person observed the angle of elevation of the top

of a tower is 30°. He walked 40 m towards the foot of the tower
along level ground and found the angle of elevation of the top of
the tower as 60° Find the height of tower.

0 €& y = (Ce=x—B
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X
oot d45° =—— x=100 ...1)

100 =~
}"+.7‘[
— =¢ot 30°
In AAOB, “—
— y+x=10043 = y=10043-x

— y=10043-100 [using(i)]

= y=100(v3-1)
=y =100(1.732-1)= 100x 0.732=73.20m.

B el 7 0 A 2S5 m long ladder is placed against a vertical

wall of a building. The foot of the ladder is 7 m from the base of
the building. If the top of the ladder slips 4 m, then the foot of the
ladder will slide by how much distance.
Solution :

Let the height of the wall be h.

P

—s—>

x

Q 7 «—— X 35

Now, h =252 — 72

=576 =24m

QS = /625400

= 4225 =15m

Required distance. x=(15-7)=8m

IEEZETIE® /: 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.

Solution :

Let x be the distance of hill from man and & + 8 be height of
hill which is required.

Inrt. A4ACB. *"I*
A I

tan 60° = —C -~ 4

i X I

h

- 3=—

= 5 i {2

Inrt. ABCD. T
D R

tan30° = =— :
BC

I

s e
B ox

~. Height ofhill = 1+ 8 = \Bx+8=(\3) (8/3)+8 =32 m

o _T=3-..E

Distance of ship from hill= x = 83 m

el 5: A vertical to stands on a horizontal plane and is

surmounted 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.

Solution :
Let A8 be the tower of height A meter and BC be the height
of flag staflf surmounted on the tower.
Let the point of the plane be D at a distance m meter from
the foot of the tower.

InAABD,
1."_f
St
| T
h
ol
(e im
D g \ o A
| h
tﬂn}[}“=£ —, —=-:-"-"-’='-Eh ........... (1)
AD J3 x
InA ADC.
| AC 5+h 5+h
tan60°="— — VB=—ox="—nr i
mn D = 3 ﬁ (11)

S5+ h

N

From (1) and (1), ﬁh — = M=5+h= 2h=5 =

h=
So, the height oftower =2.5m

6: The angles of depressions of the top and bottom of

8m tall building fron the top of a multistoried building are 30°
and 45° respectively. Find the height of multistoried building
and the distance between the two buildings.

=25m

2 | n

Solution :
Let AB be the multistoried building of height /s and let the
distance between two buildings be x meters.
L XAC=LZLACB=45° (Alternate angles)
2 XAD= /7 ADE=30" (Alternate angles)
: . AE I  h-8
In AADE, tan30 D = N

X
[+ CB=DE=x]
= x=aB=8 00000 e (i)
In A ACB.
1'3"45&=;—r = l=;—1 se=h (i)
X X
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Height and Distance

A AT S = A T
A |8

o £ L2

Bim ok 3

1 e : g
From (1) and (11). 7106

\E h-By=k = ﬁh—‘&ﬁ:h = T m/sec =146 4 m/ sec

= Bh-h=8B = h(3-1=83 2196 18

a2 * - km/ hr = 5270 Jan [ hr

83 +D) 2
2

Hence, the speed ofaeroplane1s 527.04 kim/hr.

3 83 H{ﬁﬂ}
= Bl ol

h

Rel TS 8: A boy is standing on the ground and flying a kite

with 100m of string at an elevation of 30°. Another boy is stand-

= h=4BRB+) = h=4(3+3) metres ing on the roof of a 10m high building and is flying his at an

From (1), x=/ elevation 0f45°, Both the boys are on opposite sides of both the
S0, x = 4(3++/3) metres kites. Find the length of the string that the second boy must have
sothat the two Kites meet.

Hence, height ofmultistoried building = 4 (3+ »,ﬁ} metres Sokision :

distance between two building = 4 (3 + NE) ) metres. Let the length of second string be.x m.

InAABC,
e 7: The angle of elevation of an aeroplane from a i L 4C
point on the ground is 45°. After a flight of 15 sec, the elevation sin 30° = T or 5 = ﬁ = AC =350m
changes to 30°. If the aeroplane is flying at a height of 3000
metres, find the speed of the aeroplane. InAAEF,
Solution : . . ) ¢ AF 1 AR~ FC
Let the point on the ground is E which 15 v metres from sih45%=— = 5 =
point B and let after 15 sec. flight it covers x metres AE % =
distance L 50-10 e 5 il ]
4 =5 = 2 AC=50m, FC=ED=10m
In AAEB, tan45%= ke V2 &
1 40
3000 , B O
= 1= = p=3000m e (i) = B = x=4042m
¥
16 CD 1 3000
T t. = e —
In ACED, tan D =3 y Ay
(' AB = CD)
. &
= x+y=30003 (i)
From egs. (1) and (11)
x+3000= 3{}{}[}-\5 = x = 300043 = 3000 L6
= x=3000(-/3-1) = x=3000x%(1.732-1) B

= = 2 = x=219m e
x=3000x0.73 So the length of string that the second boy must have so

Speed of aeroplane = DIStE:}IICE i that the two kites meet = 40+/2m
Time taken
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Height and Distance

A person, standing on the bank of a niver, observes that the
angle subtended by a tree on the opposite bank 1s 60°; when
he retreates 20m from the bank, he finds the angle to be 30°,
The height of the tree and the breadth of the river are —

(a) 1043 m,10m (b) 10m, 10,3 m

(c) 20m,30m (d) None of these

What should be the height of a flag where a 20 feet long
ladder reaches 20 feet below the flag (The angle of elevation
of the top of the flag at the foot of the ladder 15 60°)?

(a) 20 feet (b) 30 feet

(c) 40 feet (d) 202 feet

A vertical pole with height more than 100 m consists oftwo
parts, the lower being one-third of the whole. At a point on
a horizontal plane through the foot and 40 m from 1t, the

|
upper part subtends an angle whose tangent 18 g What 1s

the height of the pole ?

(a) 110m (b) 200m

(c)  120m (d}y 150m

The angular elevation of a tower CD at a place A due south
ofit 1s 60° ; and at a place B due west of A, the elevation 1s
30°. If AB= 3 ki, the haight of the tower 18

(a) 243 km (b) 3./6 km

(c) ¥ km (d) %ﬁ" I

The angles of elevation of the top of a tower standing on a
horizontal plane from two pointsona Ime passing through
the foot of the tower at a distance 9 ft and 16 ft respectively
are complementaryangles. Then the height of the tower is
(a) 9t (b) 12ft

(c) 161t (d) 1441t

From 125 metre high towers, the angle of depression of a
car 145", Then how far the car is from the tower ?

(a) 125metre (b} 60 metre

(c) 75 metre (d) 95 metre

The shadow of a tower standing on a level plane is found to
be 30 m longer when the Sun's altitude changes from 60° to
45°. The height of the tower is

(@) 15(3+3)m () 15(v3+1)m
(c) IS[‘v’E—I]m (d) 15[3—".5]111

In the adjoining figure, the length of BC'1s

(@} 24/3cm

(b) 3.3cm
() 443cm [
(d)y 3Fcm A B

EXERCISE

Y

10,

11.

12,

13.

15.

[fthe angle of depression of an object from a 75 m lngh tower
1s 30°, then the distance of the object from the tower 1s

(@) 253m (b) 5043 m

(c) 7543 m (d) 150m
The angle of elevation of the top of a tower at pont on the

ground is 30°, [fon walking 20 metres toward the tower, the
angle of elevation become 60°, then the height ofthe tower 15

10
— metre

"
(d) None of these

The top of a broken tree has its top touching the ground
(shown in the adjoining figure) at a distance of 10 m from
the bottom. 1fthe angle made by the broken part with ground
is 30°, hen the length of the broken part is

(a) 10 metre (b)

(C) 103 metre

20
(@) 1043 cm (b) 5 m
{c) 20cm (d) 20,3 m
3 #,-"'A
F‘Fr""
i‘lr
J B
30°
A I0m C

An aeroplane flying horizontally 1 km. above the ground is
observed at an elevation of 60° and after 10 seconds the
elevation 1s observed to be 30°. The uniform speed of the
aeroplane in km/h is

(a) 240
(© 603

[fthe length of the shadow of a tower is .3 times that of its

(b) 24043
(d) None of these

height, then the angle of elevation of the sun 1s

(a) 15° (b) 30°

(c) 45° (d) 60°

An aeroplane at a height of 600 m passes vertically above
another aeroplane at an instant when their angles of
elevation at the same observing point are 60° and 45°
respectively. How many metres higher 1s the one from the
other 7

(a) 286.53m (b) 274.53m

(c) 253.58m (d) 26383m

A person ofheight 2m wants to get a fruit which 1s on a pole

10

. ‘ . 4 ]
of height ( 3 Jm. If he stands at a distance of [ N m
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Height and Distance

16,

17.

15,

19,

20,

from the foot of the pole, then the angle at which he should
throw the stone, so that it hits the fruit 15

(a) 60° (by 45°

(¢) 90° (d) 30°

A straight highway leads to the foot of a 50m tall tower.
From the top of the tower the angles of depression of two
cars on the highway are 30° and 60° . What 1s the distance
between the two cars?

100

(a) ‘E"“ (b) 1003 m

(c) 86.50m (d) None of these

From the top of apillar of height 20m the angles ofelevation
and depression of the top and bottom of another pillar are
307 and 45° respectively. The height of the second pillar (in
metre) 1s;

(a) %[\E—]] m (b) %(ﬁ+l) m

20
(c) ZIJ-\,E m (d) E i

Ata point P on the ground, the angle of elevation of the top
of a 10m tall building and of a helicopter hovering some
distance over the top of the building are 30° and 60°
respectively. Then, the height of the hehicopter above the
ground is

10

(a) Em (b) }{}ﬁ I

20

(¢} 5 m
There1s a small 1sland in the nuddle of a 100 m wide river.
There 1s a tall tree on the island. Points P and Q are points
directly opposite to each other on thetwo banks and in line
with the tree. Ifthe angles ofelevation of the top of the tree
at P and Q are 302 and452, then the h cight of tree 1s ¢

(@)  50(+/3-1)m (b) 503 m

(d) 30m

100
(c) 5ﬂ{ﬁ+ Dm (d) ﬁ—l

Ifthe angles of'a tower from two points distant g and b (b =
a) from 1ts foot and in the same straight line from 1t are 60°
and 30°, then the height of the tower 1s:

(a) fa—b (b) Jb—a
a
(¢) Jab (d) J%

The angles of depression of two ships from the top of the
light house are 45° and 30° towards east, Ifthe ships are 100
m apart. then the height of the light house 1s :

(a) Sﬂfﬁ—]]m (b) 5U[ﬁ+l}m
50

V3-1

m

m

() 50(~+/3)m (d)

23,

2],

j {_Lﬂ- —2— km

A balloon of radius r makes an angle « at the eye of an
observer and the angle of elevation of its centre 1s B. The
height of its centre from the ground level 1s given by:

(a) 7 sin P cosec /2 (b)Y 7 cosec o/2 sin o

(¢} rcosec o sin 3 (d} None of these

The angle of elevation ‘0" of the top of a lilght house at a

5
point ‘A’ on the ground is such that tant= o When the

et

point 1s moved 240m towards the light house, the angle of

: 3 :
elevation becomes ¢ such that tan ¢= % Then the height of

light house 1s:
(a) 225m (b) 200m
(¢} 215m (d)e 235m

At the foot of a mountain the elevation of its summit 15 45°;
after ascending 1000 mtowards the mountain up a slope of
307 inchination, the elevation 18 found to be 60°, Find the
height of the mountain:

‘Eﬂkm (b) V31

2 2

| |
"'E' (dy —=km

V3

The angles of elevation of the top of a building and the top

kim

(a)

‘ofthe chimney on the roof of the building from a point on

the ground are x and 45° respectively. The height of building
is 1 metre. Then the height of the chimney, in metre, 15

(a) hcotx+h (b) hcotx—h

(c) htanx—h (dy htanx+ h

From a lighthouse the angles of depression of two ships
on opposite sides of the hghthouse are observed to 30°
and 45°. If the height of lighthouse 1s /i, what is the distance
between the ships?

@ (B+1)h (b) (3-1h

€ 3k (d) [H%}’r

On walking 120 m towards a chimney in a horizontal line
through its base the angle of elevation of tip of the chimney
changes from 30" to 45°. The height of the chimney 1s.

(a) 120m (b) ﬁ[}(ﬁ_]}m

(c) 5{}(ﬁ+]}m (d) None of these

DIRECTIONS (Q. Nos. 28-32) : Read the following information
carefully to answer the questions that follow.
As seen from the top and bottom of a building of height i m, the

angles of elevation of the top of'a tower of height

[3+~E]h

n
2

are o and 3, respectively.

28,

[f p = 30° then what is the value oftan a?
(a) 1/2 (by 13
(c) 14 (d) None of these
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al,

3.

35.

Height and Distance

If oo = 30, then what 1s the value oftan ?

(a) 1 (by 172

() 173 (d} None of these

If oo = 30° and & = 30 m, then what 15 the distance between
the base of the building and the base of the tower?

(a) 15+15~.Em (b) 3ﬂ+15-.@m

(¢} 45+1 5J§ m (d) None of these

If f = 30” and 1f 0 1s the angle of depression of the foot of
the tower as seen from the top of the building, then what 1s
the value of tan 6?7

(-4
33

=
33

A spherical balloon of radius » subtends angle 60° at the
eye of an observer. If the angle of elevation of 1ts centre is

60° and 4 1s the height of the centre of the balloon, then
which one of the following 1s correct?

(@) h=r (b) h=42r

{C} h= ﬁ;- (d] h=2r
What 1s theangle of elevation of the Sun, when the shadow

3
i, Eree)

33

(a)

(c) (d) None of these

of apole of height x m1s % m?
3

(@) 30° (b) 45°
(c) 6F (d) 75¢
The heights of two trees are x and y, where x' = yv. The
tops of the trees are at a distance z aparl. If 5 is the
shortest distance between the treés, then what is s~ equal
to? '

@ x+y —z — 2y
i s 2

by x +q3y -2

(‘] g -

() x +.lr’? T ISR

L

(d) 2 —xt - ‘_1-‘3 + 2xy

The shadow of a tower standing on a level planeis found
to be 50 m longer when the Sun’s elevation 1s 30°, then
when 1t 1s 60°. What 1s the height of the tower?

(a) 25m (b) 253 m
25

(¢} —F—m
3
The angle of elevation of the top of a tower 30 m high from

the foot of another tower in the same plane i1s 60° and the
angle of elevation of the top of the second tower from the
foot of the first tower i1s 30°, The distance between the two
towers in m times the height of the shorter tower. What 1s
m equal to?

@) 2

(d) 30m

b) B

(¢) (d)

1
2

L7

35,

40

41.

4,

43.

From a certain point on a straight road. a person observe
a tower 1n the West direction at a distance of 200 m. He
walks some distance along the road and finds that the
same tower 18 300 m South of him. What 1s the shortest
distance of the tower from the road ?

300 500
(a) — (b) ——m
Nl J13
@ 29, @ 2

.V"E —Em

The angles of elevation of the top of a tower from two
points P and Q at distances m” and n” respectively, from
the base and in the same straight line with it are
complementary. The height of the tower 1s (CDS)
(a) {mu]m (b) mn'

() m'"n - (d) mn

The angle of elevation ofa cloud from a pomt 200 m above
a lake is 30° and the angle of depression of its reflection
in the lake. is 60° The height of the cloud is (CDS)
(a) 200m (b) 300m

(c) 460 m (d) 600m

From the top of a tower, the angles of depression of two
objects P and Q (situated on the ground on the same side of

the tower) separated at a distance of 100(3 — \E Jm are 45°

and 60° respectively. The height of the tower 15 (CDS)

(a) 200m (b} 250m

(c) 300m (d) None of the above

An aeroplane flying at a height of 3000 m passes vertically
above another aeroplane at an instant when the angles of
elevation of the two planes from some point on the ground
are 60° and 45° respectively, Then the vertical distance
between the two planes 1s (CDS)

(a) Iﬂﬁ[]{xﬁ—l}m (b) H}I{}Iﬁﬁm

(&) 1000(3—+3)m (d)  30003m
A pole 1s standing erect on the ground which 1s horizontal.
The tip of the poleis tied tight with a rope of length ,fj2 m

to a point on the ground. If the rope 1s making 30° with the
horizontal, then the height of the poleis (CDS)

(@) 2.3m b) 32m
(¢) 3m (d) 3m

Twoobservers are stationed due north ofa tower (of height
xmetre) at a distance ymetre from each other. The angles of
elevation of the tower observed by them are 30° and 45°
respectively. Then x/y 1s equal to (CDS)

3121 -1

(a) > (b) 5
341
(0) ‘r; (d) 1
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Height and Distance

HINTS & SOLUTIONS

From right angled As ABC and DBC,
we have

tan 60° = s dtan 30° o
n60°= —— andtan ~ DB

h
— f3=—
X
I h
and " x+20

::-h=xﬁ D A B
—20 Mt—— 3 —

x+20

and h= *JE

'J_ x+ 20
= X =T:}3};=x+2{}:ﬁx=lﬂm

Putting x= 10 inh=./3 x, weget h=10.f3

Hence, height of the tree = 1043 m and the breadth of
the river= 10m.
(b InAABD, D

BD
tan 60" = —
B

[=

= B=—

h
AB : £

=4 ABzL 20)

NE)

= Alel 3
3

Now, in AABC
AC?=AB*+BC?

=
2 h | 2
= 20 —{ﬁ] +(h - 20)
h?+3h*>—120h=0

4h*—120h=0

h(h-30)=0

h=0or 30

h = 0 not possible

= h=30f

Let h be the height of pole, upper portion CD subtend
angle O at A.

Uy

]
Then. tan 8 = —
en, tan 5

Let lower part BC subtend angle ¢ at A then

InAABC,
1
2h/3
G
5 h/3
9 v
Aq 40 I-B
RE"Sah / § h
tang = = =
AB 40 120
In AABD,
BD
tan{b + ¢) = —
(0+¢ AR
tanO+tand h
— =
|—tanBtang 40
1 h
57750 h
—, 2 120 _
b 40
240
2(60+h) h
::"__:5. P
(240—h) 40
= 80(60+h)=240h—-h? = 4800 +80h=240h—h?
= h?-160h+4800=0 = (h—120)(h—40)=0
— h=120
4 (d) InA ACD, we get AC = hcot 60° = h.{1/~3), In
ABCD, BC=hcot30°=h /3 .
Therefore, from right-
angled triangle BAC, h
we have
BC2=AB? + AC2 2

-

2 (hﬁ)z — (3 +[L]* 30 60°

"E B 3km A

% l'l2 8 B
— 3h- =‘}+§ —= Eh‘:g

— k2= E
8
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Height and Distance

33 36 g D
—h= 2\5 ket = :{_ kin In AABD, tan 45° = 0+ x
5. (by In AABC
1= orh=30+x
? 30+ x
Lo 9 Putting value of x from (1)
h
h=30+—
In AABD 5
tan = & (3 -1
16 ) or b -\.ﬁ =3{}::--|1=15[3+«J'§} m
o+ =90° (given) B! ? "C[ﬁ B 3
Sk &  (d) sin30° . AT B BC=3
sin = —= 7 =3 cm.
since tan[}:"'_l AC 2 5°%
16
9 (C) 30 ki
/ / 16 | ¢) tand0"=—
tan(90 - )= ik = cota = —jt}rtan ao=— _(2) OB
16 16 h
From egn. (1)and (2) =
h 16 -
B2 h? —16%9 = h=12feet.
9 h
Tower
A
6. (a) Tower
- B
0 (Object)
| 75 m
125 m =
= S5 O#
% — OB=753m
B Car ' W
In AABC P
AB . 3 25
tan = — = tand5" = E:»1 = 158
BC BC BC
BC=125m
Hence, car 1s 125 m from the tower., h
A
30° 60°
h B 20m A O
7 (a)
45° 60" " OA = hcot 60°, OB=h cot 30°
D 30m C X OB— 0OA=20=h (cot 30° — cot 60°)
h 200 2043
In AABC, tan60°= — = h= & == — 1.3
X . =
5-%)
h
X= ﬁ wl1)
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Height and Distance

AC 3 10m

AB — 2 AB

1. (b)) cos30°=

20
= AB= :E .

12, (b)) d=Hcot30°—-Hcot60°
Time taken = 10 second
cot 30° — cot 607
10

speed = % 60% 60 = 2403

1 km

ﬁ_[}l’l
30°

Y

13. (b) Let height of tower (AB) be h metres, then length of its
shadow (BC)= /3 hmetres.

ﬁ- Sun
A

C w@_h B

Let angle of elevation be ¢ .

h I
th an) = ", ="
1N tand Br- B
=5 f =30°
Let the acroplanes are at point A and D respectively.
Aeroplane A 1s flying 600m above the ground.

4. (¢

A
D
B
So, AB=600.
ZACB=60°, /DCB=45"
AB 600
From AABC, Be ~tan 60°=BC= o 20043 .

DB
From ADCB, B tan 45° = DB=2004/3 .

So. the distance AD=AB — BD =600— 20043
=200 (3— +/3)=200(3-1.7321) =253.58m.

15 (d) A
B 0 C
E D

BE = CD=height of man=2m

8
=tan 0=30°= 0=30°
16: «(a) Here, 0 = 60°, 6,=30°
h=50m
DC=x

Tower

cot B> —cot O
x=h{cotO,—cotb,)

=5G[J§_l]=m=}_ﬂ}ﬂln

17. (b
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A-254 Height and Distance

Let AB and CD arepillars.

AB ] AB
Let DE=h tanEﬂ“=u——=>~J_-=—
From A ADE, tan 30° ar w3
ool of x=+/3 AB
= =— = AE=M3 )
AR \E 1
tan45° = AB i
From AACE, In A AQB, " BO BO ~100—x :
20 = x=100-AB
tan 45" = —= AE =20 ; : ¥
™ AR - So from (i) and (i)
FECANBRoN {T), V3 AB=100- AB = AB(+/3+1)=100
20
EE‘:!:«.E = h=—=m
) 100 3-1
: — AB= x =50(+3=1)
P3+1 W31
{}+ ol («f—+ l] 1
- Required height= = \r e ! . Height of tree = 50(y/3 <1} inietre;
18.  (d) Let RQ bethe height of building, then RQ=10m. Sbe 20 (¢) Let ABbe the tower
the position of helicopter. Then such that
InAPQR, CB=qand BD=5
- In AABC
X tan30°=5PQ = ~1043 »
PQ tan 30° tanb0P—— =
BC a
S
— AB=a\3
InAABD,
A
R
60 10an 30 60~ i
307 # D b
P Q B h b
SQ an 300 = AB
- In ASPQ. tan 60 P AP
I AB
SQ g, A
= =<3
PQ N
From equations (1) and (11)
—SQ =PQx+3 (AB)? = ab
=10/3x3=30m AB = +Jab
19. (a) Here height oftree = AB 21.  (b) Here let AB be the height of ight house and D, C are
In AAPB the ships such that CD= 100 m.
Applying short cut method.
A
A
Tree
45" 30°
Q B, X o 30° 45°
< 100m - D C B
+— 100 —x—» +— | (})—»
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Height and Distance

100 100

AB = = AB =

- cot 307 —cot 45"

=50(x/3+)m

10O(+/3 +1
At ({+}

22, (a) Let O be the position of the man’s eye and C be the
centre of the balloon.
In ACOA

=
«.E—l -\,E-—t—l

SBOC=-C0A = g- Here CA=BC=r

Inright angled ACOD

. CD
sinfy = —
b G
- CD=0Csinf (1)
In right angled ACOA. we have

F L
Eiil]B = E L=

ocC ¢in &

C. S0 (1) become

ct
CD=vr cosec - sin 3

.. Height of centre of the balloon 1s

: e
rsin 3 cosec F

=]

23. (a) Let CD bethe height=h

In AADC tanb = A
5 240+ x
[T
h
0 0 l
A e 240m —s X »D

5 5
! { i _}
12 240+ x 12
- 128=5(240 + x) (1)
In ABDC, we have
[Hl]{ti:E:}E: E_—.::-Jr:‘l—h
¥ x 4 o

4
SO []] becomes 12h = 5( 24[}+§ F:i‘l

=12h= IE[H}+%::~J 1 6/ = 3600

3600
=% h=——=225m

16
. Height of the light house =225m

(a) Suppose P bethe summitof the mountain and Q be the
foot. Here BN ‘and BM are perpendiculars from B to PQ and

AQ respectively.
Here AB=100m=1 km

AMAB=30°, - MAP=45°,
/NBP=60°, » BAP=15°

~ APB=15°

;. AABP 1s 1sosceles and AP = BP

P
e o
GO/ 45
B/ 00" i
<
45°
A M Q
ButAB=1 km=PB
In APBN
PN = BP sin 60°
In AABM
BM =AB sin 30°
PQ=PN+NQ
=PN+ BM
, : 3 I 3+1
=BPsin 60° + ABsin 30° = l£+].—= 3+
2 2 2
: ; .. oA3+1
.. Height ofthe mountain 1s J_; km.
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.5

Height and Distance

(by D

B &

AB=Building=/ metre
AD=Chimney =y metre
From ABCD,

A sy Y
BC BC

=BC=h+y
From AABC,

h

tmy=—="tanx=—

= BC=hcotx 1)
From equations (1) and (11),
h+y=hcotx

= v=(h cot x— h)metre

(a) In APBT,

h
tan 45° = —=1
'I.!

v=h

A€S—I—>T%€ =) >B

Now, in APTA

tan3ﬂ“=}—’=b .r=\5h

X

Required distance=x+4

=-u’r3'-fr+h

= h[ﬁ+ 1ym
(¢) Let the height of the Chemney be A

AB
In AABD tan 45°= —
BD

h
tand5°=—=1=> h=x

X

i)

2.

2.

(a)

A (7% himney)

fl

30° 45"
B)L

C D
&1 20 m-e— xim —>|
Now, m AABC

ho 1
120+ x -JE_r

Now put the value of h= x

tan 30" =

h |

1200h 3
= 3 =120+
3h=h =120 = b3 -1)=120

=

e 20 _V3+L 1203 +1)
i aB-1 B4 2

Height of the chimney (h) = 6[}[\1"37 +1)m

(b) Giventhat, =30°

In AAED p=i—rs 2
l: == l'_- —] =
n , tan B =tan E- B

DE= \r{iﬂE =ﬁ{3+ﬁ]h

)
3
= BC=DE==(1+3)k (-2 BC=DE) D)
Now. in AACB.
AC

= tano=——
BC

= BCtan a=AE-CE=AE-BD{(- BD=CE)
3 3 3 3-2
= B(C tan [‘1=[ :J_]ﬁ—h:ﬁ{-ii;:—-]

= %(I+’\E]htanu = [Hzﬁ}'r’ [from Eq. (1]]

l
tan o= 7

3
Given that, o= 30°
AC 1
In AACB. tan e =tan 30°= —

BC 3
= BC= 3 AC= .3 (AE-CE)

= .3 (AE-BD) (. BD=CE)
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Height and Distance

)

_ ﬁ[3+ﬁ—l],‘a=£{l+ﬁ}fz

Now, in AAED,

AFE

tan = ey =tanp= o=

[3"!*\6];1 J}T[Hﬁ]h
2

2

“E[rh@]h ‘E”;‘E] I

)

tan 3= 1
Given, o=30" and A= 30m
In AACB,

30. (c)

&b 1

tauu=t21113[}“=B—c=J§
il (AE —CE)=(AE - BD)

"::3 T | ¥ Pl TEo M.
NE)

— BC= ﬁ{“‘ﬁ—l}h

2

(1+3)

2

—~ BC=+3 30 =(+/3+3)-15

DE=BC= (45+15y3)m

Given that, p=3(°
In AADE,

3. (a)

AE | Z
tan = —— =ptan 30° =

DE DE

| ﬁ(lwﬁ]h

7
- B DE

3
— DE= EIHJ’:T}!:

InABDE.

BD h
tan 6= =
DE DE

h

= tan B= [from Eq. (/)]

E[Hﬁ}h

(W3- 2(3-D)
WB3+DHB-1) 3.2

2
3

..(ii)

(> DE=BC)

(*+ BD=CE)

(~*DE=BC)

M. (d)

(V3-1) V3 _(3-43)

3 B 33

: OB OB
sin 60" = — = AQ0= —— A 1
AO s 60° v
Now. in AACO
. 60" VOR ocC
s = = AOD= (7}
' A0 sin30" )
Comparing equation (7) and equation (i7)
OB  OC i 7
§in60°  sin30° 3 1
2 2
= J5
Let angle of elevation be 0.
A
¥
0 v

«— i —
Height of the pole =xm

and length of shadow = x/ J3m

_Vx_ g

¥
tan 0=
X X

NG

tan 0= /3 = tan 60°
0= 60"

A

i
AN

X

3]

W
k4 D'ﬁ' 5 }E
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Height and Distance

Here. BC is the shortest distance

In AABC, AB*+ BC* = AC* (Use Pythagoras theorem)
= (x —y}z 5

x4 }}2 o '3

7 —x —yl + 2xy

I--a

[

b4 U

=
Z
5

35. (b) Let the height of tower be i and BC = xm.

h b
In ABCD, tan 60°= — => N3 =—
X X
=  h= xf3 (i)

D

A

h

0 60° hd

30 &

A B
«—50m—> € X >

h
In AACD, tan 30" =
50+ x
1
3 50+x
= M) +x=3x
= x=25m
Now put the value of x in equation (i)
h= Eﬁﬁm

36. (b) Let the height of shorter tower be h then distance
between two tower = him.

L
M
D
T 30m
h
l 0 k4
A 60 307 B

S mh —

h | |
—-—.-:_::;.—-—.-—:-—

mh 3 m

In AABD, tan 30" =

m=«,@

| M

BH— 200m ———

(d)

Let a person be at point C observe a tower in west
direction at B. After walking some distance along
road he observed same tower in south direction. Let
angle C be = 0

In AABC

h= Jﬂf £(2)°
=J9+4 =13

; 3
s = ——
Ji3
In ABDC
sin B = E = E
ho 200

BD = 200 sin 0

T A
h
o
J 5 (90— x)
E-:HI e ';!P Q
b n #
Let & be the height of tower
In A ABQ
AB h ,
tanx= —=—...(1)
BO ,°
In A ABP
(90 —x) :
tz —Xy= =
amn )= Zp 3
h | h

cotx= . =
g 3]
m=- T tanx -

Now. from eqn (1),

I h
h mm‘?
2
n

2 T
h=mn
h=mn
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Height and Distance

39, (¢) C {L:Izud]
P * JH
200 m 200 m

A+ 200

('(Reflection)

h
tan 30° =—— PM=
an or —, ﬁ h

h+ 400 h+400
PM =
P NG

h+ 400
3h = = 3h—h=400

I3

tan 60° =

= 2h=400
= So, height of the cloud = 200 + 200 =400m
40, (c) Let AB istower whose height is h,

Distance between objects P and Q are 100(3 = qﬁ.”}-m

and BP is x m.

h

v

B i 9
———X Hili———le 100(3 5 m

In AABP

tﬂﬂfaﬂflﬂ:fﬂ:lﬁ—‘I
X iy

h
=T (D)

In AABQ

AB h

BO 100(3—3)+x

=5 h=100(3—- /3 ) +x

Now, from eqn (1), we put value of x

h:lﬂﬂ[3—ﬁ]+‘i

3

tan 45° =
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Surface of lake

h——%:lﬂ[}{S—ﬁ]

P
7

10055 )i
i (\3-1) B+

h

=rnu[3—ﬁ]

_fmﬁ(z 3+3—3—J§]

3-1

100x24343
2

h=100x3=300m

41, (o) P
3000
2 111
T60°
Q&2 C
CP,=3000m
CP, 3000
— = 111
B tan60° 3
3000

CP,=0C = T m

3000

PP,=CP,—CP,= (3'}9[’——

= (3000 - 1000 /3 )m

=1000 (3-,f3 )m
So, option (¢ ) 1s correct.
42, (d) InAPAB

A
J12 m
30°
P B




Height and Distance

1_AB
2 12
2 2
2 2
AB:-.EITI

So, option (d) 15 correct.

43. (c) Lettwo observers A and B are stationed at a distances
y from each other.

[
x
3F 45°
B A %
< > X £ =3
¥ |

Let CD be a tower of height x metre.
Also Z/DAC =45 and ZDBC =30°

X . X
In AACD, tan45° = ~ and In ADBC, tan 30° = —

X
= l1=—
t

I x
BByt

From(1)and (2) we get

t I

y+t 3
= fBt=y+t

L (B-1)e=y

1
= S0\
From (1) we get

x=t

1 3 +1
Yo
ﬁ—l ‘\E“I*I

B+l 3+l

— =

=1 2

X =

. Option (c) 1s correct.

i o

(D

w(2)
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