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1. (d):Let A be the kite and AC is the string.

In right AABC, we have A
. o BA T
sin 30° = E .
120
2 AC A O
- AC=40m c B

Hence, the length of the string is 40 m.
2. (c) : From figure, in right AABC, we have

. 450_£
Sin —AC
1 _BC
J2 50

BC= 22 _ 2502 m
V2

Hence, the width of the river is 25 V2 m
3. (a):Let£LACB=96
In right AABC,

0= 22 . tan 6= == tan 30° = 0 = 30°

an BC - 4V3 = tan NG an =
Now, LZACB = ZCAD =30° [Alternate angles]
Hence, angle of depression from A is 30°.

4. (b):LetABand CD are two poles of height 14 m and
20 m respectively. AD is the wire. D
Now, DE=CD - CE

=20-14=6m
In right AADE, At de

DE
tan30° = E 14 m
6

J‘ -7 ~AE= 6+/3m  gh e

Hence, distance between two poles is 6+/3m .

5. Let AC =h m be the height of the pole. A

Length of the shadow = BC=5+/3 m

It is given that the sun’s elevation is 60°. hm
ZB =60°

In right AACB, we have

20 m

A
B 5/3m¢C

= tan 60° = =J3 = h=15

AC h
BC 53
Hence, the height of the pole is 15 m.
6. Let BC be the length of ramp B
and AC be the horizontal path.
AB =3 mand ZACB = 30°
In right AABC,

3m

oD
>.

CHAPTER

AB 1 3

i S BC =
BC =>2 BC:> C=6m
7. AB=6m,AD =254 m (given)

BD=AB-AD=6-254=346m

sin30° =

Hence, in ABDC,

ﬁ=sin60°:> ﬂ=£ = CD=4m

CD CD 2

8.  Let the height of the tower be /1 m. C

In right AABC,

tan 60° — BC h hm

AB 125 A .

V3 =h/125=h=125+3 A 125m B

Height of the tower is 12.5+/3 m.

9. Let B be the position of the observer on the bridge
and C be the position of boat.
Now, in right AABC,

t 30° = ﬁ
an AC

i = 2 AC= 42\/5
B AC T o
Required distance is 42/3m.

10. Let AB is the pillar of height 18 m B
and AC is the shadow of AB.

AB
In right AABC, tan30° = —— 1m

1 18 AC\/— 30°
\/— E = AC=18V3m C A

Required length of shadow is 18v3m.

11. (i) (c) : Let AC be the length of the ladder.

BC . ..
In AABC, A_C= sin30 6m
p
Sl sc-i2m 4 B
AC 2
C
. AB
(ii) (b):In AABC, —— =co0s30°
AC
5 ello 0 A0
AC 2 V3
(iii) (a) : Let BC be the height of c

window from ground.

A

B
In AABC, A_(BS = tan60°
A 25m B



., B_ gz
2.5

= BC=25x173=4325m

(iv) (d): Let AB be the horizontal distance between the

foot of ladder and wall. C
In AABC, E =tan45° 8m
AB
)
A B

= i=1:>AB=8m
AB

(v) (b): Let the required distance be x.

In AABC, (9)* = x> + (6)* C
[By Pythagoras theorem] 9m 6m
= 81-36=x"=45=x" A
A B
= x=3/5m X

12. (i) Total height of pole =8 m
BD=AD-AB=(8-2)m=6m

BD
(ii) In ABDC, — =5in60°
BC

6 3
6N o2 B g
BC 2 NERNE)
(iii) In ABDC,
@:tana)ozi:ﬁ:c}):ixﬁ:zﬁm
CD CD A &
(iv) If ABCD,
BD
—=tan6=1=tan6 [*-BD=CD]
CD

= 0=45°
(v) InABDC, /B + £ZD + /C = 180°
. ZB=180°-60°-90° = 30°

13. (i) £XAC = 45° (Given)

ZACD =45° [Alternate interior angles]

(ii) ZABD = £YAB=30° [Alternate interior angles]

(iii) In A ACD,
2 = tan45°
DC

@=1:>DC=IOOm
DC

AD

(iv) In AABD, — =tan30°
BD

1001

= 05> BD =100+/3 m
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(v) InAADC,
AD 1 1
AP nase=20_ 1 4c_10042m
AC AC 2
14. (i) (c) :In AOPQ, we have
P
tan60° = 22
PO

20
PO

V3
(ii) (b):In AORS, we have
RS 1 20

tan30°=— = —=— = OR=20+/3
OR 3 OR V3m

(iii) (d) : Clearly, width of the road = PR
20
= PO+OR = (—+20\/§)m

V3
4

=20 (—)mzﬁm =46.24m

NEWRENE)
(iv) (a) : In AOPQ, if ZPOQ = 45°, then
rQ 2

tan45°=— =1
PO PO

= PO=20m

(v) (b)
15. Let CO be the observer, who is 1.2 m tall.

Let AB be the tower of height & m and CB = 20v/3 m.
Let O be the point of observation of the angle of elevation
of the top of tower such that ZAOD = 30°.

C
<« 2083m—p

Draw OD parallel to CB such that OD = CB =20+/3 m.
In right A AOD, we have

AD -
tan 30° = 22 1 h-12

= ==
OD 3 203
= h-12=20 => h=21.2
Hence, the height of the tower is 21.2 m.

16. Let AB be the tower and AC and AD are the shadows

of tower AB, such that AC + 14 = AD B
In right AABC,
AB
t 45° = ——
an AC /
AB S AP
1=— = AB=AC A D C A

AC
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In right AABD,
AB 1 AB
tan30°= — = ——= AC+14=AB
an AD = 3 AC+14 V3
= AB.J3 -AB=14 [From (i)]
14 J3+1

= AB=———X =7 -1)=5.124
V3-1"V3+1 (\/5 )=5 m

17. Let AB be the lamp-post and CD be the boy after
walking 5 seconds. Let DE = x m be the length of his
shadow such that BD =1.5x5=75m.

Let ZAEB=ZCED =6

Now, in right ACED,

CD 0.95 .
= ﬁz_ (1) T
X

[--CD =95cm =0.95m]
In right AABE, ¢ l

tan0

tan6=5 S

3.8
75+x )
From (i) and (ii), we get
095 3.8
x  75+x
= 75x%x0.95+0.95x =3.8x = 7.125 + 0.95x = 3.8x
=7125=38x-0.95x = 7.125=285x =>x =25
Hence, the length of his shadow after 5 seconds is 2.5 m.

18. Let A be the point on the ground which is 70 m
away from the tower. Let BC be the tower of height h m
and CD the flagstaff of height x m.

It is given that the angle of elevation of the top of the
flagstaff from the point A is 60° and angle of elevation of
the bottom of the flagstaff from the point A is 45°.

ZCAB =45° and ZDAB = 60°
In right ACBA, D

= tanb =

B
tan45—ﬁ 31—% ;

= h=70 ...(d)
Now, in right ADBA,
DB

tan 60° = E

h+x
- =
V3 70

70+ x S
= 3= 70 [Using (i)]

= 703 =70+x=x=70~3 =70
= x=70(+3 -1) = x=70(0.732) = x =51.24

Hence, the height of the flagstaff is 51.24 m and the
height of the tower is 70 m.

45°\00°

<+—70 m—»

19. Let A be the first aeroplane, vertically above another
aeroplane B such that AC = 5000 m be the height of the
first aeroplane from the ground.

Let O be a point on the ground such that ZAOC = 60°

and ZBOC = 45°.
In right AAOC,

AC

tan 60° = E 5000 m

B
= B=5e M l
" oC )
O C

= 0C=—p= [ AC=5000m]

oc - 500;)\/5

In right ABOC,

,_ BC _ BC
tan 45° = oC =1= oC
= BC=2883.3m
Thus, AB=AC - BC

= 5000 - 2883.3 = 2116.7 m
Hence, the vertical distance between the two aeroplanes

is 2116.7 m.

20. Let CD =75 m be the height of the building. Let A

and B be the points of observations such that the angle of

elevation at A is 30° and the angle of elevation at B is 60°.
ZCAD =30° and ZCBD = 60°

Let AD =xmand DB =y m.

=28833m ()

= BC=0C

[Using (i)
...(ii)

In right A ADC,
C
75 m|
30° 60°
A D B
<« m <y m—p
CD 1 75
tan30°= — = —==— = x=754y3m ...(i
AD V3 ox V3 Y
In right ABDC,
CD 75 75
tan 60° = — 3=— = —-=
an DB = =Yy NG m (ii)

The distance between two men is AB, i.e.,
AB=AD+DB=x+y

. AB- (756 + %) [Using (i) and (i)}

225+7
= AB=(—5+ 5)—@

B3 B
1003 =100x 1.73 = AB=173m
Hence, the distance between the two men is 173 m.

21. Let CE be the 8 m
tall building and AD
be the multistoried
building of height x m.
Let BC=DE =y m, be
the distance between
the two buildings.
Then, AB = AD - BD
=AD-CE=(x-8) m
Z/BCA =30° and ZDEA = 45°
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In right A ABC,

A 1 x-8
tan30°= — = — =
BC J3 y
= y=+3@x-98) ...(Q)
In right A ADE,

450 = AD 1= x
tan = DE = 1= y
= y=x
From (i) and (ii), we get
B(x-8)=x = Bx-8/3=x = f3x—x =83
_ 83 8V3(W3+1)  8(3++3)
3 x - = =
B3-1 T (B-nB+1) | 3-1
= x=4(3+3)
From (ii) and (iii), we get
y=43+3)
So, the height of the multistoried building is
43 + V3 ) m and the distance between the two buildings
isalso 4(3 + /3 ) m.
22. LetAB be the vertical tower of height him and YX =40 m.
Let YD = XA = y m, where X is a point on the ground.
Then, BD = AB - AD B
= BD=(h-40)m
In right A BDY, we have
450 BD
tan =YD
h—40

= 1=——7
y

= y=(h-40) ...(i)
In right A BAX, we have
o _ AB 60° "

tan 60° = XA p/ N

... (i)

... (iii)

A

45°

=
o]
=
3

5.l h (i)

= = — - = —F (11
y 7B

From (i) and (ii), we get

h-40= h

% 2}1—%:40
= Bh-h=403 = n(3 -1)=40+3
40V3 _ 40V3x(3+1) _ 40(3++3)

h= =
- B-1 WB-1)xB+1)  3-1
= h=203+3) ...(iii)
In right A BAX, we have
60° AX N 1 y
cos = 55 — ==
XB 2 XB

= XB=2y = XB=2(h-40) [Using (i)]
= XB=2[20(3+ /3) - 40] [Using (iii)]

= XB= 2[60+20~/3 -40]=2[20 +20+/3 |
= XB=40(1+ {/3)m
Hence, the height of the tower AB is 20(3 + /3 )m and
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the distance XB is 40(1 + /3 )m.

23. Let AB be the tower of height 1 m and let the angle
of elevation of its top at C be a i.e., ZACB = a. Let D
be a point at a distance of 192 metres from C such that
ZADB = and AD = x m.

It is given that B

ana= 2 andtanp e
anoc—12 an anB—4
In right ACAB, we have
ano = -
5 h .
= _— 1 C
12 x+192 «—12m—pe—xm—pA
In right ADAB, we have
AB 3 h 4h ..
tanP = D > tan B = - b = x—? ...(ii)
5 h . ..
[From (i) and (ii)]

12 192+4h/3

= 5(192 +%) =121 = 5(576 + 4h) = 36h

= 2880+ 20h =36h = 16h = 2880
n= 0 _150
= %

Hence, the height of the tower is 180 m.

24. Let B and C (after 3 seconds) be the two positions of
the bird as observed from a point A on the ground.
B C

Given, ZBAP =45° and ZCAQ =30°and BP =CQ =90m
Let AP=xmand PQ =y m.

In right AAPB, we have
angsee B2 g%
an AP = .
= x=90 (1)
In right A AQC, we have
CQ 1 90
tan 30° = —

= ==—
AQ \/3 xX+y
= x+y=90V3 =90+y =903
= y=90(\3 -1)=657
Distance covered by the bird in 3 seconds = 65.7 m

[Using ()]

65.
Distance covered by the bird in 1 second = 3 m= 219m

Hence, the speed of the bird is 21.9 m/sec.
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