Chapter : Heights and Distances

N i

1.

Tan30° =/t
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Again Tan60° -_-%
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=>h=b\/§ ........... (2)
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>k =-= xbf3

NG
=>h’=ab
= h=+lab

Ans:B

2. From the diagram C

Tanﬂ=—h—
X

_tanﬁ

=x=hcotf = e i A donB x

tana =
Now, d+x

=d+x=hcota
— x=hcotag—d  ceeererees (i)
from (i) and (ii)
hcotB=hcota—d
= hcota —hcotf=d
= h(cota—cot f)=d

d

>h=—"
cota —cot B

Ans:A
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From diagram

w3

_ X
1.111(?=—d~ ........... (1) e

) :
Tan45° o B4X x

Q.

Dd=2h+x  erernnn (2) A KD
Now h [X45° h
14+ Tan@ B
1-Tan@

m

Tan (45" + 0) =

I+ h+x
__2h+x _2Ah+x) h+x
X 2h h

1-
2h+x

.'.h+x=h(Tan45°+0)

>

.. The hight of the cloud is h(Tan 45° +€) PA ,
4. From diagram

Tana=l
d

Tanﬂ=2h+y

cd=—2 and a=2*Y
Tana Tan g =
y

.y _2h+y a d
" Tana Tanp hN
h

-2 - 24 P .
Tana Tanf Tanp
= Y - 4 = 2}1 h":V
Tana  Tanff Tanp
=5 y(']"anﬂ—’l‘ana - 2h
Tana.Tanf} ) Tanp F

Tan 3 -
= y(MJ=2,,
Tana

4 2h

=

\
Tana Tanp-Tang
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Taf-Tama
- X
Now seca =—

é
_X=dseca
— "

=>x= Zksexca /. efc*f‘r\ ﬁ\

Tampf-Tama \ =

; ‘ 2hseca

-- - B - - - 3 /
ence, the distance between the cloud and the observer 1S ., p-Tana
Ans:C

S. From the diagram

AB = Building ;
CE = Hill
A B = Position of the obscrgerSK‘E > ;

g : P
Now, Tznp=i and Taﬁ‘.’:—ﬁ # d °

é d

. h

—=d=xcotp =d=(x+h)cotg
q

-. xcot p=(x+h)cotg 3 d =

= xcot p—xcotg=hcotg *

= x(cot p—cotg)= hcotg

hootg
=2 xX=—""__
cot p—Coilg
Now, height of the hill
x+h= hetd .k
cot p—cotg
hcotg+heot p—hcotg
- cot p—cotg
hcotp
" cotp—cotg
Ans:C
6. In the diagram

C,D = Position of the boats
A = Position of the observer

AB = Light@ens® aouAL

h h
T =— an T 6=
Nw, an‘ d d an d+x
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h h

od=——s d+4x=
abe Tané =ats Tan@
. A +x= :

Tan¢ Tan@

B _ _h
:I”Tan() Tan¢
T, 1 Tan¢ -Tan@

= Tan6.Tan ¢

. The distance between the two boats is

h(Tang—Tan0)

Tan®.Tan¢
Ans:B
7. In the diagram D = position of the observer
AB = Flag staff BC = Vertical tower
Now, Tana=§ and Tanﬁ=h;x f\
g% o h+x \f)
Tana Tan g
. _ X _h+x %
" Tana Tan g
x h x
= = + —
Tana Tanf Tanp A

- _X X h @ A

Tana Tanf  Tanp

( L N’
Tana Tan f8 Tan f§
Tanﬂ-’l‘ana) h

TR
- —< ana.Tan f3 .

= [Jl_\
Tan 8 —Tan g

Height of the tower is - hTana
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8. In the diagram AB = Tower
P.Q = Position of the observer -
Given @+ =90°
= Tan(a + §)=Tan 90" .

Tana+Tanp [/}
= = Not defined a
(1-Tana.Tan ) ot o

=1-Tana.Tan =0 -— a —

= Tana.Tanf =1

:9%.%‘=1

=k =ab

— k=+Jab

-. Heigth of the tower is Jab
Ans:A

200 mt

60745
B d c x D

the above diagram AB = Altitude of the aeroplane C,D = Opposite sides of the
In the

banks of a river
cD=x = width of the river.
200

0____
Now, Tan60" =—

200
=J3=—"

d
200

,_ 200

e
200 > A

s —+x=200
V3
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10.

Ans:

In the diagram AB = First pole

CD = Second pole
BD = 15mt; CD=24mt

Let AB= x mt
o CE=(24-x)mt
24-x

In AAEC, Tan30°=

=24-x=8.67
=x=24-8.66
=x=15.34 (opprex)
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L1 I the figure Al
I the figure Al = Window, ¢ = Building

C
¥
n "¢
A [Cl¢
¢ b -
h h
1]
b E
h
Now, tang ==~y (I)
h
tan(0) ~¢) = ﬁ
- ~L@ﬂ~ltxllt x
4 tan 0 tan g b
sin0 _h
->_&.QBL_J’_.
8in0 h b (o from(i))
um() l)

Imml) heosO _x
Iu.os(HhmnO b

b(bsin0 -hco@
bheosO + hsin0

e ¢

. Height of the building = /+x
I)(I)sinO—-hcosO)
- +h
. h+x becosO + hsin0

B b’ sinl — I)hcos()+hhc030+h sind
- heosO 4 hsin0

(h2 +h2)sin0
" beosO 4+ hsin0

ANS: C

BD = Road, given AB = h

(3 Scanned with OKEN Scanner



12. In the figure A, B = positions of the observers, CD = Tower, AB = d

\e A2
A B '
«— d—p «— x —»

LetBD=x,CD=h

h
d+x
=x=hcotff and 4+ x=heotq
~.d+hcotff=hcota

= h(cota—cot f)=d

h
Now’ Tan[} =; and Tana =

d \
=h=
cota —cot §
y d
. Height of the tower =
cota —cot
ANS : B
13. Statement I
Ay 1C
| \'\‘ /
\
\
\
h] \\\ hz
\\
- 60”)\/ 30° [
B x E X D
o_h I o_h
In the figure Tan60® =4 Tan30’ =2
x X
2

& Scanned with OKEN Scanner



i L. 1
Jox

A
X }{ () _‘ =HX. \/jh, » (i)

From (i) and (i)

= hth=3:1

Hence, Statement 1 is correct
Statement Il

In the figure

= hh =tan0, :1an 0,
Hence, Statement Il is C
Also, Statement I is the

orrect.

correct explanation of Statement 1

ANS : A

14. Statement l

From the figure Tty
ok
T ity
o x+y=3h €D
Again Tan60° =-§"—

1auueds NIY0 Yim pauueds )
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ANS :

13.

ANS:D

¥

e h

3
Now, from

It is not possible to find h value unless we know x value.

.. Statement I is incorrect.

Statement II : See the answer given for question number 12.
. Statement Il is correct.

D
Statement I

h
From figure Tanp 5

:h:bTanﬂ—)@

Also, Tana =£ a Yij

a
= h=a Tana -»@

Now@@:; h* = abTana -Tanp
= h=./abTang Tanp

Statement I is incorrect.
Statement II : Given a=9mt, b=4m¢

a=30° ﬂ =60° :
Now, s = Jab Tana -Tanp

=\/9x4xTan30°-Tan60°

= /36x%x\/§

=36

=6mt

“— b —»

—a—

Hence, Statement Ilis correct,



Jauueds NINO Yim pauueds @

S—

2

16. Statement I

From figure Tana = L and Tanp .
o y

Also, a+p =90
= Tan (a + ﬁ) = Tan90° h
- Tana +Tanf — Not defined _

1-Tana -Tanf
—1-Tana -Tanp =0 \D(

= Tana -Tanp =1

= ew JA—

—=h =xy

:>h=‘/;y'

Hence, Statement I is correct.

Statement II
Given x=a’ +b’,

We have, h=\/—x_y-
h= (a2+b2)20b #a+b

Statement IIis incorrect.

y =2ab

ANS: C
d= h(Tana+Tanﬁ)
17. We have = Tana x -Tanp

Given h=10mts, a = 45°, p=30°

10(Tan45’ +Tan30°)
4 =" Lunas® - Tan30"

@:10(\5“)”"

= 1

L.
ANS: A > -
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8. Given ¢ =20{3,a=15"f = 30" /

We have 2043 h(Tan5° + Tan30°)
> have g = /
‘ Tan15". ;‘z{nso"

/ l
= 20\3 =--—~~9 \r% +E

(2-v3 /:}5
=203 =
:s(zo\/}
IO)+—I-
=(—/](+ﬁ‘/§)=10(\/§+l)mt
NG}

ANS: A

8.  Given 4= 203, = 15°, B = 3(°

We have 20J5=M
Tanl5° -Tan30°

:20\/‘=\\E—{Lﬁ

B

=203 = h(zﬁ_z)
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19.  Given -
a-450v d=30\/-2_m11

We have 3047 - 2(Tan45" +Tanps )
Tanas" . Tap g

:BOJi:M

Tanp
= 3042 Tanf =2 4 2Tanp

= (30 ~2)Tanﬂ =2

\r'l- =>Tanf=—2

3042 -2
|
=>Tanf=——
152 -1
ANS: B
20. We have H=h(Tan/3+Tana)

Given 4 =30°, =60 ) %

h(Tan60" 3. Tan30°)
" Tan60° —Tan30’

1
h| V3 +—=
(5+5)
= H= I
(5-5)
h(4)
= 2
= H=2h
=h:H=1:2
ANS: A
21. We have

h=2m then tan 3
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ANH !

22,

ANS: B

2:!.

24,

b)

H(cota - col /I)

wh= (coter 1 cotft) | <J<)
A

Clven ¢ - "
y h(Tanf) 4 Taner )
Now 7 (Tanp -~ Tane)

_ 0
-0
" ’ rlu 66
= _,l_'(l,‘.m/ t’ an )

(‘I anf) - Tan() ) d
ol =)
Now, ' 1% wop or 211’
. The ponsible anawer iy 2,

In the above figure _ A o
5 th

AB and CD are(e poles,

AW AB = 16 mt, CD = 10 mt
S AR = 6 mt

AC = Length of the wire,

Now in aAFC,sin30° =%

1 6
=D

2 |
=1 =12cm

AB = Tower, BC = Shadow

h
TanQ = -
Now 3

= Tan0 = %

=0 =3("

A= Position of the observer
C = Position of the car

Now Tan30° = -7—5

x 75mt

I
X

1
=D —
V3

16‘

A
i
!
K ]
F . :\
]

-




JauURdS NINHO YUM pauueds H)

| 3]

d)

ANS:

25.

b)

cos 60" = N
15 A
>
= ~l- = L
2 15 15
h
= h= Em(
2 g o
Here AB = Pole _
Given AB = Be Y, BC = Shadow of the pole
, A
c.Tang =48
BC
= Tan =1 h
=> 0 =45° 0
B h c
a=rq,b>t,cord—s
o h . .0 h
a) From figure, Tan45 =1—0- sin45" =— B
X
=>l= k =>—=E X
10 V2 x h
=>h=10mt = x=102mt 45
A 10mt c
The length of the entire tree = AB+ BC.:
= h+x )
= 10+1042
= 10(V2+1)me
.60 A,
From figure Tanl5 =
\/3_1 60 60mt
— =—
B+l x
ﬁ+1
= x =00
[JS =i .
Hence, AB = Building, CD = Hill A, B = Positions of the observer
-h _H
NOW, Tan@l =-[i‘-1__- Tan02 = 7
H—h du-S_
s Tanf, Tano, @

9
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d)

from | &2

H-h_H_
Tan0, Tan0,
H H h A 4
- Tan®, Tan0, Tan0, y
’ Tan0, -Tan0, | h 0,
7\ Tan0,Qrand, ) Tano, B ”
1 = h.Tan0, o
T Tan0,-Tanb,
From the figure
= H+h
Tan0, = id—ﬁ Tan0, =
H-h H+h A 1
d= =>d= _)(j ) 2
= TanQ Tangz h 2

from@&@ B

H-h H+h
Tan0, Tané,

H H . h
Tanbl  Tan®, Tan®, Tané,

= H(Tang, - Tan6,) = h(TgueI +Tané;)

_h (Tano, + Tan®, )
(Tano, - Tan0, )!

i S0, sind,
-l cosf),  cosd,
( sin6, _sing,
cos0, cosf,

=>H

iy =h(s'in(), -cosf, +cos0, '8in 0,
sind, -cos 6, =cos0, -sin 0,
_hsin(0,+0,)

=>H
sin(0, - 01)

ANS: a->t,b-sq,c—r,d—s

10

> H




