HEIGHTS AND DISTANCES

INTRODUCTION:-
One of the important application of
trigonomerty is in finding the height
and distance of the point which are
not directly measurable. This is done
with the help of trigonometric ratios.

Angle of elevation:-
Let O and P be two point where P is
at a higher level than O. Let O be at
the position of the observer and P be
the position of the object. Draw
ahorizontal line OM through the
point O. OP is called the line of
observation or line of sight, Then

/POM = 6 is called of elevation of P

as observed from O.

P
(Object)

M
(Observer) Horizantal line ¥
Angle of Depression :-

In the cbove figure, if P be at a loower

level than O, then /MOP = 9 is called
the angle of depression.
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(Observer)  yarizontal line

(Object)
P

Note :- -
In this chapter we solve all the
questions with the help of ratio. Some
important ratios are as following :-
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Figure Angle Ratio (Base : Height
Hypotenuse)

@) 30°v3:1:2
(i) 45°1:1:2
(i) 60°1:v3:2

So remember all these ratios, and with
the help of these ratios we can solve
question very quickly.

Note :- you also can make other ratio for
diffrent angle.

1

S — =

Useful Result :-
1 . 1f /PAQ=45",/BAM=30" a n d

/PBN = 60° then

h=AB [ﬁgﬂ ]
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LEVEL - I

meters high. Find

of its top from
from its foot:-

A tower is 5043
the angle of elevation
a point 50 meters away

0
(a) 6=60° b) 8=45

0
(© 6=30° @ 0=22))

The angle of elevation of the top of a
tower at a distance of 30 m from its
foot is 45°. The height of the tower

is:-

(a) 20m (b) 30 m
15
(© 1542 m d 5 m

If the ratio of the length of a pen to

its shodow is 1:4/3, the angle of

elevation of the source of light is :-
(a) 40° (b) 30°
(c) 60° (d) 90°
The angle of elevation of the top of a
tower at a distance of 500 m from its
foot is 30°. The height of the tower is

500(J§ - 1)
(a) = m (b) 500 m
50043 500(J§ + 1)
€ —3— m ) —=

If the éngle of elevation of the top of
a building from a point 50 m away

from its base is 60° , the height of
the building is :-

(@) 10043 m (b)50(J§-1)m
50
€) 753 m d) 5043
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10.

11.

If the of the shadow of g Pole i
times the height of the pole V3

angle of elevation of sun ig . the
(a) 60° (b) 300
(c) 45° (d) 9¢e

If the angle of elevation of sun x
and the length of the shadow of

of lenght P is S , then:- 2 pole

(@) P=ScosH ®) P=Sging
S

© F=cote @ P=seog

Determine the lenght of a ladder i
it is leaning against a vertica] wall
making an angle of inclination of 3
with the ground and its foot is 15
from the wall :-

(a) 15.77 m b) 10m

() 1043 m (d) 12.71m

The foot of a ladder leaning against
a wall of lenght 5 metre rest on a

level ground 5.,/3 metre from the

base of the wall. The angle of
inclination of the ladder with the

ground is :-

(a) 60° (b) 50°

(c) 40° (d) 30°

A balloon is connected to &

meteorological station by a cable of
lenght 200 m , inclined at 60° to the
hoizontal. Find the height of th¢
balloon from the ground. Assur
that there is no slack in the cable*
(8) 173.2m (b) 17.35m
() 123.2m

(d) None of these .
The angle of elevation of a mo?a
when the lenght of the shadoV ¢
pole is equal to its height is *~

(a) 30° (b) 45°

(c) 6Q° (d) 90°
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I ength of shadow of a pole on g 16.

. : . The |
if the d is twice the length f €ngth of a gtr;
- gvel B unthe angle of elcvat?;n . and a poing o g1 8 PetWeen a kite
of Th . the groy .
that polc ’ ; c Btnng makes nd is S0 m
the sunt is . With the Jeve] gro an angle of ggo
30° (45 Slack in the giriy, ik is n
{a], ors. kite is:- g the helght of the
c
one of these @ 5003 m
{d]el:]ﬂtudc of the sun at any istant V3 (b) 253 m
B g00. The height of the vertical pole () 25m @ 27
is ¢ will cast & shadow of 40 mis :- 17, The e J3 m
tha 10 ngth of a shadow of a vertical
b) 7z m T
(a) 20m V3 tower is J3 times its height. The
© 4043 M d 2043 m angle of elevation of the Sun s -
_ i ° above the
when the sun 18 30° a a) 30° _ .
b rizontal , the lenght of shadow cast EC)) 60° (b) 45
o building 100 m high is :- - o
by a building m - 18. A ladder is resting against a wall at
100 a height of 10m. If the ladder is
(a) 100y3 M (b) /3 m inclined at an angle of 30° with the
ground the distance of the ladder
() 50m d 503 m from the wall is:
5 The banks of a river are parallel. A (@) 10 . b) 20
swimmer starts from a point on one J3 J3
of the banks and swims in a straight © 1088 m i 205 %

line inclined to the bank at 45° and 19. One flies a kite with a thread 150

reaches the opposite bank at a point metre long, If the thread of the kite
20 m from the point opposite to the makes an angle of 60° with the
starting point. The breadth of the horizontol line, then the height of the
river is :- kite from the ground (assuming _thc
(a) 20m (b) 28.28m thread to be in a straight line) is :
(© 1414m - (d) 40m (a) 50 metre () 75V3m

(d) 80 metre

(c) 2543 metre

1
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LEVEL - II

tion of the top of
ts which are at 2
the foot in the

The angle of eleva
tower at two poin

distance a and b from
same horizontal line and on the

are
same side of the tower,
complementary. The height of the

tower is :-

(a) ab (b) JE

© 3%, @

From the top of h meters high cliff,
the angles of depression of the top

and bottom of a tower arc observed -

to be 30° and 60° respectively. The
height of the tower is :-

(a) 2% (b) %

2h
(c) N (d nJ3

A man from the top a 50 m high
tower, sees a car moving towards the
tower at an angle of depression of 30°.
After some time , the angle of
depression becomes 60° The
distance (in m) travelled by the car
during this time is :-

@ 5043 b) 5—05@
1003
© —3 (d 10043

A pole is standing erect on the ground
which is horizontal. The top of the

pole is tied tight with a rope of lenght

J12 m to a point on the ground. If

the rope is making 30° angle with
the horizontal, then the height of the
pole is :- :

(c) 3m (d 3 m
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Two observers are stationeq q

north of a tower at a distance o ge
m from each other. If the elevati; 0
of the tower observed by them g, 3?;
and 450 respectively, then the h&l Eht

of the tower is :-
(a) 10m (b) 16.32m

(c) 10(\6”1) m (d) 30m

The shadow of an electric Pole
standing on a ground is 40 less
when the angle of elevation changes
from 30° to 45°. The lenght of the pole
is :-

(a) 20(v3+1) m

(b) 20(~/§—1)m
(c) 20m

(d 2043 m

The angle of elevation of top of a tree
on the bank of a river from its other
bank is 60° and from a point 20 m
further away from this is 30°. The
width of the river is :-

(@) 10/3 m (b) 10m

(© 20m (d 2043 m
Find the decrease in the lenght of
the shadow of a pole, when the angle
of elevation becomes double. Give
that at this moment, the shadow of
the ground of a vertical pole of 161
high is 64 m. :-

(@) 42m (b) 40 m

(¢) 30m (d) 34m

A person standing on the bank of &
river observes that the angle’
elevation of the top of a tree 0% ‘
opposite side of the bank is 60° W/
he moves 50 m away from the bangﬂ’
the angle of elevation bacome® 2 [
T‘he height of the tree and width ©
Tlver respectively are:-

| t
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11.

12

13.
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@ 25

) 25+
ld 25, 253 m

L None of these

The angles of elevation of the top of a
tower as observed from the bottom
and top of a building of height 80
metre are 60° and 45° respectively.
The distance of the base of the tower
from the base of the building is :-

@ 20(~3-1)m
b 40(3+ vﬁ) m
© 40(3-+3) m

@ 40(v3+1) m

A man on the top of a rock rising on a
sea-shore obeserves a boat coming
towards it. If it takes 20 minute for
the angle of depression to change from
30° to 60° ., how soon will the boat
reach the shore ?

(a) 20 minute (b) 30 minute
(c) 10 minute (d) 15 minute
From the top of a 60 m high tower the
angle of depression of the top and
bottom of a building are observed to
be 30° and 60° respectively. The

height of the building is :-
(a) 603 m ®) 40/3m
(c) 40m (d) 20m

From the top of a cliff 30 m high the
angle of elevation of a tower is found
to be equal to the angle of depression
of the foot of the tower. Find the height

of the tower ?
(a) 50m (c) 60m
(©) 3043 m d 45m
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16.

17.

Wer stang
Plane and is gy, e
e ntal
og height 12 1, Ttmedbya
go TE:' the angle of elevation

m of the flagstaff s 30° P
of the top of the f] . P

agstaff
the height of the tofm_ ?‘S 45°. Find

(a) B(JE + 1) -

a point on the

() 12(V3+1) m
© 6(¥3-1) m

@ 12(¥3-1) m

A vertial pole fixed to the ground is
divided in the ratio 2:5 by a mark on
it , the two parts subtend equal angle
at a place on the ground, 14 m from
the base of the pole. If the lower part
be shorter than the upper one, the

height of the pole is :-
(a) J21 m b) 521 m
(€ 621 m d 7421 m

From the top of a pillar of height 80 m
the angle of elevation and depression
of the top and bottom of another pillar
are 30° and 45° respectively . The
height of second pillar (in metre) is :-

(a) 80J3 M

b) %%[Jg-ll m

80
80 B+im @ F™

© /3
The angle of elevation of the top of

f the chimney
{lding and the top © /
2:11 the r%Of of the building from a poin

45°
on the ground are 0 and

heigh
respectively: The
h rﬁre. Then, the e

chimney (in metre) 18



18.

19.

21.

(a) hcot g +h ) hcot 6-h
(c) htan ¢-h (d) htan g+h
Two posts are k metres apart and the
height of one is double that of the

other. If from the middle point of the
line joining their feet, an observer
finds the angular elevations of their
tops to be complementary, then the
height of the shorter post ( in metre)
1S :-

|

K
(a) 202 (b)

K
© K2 @ 7

Two poles of equal height are standing
opposite to each other on either side
of a road, which is 28 m wide. From a
point between them on the road, the
angles of elevation of the tops are 30°
and 60°. The height of each pole is :-

(a) 6/3 m (b) 5/3 m

(©) 443 m (d 7J3 m

A, B, C are three collinear points on
the ground such that B lies between
A and C and AB=10 m. If the angles
of elevation of the top of a vertical
tower at C are respectively 30° and
60° as seen from A and B, then the

height of the tower is :-

(a) 53 m ) 5m
1043

© f - @) %%-J_"i =

A landmark on a river bank is
observed from two points A and B on
the opposite bank of the river. The
lines of sight make equal angles of
45° with the bank of the river, If
AB=1km , then the width of the river
is :-
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22.

24.

25.

(a) 2m

b 22
2

1 V3

2 d) X2
(c) 2 Km (d) 2 Km
When the angle of elevation of the sun
increases from 30° to 60°, the shadoy

of a pole is diminished by 5 Metreg

Then the height of the pole is :
543 23
@ ™ ol
2 m (d) 2w
© 573 5V3

A man is climbing a ladder which is
inclined to the wall at an angle of 30°,
If he ascends at a rate of 2 m/s, then
he apporaches the wall at the rate of:
(a) 1.5m/s (b) 1 m/s

(c) 2m/s (d) 2.5m/s

P and Q are two points observed from

the top of a building 10¥3 m high. If
the angles of depression of the points
are complementary and PQ = 20 m,
then the distance of P from the

building is :
(a) 25m (b) 45m
(c) 30m (d) 40 m

From the top of cliff 90 metre high,
the angles of depression of the top
and bottom of a tower are observed 0
be 30° and 60° respectively. The

height of the tower is :
(@) 45m (b) 60 m
(c) 75m (d) 30m

The angles of elevation of the top of 8
tower from two points A and B lyiné
on the horizontal through the foot of
the tower are respectively 15° and 30"
If Aand B are on the same side of the
tower and AB = 48 metre, then the
height of the tower js :

*¢ Maths- Where Concept is Paramou™®



il 24J§ metre (b) 24 metre
a

©) 2442 mete (d) 96 metre
es of elevation of the top of a

' ?uﬁdmg from the top and bottom of

ree are X and y respectively. If the
a ightof the tree is h metre, then, in
:"cm the height of the building is :

h cot X

PR 1.0
(@ cot x + cot Y

h cot Yy
b) cot x + cot Y

h cot X
© cot x — cot Y

hcot y
d cot x + cot y

If the angle of elevation of the Sun
changes from 30° to 45°, the length
of the shadow of a pillar decreases
by 20 metres. The height of the pillar
is:

@ 20 (3-1)m
b) 20 (V3 +1)m
© 10(/3-1)m
@ 10(/3 +1)m

There are two vertical posts, one on
each side of a road, just opposite to
each other. One post is 108 metre
high. From the top of this post, the
angles of depression of the top and
foot of the other post are 30° and 60°

respectively. The height of the other
Post, in metre, is ;
(a) 36

(©) 108

(b) 72
(d 110

0. Two Poles ¢

31.

32.

f equa)
2};111;-121%0“;05“& to e::h
€o
i ;10 road which is 100m

road, angles of
are 30° and

pOlﬁ in metre, 18.:
@ 25,3

(©) 283 d 3043
The angle of elevation of the top of a

tower from a point A on the ground is

30°. On moving a distance of 20
metres towards the foot of the tower

to a point B, the angle of elevation

increases to 60°. The height of the
tower is :

(@ V3m B 543m

(© 1043 m (d) 2043m
The angle of elevation of an aeroplane

from a point on the ground is 60°.
After 15 seconds flight, the elevation
changes to 30°. If the aeroplane is

 flying at a height of 1500 J3 m, find

the speed of the plane
(a) 300m/s (b) 200 m/s
(c) 100m/s (d) 150 m/s

An aeroplane when flying at height
of 5000 m from the ground passes
vertically above another aeroplane at

an instanct, when the angles of

two aeroplanes from
elevation of the 3 are 60°

the same point on the groun

rtical
45° respectively. The ve
Sl;lsclal ce between the aeroplanes at

that instant 1S :
@ 5000 /3~ )

) 5000 (3- J3)m

1
© 5000 (1 - -:,'g} e
(d) 4500 m

431

Adsg
Ydnce Maths. Where Concept is Paramou?
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34.

A man 6 ft tall casts a shadow 4 ft
long at the same time when a flag pole
casts a shadow 50 ft long. The height

of the flag pole is :
(a) 80ft (b) 751t
(c) 60 ft (d) 70ft

A man standing at a point P is
watching the top of a tower, which

makes an angle of elevation of 30°.

The mand walks some distance
towards the tower and then his angle
of elevation of the top of the tower is

60°. If te height of the tower is 30 m,

then the distance he moves is :
(a) 22m (b) 22 ,/3m
(c) 20m (d) 20 /3 m

The distance between two vertical
poles is 60 m. The height of one of the
poles is double the height of the other.
The angles of elevation of the top of
the poles from the middle point of the
line segment joining their feet are
complementary to each other. The
heights of the poles are :

(a) 10 mand 20 m

(b) 20 m and 40 m

(c) 2009 mand 41.8m

(d) 15J2_mand30\/';_’m
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37.

There are two temples, one op eac
bank of a river, just opposite tq each
other. One temple is 54 m high, Fron
the top of this temple, the angleg 5
depression of the top and the fogt of
the other temple are 30° and g
respecﬁvely. The length of the temple
is :

(a) 18 m (b) 36 m

(©) 3643 m (@ 18V3 m

An aeroplane when flying at a hejght
of 3125 m from the ground passes
vertically below another plane at ap
instant when the angles of elevation
of the two planes from the same point
on the ground are 30° and 60°
respectively. The distance between
the two planes at that instant is :
(a) 6520 m (b) 6000 m

(c) 5000 m (d) 6250m

Ad
vance Maths- Where Concept is Pardm"u"t



LEVEL - III

vertically situated aeroplane to
the straight horizontal road, the angle
of depression of two conseeutive km
stones are o and B . If an aeroplane is
in vertical plane in between two stones,
then the hEight of the aeroplall e Frcivn
the road (in km) will be :-

tanatanp
(@ tano +tanp

Jzpatinl
(b) tan o — tan

tano + tanp
€ tano-tanp

tana - tanf
(d) tana + tanf

. Each side of an equilateral triangle

subtends an angle of 60° at the top of a
tower h m high located at the centre of
the tringle. If a is the length of each
side of the trinagle, then :-

(a) 3a%=2h® (b) 2a? = 3h?
() a?=3h? (d) 3a® =h?

. A round balloon of radius r subtends

an angle o at the eye of an observer
while the angle of elevation of its centre

is B. The height of the centre of the
balloon is :-

(@) rsinb. cosec %

(b)
rcosp. cosec %

(€} r coseco.sinp

(d) fzSin%.cos%

A tower on horizontal ground leans

E‘;Wal‘ds the north. at two points due
Outh at distance a and b respectively

7. Apole broken

(b) bsina + beosp

(c)
(d) None of these

9. At the foot of the mountain the

elevation of its summit is 450 - afte
ascending 4km towards the mo{mtahl;
up a slope of 30° inclination, the
elevation is found to be 60° , Fln;i the
height of the mountain:-

() 2(v3+1)km
(B) 4(V3+1)km
© 2(¥3-1)km

(@ 4(v3+1)km

6. A boy standing in the middle of a field,

observes a flying bird in the north at
an angle of elevation of 30° and after 2
minutes, he observes the same bird in

the south at an angle of elevation of 60°.
If the bird flies all along in a straight

line at a height of 5043 m, then its

speed ia km/his:
(a) 4.5 (b) 3

(d) 6
() 9 by the storm of wind and

d at a n angle
its top struck the groun
of 30"'p and at a distance of 20 m from

the foot of the pole, sthe heigt'lt of the
pole pefore it was broken was -

N

Ad
| Pance Maths. Where Concept is Param
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4043 -
(@A) 2043 m (b) 3

1003
(© 6043 M W — "

. A tree is broken by the wind. If the top
of the tree struck the ground at an
angle of 30° and at a distance of 30 m

from the root, then the height of the tree
is : -

(@A 2543 m ) 30vV3m

(© 153 m (d 20¥3m

. At a point on a horizontal line through
the base of a monument, the angle of
elevation of the top of the monument is

1
found to be such that its tangent is 5

On walking 138 metres towards the

monument the secant of the angle of 12

V193
12
height of the monument (in metre) is :

(a) 35 (b) 49
(c) 42 (d) 56

elevation is found to be . The
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10. A telegraph postisbentata point ab%

\

the ground due to storm. Its top Yo

meets the ground at a distance of &
metres from its foot and makes ap, 3

of 30°, then the height of post is :angy_.
(a) 16 metres () 23 metre,
(c) 24 metres (d) 10 metrey

11. The angle of elevation of a cloud from

height h above the level of water in g

lake is a and the angle of tp,

depression of its image in the lake i
8 . Then, the height of the cloud abgy,
the surface of the lake is :

(a) hcot B

(b) h(cot @ + cot )

() hcot a

—_ (cot a + cot B)

cot a —cot B

‘ Avertical post 15 ft high is broken ata
- certain height and its upper part, not

completely separated, meets the
ground at an angle of 30°. Find the
height at which the post is broken:
(a) 10ft (b) 51t

© 153Q-3)t (@ 53¢

Advance Maths- Where Concept is paramou™



Solution I
4.(b
height of tower (AB) = 503 ] an3gr . BC )
16) AB " 509
(given)

AB 50V3 =h=500x1 _50043
~an8=75 =55 ~ V3 =tan6o’ Aterngges > 3
::’9 =600 in 30u .- hﬁigi'lt: Bas.e

1 .
i B . J’S
bUtBase-_:sm[glvm)
V3 - 500
50/3
500
15 2% 500.43
c Al Oa ” V3~ 3
50m
o) in45°Base : height =1:1 C
- height = Base =30 m |
Alternativaly :- ;
[n AABC, tan 45° =-§'é
A 30509 B
AB m
e 5() tan60°=1-3
L] 50_'
B
= h =503
C
LA /h
3 BC 1 - Y- o
[b) tan9=._.-_=__=tan300 50 m
AB Jg 6 [B) let ABbethe p(,')le{J'fl'{('!l'ﬂ-Tl'lerl
=0=30° . length of its shadow is xy3 In
C AABC,
x L

and= 7 3

length
—§=30°

. [
M Mot wee - . o Pmmmmount—
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3 —15

15
1 — J§
X
e 2 29‘ 10
g B 2 - JrEE=104
x/3 9.(c) Inright angled AABC,
P S AB 5 1
! = — = — = = = = ta_n 3 0
T === ote tand=g- =573 V3 .
A =0=30°
A
P wall
4 5m
C S B
8.(c) Inright angled AABC, B
coS 30° = ?E. = E
AC AC 10.(a) Let B be the balloon and C be the
15 15 meteorological station and CB be
= AC= c0s30° 3/ the bcable. Then, BC=200 m and
ZACB = 60°
then, SiI'IBOO = AB - AB =\/5
BC 200 2

= AB=100/3 =173.2 m

B (balloon)

C 15m B

15x2 3 30V3
AC = X —= = =1043
= J3a 43 @
Hence, length of ladder is 10,/3 m "
Alternatively : :
cos 30°= BC:AC= [3:2 1.b) Let AB = x . then AC=x
Advance Maths. Where Concept is Paramount
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0
C = A

AB=x , then AC=2x
AB x _1

. T e o ——

=3¢ 2x 2

1
g
=0 =tan (2)

g Let

A

G

2Xx

13c) Let height of pole AB = h m
B
40

>h-= 40\[5 m
Alternatively :
In 60° = Base : height

I . 43
x40) % 40)

40 40,3

Z hEight= 40J§

. tan 60°

‘%Me Maths. Where Concept is Paramoumt

Scénned by CamScanner

AB=100 mand 9230‘)

1
i B 0 _
AC tan 30 __5_

:QAC::ABJg:lOO-ng

B

100 m

A

15.(c) Let A be the starting point and B,
the end point of the swimmer. Then

AB=20 m.& /BAC =45’

BC
n  m——
Now, sin4b” = AB

1 BC::,BC=10J—2-=I4.I4III




Alternatively :

16.(b) Let C be the position of the kite and .
AC be the string. . T
Base : height = ix=1:43
- AC =50 mand /BAC =60’ V3
. 0=060°
3 .
_BC_ 600 BC_ 33
50 2 A .
- BC=25/3 M 18.te)
Hence, Height of the kite = 25,/3 m
C 30° 30°
C <-—xl n;l——avB C V3 B
(origir!a VA]HB) ( ratio valye)
Ratio value Original value
X AB -1 — 10 m
Al= B “BC=v3 5  10¥3m
Alt tively : in 60° AC : BC i.e. Required distance (BC ratio
value = /3)=Xx= 103 m
=2 : 43 -
X 25) X 25) 19.(b) A A
50 253 o
9 2 5
17.(c) Let height of tower (AB) = x N h 3
. o x 60° 60°
. shadow of tower =BC = 7_5 é - : 5
(original value) ( ratio value)
AB x
s tan®="—— =— =3 = tan60°
BC x AC = length of thread, let height = hm
V3 .
. B=60° Ratio value Original value
AC—2
A | > 1§0
L > 150_75
2
st
5 V3 — 753
(@) ;
=
L.e. the height of the kite = AB =D
C Shadow B
Advance M
aths- Where Concept is Paramount
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solution II

be the given tower of height
E”“L: ggc given points then suppose.

&

a*t‘:goﬁ
Mﬂ“mAPAQ

LS (1)
mnﬁ'a-
in APBQ.

h o gy

l‘l-_-:rt:ani:.v.-2

RS h

|
|

a

B —a —> Q

- b -

(Al. Let AB and PQ be given cliff and
ower respectively.

fPQ=x i

Now in AABQ and AACP.

h

ﬁ:mnsoﬂ =\[§

SRR

- = FaYal Wou"
Scanned by CamEeaingr == "~nn~ent 15




50 m

Alternatively - ( by ratio)
CD=50 m ( given )

but CD = ,/3 (according to ratio)

Ratio value orignal value
CD 3. > 50
50
1 —> -\E_
100
52 > _J_g_
100 1003
.. AB(ratio value) = =
( ) v3 3
4.(d) Inright angled AABC,

AB AB
sin30° =— =
AC 12

Scanned by CamScanner

5.(c)

1 2.3
= 0 = 12 —_—= 3
— AB =+12sin30" = v ><2 =i

2
A

Pole

30"
B

Hence, height of the pole is /3 p

Here, AB be the tower and C andp
the two observers

Now, In right angled AABC,

A
tower
30° 45"
D C B
tan45° = — — BC = AB..... (i)

In right angled AABD,

tan30°=-g-g—:>BD=ABJ§

=BC+20=ABV3........ (ii)
From (i) and (ii)

AB + 20 = AB\/3
20 ><(~/§+1)
(J§~1) (J§+1)

= 10(\/5 # 1)

= AB =

Advance Maths. Where Concept is Paramount



H
10(J§ '

1) m
jvely - ( by ratio) :-

" height of the tower is
ent*

300 45¢.
D C «——1
*'_(‘E‘l)-—-—b Nl
g On 45" (ratio value]
) C B Ratio val
- M 1 . ue orignal value
. “(¥3-1) 5 4om
Ratio value original value
o (8-1)—>20m el (ﬁﬂ)-zo\/ﬁ
' "'léﬁ—lx(ﬁﬂ)_ ( +1)
20
e I
M o Jay -. lenght of pole
- Value of AB ( height of tower) = (ratio AB(ratio value = 1)= 20(J§ + I)B
value =1)
7.(b) (By ratio)
20 m = 20 x(‘/§+l) BC = width of river
B-1 B3-1 (V3+ 1)
=10(v3+1)m
6. (By ratio)

” 4om C
(original value)

Scamnecjzll be CamScanner

h m

B



e
i 2tan@ _ 16 1)

= 2 = = Nt L0 6
~ ~tan“‘® BC | 3 =
: A (}_] B
4
/3 — BC =30 m
. Required decrease in the lenght
shadow of
60" v -64-30=34
D c «—1— B 9.(a) (By ratio)
— 2 (Ratio value)
Ratio value orignal value
2 —> 20m
| — 10 m

Hence, width of the river=BC=10m
8.(d) LetAB be a pole of height 16 m. The
angle of elevation at D is ¢ and the

angle of elevation at C is 20.

In right angle AABD, B Xm C gyp D
m
tan@ = AB _ 16 = 1 (original value figure)
BD 64 4 |
In right angle AABC,
A
tan 20 = AR
BC
- 5
A a
v3
16 m 60° 30
B «—1 » Ce—2—
(Ratio value figure)
B
Ratio value orignal value
2 > 50
b | S 25
and /3 —>

Admnﬂ'c Haths_ ounf
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3
@;}C ight of the tree

_ p(ratio value = ¥3)=25V3m

o width of the river = X (ratio
331116 _..._1) = 251’1’1

A

Q

o

E.-n

h

60" 30
B xm C 50m
—

In right angled AABD,

h
x + 50

x +50

... (ii
& (ii)
From (i) and (ii)

X+ 50
— =X 3:>x+50=3x
= J

32x=50=x=2b
Putting x - 25 in (i)

h=25J§ m

tan30° =

=>h-=

Hence, height of the trec

=h=25,3 m
and width of the tree = x =25 ™

tan4s° - CD
CE
»1-h
X
=x=h......... (i)
lnAABD.
tan60° = 50
AB
A
h
45
;3 \C
o 80 m
¥ 60" :
B
AT o X B
_80+h
NS .
- 3x=80+h ]
_ J3x=80+X nas
:b(\/—?;'l)xzso
3+1
:?x:jg__xfj;‘";
di-1 Pt
:ax$40(J§+1) es
S
Dist ance betweﬁn thc ba
:40(\[3‘+1)m

Admce Mathae T nen Pancent 1S Paramoun
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11.(c)
D (man)

L3y=x+y

X
:>2y=x:>y=-2-

.. Time taken to cover a distance from
A to B = 20 minute
. time taken to cover a unit distance

=— minute

- For distance 'y' time taken

=-—)(y
X

20 x
= —x— =10 minute
x 2

Alternatively. (By ratio)

Scanned by CamScanner

30’ 60"
A X B y '

10 minute (original value)

AQ— 2—>B <
(Real value)

Ratio value orignal value
2 > 20 minute
o | > 10 minute
.. For distance y (or ratio value=1)
time taken =10minute
12.(c) Let AB be the tower and PQ the
building.

From right angled AABQ,

tan60° = — = /3 =

:>x=20J§

Advance Maths- Where Concept is Parﬂ"“"mt
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&
9

and From right angled AAPC,

e X —>

AC _AC

1
0 _ o
tan 30 PC 43 X

X 20\/5
= AC= = =20
3 3

+~PQ=BC=AB- AC =60-20=40

~. height of the building = h =40 m
13.(b) Let AB be the cliff and CD be the
tower. Then, AB=30 m. From B draw

line BE | CD

B

Y

A 0

ancn | 7 . =

Scanned by CamScanner

Now in ABED, tang . DE
and in AABC BE
tang = A8

AC
DE AB

.'.CD=CE+DE=AB+AB=2AB=60m
14.(a) In AOAB,

tan30°=-6£=>0A=ABJ§ ......... (1)

and In AQAC,

tan45°=£:>0A=AC
OA

O
_, ABJ3 = AC lfrom 0}



h
tan30° = —
A In AADE, AE
5x — AE = h\/3..ccee. (i)
C 80
0
In AACE, tan45" = AE
2X
—, AE =80 = hy/3 =80 [From (j)
D 14 m K — h \8/(_)_
3
ZADC = ZCDB =6 BCBD:Z . .. Required height
x —_——
In ABDC, tAR9=gr=74"7 o+§9-—80(\/_+1)
J3 3
AB 7x X
In AABD, tan20=—o-=-7"=9 Alternatively :
In 45°: Base : height = 1:1
- 2tan0 X ‘ . AE(Base) = 80m .. hEight (EC)=80m
1-tan’@ 2 In 30°: Base : height
2 r_x.) 93 2 1
= \7 2 &= i ' | % _8_(_)_ % E..O_
- "zc_) * J3| B
3 80 80
= 2"“‘{72=-J-c—=:>4:9—x"=28 V3
49 - x
- x? =21=> x =421 h=“'J‘—-'m
heightofthepole=AB=7x=7J:ﬁm _3
16.(c) Let AB and CD are pillars. ~. Required height =
Let DE=h

.80 80
CD=80+— ,/—(‘/— +1)

17.(b) AB = Building = h metre
AD = Chimny =x metre

D
X

A

h

45
C B
¢
Advance Maths- Where Concept is Paramo" 2
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19.(a) Le
(n ABCD: betAB and CD pe g,
t‘?“145«:=_..__.--:¢BC=h+1n: .......... (1) LetAE"'x'thenEC
BC =CD = h. Then = 28-x andAB
in AABC, -
h
_h _ BC=hcotb............ (1) D
tan® =pgc
ii
from (i) and (i) “
h.!.x:hCOte h
:gx:(hCOtB-h) m
18.(a) Let AB and CD be the two posts 30°\ /60
# cuch that AB=2CD. Let M be the A e—x— M 285 C
mid-point of CA. Let Z/CMD =6 and —
/AMB =90° - 6 T
Let CD=h' then AB — 2h X =2X= Jgh .......... !i]
B tarlmo = tix:b?.s—x:—l}a-
oy 88— A=
D B
[From (i)]
1 4
=>(J§+———)h=28:>—-—h=28
. 6 90’-6 V3 V3
M R :.>h=7~[§
Now, Alternatively - (By ratio)
B D
ta'n(goo -e)z;A_B_:cote -— 2h
AM (K/2) 5
= cotp =20 | J3
e (i)
CD 30 A% —C
cm " 'and=tanf = B (ii) A —3—F
" K/2 K — \6
ultiplying (i) and (ii), we get : let nB E; o1 and AE=3
ill 2h then . tio vall.lﬁ‘} :_._3+]=:4
X ® . AC (ra 28
K * .4——/_‘_’ 7
>
sh? . K K =1 743
Sie—— il D e
S 2.2 B—"

Adw
Maths. Whe moun
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Le. height = h(ratio value = y3) As glven ZDPB = ZCPA < 450

- /A =/B=45°
= 7 3 m .
20.(a) (By ratio) ¥ 5 SoPA=FE
Thus AABP is an isosceles mang]e
D and PO L AB So, O is the Hﬂd—pglnt
of AB.
— Tower - AO=0B=0.5km

In AOBP, ZOBP = /BPO = 45
h - PO=B0=0.5km
Hence, the width of the river

= 0.5k = 500m = %km

A 10m B C
s I
(orignal value) 22.(a) i A
h V3

30° A60° |v¥ 30° A60°
Ce€SmPDex>»B Ce23De15R

(original value) ( ratio value)
AB = Pole = h metre (let)
', D— — — | — C let BD = x metre
(ratio value) Rt vialige —_—h
€. [ —— | '
I —— . ¥ -
hence, height of tower (CD)= h = 2
(ratio value = /3) = 5/3 m O Y > 5.3
21.(c) Let CD and EF be the two banks of %
a river and P be the landmark. L.e. the height of the pole = AB
From Pdraw PO 1 AB.
=h= -5-'-@— metre
C P D et S 2
E F
Advance Maths- Where Concept is Paramourt
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A 25.b) A F

230
30 : D
‘DQJ
‘\/@ B 60 c
xm/s 2 ADE = 30°
. N 2~ ACB = 60°
£c=90°—30 =60 i CD = Tower = h metre
let he approaches the wall at the BC = x metre
rate of xm/s.
components of 2 m/s in horizontal STanL ARG
] o_ AB 90
directionx=2‘30560°=2x'§ tan 60 —E:}JE:}_
=1m/s
= X = —9—(-)- — 301!5 metre
24.(c) o #
From A ADE,
1043 . AE _ 1 90-h
tan 30°= gp = /3 3043
Pe20m>Q B l ED=x= 30\’51
e -.90-h=30
PO =20m — h =90 - 30 = 60metre
letBQ=xm
As we know that the two points at a 28.00 P X
distance of a and b from the base of
a building respectively, makes 1
) angles at the top of the Building
which are complementary, then 30°A 15° 30 15°
height of building, Q B48mA Q)3 Be2>A
h= o (original value)  (ratio value)
2 1043 = Jx{(x + 20) - pQ = Tower = h metre

or 300 = x(x + 20)

_ g“SOMngwe get x= 10 m.
.s P=10+20=30m

Advanee
Maths- Where Concept is Paramount™
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Ratio value Original value 28.(d) A

AB —2 — 48

1 —>

48 _
7= 24 metre 45°\ 30°
B D20m C B€1->D,/3_ ;¢

i.e. height 6f the building = PQ

(ratio value = 1) = h = 24 metre. (original value)  (ratio vapye
27.(0) A Let AB be a pillar of height h
: metre.
Ratio value Original value
CD —-J3-1— 20
E =Al>ND .

" 20 . V3 +1
> B-1" B4
=10 (V3 +1)metre

y 29.(b) AB=108 m
B s CD = x metre
From A ABC,
CD = tree = h metre
AB = building = a metre tan 60° = Licec
BC = ED = b metre - BC
.. From A AED,
A
AE a-h F
tan x = ED = tan x = 5
= b =(a-h)cot x 30°
= b=acoty E P
From equations (i) and (ii)
(@-h)cot x=a cot y
= acotx-hcotx=acoty
— hcot x=a (cot x-cot y) 60°
a h cot x B C
cot x—coty
=3 -108
BC
108
=B =" - 36-J§m
V3
From A AED,
440| Ad
- vance M - Where Com:ept is Paraﬂlﬂ‘mt
®'“ 1™ t‘&zﬁ’ 72 g@&d
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108 %= 36
50.(a)
D A D
A
h h 3 V3
60°NA 30’ 60°A) 30°
£ C Be1—> E€3—C
4=——100m~—% (ratio value)
(original value) (as heights are same]
Ratio value Original value
1 g 25
J3 > 2543

- height of each pole = h (ratio
value = J3) = 2543

310 P P
> h J_
3
lQ 60°A 30° 60°A 30°
N B20m A Qel1>B<2>A
(original value) (ratio value)

PQ = Tower = h metre (let)

Adm
e Maths.
hs- Where Concept is Paramount™
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32.(b)

ue
: > 10
«E -> 1043

i.e. height of the tower = h(ratio
value = ,/3) = 10,/3 metre.

~

(15004/3m"

B o

P & Q are the positions of the plane.
~ PAB = 60° , QAB = 30°

PB = 150043 m
In A ABP
BP

tan 60° = -
AB

Q

e 1500v3

AB
— AB = 1500 meire
In A ACQ
o CQ
tan 30° = ¢
L1 15008
J3 AC
= AD= 1500 3
- 4500 metre
PQ = BC = AC - AB
= 4500 - 1500
= 3000 metre




000
"« Speed of plane = 2
15
= 200 metre/second
33.(c) , ACB =60°
2 DCB = 45°

AB = 5000 metre
AD = x metre

. From A ABC,
t 600 A_B-
AR R e
A
D
(o)
45
B c
5000
==
5000
=B = metre
J3
From A DBC,
DB 5000
tan45°=—— = DB=BC=——+
BC J3
.'.AD=AB—BD:5000—§@9-
J3
1 43 =1
=5000(1- -——-] = 5000 —=— | metre
(-55)-s (55
6 h
34.b) 7 =3p

Scanned by CamScanner

Advance Maths.

50x6
= h= X

35.(d)

A A
A A

=75 feet

30 m J3

¥ L60A\ 30° v
B Dex—>C
(original value)

60°A 30°
B€«l19De2>C
(ratio value)

AB = tower = 30 metre, let CD = x

metre
Ratio value Original value
AB —> /3 > 30
30
s — =103
1 /3
2 > 2043 metre

. Required distance moved = x (ratio
value = 2) = 90./3 metre.

36.(d) C

O 2h metre

B

E
BE = DE = 30 metre
Z AEB =0
. LCED=90°-0
From A ABE,

tanB:E

BE

Where Concept is Paramount



bv multiplying both equations,

b = 30% 15
[-_- tanﬁ.cot9=l]

._:,.h=15{r2_ metre = AB
—2h=302 metre=CD

37.0)
A 4
30°
pE P
T
E
<
w
605
B C
AB = temple = 54 metre
CD = temple = h metre
f BC = width of river = x metre
From A ABC,
¥
tan 60° = AB.
BC
2 4
=BC="= =183 metre
J3
From A ADE,

tan30°=-g-EE [ DE=BC=18/3]

%
1

Scanned by CamScanner

38.(d)

| °¢ Maths Where Concept is Paramount—

1 _S4-h
Jy3 18V3
=54-h=18

= h =54 - 18 = 36 metre
A

30°160

B D

A and C = position of planes
BC =3125m
AC = x metre
In A ABD.,
AB

tan 60° = —
BD

3125+ x
%
=3 BD

_ 3125+ x

=BD=
J3
In ABCD,

BC
BD

1 _ 3125
=3 3125+x

3

— 3(3125)=3125+x
— x=9375-3125
x = 6250 metre

tan 30° =




Solution - Il a2

1.(a) Let P be the position of the aeroplane
and A, B, given km stones on the
road. Then as given

Z/PAB =q and ZPBA =8

If height of the aeroplane from the
road be PQ=h then,

h
Ea =tanaand_

h
g~ 2P

_ 1 1
= AQ+BQ‘h[tana + tanB]

=1lzh 1 + L ]
tana tanp

3.(a) Let O be the centre of balloon of
radius r. The observer's eye is at

C, s.t. ZACB=a and £0CD=§
clearly, CA and CB are tangents to

the circle. so ZACO = /BCO = ‘}/2
In right angled AOBC,

B

2.(b) Let O be the centre of the equilateral
AABC and OP the tower of height
h. Then each of the APAB, APBC

and APCA equilateral. Thus, PA =
PB = PC = a. Therefore from right-
angle triangle POA, we have

PA? = PO? + OA?

2

—~a%2=h?%+ (—;—sec30"]

Advance Maths- Where Concept is Paramount
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a-b=y(cota - cotp)

u - :D u.z
sif ocC N2 a-hb
=Y=
ght angled A0CD Cota -cotp
in Now from (j)-

oD ,_.,0[)=Ocsmﬁ - rmsec%.sm[}

ob~oC of the centre of the balloon

(a-b)eota

X=ycota -a-= -8
cotu - cotf

Helght.
is :acot[}—bcota
rsiﬂﬂ'mscc% cota -cotf
the tower and its
Let AB b€ =l
4.0 - clination from the horizontalis @. In AABM, €O -

Letm:xandBM=Y~

acotp-bcotu

In ABMP, L
—— cota-cotp _bcota-acotp
B a-b b-a
B cota —cot B
5.(a) Suppose P be the summit of the
mountain and Q be the foot.
P
y
p a 0
Q P A X M
«— a > B Asc N
—bh——>
PM a+x 15
cota = =
BM y 45 30 n
A M S
A4 X =YCOU . .oncivnans (i)

In M. AQl
e Here, BN 1 PQ and BM 1 AQ
M + _a0°.

mtB:gMzbyx AB:4km. [.MAB~30
:450
2h+x=ycotP..corrrnes (ii) /MAP . éwzlﬁu

Subtracting (1) from (i)

Advance Maths- Where Concept 1s Par'a"“’""t——
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and ZAPQ = 45°
and /BPN = 30°

.. ZAPB =15°

*. AABP is isosceles and
AB = BP = 4km
In APBN,

PN = BPsin 60°
In AABM,

BM = ABsin 30°
-. PQ=PN +NQ =PN + BM
= BPsin 60° + ABsin 30°

=4‘@+4l=4[ﬁ+1] . 200
2 2 2 : Speed of bird === =100m/minute
=2(J3 +1
{48 :+1) Jon - 190 60 kmph=6 kmph
. Height of the mountain is 1000
= 2('\/§ + 1) km
Short-cut :-
Y3 +1 V3 +1
= AB =4
o [ 2 2 C
=2(V/3 +1
(/5 +1)im 1\
6.(d) D B 30° 30° |
20m D A J3 D \
—* (ratio value) \
50 -
J§ metre AB = Pole e
. g BC = CD = broken part of pole
c 60 - 30 A AD =20m
Ratio value Original value
AB = CD = 50./3 metre
AD
From A OAB, —>3 ¥ 20
AB . AC=>1 N 20
tan 30° = J§ j
OA |
SCD—2 > 40 j
V3

Scanned by CamScanner

1 5043

=3 OA
1 50v3
= = ¢
J3 OA |
— OA =503 xv3 =150 metre
From A OCD,
,_CD
tan 60 Te
ﬁ:ig—?—::»OC=50metre

-.BD = AC =150 + 50 = 200 metre




20 40
.AC+CD= T f

. e. height of the pole = AB = AC +
CD = 20 Jg metre.

20~/— 3 metre

AB = monument =

h metr
DC = 138 metre wire

—

Given that, tan g = 1

8.0) and sec f = —= 193 _AD
12 BD
B 2
-VAD? -BD? - Ji93_ 14
C or AB=+49 -7
C 1 AB
tana =
1 2 e 5 BC
30° s 30° but AB=7 [according to sec 8]
A= 30m A Ja D . BC=5x7=35 (by rati
« e (ratio value) " by ratio)
DC BC-BD=35-12=27
AB = tree
BC = CD = broken part of tree Rakia value Original value
Al¥=2)m DC—» 27 > 138
iginal val 138 _
Ratio value Original value i 5 = 6
it ’E " - 7 > 42 metres
QQ_ =10 _J— .
. AC—>1 —> J3 3 -, height of the monument = h(ratio
value = 7) = 42 metre.
5CD—33 > 2043 10.(c)
Height of the tree = AB = AC + BC = A
AC + CD = 1043 + 2043 = 3043
metre.
9.(c) D
A
A D
1 2
30°
30 e C
B B 3
7 8,3 metre | (ratio value)
(__
t
AB = telegraph pos st
p Qo AD = CD = broken part of the po
Be«—12—p C

|

Advance Maths- Where Concept is Paramount™
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;. BM=(H+h)cotf

From equations (i) and (i),

BC = g,/3 metre

Ratio value Original value
. (H - h)cot a = (H + h)cotp
BC— .3 > :JEJE = H (cot a — cot B) = h(cot a + cot B)
.. BD—=>1 A -
J3 . H= h(cot a + cot B)
and CD—s 2 > 16 cota —cot P
. h 12.(b)
. height of the telegraph post = AB
= BD + AD
= BD +CD 4
= 8+ 16
= 24 metre.
11.(d) Let P be the cloud at height Habove | C
the level of the water in the lake Q § C
its image in the water. T
P l
30° 30°
L B "
B v P B 5 o
7Y N T A (ratio value)
h h |
¥ water level O"' AB = Post = 15 feet
A T AC = CD = Broken part of the post
l .. AB=BC + AC=BC + CD
.. ratio value of AB = Ratio value of
Q (BC + CD)
=1+2=3
2 10Q=0P=H
B is at a point at a height AB = h, Ratio value Original value
above the water, Angle of elevation AB
of P and depression of Q from B are —* & 4 15
a and [ respectively. - BC=>1 > -léé- = 5 feet
In A PBM,
i.e. the required height = BC (ratio
. . value =1) = 5 feet.
BM _
- BM=(H-h)cota ..... (i)
In A QMB,
QM
tan =gy
| 4‘1”"““ Maths- Where Concept is Paramount
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