RD SHARMA
Solutions
Class 10 Maths

Chapter 12

Ex D.1



Q1. A tower stands vertically on the ground. From a point on the
ground, 20 m away from the foot of the tower, the angle of elevation of

the top the tower is 60°60°. What is the height of the tower?

Soln:
Given:
A
hm
60°
C’I
20 m

Distance between point of observation and foot of tower =20 m = BC

Angle of elevation of top of tower = 60°=060° = @
Height of tower H = AB
Now from fig ABC

AABCAABC is aright angle triangle

1 __ opposite side(AB)
tan® Adjacent side(BC)

1tan® = oppositeside(AB)Adjacentside(BC)

_ AB
BC

i.e tanC=aBBCtan C
AB =20 tan60°tan 60°
H=20xV320 x V3

= 20V320V 3

.'.heightofthetower=20\/§m:. height of the tower = 20\ 3m



Q2.The angle of elevation of a ladder against a wall is 60°60° and the
foot of the ladder is 9.5 m away from the wall. Find the length of the
ladder.

Soln:

Given

A

60°
B =
9.5m

Distance between foot of the ladder and wall = 9.5 m

Angle of elevation @=60°® = 60°
Length of the ladder =L = AC
Now figure forms a right angle triangle ABC

We know

adjacent side

cos®= adjacentsidehypotenuse COS @= c0s60°=BCAC

o _ BC ., _ le 95
cos 60 2o W 95AC 56 ==

hypotenuse

AC=2x9.5=19m2*9.5 = 19m

<. length of the ladder (L) = 19 m

Q3.A ladder is placed along a wall of a house such that its upper end
is touching the top the wall. The foot of the ladder is 2 m away from

the wall and the ladder is making an angle of 60°60° with the level of
the ground. Determine the height of the wall.

Soln:



h

60°( ™\,
B >C

2

Distance between foot of the ladder and wall =2 m =BC

Angle made by ladder with ground ®=60°0 = 60°
Height of the wall H = AB

Now figure of ABC forms a right angle triangle

opposite side

adjacent side tan60"= ABBC

tan®= oppositesideadjacentside tan @ =
tan 60° = % V3=ap2V 3= ATB
AB=2V32V3

~heightofthewall=2\3m-. height of the wall =2V 3m

Q4.An electric pole is 10 m high. A steel wire to top of the pole is
affixed at a point on the ground to keep the pole up right. If the wire

makes an angle of 45°45° with the horizontal through the foot of the
pole, find the length of the wire.

Soln:



10m

45°
B C

Height of the electric pole H=10 m = AB

Angle made by steel wire with ground (horizontal) ©=45°0 = 45°
Let length of wire =L = AC

If we represent above data in from of a figure then it forms a right angle
triangle ABC.

Here

opposite side

sin®@= oppositesidehypotenuse sin® = sin45°=ABAC

hypotenuse
: o — AB 5= A, 10m

sIn45° = = 1N2=10mL T T

L= 1042m10V Zm

~lengthofthewire(L)=10\ 2m
= length of the wire(L) = 10N 2m

QS.A Kkite is flying at a height of 75 meters from the ground level,

attached to a string inclined at 60°60° to the horizontal. Find the
length of the string to the nearest meter.

Soln:



A

T5m

60°
B C

Given

Height of kite from ground = 75 m = AB

Inclination of string with ground ®=60"® = 60°
Length of string L = AC

If we represent the above data in form of figure as shown the it forms a
right angle triangle ABC

Here,

opposite side

sin60°=ABAC
hypotenuse

Sin®= oppositesidehypotenuse sin® =

. 0o LAB = __.oN3 _ 75
sin 60 AC \/32—75LT T

L =50V3m50Y 3m

Length of string L = 50\/§m50\/ 3m

Q6.The length of a string between a kite and a point on a point on the
ground is 90 meters. If the string makes an angle @®with the ground

level such that tan@=158tan ® = % . How high is the kite? Assume
that there is no slack in the string

Soln:



90
h

B C

length of the string between point on ground and kite = 90 m
Angle made by string with ground is @©®

And tan®=158tan ® = %

®=tan"'( frac158)® = tan "' ( frac158)

Height of the kite be ‘H’ m

If we represent the above data in figure as shown the it forms right angle

triangle ABC

We have

oppositeside

tan®=oppositesideadjacentside tan & = adiedeht side

_ AB € 15 _ H_
tan ® Bc  158=HBC— HG

BC = 8HIs 53 — (a)

In AABCAABC , by Pythagoras theorem we have

2
AC?=BC?+AB?AC2 =BC2+AB2 90°=(sni5) +H?
90% = (&) ZHH2 90%=@sm(sHs
2 2
907 = EDCI0 H(8%+15%)=90°x15”

H2 (8% +15%)=90> x 15> HZ=@0x157280H? = =

2
2
(901517) H? = (2292) “H=90x1517)H = 2222)

H=79.41

~heightofthekitefromground=79.43m
=~ height of the kite from ground = 79.43m

tan®=ABBC

(90x15) 2

H2=



Q7.A vertical tower stands on a horizontal place and is surmounted
by a vertical flag staff. At a point on the plane 70 meters away from
the tower, an observer notices that the angles of elevation of the

o

meters away from the flag staff are respectively 60°60° and 45°45°.
Find the height of the flag staff and that of the tower

Soln:

A

60° [
c =i U

Given
Vertical tower is surmounted by flag staff.

Distance between tower and observer = 70 m.=BC
Angle of elevation of top of tower =450 = 45°

Angle of elevation of top of flag staff f=60°p = 60°
Height of flag staff = h = AD
Height of tower = H = AB

If we represent the above data in the figure then it forms right angle

triangles AABCandABCDAABC and ABCD

When @O is angle in right angle triangle we know that

opposite side

tan®=oppositesideadjacentside tan @ = adjacent side

Now ,
tano=ABBCtan o, = g—g’ tan45"=Hgotan 45" = gl—o

H=70



o H=70
Again,
_ DB

tanf=DBBC tan [3 tan60°'"“= AD+AB70 =h+H80

circ _ AD+AB _ htH
tan 60 =0 %0

1+70 =80V380V 3

h=70(V3-1)70(N 3-1)
h=70(1.732-1)
h=51.24m

sSoh=5124m

Height of tower = 80 m and height oh flag staff = 51.24 m

Q8. A vertically straight tree, 15 m high; is broken by the wind in
such a way that its top just touches the ground and makes an angle

of 60°60° with the ground. At what height from the ground did the
tree break?

Soln:

A

B
Initial height of tree H =15 m = AB

Let us assume that it is broken at point C.

Then given that angle made by broken part with the ground ®=60°
® =60°

Height from ground to broken points =h = BC



AB = AC +BC
H=AC+h=>AC=H-hm

If we represent the above data in the figure as shown then it forms right
angle triangle ABC from figure

opposite side

sin60°=BccA
hypotenuse

Sin®@= oppositesidehypotenuse sin® =

sin 60° = B 5=pii-n 2 = 1 \3(15-h)=2h

V3 (15-h)=2h (2+V3)h=15V3

2+V3)h=15V3 h=15V32043x2\32-3h = zlfjg X i:ﬁ

Rationalizing denominator rationalizing factor of a+Vbisa—b

a+Vbis a—Vb

h=ase-G-th = 28D 152\3-3)15 (2 3 -3)

h=15(2\3-3)= 152V 3 -3)

.. height of broken points from ground = =1 5(2\/5—3 Jm
=152V3-3)m

Q9.A vertical tower stands on a horizontal plane and is surmounted
by a vertical flag staff of height S meters. At.a point on the plane, the
angles of elevation of the bottom and the top of the flag staff are

espectively 30°30° and 60°60° . Find the height of the tower.

Soln:

N\

" "

I

60°
30°
C‘ "L' D

Height of the flag staff h =5 m =AP



Angle of elevation of the top of flag staff = 60°60° = aa.

Angle of elevation of the bottom of the flagstaff = 60°=p60° = [3
Let height of tower be ‘H> m = AB

If we represent the above data in forms of figure then it forms a right angle
triangle CBD in which ABC is included

In right angle triangle, if

Angle is @O then

opposite side

tan®= oppositesideadjacentsidetan ® = —: - tana=BDBC
adjacent side
i i AB+AD
tana = B2 tan60°"=aB+ADBCtan 60 = 2222
BC BC
A 7 _ H+5
V3=nssee 3 s — @

tanf=aBBCtan § = % tan30“"“=nBctan 30°"¢ = BH—C

1\/§=HBC\/—1§ = Pfl—c —(b)

Equating (1) and (2)
— H+5
3143 = HescHBC \/TZ% = BI;:
3 BC
3 = H+5H %
SH=H+5
H=25m

Height of the tower =2:5 m

Q10.A person observed the angle of elevation of a tower as 30°30°.
He walked 50 m towards the foot of the tower along level ground and

found the angle of elevation of the top of the tower as 60°60° . Find
the height of the tower.

Soln:



it

B

Given

o

Angle of elevation of top of tour from first point of elevation (A)a=30
(A)a =30°

Let the walked 50 m from first point (A) to (B) then AB =50 m

Angle of elevation from second point (B)p=60°(B)  =60°

Now let us represent the given data in form of figure

Then it forms AACDABCDAACD ABCD  inwhich-2¢=90°
2¢c=90°

Let the height of the tower be ‘H” m = CD

BC=xm.

If in a right angle triangle ®®is the angle then

opposite side

adjacent side tano=CDAC

tan®=oppositesideadjacentside tan @& =

_ CD
tan a “C
H
o = [ —
tan 30° =HAB+BC yNYS e
T 1 _ H
1\/3 =H50+x W 50

50+x = Hsqrt3Hsqrt3 — (a)

tanf=cpBctan f§ = %—g tan60°"°= Hx tan 60" = % V3=Hx
ML

x= H3 = — (b)
Equating (a) and (b)

=> 50+ H\/EVH? “H\3HV3



=>HV3-u3HV 3 - 4L =50
—>H=25V325V3

=~ height of tower H=25 V325V 3

Q11.The shadow of a tower, when the angle of elevation of the sun

is 45°45°, is found to be 10 m longer then when it was 60°60°. Find
the height of the tower

Soln:

45° 11 60°

10+x B X

A

let the length of the shadow of the tower when angle of elevation is 60°
60° be x m = BC. Then according to problem

Length of the shadow with angle of elevation 45°45° is (10+x)m = BD.

If we represent the above data.in the foem of figure then its forms a
triangle ABD and triangle ABC where 2B=90°2B = 90°

Let height of the towerbe ‘H’ m = AB

If in right angle triangle one of the angle is ®® then

opposite side

tan®= oppositesideadjacentsidetan ® = —: - tana=ABBC
adjacent side

tano = 22 tan60°=pxtan 60" = L

BC X
x= H\3 % — (a)

— — AB circ_ cic — H

tanf=ABBDtan = =~ tand45""=Hx+20tan 45 —0
x+10=H

x=H—-10— (b)



Substitute x =H — 10 in (a)

_ H
H—10= Hsqrt3 Qs

V3H-10V3=HV 3H-10V 3 =H H=10V3¥3-1

H= Vl%\fl H=10"3x(3+1)(\3-1)x(\3+1)
_10V3x(V3+D) R _ 10V3(3+D)
TR H=10v3(\3+12H —

H=5(3+3)5(3 + 3)

H=23.66 m

Q12.A parachute is descending vertically and makes angles of

elevation of 45°45° and 60°60° at two observing points 100 m apart
from each other on the left side of himself. Find the maximum height
from which he falls and the distance of point where he falls on the
ground from the just observation point.

Soln:

I

A

C

— ] {0m - x

let the parachute at highest point A. let C and D be points which are 100 m
apart on ground where from then CD =100 m

Angle of elevation from point C = 45°=a45° = a,

Angle of elevation from point D = 60°=60° = [3
Let B be the point just vertically down the parachute

Let us draw figure according to above data then it forms the figure as
shown in which ABC and ABD are two triangles



Maximum height of the parachute from the ground
AB=Hm

Distance of point where parachute falls to just nearest observation point =
X m

If in right angle triangle one of the included angle is @@ then

opposite side
adjacent side

— AB circ_ circ — H
tana BC tan45%" *=mnx100tan 45 <100

tan®= oppositesideadjacentside tan @ = tano=ABBC

100+ x=H—(a)

tanp=ABBDtan § = S—g’ tan60°"=pxtan 60" = %

H=3xV 3x — (b)
From (a) and (b)

3x=100+xV 3x = 100 +x (V3—1)x=100

(N3-1)x=100 x=100\3-1%3+1\3+1

100(V 3+1)
2

100 V3+1
X =T j N3+
x=50(N3+1)

X=100(\3+12X = x=50(\/§+1)
x=136.6 min (b)

H=\3x136.6.=236.6mH = 3 x 136.6. = 236.6m
Maximum height of the parachute from the ground

H=236.6mH = 236.6m

Distance between the two points where parachute falls on the ground and
just the observation is x= 136.6 m

Q13. On the same side of a tower, two objects are located. When
observed from the top of the tower, their angles of depression are 45°

45° and 60°60°. If the height of the tower is 150 m, find the distance
between the objects.

Soln:



150m

Height of the tower, H=AB = 150 m

Let A and B be two objects on the ground.

Angle of depression of object A’ [LA AX] B =45°=£ AA B[AX||A B]
[2A Ax] = B=45°= =/AA'B [AX||A B]

Angle of depression of object B [2XAB |=0=60°=ZABB [AX||A'B]
[2XAB']=a=60°=2AB'B [Ax| A B]

Let B’ =x ; B’B=y

If we represent the above data in form of a figure, Then it forms a right
angle triangle with ZB=90°2B = 90°

In any right angle triangle if one of the include angle is ®® then

opposite side

circ__
adjacent side tan60 150y

tan®=oppositesideadjacentside tan @& =

tan 60T = 130
y
= 15003 1/52 —(a)

tanf=ABABtan 3 = —1‘:‘,]133 tan45°"°=150x+ytan 45" = —;f;)

X +y =150 — (b)

Substituting (a) in (b)

x+1503=150x + %’ =150 x+5:33=150
x+ 22 =150 x=150-50\3x = 150 =50V 3
X=634m

Distance between object A’B’ = 63.4 m



Q14.The angle of elevation of a tower from a point on the same level
as the foot of the tower is 30°30°. On advancing 150 meters towards

the foot of the tower, the angle of elevation of the tower becomes 60°
60°. Show that the height of the tower is 129.9 m.

Soln:
A
h
60° 30°
B :
X C 150 3

Angle of elevation of top tower from first point A, =300 = 30°

Let us advance through A to B by 150 m then AB =150 m

Angle of elevation of top of tower from second point B, f=60°f = 60°
Let height of tower CD = Hm

If we represent the above data in form of figure then it form a figure as
shown with £ZD=90°2D = 90°

In right angle triangle, one of included angle is @0

opposite side

Then tan®=oppositesideadjacentside tan @ = —: -
adjacent side

tano=cDADtan o = i—g tan30°=H150+xtan 30° =

150 + x = HV3HV 3 — ()

_H
150+x

tanf=cpADtan } = % tan60°=Hxtan 60° = %

H=xV3x\3

x=HV3 35 — (b)



Substituting (b) in (a)

150 + H\/§=H\/§% —HV3

HE3-15)=150H (V3= 45) =150 H(3-1¥3)=150

HEL) =150 H=is0mH = 220
H=75V375V3
H=1299m

<. height of the tower = 129.9 m

Q16.The angle of elevation of the top of a tower from a point A on the
ground is 30°30°. Moving a distance of 20 meters towards the foot of

the tower to a point B the angle of elevation increases to 60°60°. Find
the height of tower and the distance of the tower from the point A.

Soln:

D

o

Angle of elevation of top of the tower from point A, 0=30°a. = 30

Angle of elevation of top of tower from point B, B=60°f = 60° .
Distance between A and B, AB =20 m

Let height of tower CD = ‘h’ m

Distance between second point B from foot of the tower be ‘x’ m

If we represent the above data in form of figure then it form a figure as
shown with £ZD=90°2D = 90°



In right angle triangle, one of included angle is @0

opposite side

Then tan®=oppositesideadjacentside tan @ = —; .
adjacent side

_ _ CD o_ o_ _h
tano=cDADtan o D tan30°=h20+xtan 30 S0

20 + x=hV3hV 3 — (a)

tanp=coBDtan p = <2 tan60°=hxtan 60° = %

BD
_ .= h
= hV 5 (b)
Substituting (b) in (a)
20 + h\/§=h\/§% =hV3

h(V3-1¥5)=20h (V3= 05)=20  h(s-145)=20

h(3h) =20 h=20-ih = 220
h=10V310V 3
h=17.32m

1073

X= 10\/5\/5 —§

x=10m
Height of the tower = 17.32 m

Distance of the tower from point A = (20 + 10) =30 m

Q17. From the top of a building 15 m high the angle of elevation of th«

top of tower is found to be 30°30°. From the bottom of the same
building, the angle of elevation of the top of the tower is found to

be 60°60°. Find the height of the tower and the distance between the
building and the tower.

Soln:



I
30°
D— N\ &
60°
A = B

Let AB be the building and CD be the tower.

Height of the building is 15 m=h = AB

Angle of elevation of top of the tower from top of the building, 0=30°
a=30".

Angle of elevation of top of the tower from bottom of the building, p=60°
B=60°.

Distance between the tower and the building BD =x
Let height of the tower above building be ‘a> m

If we represent the above data in form of figure then it form a figure as

shown with 2D=90"alsoAX||BD,2AXC=90°
2D =90° also AX||BD, 2AXC =90°

Here ABDX is a rectangle
s~ BD=DX="x"mAB=XD=h=15m

In right triangle if one of the include angle is @®

opposite side

Then tan®=oppositesideadjacentside tan @ = ———————
adjacent side

tana=cxaxtan o = % tan30°=axtan 30° = &

x=a3aV3 — (1)

tanf=coBptan B = £2- tan60°=a+1sxtan 60° = "‘*):5

x\3=at15xV3 =a+15 — ()



Substituting (1) in (2)

xxV3=aV3a+15 \)/(; =
XN D

a+15-aV3(\¥3)aV 3 (V 3)
a+15=3a

2a=15

a=152=75m
x=aV3aV3
x=7.5x37.5x3

x=12.99 m

Height of the tower above ground =h + a

=15+7.5

=225m

Distance between tower and building = 12.99 m

Q18.0n a horizontal plane there is a vertical tower with a flag pole on
the top of the tower. At a point 9 m away from the foot of the tower

the angle of elevation of the top and bettom of the flag pole are 60°
60° and 30°30° respectively. Find the height of the tower and the

flag pole mounted on it.

Soln:




let AB be the tower and BC be the flagstaft on the tower

Distance of the point of observation from foot of the tower BD =9 m
Angle of elevation of top of flagstaff, a=60°0. = 60°

Angle of elevation of top of flagstaff, B=30°B = 30°
Let height of the tower = ‘x’ = AB

Height of the pole = ‘y’ = BC

If the above data is represented in form of figure a shown with ZA=90°

LA =90°
In right angle triangle, one of included angle is ®@©

opposite side

Then tan®=oppositesideadjacentside tan @ = adjacent side

tana=AcADtan o = % tan60°=x+yotan 60° = ng

x+y= 930V 3 — (@)

tanf=Acaptan f§ = % tan30°=x9tan 30" = 3
R0

X= 93 T3

x=33343

x=5.196 m —- (b)

Substituting (b) in (a)
y=93-3V39V 3 - 343
y=6\36V3

y=10.392 m

«. Height of the tower x = 5.196 m

Height of the tower pole = 10.392 m

Q19.A tree breaks due to storm and the broken part bends so that the

top of the tree touches the ground making an angle of 30°30° with
the ground. The distance between the foot of the tree to the point
where the top touches the ground is 8 m. Find the height of the tree.

Soln:



h

30°

B 2 (-

Let the initial height be AB

Let us assumed that the tree is broken at point C

Angle made by the broken part CB’ with ground is 30°=@30° =©

Distance between foot of tree to point where it touches the ground B’A = 8
m

Height of the tree=h = AC + CB’ = AC + CB

The above information is represent in the form of figure as shown

Adjacent side

cos®= AdjacentsideHypotenuse COS ®= c0s30°=AB'CB'

Hypotenuse
o_ AB = w3 _ 18
cos 30 = \32=8CB" — A
i [
CB 16\/3\/5

opposite side

adjacent side tan30°=caAB

tan®= oppositesideadjacentside tan @ =

°Z CA | Gocagl = CA
tan 30 A5 1N3=CAS8 73 3
-
CA =8V 73
Height of the tree = CB’ + CA = 16\3+85 4& + &
D
— g3 24
h= 243 73
h=8V3m8Y 3m

Q20.From a point P on the ground the angle of elevation of a 10 m tall
building is 30°30°. A flag is hoisted at the top of the building and the



angle of elevation of the flag staff from P is 45°45°. Find the length of
the flag staff and the distance of the building from the point P.

Soln:

A

I

10

C

let AB be the tower and BD be the flag staff

Angle of elevation of top of the building from P.0=30%c. = 30°

AB = height of the tower = 10 m

Angle of elevation of top of flag staff from P p=45°f = 45°
Let height of the flagstaftf BD = ‘a” m

The above information is represented in the form of figure as shown
with ZA=90°2A = 90°

In a right angle triangle if one of included angle is @®

. . " ite sid
tan®= oppositesideadjacentside tan @ = P tano=ABAP

adjacent side
AB

- °o_ o _ 10
tana = " tan30"=10apP tan 30 P

AP =10V3m10V 3m

AP=1732m

== = A_D o: ° = —10+a
tanf=ADAPtan § = <=~ tan45'=10+aAP tan 45 P
10 +a=AP
a=1732-10m
a=732m

Height of the flag staff ‘a’ =7.32 m



Distance between P and foot of the tower = 17.32 m

Q21.A 1.6 m tall boy stands at a distance of 3.2 m from a lamp post
and casts a shadow of 4.8 m on the ground. Find the height of the
lamp post by using

(i) trigonometric ratio

(ii)properties of similar triangles

Soln:
A
1 &
0
D . F I
1.6 1.6
B g C ¥
4.8 E 3.2

Let AC be the lamp post of height “h’

We assume that ED =1.6 m, BE=4.8 mand EC =3.2

We have to find the height of the lamp post

Now we have to find the height of the lamp post using similar triangles

Since triangle BDE and triangle’ABC are similar

AC _ ED h 6

ACBC=EDBE {5 = pp- 148325 1.64.8 75755 13 h=83m
h=%m

Again we have to find the height of lamp post using trigonometric ratio
In AADEtan®=1648AADE tan® = ;>

tan®=13tan © = 1

Again In AABCAABC

tan®=h48+32tan ® = h=83h =

13=h8

UJI»—A
oo |=
w|oo

h
4.8+3.2

Hence the height of the lamp post is h=83mh = %m



Q24.From a point on the ground the angle of elevation of the bottom
and top of a transmission lower fixed at the top of 20 m high building

are 45°45° and 60°60° respectively. Find the height of the
transmission tower.

Soln:
&
h
B
20
607 45°
0 A

I+ X »
given height of building =20 m = AB
Let height of tower above building = ‘h’ = BC

Height of tower + building = (h + 20) m [from ground] = CA
Angle of elevation of bottom of tour, 0=45"a, = 45°

Angle of elevation of top of tour, B=60°p = 60°
Let distance between tower and observation point = ‘X‘m
The above data is represented in the form of figure as shown is

If one of the include angle in right angle triangle is @@

opposite side

Then tan®=oppositesideadjacentside tan @ = — -
adjacent side

tana=ABADtan o = 2B tan45°=20xtan 45° = 2

AD x
x=20m
tanp=capAtan = % tan60°=h+20xtan 60° = h+X20

h+20 = 20N3m20V 3m
h=20(V3-1)m20 (V3 - 1)m



Height of the tower h = 20(V3—1)m20 (V 3 — 1) m
h=20(1.73-1)m20 (1.73— 1) m
h=20x.732

h=14.64 m

Q25.The angle of depression of the top and bottom of 8 m tall building

from the top of a multistoried building are 30°30° and 45°45°. Find
the height of the multistoried building and the distance between the
two buildings.

Soln:
A FY
h—-8
C &
8

E ,.; D* N

Let height of multistoried building ‘h’m =AB

Height of the tall building = 8§ m.=CD
Angle of depression of top of the tall building, a=30"a. = 30°

Angle of depression of bottom of the tall building, p=30°f = 30°
Distance between the two buildings = ‘x> m = BD

Let AO=s

AB = AO +BO but BO =CD [*AOCDisrectangle]
[ AOCD is rectangle]

AB=(s+8)m
The above information is represented in the form of figure as shown

If in right angle triangle one of the included angle is @®

opposite side

Then tan®=oppositesideadjacentside tan & = adjacent side



In AAOCAAOC

°— o _ AO S _ s
tan30"=aocotan 30° = o) 13 =sx 5%

x=s\3x =sV3 — (1)
In AABDAABD

_ AB

tan45°=aABBDtan 45 B

1 = s+8x 8
X

s+8=x—(2)
Substituting (a) in (2)
s+8=sV3sV3
s(\/§—1)=8s (N3-1)=8 s=83-1 x\3+1¥3+1
V3 _ i 2
s = V§8—1 X é: s=4(\/3+1_)s = 4(\/ 3+1) s=4(\3+1)m
s=4(V3+1)m x=4(3+3)m
x=43+V3)m AB=s+8=8+4(\3+1)
AB=s+8=8+4(V3+1)

Q26.A statue 1.6 m tall stands on the top of a pedestal. From a point

on the ground, angle of elevation of the top of the statue is 60°
60° and from the same point the anglé of elevation of the top of the

pedestal is 45°45° . Find the height of the pedestal.

Soln:
1.6
B
h
60°)45°
< X > A

let the height of the pedestal be ‘h’ m

Height of the statue = 1.6 m



Angle of elevation of the top of the statue 0=30°a. = 30°

Angle of elevation of the top of the pedestal p=30°p = 30°
The above data is represented in the form of figure as shown.

If in right angle triangle one of the included angle is @®

opposite side

Then tan®=oppositesideadjacentside tan @ = adjacent side

= = E °— o _ L
tano=BcDCtana = 5= tan45'=hpctand5” = o=
DC = ‘b’ m — (a)
tanf=acpctan f = % tan60°=h+1.6DCtan 60° = h;glcﬁ

B - htl.6
DC = h+1.6V3 5 (b)

From (a) and (b)
_ = h+1.6
h = h+1.63 T3

hx\3=h+1.6h x V3 = h+ 1.6 - h($qrt3=1)=1.6
h(sqrt3—1)=1.6

16, V34l
V31 sqrt3+l

h = 1.6V3-1X\3+1sqrt3+1

h=0.5( sqrt3+1)0.5 ( sqrt3 + 1)
Height of the pedestal = 0.6( sqrt3+1)0.6 ( sqrt3 + 1)

Q27.A T.V. tower stands vertically on a bank of a river of a river.
From a point on the other bank directly opposite the tower, the angle

of elevation of the top of the tower is 60°60°. From a point 20 m
away this point on the same bank, the angle of elevation of the top of

the tower is 30°30°. Find the height of the tower and the width of the
river.

Soln:



I}

30° 60°
2 C X

let AB be the T.V tower of height *h” m on the bank of river and ‘D’ be the
point on the opposite side of the river. An angle of elevation at the top of

the tower is 30°30°

D

B

Let AB=hand BC=x
Here we have to find height and width of the river.

The above data is represented in the form of figure as shown.

In AACBAACB

tan60°=ABBCtan 60° = g—g \/§=hx\/ 3% % \/gx=h

X 1 e ~o _ h
V3x=h x=m3x = 7
Again in ADBAADBA .

tan30°=aABBDtan 30° = % 1V§=mo+xT1§ = ﬁ \/§h=20+x

V3h=20+x \V3h=20+m3¥3h =20+ 1 V3h-m3=20

\/
2 —_ h = _: _2h =
\ 3h J= =20 2m3=204 =20

W

h=15V315V 3

E_ . =Fo_ h _ 153
X—h\/3—15\/3\/3X—ﬁ— T3

x=10

Hence the height of the tower is 10V3m10V 3m and width if the river is
10 m.

Q28.From the top of a 7 m high building, the angle of elevation of the

top of a cable is 60°60° and the angel of depression of its foot is 45°
45°. Determine the height of the tower.

Soln:



I

A L = D

. 7

B . 45° C
Given

Height of the building =7 m = AB

Height of the cable tower = ‘“H> m = CD

Angle of elevation of the top of the building @=60°a = 60°

o

Angle of elevation of the bottom of the building f=45°B = 45
The above data is represented in form of figure as shown
Let CX=%x"m

CD=DX+XC=7m+x’m

=x+7m
In AADXAADX
tan®= oppositesideadjacentside tan @ = M tan45°=7Ax
adjacent side
o _ 7
tan45" = ——
AX =7m
tan60°=xcaxtan 60° = ix—c sqrt3=xnsqrt3 = 7+

x = 7sqrt37sqrt3
ButCD=x+7
=T7sqrt3+77sqrt3 + 7
=7(sqrt3+1)m7 (sqrt3 + 1) m



Height of the cable tower = 7(sqrt3+1)m7 (sqrt3 + 1) m

Q29.As observed from the top of a 75 m tall lighthouse, the angles of

depression of two ships are 30°30° and 45°45°. If one ship is exactly
behind the other on the same side of the lighthouse, find the distance
between the two ships.

Soln:

Given;
Height of the lighthouse = 75m = ‘h’ m = AB
Angle of depression of ship 1, 0=30°a. = 30°

Angle of depression of bottom of the tall.building, p=45°p = 45°
The above data is represented in form of figure as shown

Let distance between ships be.'x” ' m = CD

If in right angle triangle one of the included angle is @@

opposite side

Then tan®=oppositesideadjacentsidetan @ = — -
adjacent side

_ _ AB o_ o _ 75
tano=ABDBtan o = & tan30°=75x+Bctan 30 —BC

x +BC =75sqrt375sqrt3 — (1)

_ _ AB °o_ o _ 15
tanf=ABBCtanp = o= tan45’=7sBCtan45" = —=
BC=75—(2)

Substituting (2) in (1)

x + 75 =75sqrt375sqrt3



x =75(sqrt3—1)75 (sqrt3 — 1)
<. distance between ships = ‘x’ m
x=75(sqrt3—1)75 (sqrt3 — 1)

Q30.The angle of elevation of the top of the building from the foot of
the tower is 30°30° and the angle of the top of the tower from the

foot of the building is 60°60° . If the tower is 50m high, find the
height of the building.

Soln:

S50 m

60° 30°

+* x +

Angle of elevation of top of the building from foot of tower =30°=a
=30° =

Angle of elevation of top of the building from foot of tower =60°=[}
=60° =B

Height of the tower = 50m = AB
Height of building = ‘h” m =CD
The above data is represented in the form of figure as shown

In right triangle if one of the included angle is @®

Opposit side

Then tan®= OppositsideAdjacentside tan & = Adjacent side

In AABDAABD
tanf=aBBDtan f = % tan60°=s0BDtan 60° = %
BD= 50\3 2%

V3



tang=cDBDtan o = €D

BD
o h
tan 30°=hso\s —;
73
- . = 50 1
h=50V3X1\3 == X —=
V3 V3
_ 50
h = 503 =3

».+ height of the building = 503m 32 m

Q31.From a point on a bridge across a river the angle of depression of

the banks on opposite side of the river are 30°30° and 45°

45° respectively. If the bridge is at the height of 30m from the banks,
find the width of the river.

Soln:
g\.
F \‘
o " \
30
X C ¥ D

Height of the bridge = 30m [AB]

Angle of depression.of bank I'i.e, 0=30°B;a. = 30°B

Angle of depression of bank 2 i.e, f=30°B, = 30°B»

Given banks are on opposite sides

Distance between banks BjB,=BB;+BB;B B, = BB | + BB>
The above data is represented in the form of figure as shown

In right angle triangle, if one of the included angle is @O

Opposite side

Then tan®= OppositesideAdjacentside tan @ = Adjacent side

In AABB;AABB



tano=ABB,Btano = % tan30°=30B,B

tan 30° = % B,;B=30V3mB B =30V 3m

In AABB,AABB,

tanB=ABBB,tanf} = ];%

tan 45° = B32—°B B,B=30mB,B =30m B,;B,=BB,+BB,;

B B, =BB, +BB, 30V3+3030V3+30 30(\V3+1)
30(V3+1)

tan45°=30B,B

Distance between banks = 30(\/§+1 )m30 (\/ 3+1)m

Q33.A man sitting at a height of 20 m on a tall tree on a small island
in the middle of a river observes two poles directly opposite to each
other on the two banks of the river and in line with foot of tree. If the
angles of depression of the feet of the poles from a point at which the

man is sitting on the tree on either side of the river are 60°
60° and 30°30° respectively. Find the width of the river.

Soln:

60°

Height of the tree AB =20m

Angle of depression of the pole 1 feet 0=60°B;a = 60°B

Angle of depression of the pole 2 feet B=30°Bf =30°B

B1CiB {C; be one pole and B2C> B,C5 be the other pole
Given poles are on opposite sides.

Width of the river = B|B,B B>

- B,B+BB,B B + BB,

The above data is represented in the form of figure as shown

In right angle triangle, if one of the included angle is @®



Opposite side

Then tan®= OppositesideAdjacentside tan @ = Adjacent side.

_ _ AB
tano=ABB;Btan o BB

tan 60° = % BB=20V3B B = % tanf}=ABBB,

tanf = ﬁ‘% tan30°=20B,Btan 30° = % B2B=2O\/§m
B,B =20\ 3m B,B,=BB+BB,

B,B, =B,;B+BB, m?+20%3% +20V3

tan60°=20B,B

T enm 1T3 _ 80
20 1+3V3 =80V3 5 75

Width of the river = SOVEm%m

Q34.A vertical tower stands on a horizontal plane and is surmounted
by a flag staff of height 7m. From a point on the plane, the angle of

elevation of the bottom of flag staff is 30°30° and that of the top of
the flag staff is 45°45° . Find the height of the tower.

Soln:

A

A . \lﬁa

C - D

Given
Height of the flag staff = 7m = BC

Let height of the tower = ‘h’ m = AB
Angle of elevation of top of the bottom of the flagstaff 0=30"at = 30°

Angle of elevation of top of the top of the flagstaff f=45°p3 = 45°
Points of desecration be ‘p’

The above data is represented in the form of figure as shown



In right angle triangle, if one of the included angle is @®

Opposite side

Then tan®= OppositesideAdjacentside tan & = Adjacent side

tano=ABAP tan o. = % tan30°=hAPtan 30° = %
AP=hV3AP =hV'3 — (1)
tanf=Acaptan f = % tan45°=h+7aP tan 45° = E‘:—lz

AP=h+7— ()
From (1) and (2)

hV3=h+7hV3 =h+7 h\3-h=7hV3-h=7 h(3-1)=7
h(N3=1)=7 h=73-1x3+13+1

_ 7 N3+l = _ 7x( 3+ _ >
h= 5 X T h=7x\3+1)2h = )—2 h=3.5(\3+1)m
h=3503+1)m

Height of the tower = 3.5(\/5+1)m3.5 (\/ 3+1)m .

Q35.The length of the shadow of a tower standing on level plane is
found to be 2x meters longer when the sun’s attitude is 30°30° than

when it was 30°30°. Prove that the height of tower
is X(V3+1)metersx (V 3 + 1) meters

Soln:

A

h

B

Let
Length of shadow be ‘a’ m [BC] when sun altitude be a=45°a = 45°

Length of shadow be (2x+a) m [BD] when sun altitude be =30°
B=30°

Let height of tower be ‘h’ m =AB

The above data is represented in the form of figure as shown



In right angle triangle one of the included angle is @

Opposite side

Then tan®= OppositesideAdjacentside tan & = Adjacent side

In AABCAABC

tana=ABBCtan o = g—g tan45°=natan 45° = %

h=a—((1)

In AADBAADB

tanB:AB(2x+a)BC tanB = (2)«%% tan30°=h2x+atan 30° = 2x1-1|-a

2xta=hV3hV3 —(2)
Substituting (1) in (2)

2x+h=h\32x +h=hV3 h(\V3-1)=2xh (V¥ 3=1) = 2x

%X % \/3+1
3—

h = 2x\3-1 X \3+1"3+1 =2
1 V341

\/

2x(V 3+1 5

h=2x(\3+1)2 )

h=X\/§+1)X\/ 3+1)

Height of the tower = X(\/§+1)mx(\/ 34 1)m

Q36.A tree breaks due to storm and the broken part bends so that the

top of the tree touches the ground making an angle of 30°30° with
the ground. The distance from the foot of the tree to the point where
the top touches the ground is 10 meters. Find the height of the tree.

Soln:



N
3["3/ \
v L ; C

i 10

s

Let AB be the height of the tree and it is broken at point C and top touches
ground at B’

Angle made by the top 0=30°0. = 30°

Distance from foot of tree from point where it touches ground =10:m
The above data is represented in form of figure as shown

Height of the tree = AB = AC + CB

=AC+CB’

In right angle triangle one of the included angle is @©

Opposite side

Then tan®= OppositesideAdjacentside tan @ = Adjacent side

o__ ' o _ AC — — — ﬂ
tan30"=AcB'Atan 30 A AC=103mAC 5m

Again

Adjacent side

cos®= AdjacentsideHypotenuse COS ®= c0s30°=ABBC

Hypotenuse
cos 30° = AB V32—10BCL; = _10
C
B’C= 20%3m¢_
AB=CA +CPB’
10 4 20

10V3+20\3 —= R




Height of tree = 10V§m%m

Q37.A balloon is connected to a meteorological ground station by a

cable of length 215 m inclined at 60°60° to the horizontal. Determine
the height of the balloon from the ground. Assume that there is no
slack in the cable.

Soln:

A

-

60°
Y B [1.

Length of the cable connected to balloon =215m [CB]

Angle of inclination of cable with ground @=60°a. = 60°
Height of the balloon from ground =*“h>m = AB

The above data is represented in from of figure as shown

In right angle triangle one ©f the included angle is @

Opposite side

T sin60°=ABBC
ypotenuse

Sin®= OppositesideHypotenuse sin® =

: o _ AB T._ V3 — h

sin 60 = 3c \/32—h2157 315
- 215V3

h=215V32 3

h=107.5V3m107.5\ 3m

Height of the balloon from ground = 107.5\/§m107.5\/ 3m

Q38. Two men on either side of the cliff 80m high observe the angles
of elevation of the top of the cliff to be 300 and 600 respectively. Find
the distance between the two men.



Soln:

T\

/ S,
Y 80 \“‘-\\
N\ 30° 60° ir}\

B4——yx—»(t+—)—»]D

Height of cliff = 80m = AB

Angle of elevation from Man 1, a=30°[M,]a. = 30° [M]

Angle of elevation from Man 2, B=60°[M;]B = 60° [M»]

Distance between two men = MiM>=BM+BM>
M1M2 = BM1 +BM2

The above information is represented in form of figure as shown
In right angle triangle one of the included angle is @@

Opposite_side

Then tan®= OppositesideAdjacentside tan & = Pdigconiide

tana=ABMBtan o, = 2B~ tan30°=som,B

M B
tan30° = -2 M;B= 80\/3M B= 80\/ 3 tanB=ABM,B
tan P} = tan60 =80M;Btan60° = 2B M,B=frac80\3

M,B = frac80\/ 3 M11\/12—1\4113+131\42
M M, =M,B+BM, 803+ 80sqrt3 80\/ 3+ scigr(t)S 80x4sqrt3

80x4 320
sq e 320sqrt3 —— 3

320

Distance between men = 320sqrt3 meters ==+ - meters

Q39.Find the angle of elevation of the sun (sun’s altitude) when the
length of the shadow of a vertical pole is equal to its height.

Soln:



80 L

'B

&

h »
Let

Height of the pole = ‘h’ m =sun’s altitude from ground length of shadow
be ‘L’

Given that L = h.
Angle of elevation of sun’s altitude be @@
The above data is represented in from of figure as.shown

In right angle triangle one of the included angle is ®@©

Opposite side

Then tan®= OppositesideAdjacentside tan ® = Adjacent side

tan®=ABBCtan ® = % tan®=hLtan ® = %
tan®=LLtan ® = % [sinceh=1L]

O=tan '(1)=45°0 = tan ! (1) = 45°

Angle of sun’s altitude is 45°45°

Q42.A man standing is on the deck of a ship, which is 8 m above water
level. He observes the angle of elevation of the top of a hill as 60°

60° and the angle of depression of the base of the hill as 30°30°.
Calculate the distance of the hill from the ship and the height of the
hill.

Soln:



h
60°
A D
H
8 8
B 3{}‘:'5 C ki

X

Height of the ship above water level = §m = AB

Angle of elevation of top of cliff (hill) a=60"a. = 60°

o

Angle of depression of the bottom of hill B=30°p = 30
Height of the hill = CD

Distance between ship and hill = AX

Height of the hill above ship = CX = ‘a’ m

Height of hill =(a+ 8) m

The above data is represented in form of figure as shown

In right angle triangle if one of the included angle is @@

Opposite side

Then tan®= OppositesideAdjacentside tan @ = Adjacent side

tana=cxAxtana = <X tan60°=aAaxtan 60° = -2

AX AX
_ - a
AX = aV Nk
_ _ XD o_ °o_ B
tanf=xpaxtanp = 7=~ tan30’=Baxtan30" = =
AX - 8V38V 3

. y— _. a q
s a3 =83 = 8V 3
a=24m

AX = 8V3m8V 3m



= Height of the cliff hill = (24+8) m = 32m

Distance between hill and ship 8V3ms8\ 3m

Q44.The angles of depression of two ships from the top of a light

house and on the same side of it are found to be 45°45° and 30°

30° respectively. If the ships are 200 m apart, find the height of the
light house.

Soln:
C E
3000 3000
D

B ¥y
Height of the light house AB = ‘h’ meters

Let SjandS,S | and S, be ships
Distance between ships S;S,=200mS S, = 200m
Angle of depression of Si(a=30")S; (a=130°)

Angle of depression of So(f=45")S,+ (B = 45°)

The above data is represented.in form of form of figure as shown

In AABS,AABS,

tanf}=ABBS,tan 3 = Q—S]i tan45°=hBs,tan 45° = BhTz

BS,=hBS;, =h — (1)

In AABS1AABS,

tano=ABBS, tan o, = % tan30°=hBs, tan 30° = %
1 1

BS,=hV3BS, =hV3 — ()

Subtracting (1) from (2)



BS|—BS,=h(sqrt3—1)BS ;—BS, = h(sqrt3—1) 200=h(sqrt3—1)
200 = h(sqrt3—1) h=100(sqrt3+1)meters
h =100 (sqrt3 + 1) meters

Height of the light house = 273.2 meters

Q45.The angles of elevation from the top of a tower from two points at
distance of 4 m and 9 m from the base of the tower and in the same
straight line with it are complementary. Prove that the height of the
tower is 6m.

Soln:
A D \
AN
1 N
1 \
30%(60°
Bl .(’ -

y " A
Height of the tower AB = ‘h’ meters
Let point C be 4 meters from B.

Angle of elevation is 0l0L given point D is 9. meters from B, Angle of
elevation is 33

Given at, B are complementary, oo + f=90°=>=;$=90"a
B=90° ==B=90"a

Required to prove that h = 6 meters
The above data is represented in the form of figure as shown

In AABCAABC

tano=ABBCtan o = % tano=hn4tan o = %

h=4tano4 tano. — (1)

In AABDAABD

tanf=ABBDtan § = % tan(90—a)=hotan(90 — a) = %

h=9tano9tano — (2)

Multiply (1) and (2)



hxh=4tanax9cotah x h =4 tana x 9cota  h?’=36(tanacota)
h? =36 (tanacoto) h=vV36=6mh =136 = 6m

Height of the tower = 6 meters

Q46.From the top of a S0 m high tower, the angles of depression of the

top and bottom of a pole are observed to be 45°45° and 60°
60° respectively. Find the height of the pole.

Soln:

~1E 4

h

2 7 X 5o

H / H
o

AL _ DY

AB = height of the tower = 50m.

CD = height of the pole

Angle of depression of top of building @=45°a = 45°
Angle of depression of bottom of‘building f=60°p = 60°
The above data is represented in the form of figure as shown

In right angle triangle if one of the included angle is @@

Opposite side

Then tan®=OppositesideAdjacentside tan @ = Adjacent side

tano=AxXcxtano = éX—X tan45°=axcx tan 45° g
AX=CX
tanf=ABBDtan p = 22 tan60°=s0BDtan 60° = 2%
CX = 50\3 V

= 503m=BD>

ng BD



CD + AB — AX = 50—503 50 — j—%

50(@—1)@:503(3—@)%?—” = %(3 —'3)

Height of the building (pole) = 503 (3—V3)32(3 = 3)

Distance between the pole and tower = 50\/§m3—%

Q47.The horizontal distance between two trees of different heights is
60 m. the angles of depression of the top of the first tree when seen

from the top of the second tree is 45°45° . If the height of the second
tree is 80 m, find the height of the first tree.

Soln:

4cm

Sem

a

B

Distance between the trees = 60 m [BD]
Height of second tree = 80 m [CD]

Let height of the first tree = ‘h’ m [AB]

o

Angle of depression from second tree top to first tree top a=45"0. = 45

The above data is represented in form of figure as shown

In right angle triangle if one of the included angle is @®

Opposite side

Then tan®=OppositesideAdjacentside tan & = Adjacent side

Draw CX1LABCX L AB

CX =BD =60m



XB=CD=AB-AX

tana=AxXcxtan o = % tand5°=Axeotan 45° = %
AX =60 m

XB=CD=AX-AX

=80 - 60

=20 m

Height of the second tree = 80 m

Height of the first tree =20 m

Q48.A flag staff stands on the top of a S m high tower. From a point

on the ground, angle of elevation of the top of the flag staff is 60°
60° and from the same point, the angle of elevation of the top of the

tower is 45°45° . Find the height of the flag staff.

Soln:

dem

Scm

Height of tower = AB =5

Height of flag staff BC = ‘h’ m
Angle of elevation of top of flagstaff a=60"a = 60°

Angle of elevation of bottom of flagstaff f=45°B = 45°

The above data is represented in form of figure as shown

In AABCAABC



tanf=ABDAtan 3 = % tan45°=spatan45° = %
DA=5cm

In AADCAADC

tana=AcCDAtan o = % tan§0°= AB+BCAD =h+55
tan 60° = ABXSC = h+55 V3=hissV 3 = h%S

hes = SV35V 3

h=513-1)5(N3—=1) =3.65mis
height of the flagstaff = 3.65 mts

Q50.As observed from the top of a 150m tall light house, the angles of

depression of two ships approaching it are 30°30° and 45°45°. If one

ship is directly behind the other, find the distance between the two
ships.

Soln:

150

458 30°

Height of the light house AB = 150 meters

Let SjandS,S ;andS, be two ships approaching each other
Angle of depression of S;,0=30°S;, o =30°
Angle of depression of S,p=45°S,, p =45°

Distance between ships = S1S,S1 S,

The above data is represented in the form of figure as shown



In AABS,AABS,

tanf}=ABBS,tan 3 = % tan45°=150BS,
2

tan 45° = é—g(z’ BS,=150mBS, = 150m

In AABS|AABS

tana=ABBS;tan o = ]‘;TBI tan30°=150Bs,

tan 30° = 10 BS,=150\3BS | = 150\ 3

$,5=BS,~BS,=150(\3—1
S1S5=BS;-BS,=150V3 -1 meters

Distance between ships = 1 50(\/5—1metersl 50(\/ 3 — Imeters

Q51.The angle of elevation of the top of a rock form the top and foot

of 2 100 m high tower are respectively 30°30° and 45°45°. Find the
height of the rock

Soln:
C
X LA Q-
A
,l?=45°
D B

Height of the tower AB = 100 m

Height of rock CD = ‘h’ m

Angle of elevation of the top of rock from top of the tower =30
o= 30circ

Angle of elevation of the top of rock from bottom of tower [3=60Circ

B — 6Ocirc



The above data is represented in the form of figure as shown

Draw AX1CDAX 1 CD

XD = AB = 100m

XA =DB
In ACXAACXA

tano=cxAxtana = % tan30°=cxpBtan 30° = %

DB = CXxsqrt3CX x sqrt3 —- (1)

In ACBDACBD

tanf=cpDB=100+CXDBtan § = gg = 10(]);5 X tan45°=100+CXDB
tan45° = IO(SF];:X

DB =100 + CX — (2)
From (1) and (2)

100+CX=CX\3100+ CX = CXN3 1100=CX(3-1)
100=CX(N3—1) CX=1004321 % \5+1\G+1

CX = 00 x Y3 CX=50(3+1)CX =$0(V 3 +1)

Height of the hill = 100450(\3+1)100.450 (V3 + 1)

= 150(3+\/§)150 (B3 v 3) meters

Q52.A straight highway leads to the foot of a tower of height S0m.
From the top of the tower, the angles of depression of two cars

standing on the highway are 30°30° and 60°60° respectively. What is
the distance between the two cars and how far is each car from the
tower?

Soln:



S0m

Height of the tower AB = 50m
CiandC,C1andC, be two cars

Angles of depression of C;C from top of the tower 0=3 Qcire

o= 3Ocirc

Angles of depression of CoC, from top of the tower B=60Circ
ﬁ — 6Ocirc

Distance between cars CjandC>C ;andC,

The above data is represented in form of figure as shown

In AABG,AABC,

tanP=OppositesideAdjacentside = ABC,B

__ Opposite side - AB o__
tanP = - tan60 =50BC
B Adjacent side C,B 2

tan 60° = BS_((:)Z BCy=503BC, = 3—%

In AABC;AABC,

tano=ABC,;Btan o = % tan30°=50BC,
tan30° = 58 BCi=50\iBC, = 33 CiandC,=BCi-BC;

C1andCy = BC,—BC; 50\3-503 50 3- 3% 50(5-115)
)

00

100V3=1003 V3 500 = 1(3)0\/ 3 meters.

W

Distance between cars C;andC,=1003V3C ;andC, = %\/ 3
Distance of carl from tower = 50\/350\/ 3 meters

Distance of car2 from tower = 50\3 % meters



QS53.From the top of a building AB = 60m, the angles of depression of
the top and bottom of a vertical lamp post CD are observed to be 30°
30° and 45°45° respectively. Find

(i) The horizontal distance between AB and CD
(ii) The height of the lamp post

(iii) The difference between the heights of the building and the lamp
post.

Soln:
& B
6010
30°
60 E - D
X \
h h
ﬁﬂﬁ'
k2 5
A X C

Height of building AB = 60m

Height of lamp post CD = ‘h’ m

Angle of depression of top of lamp, post from top of building 0=3 ocire
o= 30circ

Angle of depression of bottom of lamp post from top of building B=6()Circ
B — 6Ocirc

The above data is represented in form of figure

Draw DX1ABDX 1 AB ,CX=AC, CD=AX
In ABDXABDX

Then tano= OppositesideAdjacentside = BXDX
Opposite side  _ BX

tana = Adjacent side DX

tan30°=60-cDACtan 30° = % 1N3=60-hAC ]

AC = (60-h)V3m(60—h)\ 3m — (1)



In ABCAABCA

tanf=ABActan p = 22 tan60°=s0actan 60° = 2

AC = 60\/§=20\/§m% =20V 3m — ()

From (1) and (2)

(60—h)N3=20V3(60—h)V 3 = 20V 3

60-h=20

h=40m

Height of the lamp post = 40m

Distance between lamp post building AC = 20Y3m20V 3m

Difference between heights of building and lamp post BX = 60 —h => 60
—40=20m.

Q54.Two boats approach a light house in mid sea from opposite
directions. The angles of elevation of the top of the light house from

two boats are 30°30° and 45°45° respectively. If the distance
between the two boats is 100m, find the height of the light house.

Soln:
A
h
30° 45°
B1 100=x B X Bz
+ 100 *

let BB | be boat 1 and BB 5 be boat 2
Height of light house = ‘h’ m = AB

Distance between B{B,=100mB ;B> = 100m
Angle of elevation of A from Bja=3 0B o= 3(cire

Angle of elevation of B from B2B=45°irCB 2 B= 45¢ire

The above data is represented in the form of figure as shown



Here In AABB;AABB

tan30°= OppositesideAdjacentside = ABBB,

o _ Opposite side  _  AB
tan 30 Adjacent side BB;

B,B=AB\3=h\3B,B=ABV3=h'3 — (1

In AABB,AABB,

AB

tan45°=ABBB,tan 45" = BB,

h=BB_ {2} — (2)
Adding (1) and (2)

B By=h(\3+1)B B, =h (N3 +1)
h = B,By\3+1 \]/3%—512

100 V3-1

b= 100\3+1 X 3= 131 - X 5

100(v 3-1)

L =50(3-1)

h= 100(3-1)2=5 0(\/5—1)

Height of the light house = 50(\/5—1 )50(N 3 - 1)

Q55.The angle of elevation of the top of a hill at the foot of a tower
is 60°60° and the angle of elevation of the top of the tower from the

foot of the hill is 30°30°. If tower is 50 m high, what is the height of
the hill?

Soln:
D
A
h
50
30° 60°
C X B

Height of tower AB = 50m



Height of hill CD = ‘h’ m.

Angle of elevation of top of the hill from foot of the tower = 0=60°

a=60°

Angle of elevation of top of the tower from foot of the hill = =30°

B=30°
The above data is represented in the form of figure as shown
From figure

In AABCAABC

1 _ 50

o__ ° = & =
tan30°=aBBctan 30 Isqri3 =50BC <037 = B¢

BC
BC = 508350V 3
In ABCDABCD

tan60°=cpBC=cD50V3 tan 60° = = CD_ 3= 6psoN3

~_ CD
V3= 5073

CD =150m

Height of hill = 150m.

Q56. A fire in a building B is reported on telephone to two fire station
P and Q 20 km apart from each other on a straight road. P observes

that the fire is at an angle of 60°60° to the road and Q observes that
it is at an angle of 45°45° to the road. Which station sends its team

and how much will this team have to travel?

Soln:

| 20 Kh I

Let AB be the building



Angle of elevation from point P [fire station 1] a=60°a, = 60°

Angle of elevation from point Q [fire station 1] p=45°B = 45°
Distance between fire station PQ = 20 km
The above data is represented in form of figure as shown

In right angle triangle if one of the included angle is @®

Opposite side

Then tan®= OppositesideAdjacentside tan & = Adjacent side

_ _ AB o_ o _ AB
tano=ABAPtan o = P tan60"=ABAPtan 60" = N3
AP=ABAP = % )

_ — AB °_ o _ AB
tan=ABAQtan [3 A0 tan45°=aBAQtan 45 AQ
AQ=AB—(2)

Adding (1) + (2)

AP +AQ= AB\/§+AB‘3‘—}§ +AB

AB( 1443 sqrt3 )AB (1242

sqrt3

= 143
20 = AB( 1433 sqri3 )AB ( :qng )
AB = 20\3v3+1 ——5@ 2
3+1
2073 V3-1
= X
\3+1 sqrt3—1

AB = 20\3V3+1 X \3-1.sqrt3~1
AB=103-V3)103 -V 3)
AQ=AB=10(3—3)10(3—-V3) =12.64km
AP=ABG=10(\3-DAP = 42 =10(V3-1) -732km

Station 1 should send its team and they have to travel 7.32 km

Q57.A man on the deck of a ship is 10 m above the water level. He
observes that the angle of elevation of the top of a cliff is 45°45° and



the angle of depression of the base is 30°30° . Calculate the distance
of the cliff from the ship and the height of the cliff.

Soln:

45° A
35

Height of the ship from water level = 10m = AB
Angle of elevation of top of the cliff a=45°0 = 45°

Angle of elevation of bottom of the cliff f=30°p = 30"
Height of the cliff CD = ‘h’ m

Distance of the ship from foot of the tower cliff.

Height of cliff above ship be ‘a” m

Then height of cliff = DX + XC = (10 + a) m

The above data is represented in form of figure as shown

In right angle triangle. if one of the included angle is @®

Opposite side

Then tan®= OppositesideAdjacentside tan @ = Adjacent side

°= ° = g = = L
tan45 =cxaxtan45 X 1=aax 1 X
AX =‘a’m

°_ o — XD = A — 10
tan30"=xpAxtan 3 NG 1N3=10AX kS X

AX =10V310V 3
~a=10\3m- a = 10N 3m

Height of the cliff = 10+10V3m=10(\3+1)
10+10V3m=10(\N 3 +1)



Q59.There are two temples one on each bank of a river opposite to
one other. One temple is S0m high. Form the top of this temple, the

angles of depression of the top and foot of the other temple are 30°

30° and 60°60° respectively. Find the width of the river and the
height of the other temple.

Soln:
A a7 ]
30#
c X
mﬂ'
D B

Height of the temple 1 (AB) = 50m
Angle of depression of top of temple 2. 0=30%0 = 30°

Angle of depression of bottom of temple 2, p=60°f = 60°
Height of the temple 2 (CD) = ‘h’.m

Width of the river = BD = ‘x’‘m

The above data is represented in from of figure as shown

In right angle triangle if one of the included angle is @@

Opposite side

Then tan®= OppositesideAdjacentside tan & = Adjacent side

Here BD = CX, CD=BX

= =22 °= ° = AX
tano=Axcxtano = 55~ tan30"=axcxtan30" = &%
X = Ax3mA x V' 3m
tanf=aBBDtan B = 45 tan60°=socxtan 60° = é‘_g)(

— sz 20
CX = 50\3 T3



AX(\3)=506AX (V3) =L AX=s50mAX=2Lm

CD =XB = AB — AX = 50—s503=1003m50 — 2 = 1%

J

Width of river = 5073 3—0_
J

Height of temple 2 = 1003 m%m

Q60.The angle of elevation of an airplane from a point on the ground

is 45°45° . After a flight of 15 seconds, the elevation changes to 30°

30°. If the airplane is flying at a height of 3000 meters, find the speed
of the airplane.

Soln:

A B

P

300cm

X P a

Let the airplane travelled from A to B in 15 sec
Angle of elevation of pointA 0=45"a = 45°

Angle of elevation of point B f=30°f = 30°

Height of the airplane from ground = 3000 meters

= AP =BQ

Distance travelled in 15 seconds = AB = PQ

Velocity (or) speed = distance travelled time

If the above data is represented is form of figure as shown

In right angle triangle if one of the included angle is @@

Opposite side

Then tan®= OppositesideAdjacentside tan @ = Adjacent side



tano=APXptana = £ tand5°=3000xp tan 45° = 30
XP =3000m
tanf=Boxqtan p = % tan30°=3000xQtan 30° = %

XQ =3000¥33000V 3
PQ =XQ - XP =3000(sqrt3—1)m3000 (sqrt3 — 1) m
Speed = PQtime =3000(3-1)15 =200(\/§—1)

PQ _ 30003-1) _ 2003 -1)

time 15

2000%0.7322000 x 0.732

146.4 m/sec

Speed of the airplane = 146.4 m/sec

Q61.An airplane flying horizontally 1 km above the ground is
observed at an elevation of 60°60°. After 10 seconds, its elevation is
observed to be 30°30°. Find the speed of the airplane in km/hr.

Soln:
A B
1EKEM
g |a= 30°
X P Q

let airplane travelled from A to B in 10 seconds
Angle of elevation of point A 0=60°a. = 60°

Angle of elevation of point B f=30°f = 30°

Height of the airplane from ground =1 km = AP = BQ



Distance travelled in 10 seconds = AB = PQ

The above data is represented in form of figure as shown

In right angle triangle if one of the included angle is @®

Opposite side

Then tan®= OppositesideAdjacentside tan @ = Adjacent side

_ _ AP o_ o _ 1
tano=APPXtan o = 55~ tan60°=1prxtan 60 X

= 1
PX = 1%3kmﬁkm

tanf=BQxQtan = % tan30°=1xQtan 30° = %
XQ=v3V3
PQ = XQ - PX =3~ tsqrs =2sqr3=2055 3~ sqit3 - sqftsz - N3 >

Speed = PQtime =233 ><60><6% =23 60 x6

By
o)

—240V3240V 3
Speed of the airplane = 240\/5240\/ 3

Q62.A tree standing on a horizontal plane is leaning towards east. At
two points situated at distance a and b exactly due west on it, the

angles of elevation of the top are respectively a0, and BB Prove that

the height of the top from the ground is (b—a)tanatanptano—tanp
(b—a) tan a tan
tan o—tan f3

Soln:



AB be the tree leaning east

From distance ‘a’ m from tree, angle of elevation be alaL at point P.
From distance ‘b’ m from tree, angle of elevation be B3 at point Q.
The above data is represented in the form of figure as shown

In right angle triangle if one of the included angle is @@

Opposite side

Then tan®= OppositesideAdjacentside tan & = Adioent side

Draw AX1QBAX 1L OB letBX =‘a’ m

AX AX

fano=AXpxtano = 55~ fano=Axxtatana = - +a coto=x+aAX
_ Xxta

cota ™.

x+a = AXcotaAX cot o~ (1)
_ _ AX _ _ AX _

tanf=axqQxtan 3 X tanf=Axx+btan p = 7= cotf=x+bAx
_ xtb

cotf3 NS

x+b=AXcotBAX cotp — (2)
subtracting (1) from (2)
(x+b) — (x+a) = AXcot—AXcotaAX cot— AX cota

tan o—tan 3 ]
tan o.tan 3

b —a = AX| tano—tanBtana.tanp JAX [

(b—a) tan a.tan 3
tan a—tan 3

AX = (b—a)tano.tanPtano—tanf



(b—a) tan a.tan
tan a—tan 3

<. Height of top from ground = (b—a)tano.tanptano—tanp

Q63.The angle of elevation of a stationary cloud from a point 2500 m
above a lake is 15°15° and the angle o0f depression of its reflection in

the lake is 45°45°. What is the height of the cloud above the lake
level?

Soln:
¥
i
15°
P - Q
45°
2500 2500
A - B I
h+2500

Let the cloud be at height PQ as represented. from lake level

From point x, 2500 meters above the lake angle of elevation of top of
cloud 0=15°a. = 15°

Angle of depression of shadow reflection in water p=45°p = 45°
Here above data is represented in form of figure as shown

In right angle triangle if one of the included angle is @@

Opposite side

Then tan®=OppositesideAdjacentside tan @ = Adjacent side

tan15°=A0AY tan 15° = 22 0.268=hay 0.268 = -

AY AY
AY =h0268 AY = 2= — (1)
tan45°=ABAY tan 45° = % tan45°=AP+PQAY
tan45° = %

AY = x + (h + x)



AY=h+2x—(2)
From (1) and (2)

_ h o
h0.268 —h+2xm h+2x

3.131h—h=2x2500

h=1830.8312

Height of the cloud above lake =h + x
=1830.8312 + 2500

=4330.8312 m

Q64.1f the angle of elevation of a cloud from a point h meters above a

lake is 0. and the angle of depression of its reflection in the lake be B

B, prove that the distance of the cloud from the point of observation
2hsec o
tan f—tan o

iS 2hsecotanp—tana

Soln:

let X be point ‘h’ meters above lake
Angle of elevation of cloud from x = a0l

Angle of depression of cloud reflection in lake = B3
Height of the cloud from lake = PQ

PQ’ be the reflection then PQ’ = PQ

Draw XA + PQ, AQ=‘X"m, AP=‘h"m

Distance of cloud from point of observation is XQ.

The above data is represented in form of figure as shown



In AAQXAAQX

_ _ AQ
tanoa=AQAXtan a N

— - X .
tano=xAxtan a e (a)

In AAXQAAXQ

tanf=AQAxtanf} = %

tanf=h+xrhAxtan p = hz‘;h — Q2

Subtracting (1) from (2)

tanp—tana=2hAxtan f—tan o = 2=  AX=2htanp-tanc

o AX
AX = tan f—tan a
In AAQXAAQX
— — AX
COSOA—=AXXQCOS o = E

QX = AXsecaAX seca

2hsec a

XQ =2h _
Q secotanf—tana tan P—tang

-~ distance of cloud from point of observation = 2hsecatanf-tano

2h sec o
tan f—tan a

Q65.From an airplane vertically above a straight horizontal road, the
angle of depression of twoe consecutive mile stones on opposite side of

the airplane are observed to be a.0. and Bf3. Show that the height in
miles of airplane above the road is given by tanatanptana+tanf

tan o tan 8
tan a+tan

Soln:



\&
X Q y

let PQ be the height of airplane from ground x and y be two mile stones on
opposite side of the airplane xy = 1 mile

Angle of depression of x from p = ad

Angle of depression of y from p = B3

The above data is represented in the form of figure as shown

In right angle triangle if one of the included angle is ®®

Opposite side

Then tan®= OppositesideAdjacentside tan @ = R TR <

In AP XQAPXQ

_ _ P
tano=prQXxQtan o X0

XQ=PQtana XQ = 2 — (D

tan'a

In AXQY AXQY

tanf=pQQy tan f§ = g—g

QY =rQunpQY = % 0
Adding (1) and (2)

PQ_ _PQ

tan f8 tan a

XQ + QY = PQtanBtPQtana

XYZPQ( 1tan[3+1tan(x)PQ( L+ #)

tan tan o

1=P Q( tanB-+tanatano.tanf )P Q (m)

tan o.tan 3

tan o.tan

PQ = tana.tanPtanp+tana
Q pranf tan +tan o



tan o.tan

miles.
tan B+tan o

Height of airplane = tana.tanftanf-+tana

Q66.PQ is a post given height ‘a’ m and AB is a tower at same
distance. If a0 and B3 are the angles of elevation of B, the top of the

tower, at P and Q respectively. Find the height of the tower and its
distance from the post.

Soln:

P A
PQ is part height = ‘a’ m AB is tower height
Angle of elevation of B from P = o
Angle of elevation of B from Q = 33
The above data is represented in gorm of figure as shown

In right angle triangle if one of the included angle is @@

Opposite side

Then tan®= OppositesideAdjacentside tan & = Adjacent side

QXLAB,PQ=AKQX L AB,PQ = AK

In AABQAABQ

_ _ BX _ _ AB-AX
tanf=BxQxtan f} = X tanf}=AB-AxQxtan f§ = oK
tanf=AB-aQxtan 3 = A(];;“ — ()
In ABPAABPA

= = &
tana=ABAPtan a AP
tano=ABQXxtana = 22 __(2)

QX



Dividing (1) by (2)

tanftano = AB—aAB=1—aAB

ta‘nB — AB—a _ _a —1_ _
tan o AB 1 AB aAB =1— tanptano = tana—tanBtana
a_ —1— tan f8 _ tan a—tan 3
AB tan o tan o
— . atana
AB = atanatano—tanf3 Tno—@np
AB  _ a

QX = ABtana =atana—tanf no Tan o—tan p

a

Height of tower = atana—tanf anatanp

atan o

Distance between post and tower = atanatana—tanp
tan a—tan 8

Q67.A ladder rest against a wall at an angle a0l to the horizontal. Its
foot is pulled away from the wall through a distance a, so that it slides

a distance b down the wall making an angle 3 with the horizontal.

COS 0—COS
Show that ab=cosa—cospsinp—sina > = —B
b sin f—=sin a

Soln:

{”-1— a—+ f’: X *

let AB be the ladder initially at an inclination aldL to ground

When its foot is pulled through distance ‘a’ let BB’ = ‘a’ m and AA’= ‘b’
m

New angle of elevation from B’ = B the above data is represented in form
of figure as shown

Let AP LgroundBP,AB=AB'AP 1 groundB' P,AB=A'B’
A’P=x BP=y

In AABPAABP

. o= AP
SINO—APABSIN A AB



X+b

SINO=x+bABSIN O = —— — (1)
_ BP

COSO=BPABCOS 0 = ~—
COSO=yABCOS 0L = =— —- (2)
InAABPAA'B'P
sinf=APAB'sin p = 22~

A'B
sinf=xABsinf} = = —(3)
cosp=BPAB cos f = 2L

A'B

yta
cosP=y+aABCOS 3 = 5 —®

Subtracting (3) from (1)

b

sino—sinf=bABsino—sinf} = =

Subtracting (4) from (2)

COSB—COS()L: aAB COS B— cosa = Aa_B ab = coso—cosPsinp—sina
_ coso—os

a
b sin B—sin a

Q68.A tower subtends an angle a0l at a point A in the plane of its
base and the angle if depression-of the foot of the tower at a point b

meters just above A is Bf3. Prove that the height of the tower
is btanacotpbtana cotff .

Soln:

let height of the tower be ‘h” m = PQ

Angle of elevation at point A on ground = ald.



Let B be the point ‘b’ m above the A
Angle of depression of foot of the tower from B = 33

The above data is represented in form of figure as shown

Let BXLP.,AB=ABBX L P,AB=A'B’

In APBXAPBX
tano=prQBXtana = % — (1)
In AQBXAQBX
tanf=qQxBxtan f} = g—;( —2)
Dividing (1) by (2)

tanatanp=PQQX ttzrrll(g = g—g

PQ = QX. tanatanp =btana.cotf} ttz‘:l—‘é =btana.cotff

Q69.An observer, 1.5 m tall, is 28.5 m away from a tower 30 m high.
Determine the angle of elevation of the top of the tower from his eye.

Soln:

-

-l

M+—2IR 985

\0

=
e
0
L]
=

1.5
1.5

L L i L 4

E< 28.5 *D

Height of observer = AB=1.5m
Height of tower = PQ =30 m

Height of tower above the observer eye =30 — 1.5



QX =28.5m

Distance between tower and observer XB = 28.5m

OO0 be angle of elevation of tower top from eye

The above data is represented in the form of figure

tan®= OppositesideAdjacentside

__ Opposite side _ _ _
tan ® Adiacent side tan®=QxBx=28.528.5=1

X — o —_ o
tan® = 22 = 283 — | @=tan!(1)=45°0 = tan "' (1) =45

Angle of elevation = 45°45°

Q70. A carpenter makes stools for electricians with a square top of
side 0.5 m and at a height of 1.5 m above the ground. Also each leg is

inclined at an angle of 60°60° to the ground. Find the length of each
leg and also the lengths of two steps to be put at equal distance.

Soln:
A B
/ \
\a
07 e ¢
Y m T ‘x‘:
E:I AEID:I \\.‘. q
Q R v
\ 60°
ELD k)
c 0 ¥

let AB be the height of stool = 1.5 m
Let P and Q be equal distance.then AP =0.5. AQ=1m
The above data is represented in form of figure as shown
BC =length of leg

\/

w|

. o_ . o _ AB 7,_ _ 15

sin60"=ABBC sin 60 BC \V32=1.5BC 5 el
_ 1.5%2

BC 1.5x2BC —=

Draw PX1AB,QZ1AB,XY LCA,ZW LCA
PX 1 AB, QZ L AB, XY LCA, ZW 1 CA

sin60°=xy xcsin 60° = %

_ 205 w7
XC—o.SBCX\/3BC X\/3



_ N _
\34 X 83 — X% 2\3 =

S

3
4
XC=1.1077Tm

sin60°=zwczsin 60° = %—\;

1
CZ = lsq32 e

2

2

CZ=2\3 73

CZ =1.654m

Q71.A boy is standing on the ground and flying a kite with 100m of
string at an elevation of 30°30°. Another boy is standing on the roof

of a 10m high building and is flying his Kite at an elevation of 45°45°.
Both the boys are on opposite sides of both the kites. Find the length
of the string that the second boy must have so that the kites meet.

Soln:
A
y h 100
WAL Ly
10 10
: 0T~ .
For boy 1

Length of the string AB = 100 m

Angle made by string with ground = 0=30°a. = 30°

For boy 2

Height of the building CD = 10m

Angle made by string with building top = f=45° = 45°

Length of the kite thread of boy 2 if both the kites meet must be ‘DB’

The above data is represented in form of figure as shown

Draw BX1AC,YDLBCBX L AC, YD 1L BC
In AABXAABX



tan30°=Bxaxtan 30° = % sin30°=BXAB
: o _ BX .._ 1 _ BX

sin 30 ~p 125BX1005 = T35

BX =50m

BY =BX-XY=50-10=40m
In ABY DABY D

. o_ . o _ BY . F_ 1 _ 40
sin45"=BYBDsINn 45 D 12 40BD 75 = B

BD = 40v240V 2
Length of thread or string of boy 2 = 40\/540\/ 2

Q72. From the top of a light house, the angles of depression of two
ships on the opposite sides of it are observed to be a.c.and Bf3. If the
height of the light house be h meters and the line joining the ships
passes through the foot of the light house, show that the

h(tan a+tan )

distance h(tana+tanp)tanatan
(tano+tanp) b tan o tan

Soln:

Af e | & B

S1 X 0 ¥ S2

Height of light house = ‘h” meters = AB

S;andS,S; and S, be two ships on opposite sides of the light house
Angle of depression of S|S | from top of light house = a0

Angle of depression of SS, from top of light house = 33

Required to prove that

h(tan o+tan )

. o . h(tan ottan f)
Distance between ships = h(tano+tanf)tanatanf anaanp meters

The above data is represented in the form of figure as shown



In AABS|AABS

tana=OppositesideAdjacentside = ABS B tan o = —LPoSie side _ AB
ppositesideAdjacentside 1 Adjacent side 5B
S;B=htanaS|B = —— (1)
1 1 tan a
In AABS,AABS,
_ _ AB
tanf=ABs,Btan 3 5B

S,B=htanpS,B= —— —(2)

tan f8

Adding (1) and (2)

=> §;B+S;=htana+htanp S 1B + S, = tatllla + tarlllg

=>Slsz=h{ltana+1tan[3}slsz:h{ ! + 1 }

tan o tan 8
— N h(tan o+tan )
(tana+tanf)tanatanfy tan o tan b
. . h(tan a+tan
Distance between ships = h(tano+tanf)tanatan gy, meters

tan o tan 3



