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CHAPTER

Level - 1

1. Option (B)is correct
Explanation: To find horizontal distance between
rod and the base of the crane's arms various
trigonometric ratio's used are;

P +43
(@tanb = —= - 24 -
B Horizontal Distance
+4
— Horizontal Distance = 2 3
tan©

. Ananya is incorrect.

(b) cos 6 = E _ Horizontal Distance
H

X

= x cos O = Horizontal Distance
.. Suman is correct

(c) cosec 6 = _ _Hypotenuse
sin@  Perpendicular
_ X
T oy+d3

Here, horizontal distance is not used in formula
-~ Dipti is incorrect.
Hence, option (B) i.e., only suman is correct.

2. Option (C) is correct
Explanation: The rods form two right-angled
triangles with the beam’s height / as one side and
half of the distance AB (the horizontal distance
between the two points where the rods meet the
ground) as the other side.
The angle between the rods is 2x, so each of the
triangles has an angle of x. The height 4 is adjacent
side to the angle x, and half the distance between
the points where the rods touch the ground (which
is half of AB ) is the opposite side.

From basic trigonometry:

tan (x) = 7(.)ppos1t.e
adjacent side
AB
_ 2 a8
h  2h
Solving for AB:

AB = 2h tan (x)
3. Option (B) is correct
Explanation: The height of the pyramid i = 21.6 m.
The base is a square with an edge of 34 m.

Heights and Distances

CORE SUBJECTIVE QUESTIONS
MULTIPLE CHOICE QUESTIONS (MCQs)

The midpoint of one edge of the base is half of the

34
edge’s length, which is — = 17m away from the
2
center of the base.
The angle of elevation is formed between the line
of sight from the midpoint of the base edge to the
top of the pyramid and the horizontal.
To find the angle of elevation 6, we use the tangent
function:

opposite (height of the pyramid)

tan (0) =
) adjacent (distance from midpoint to the

center of base)

21.6
tan (0) = ===
an (0) 7
tan (0) = 1.26

Now, we find the angle using the arctan function:
0~ tan! (1.26) ~ 50°

So, the closest angle of elevation is (B) 50°

Option (A) is correct

Explanation: The height of the pole (k) is the

opposite side, given as 6 meters.

The length of the shadow (s) is the adjacent side,

given as 2./3 meters.

The angle of elevation of the sun 6, is the angle we
need to find.
Using the tangent function:

A

6m

B 2[3m C

tan 6 = opP051te _ h
adjacent s

Substitute, h = 6 and s = 24/3:

6
tan0 = ——
243
Simplify this expression:

tan 6 = L

243
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3
= ﬁ =3
Now, we know that:
tan 60° = /3
Therefore:
6 = 60°

Option (C) is correct

Explanation: The height of the pole = 10 m

The shadow of the pole = 5m

The shadow of the tower = 12.5m

The height of the tower = Hm

Since the triangles are similar:
Height of pole Height of tower
Shadow of pole ~ Shadow of tower

Substitute the known values:

o_ H
5 125
H

2= —
125

H=2x125=25m
Option (B) is correct
Explanation: Let the height of chimney be AB ().
A

30° 60°
C

D

B

Given that: angle of elevation changes from angle
ZD = 30°to £C = 60°.
And, the distance CD = 20 m and we assume

BC=ym
In right angle triangle ABC, ZB = 90°
AB
= tan C = BC
. AB
= tan 60° = ﬁ
= 3= L
Y
- h 1
= y= 3 ..(i)

Again in right angle triangle ABD, /B = 90°

1. Option (B) is correct

Explanation: In case of assertion,

Let AB be a vertical rod and BC be its shadow.
From the figure, ZACB = 6

In right angled AABC, ZB = 90°

ASSERTION-REASON QUESTIONS

AB
= tanD = ——
BC+CD
. h
= tan 30° = Y+ 20
1 h
= —_— =
V3 y+20
= 3 =y +20
h
- Bl = 0 [from (i)
1
h 3 ——j =20
- ( e
o -
3
20%+/3
4 =
= h =10y3m
Option (A) is correct
Explanation: Given:
Height of the tower (h) = 20 m
Angle of elevation () = 60°
Length of the shadow = [
Using the relation:
A
20 m
60°
B C
Height of the tower
tan @ =
Length of the shadow
_AB
~ BC
20
= tan 60° = T
2
- V=2
; 20 m
= ==
3

Thus, the length of the shadow is ﬁ meters.

A

)
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tan 6 = &
BC
tan © !

= an® = —
NG

( Q—CB = %(Given)j

" 1

= tan 0 = tan 30° ( tan30° = —3]

= 06 = 30°

Assertion is true.

In case of reason,
A

Tower

B Shadow (C
Let the height of the tower be AB and its shadow be

BC.
AB _ ane
BC = an
= ? = tan 60°

Hence the angle of elevation of sun is 60°
. Reason is true.
Thus, both assertion and reason are true but reason
is not the correct explanation of A.
2. Option (D) is correct.
Explanation: In case of assertion
Let AW be the ladder and WL = x be the height of

wall.
1. A
h
B C

Consider the height of tower be AB, i
Height of shadow, BC= /3 x 1
In right angle AABC, B = 90°

AB h
= tan ZACB = i
NE)
1
= ZACB = 30° ( tan30° = \/5)

Therefore, angle of elevation is 30°
2. Let us consider the height of the tower as AB, the
distance between the foot of the tower to the point

VERY SHORT ANSWER TYPE QUESTIONS

In right angled AAWL, ZL = 90°

60° = -

COos = 15

1 X

= — = =
2 15

= x=75

=

A/

Hence, the height of the wall is 7.5 m.
.. Assertion is false.
In case of reason,

fe—R—>

Let AB be the tower
‘A
) ]
C<—30m——>B
In right angled AABC, 4B = 90°
tan 30° = ﬁ
30
V3 30
& AB = 1043

Hence, the required height of the tower is 10+/3 m

.. Reason is true.

on the ground as BC.
A
ol
2
&
30°
Ble__som J©

In right angle AABC, trigonometric ratio involving
AB, BC and ZC is tan 0.

AB
tanC=ﬁ
., AB

tan 30 =5
1 AB
30
ABzﬂ
V3

On Rationalizing the denaminator we get,
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(30x3)

AB= (BB

_ (30x+3)

3
104/3 m

Thus, height of tower AB = 104/3 m.

Clearly ZADB = 45° and ZACB = 30°
[ Angle of depression = Angle of elevation]
Now, in right angle AABD, we have

t 450 — ﬁ
an 45" = oo
)
- = BD
= BD = 50 m ()
Also, in right angle AABC, we have
t 300 p— ﬁ
an30° = o=
. 15
V3 BC
= BC = 503 m ...(ii)
From equations (i) and (ii), we get
CD=BC +BD
= (503 +50)m
= 50(v3+1)m
= 50(1.732 + 1)
=50 X 2.732
=136.6 m

Thus, the distance between two cars is 136.6 m.

D

Clearly, ZABC = 45° and ZADC = 30°
[ Angle of depression = Angle of elevation]
Now, in right angle AABC, ZC = 90°we have

tan 45° = AC
BC
= 1= i
BC
= BC=8m ()

Also, In right angle AACD, we have

t 300 — Aic
M= be
18
= %5 = be
= DC = 83 (i)
From equations (i) and (ii), we get
BD = BC + DC
= 8+8\3
= 8(x/§ + 1)
=8(1.732 + 1)
=8 x 2.732
= 21.856 m

Given:
Distance of point to top of the tower = 200 m
Angle, 6 = 30°

Since sin (0) = _ el gy
hypotenuse
0= height of the tower
sin 30° = 200
4 1 _ height of the tower
2 200
Height of the tower = 100 m
Q
A
=
=
|
-~
45°
Y M h
40 40
X 60 P v
We have
XY = 40 m, ZPXQ = 60°
and ZMYQ = 45°
Let PQ=nh
Also, MP = XY =40m,

MQ =PQ-MP = h-40
In right angle AMYQ, ZM = 90°

tan 45° = M7Q
MY



HEIGHTS AND DISTANCES [ 5

1 = ﬂ 7. B B/
- T MY S
\\ N
= MY = /- 40 SO
AR
= PX = MY = —40 (1) NN
E\ 6 m———>
Now, in right anlge APXQ, ZP = 90° AR A 45°\O C C
<«—4 cmj ~ =
. PQ <+—3cm DN
tan 60° = X \\\: N
N\ \\
NN
= 3 = _h [From (i)] NN
C h-40 S
= h3-40V3 =h N
N
N
= h3-h = 4043 “w
D/
= h(\/g - 1) = 40V3 (i) From the figure, In right angle ABOA, ZA = 90°
AB
4043 — =tan45° (Astan45°=1)
= h= — 4
(\/?_’ -1) .. The height of the object AB is 4 cm.
Rationalise the denominatore B &
p— 4 ’ U — U 1
403 (\/5 N 1) tan 8 = 5 and hence ZC'OD ZB'OA
= = X
(\/3_, -1) (\/5 +1) (vertical opposite angles are equal)
. o 4 CD
R . 40\/5(\/5_”) = Inright angle A C'OD), tan 6 = -
(B-1) Thus, the height of image C’'D’ as 8 cm.
8.  For a slide to be safe, the angle 0 it makes with the
= . 40v3(v3 +1) ground should be less than 45°.
- 2 255
We are provided with sin 6 = T 0.625.
= h=20V3(3+1)
We are also given sin 45° and can use J2 =14, so:
N h= 60+2043 in 45 = =& @7
sin 45° = N
= h =60+ 20 x 1.732 . . .
Comparing sin 6 and sin 45°:
= h =60 + 34.64 Since sin 6 = 0.625 and sin 45° = 0.7,
h=94.64m we have that 0.625 < 0.7.

Since, sin 0 < sin 45° implies 0 < 45°
Thus, the slide meets the safety requirement.
Therefore, the slide is as safe for Ajay to use.

So, the height of the tower PQ is 94. 64 m.

_ SHORT ANSWER TYPE QUESTIONS

Let CD be the light house and P and Q be positions 1 45
of ships N
PD = 453 m
In right angle ACQD, £D = 90°
tan ZCQD = tan 60° = &
an ZCQD = tan = oD
P
_ 45
In right angle ACPD, 2D = 90° V3 = QD
ZCPD = 30° = o 45
tan = tan = 7D 2 153 m

QD:\/g
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From the diagram, PQ = PD + QD
: PQ = 453 +153
= 603 m

R PQ =60 x 1.732 = 103.92 m
Therefore, distance between two ships is 103.92 m.
A

A
30°
C
28 m B
20 m
v
D E
Given, that wire makes an angle ZB = 30°
Now, AC=(28-20)m =8m
In a right angle AABC, ZC = 90°
5 AC
= sinB =~
e o
= sin 30° = AB
1 8
= - - —
2 AB
= AB =16 m

Now, the distance between the poles is BC
In right angle AABC

AC 1 8
tan30°= —— = —==——=
= BC= 8/3m

Thus, distance between the the poles = 8V3 m

Let AB be the tower.

D is the initial and C is the final position of the car
respectively.

Angles of depression are measured from A.

BC is the distance from the foot of the tower to the

B

C

According to question,
In right angle AABC, ZB = 90°

t 600 p— &
an = BC
N /5 = AB

BC

AB .
= BC = ﬁ ..(i)
Also,

In right angle AABD, B = 90°
t 300 p— ﬁ
an30° = oo
1 AB
= = = oA
J3 (BC+CD)
- ABV3 =BC + CD

AB

= ABV3 = T+ CD
3 [from eq (i)]
AB

CD = ABV3-"=
- N

CD = AB [\/_ —ij
) 2 7

cD 2AB
= = —=

V3

J3CD y
= AB = L ...(ii)
Substitute this AB value in (i)

J3CD
= BC = 23

pc= P
= )

Here, the distance of BC is half of CD. Thus, the
time taken is also half.
Time taken by car to travel distance CD = 10 sec.

10
Time taken by car to travel BC = o 5 sec.

Hence, the time taken by car to reach the foot of
the tower from the given point is 5 sec.
In right angle AABE /B = 90°

h
tan 45° = —
X

x=h(tan45° = 1) ...(i)

! !
: :

45° 30°
4¢————x— P E€¢— 48 x —»
48m
In right angle AEDC
h
tan 30° = 48—+
1 h
NIRRT
48-x=ml3
48 = x\/§+x (h:x)
48 = x(1+3)
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48(1-+/3)
(1+ \/5)(1 - Jg)

o 48(v3-1)

2
x=24(V3-1)

x =24 %0732

x=17.57
So, h=BE=1757m

ED = 48 -17.57
= 30.43m

Thus, height of the poles = 17.57 m
and distance of the point from the pole AB = 17.57 m
and pole CD = 3043 m
Given, height of building = 7 m

Let AC=hm
and BD =xm
A

60°

O<—§—>

30°
7m 7m
30°
D —m——B
In right angle ABDE,
t 300 j— E
an30° = oo
1 _7
: —_— = =
3o
= X = 7\/§m
In right angle AACE, ZC = 90°
tan 60° = AN
O RLE
3t
= — ..[- CE = BD]
= h=x3
= 7J3x+3
=7x3
=2lm
.. Height of the tower = AB = AC + CB
=21+7
=28 m.

Let AB be the deck and CD be the hill
Let the man be at B.

Then, AB=10m
Let BE L CD and AC L CD
Then, ZEBD = 60°
and Z/EBC = 30°

D
60°
B =5 E
10 m
30°
A C
ZACB = ZEBC = 30°
(angle of elevation
= angle of depression)
Let CD = h metres
Then, CE=AB=10m
and ED = (h-10) m
From right angle ACAB, ZA = 90° we have
2° Leoare
= AR ©
AC
= " —
10 &
- AC = 103m
As, BE = AC
BE = 10/3m
Now, from right angle ABED, ZE = 90° we have
= PEps tan 60°
BE
h-10
3 093 V3 [using (i)]
= h-10 =30
= h=40m
Thus, height of the hill = 40 m
Given : 61 = 62
AB =25m
Tower
1 C
i 0
Clff N6, | D
A 0,
25m
l ) E
B
In right angle triangle ABE, ZB = 90°
tan 6, = AB _2
BE BE
In right angle triangle ADC,
tan 6, = <D
AD
We know 91 = 92

= tan 61 = tan 6,
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 _ 2
AD = BE
Since, BE = AD
= CD=25m
= Height of tower = CD + DE (AB)
=25+25=50m
B
75 m
30° 60°
C A D
In right angled ABAD,
t 600 p— ﬂ
an =D
75
= \/g =
AD
75 3
= AD = —=X—=
V3 4B
_ 753
T3
= 25V3m (i)
Now, in right angled ABAC, ZA = 90°
tan30° = AB
AC
- 1 _7n
V3 T AC
= AC= 75J3m (i)
From equations (i) and (ii), we have
DC = AC + AD
= 753 +25\3
= 100v3
=100 x 1.732
=1732m
C

50 m

D
Given, height of tower CD = 50 m

B # C
h
60° h
00
A # F
* G 1.35m
D E

Let A be the eye level & B, C are positions of the the

LONG ANSWER TYPE QUESTIONS

Let the height of the building,

AB=h
In right angled triangle BDC, ZD = 90°
tan 60° = b
BD
50
HB=20
BD
50  50+/3

BD = ﬁ Tm

Now, in right angled triangle ABD, /B = 90°

tan 30° = AB

BD

-
|
¢

¢ h = 16.67 m
Thus, the height of the building is 16.67 m.
P

30 m

300 45°
A [ B
D

In right angled AAPD, we have, £D = 90°
PD
AD
PD
tan30Y

AD = 303 m

tan 30° =

AD =

In APDB, we have, D = 90°
PD

tan 45° = ﬁ

DB = PD

DB =30m
Now AB = AD+DB
30+ 3073

AB = 30(v3+1)m

Therefore, width of the river is 30(\/?: + 1)m
(5 Marks)
balloon

Distance covered by balloonin 12 sec = 3 X 12 = 36
m
BC = GF =36 m

tan 60° =

J3 =

R R
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= h= 3 (i)
tan 30° = h
x+36
L _ n
B x+36
, 1 h
tan 30° = ﬁ:x+36
x+36 ..
= h 75 ...(ii)
Substitute value of ' in eqn. (ii) we get
x+36
3 = 7
= 3x-x=36=x=18
Now, substitute value of 'x' in eqn. (i) we get
h=18V3
=31.18m

Thus, Height of balloon from ground = 1.35 +
31.14 = 32.53 m

In Let OD = h and AO be the tower. DC = x and
Z0CD = 30°, ZOBA = 60°, AD = 15 m
The corresponding diagram is as follows

O
h
309
D C
x
15 15
60°
A " B
In a right angled triangle ODC, «D = 90°
= anC= 5~
. |
= an30°= =
1 h
= = =
iy
= x= 3K ..(0)
Again, in a right angled triangle OAB
5 AD+DO
= anB = ——=—
= tan 60° = 15
x
= \/g . h+15
x
h+15
= 3 =
V3h [from eq (i)]
= 3h=h+15
= 2h =15
= h=175 (i)

= x= 13

= x=75x1732

= x =12.98

So height of the tower is:
OA=h+15

= OA=75+15

= OA =225

Hence the required height is 22.5 meter and
distance is 12.98 meter.

Let AB be the building of height 60 m and CD be
the lamp post of height &, an angle of depression of
the top and bottom of vertical lamp post is 30° and

60° respectively.
Let AE = h, AC = x,and AC = ED.
It is also given AB = 60 m.
Then BE=60-h
And ZACB = 60°, ZBDE = 30°
We have the corresponding figure as follows
A B
60—h
30°
60 Er—= D
4 h
1 60°
A x C
(i) Inright angled AABC, ZA = 90°
— an 60° = ~"~
= el
x
60
= = —F—= = 20\/5 m
SNE
N AC = 20v/3m=3464 m

Hence the horizontal distance between the
building and the lamp post is 34.64 m.
(i) In right angle ABED, ZE = 90°

cos30°=
BD
) 5 _wh
2 BD
2% 2043
= BD = T =40m

. Distance between the tops of the building
and the lamp post is 40 m.

A B

60°(35°
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LetDE = xand CD =y
Now, in right angled ABDE, «D = 90°

we have
tan 60° = BD
DE
- /5 = 350043
x
= x = 3500 m
In right angled AACE, ZC = 90° we have
., AC
tan 30° = CE
1 _ 350043
- V3 T CE
= CE = 10500 m
= CD + DE = 10500
= y + x = 10500
= y + 3500 = 10500
= y = 10500 - 3500
= y = 7000
AB = CD = 7000
We know that,
d= Distance
Speed = Time
7000
= Speed = 0
= 233.34 m/s
18
= 233.34 x 5
= 840 km/h
Hence, the speed of the aeroplane is 840 km/h

_______________ A

30°
B
D 12x C tx
Here, ZACB = 30°
and ZADB = 45°,

Let C denote the initial position of the car and D be
its position after 12 minutes.

Let the speed of the car be x meter/minute, then
CD = 12 xmeters (. Distance = speed X Time)
Let the car take t minutes to reach the tower from
D.

Then, DB = tx meters

Now in the right-angled AACB, ZB = 90°
. AB
tan 30° = CB
1 AB
= 3 ~ CD+DB
- 1 _  AB
V3 12x +tx

AB 12x + tx )
= =
\/5 1
Also, in the right-angled AADB, /B = 90°
t 450 p— ﬁ
an = DB
L _AB
= ~ DB
= AB=DB = tx ...(ii)
From (i) and (ii), we have
f— 12
-1
- 12 3+1
2
t= 6(\/5 + 1)
t=16.38

Time = 16.38 minutes

Time = 16 minutes 38 seconds.
= 17 minutes
Thus, the car will reach the tower in 17 minutes.

E

Let the position of the cloud be E and F be the
image of the cloud in the lake
Let ED =hm,

BD=AC=xm

h 1
In right led ABDE, — =tan30° = —=
n right angle " an 5

= x= /3 )
In right angled ABDE,
tan 60° = F2 — 10+(h+10)
BD x

= \/g _ h+20

Vah [using ()
= 3h = h+20
: h=10m

So, the height of the cloud from the surface of the
lake = (10+10)m = 20 m

Let d be the distance between observer’s eye and
the centre of balloon.
OB=h
and OA=d
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In AOAQ and AOAD,

Z0OQA = ZOPA = 90° (Tangent at any point on the
circumference of a circle makes 90° with the centre
of the circle.)

OA = OA (Common)
0Q =0P (Radius)
AOAQ = AOAP
(By RHS Congruence Rule)
= Z0AQ = ZOAP (CPCT)
JOAP — ZQAP _ 60°
- ) 2
= 30° (By CPCT)
In right angled AOAP /P = 90°
sin 20AP = OF
OA
= sin30°= =
d
1 r
—1 - = __
2 d
= d=2r ..(i)
Now, in right angled AOAB, ZB = 90°
sin 45° = OB
OA
= sin 45° = ﬁ
d
1 h
= _ =
V2 g
= d= 12
From (i), 2 =2r
= h=r2 Proved.
P
hm
B
30 m
) ) 60°
c 30 ] A

Given : Height of building AB = 30 m
BP transmission tower = h(say)
ZACB = 30°, ZACP = 60°
AB

In right angled AABC, tan 30° = AC

1 _ 30
= 5B T AC
= AC = 3043 (i)

AP
In right angled AAPC, tan 60°= AC

V3 = % (~+ AC=30V3)

30V3 x+/3 =30+
90-30=nh
h=60m
.. Height of transmission tower = 60 m
Let DE be the height of aeroplane which is 3000
meters above the ground.
Let AB = x, BD = y, ZCAB = 45° and ZEAD = 30°

U4y

Cc E
3000
3000
45°) 30°
x B y D
In right angled AABC, ZB = 90°
= anA= -
3000
= tan 45° = ——
5
_§ g 3000
X
= x = 3000 m (i)
Again in right angled AADE, ZD = 90°
tan A= —DPE
2 NA= AB+BD
3000
= tan 30° = —— .
an Xty (From i)
1 _ 3000
= V3 3000+y
= 3000 + y = 300043
= ¥ = 3000~/3 — 3000
= y = 3000(+/3-1)
= y = 2196 m
Since distance covered in
15 sec = 2196 m
= Speed = 21% =146.4 m/s
15
_ 146.4 x3600
1000
= 527.04 km/h

Hence the speed of aeroplane is 527.04 km/h
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Level - 2

1.

10. -------5--- D
60° (45°
45°
A E
50 m
60°
B C

Here CD is the tower = 50 m and AB is the pole
In right angled ACDB, £C= 90°

t 600 —_ C7D
an = BC
3= 90
BC
50
BC= =—
NG
50
AE=BC= 2=
NE)
In right angled triangle ADE, ZE = 90°
tan 45° = E
AE
DE
]
V3
DE = =l
A
=50 x 0.577 = 28.85m
Now, AB = EC
and EC = DC-DE
= 50 -28.85
=21.15m

Thus, the height of pole = 21.15 m

11. Given, height of tower = AB = 75 m

Let distance between the cars = CD = xm

Option (B) is correct

Explanation: ZLJM is the angle of depression, mean-
ing it's the angle formed between the horizontal line
(JM) and the line of sight (JL) down to the object. The
line of sight refers to the direct line from the observer's
eye (at point J) to the object (at point L).

Option (A) is correct

Explanation: The angle of elevation is the angle be-
tween the horizontal line from the observer’s eye and
the line of sight to the object above the horizontal
level.

Applying to the diagram: Line of sight = AR, Horizon-
tal from R = RC

T A
75m
60° 30°
B C4—x—»D
In right angled AABC, /B = 90°
t 600 p— ﬂ
an 60° = =
75
= V3 = 3¢ (- tan 60° = /3)
BC 75
= = —-=
NG
_ 753
3
= 253m
In right angled AABD, /B = 90°
tan 30° = ﬁ
BD
«&
7 J3 T BC+CD
1
tan30°= —
)
1 75
= = = — =
J3 ~ 25/3+CD
= 253 +CD = 75V3
= CD = 753 -25./3
= 5043
=50 x1.73
= 86.5m

Thus, the distance between two cars is 86.5 m

Therefore, ZARC is the angle between horizontal (RC)
and line of sight (AR)

ADVANCED COMPETENCY FOCUSED QUESTIONS
MULTIPLE CHOICE QUESTIONS (MCQs)

3. Option (B) is correct

Explanation: In right triangle ABC :

A
hm
30° 45°
D 50m C xm B
h h .
tan45° = — =>1=— =h=x ..()
x x

In right triangle ABD :
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h - 1 _ _h
x+50 3 x+50
Substituting (i) into (ii):

tan 30° = ...(ii)

1 __x
3 x+50
x+50 = X\/g 3x\/§—x =50

50
= x(\/g_l) =50=x = ﬁ

Now rationalize the denominator:

50 J3+1 B 50(v/3 +1)
YT BBl (BT

50(3+1) _ 50(+/3+1)
3-1 2

25(x/3 +1)
Since 1t = x, the height of the building is 25(+/3 +1) m

= Foot of lighthouse, Point C = Position of the nearer
ship (angle of depression = 60°), and Point D = Posi-
tion of the farther ship (angle of depression = 45°)
Then triangle LCB and LDB are right-angled triangles
with LB = 42 m (common vertical height)

Let, x = distance from base to ship at C, y = distance
from base to ship at D

Distance between ships = y —x

From triangle LCB:

42 42
tan 60 =7:>\/§ =

2 4
j x = e—m —_—,.
V3173

From triangle LDB:

~24.28 m

42
tan45° = — =1= — =>y=24m
Y Y

Distance between the two ships:
y-x =42 —2428
=17.72m

4. Option (A) is correct
Explanation: Let, Point L = Top of lighthouse, Point B

_ ASSERTION-REASON QUESTIONS

Rounded to one decimal place: 17.8 m

1. Option (A) is correct

Explanation: Let 6 be the angle of elevation from the
base of the building to the top of the pole

Using the formula:

height 10

= — ~0.578
base 17.3

tan 0 =

Now check the angle whose tangent is approximately
0.578.

tan(30°) = %

So, Assertion is true.
Reason is also true because this is the correct definition
opposite J

of tangent in a right-angled triangle [a Nackt

Both assertion and reason are true and the reason cor-
rectly explains the assertion.

. Option (D) is correct

Explanation: Given, Angle with ground = 60° and
height on the wall (opposite side) = 8 m
Hypotenuse (length of ladder) = 16 m
opposite side 8

But, sin(60°) ~ 0.866approx
So the actual height should have been:
Height = 16.sin(60°) =~ 16 X 0.866
= 13.86 m (approx)
But the given height is only 8 m, which is too small. So,
the Assertion is false.
Reason is true because in a right-angled triangle,

cos(60°) = %

. Option (A) is correct

Explanation: Applying tangent formula to the asser-
tion:

1 height
tan(30°) = —= =
an(30°) \/5 shadow
tan(30°) 20 1
an = —= = —«—
203 3

So, assertion is true.

Reason is also true because this is the correct definition
of tangent in a right angled triangle.

Both assertion and reason are true and reason is the
correct explanation of the assertion.

sin(60°) = hypotenuse 16 0.5
] CASE BASED QUESTIONS (4 Marks)
1. (i) Inrightangled AOAD ZA = 90° 2x124/3
OoP 0 P = T =24m
m = cosec 60
. Length of ladder is 24 m.
or 2 (ii) In right angled AOAP, ZA = 90°
1243 3 OA

—= = cot60°
12\/5 CO
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= OA=T=12m

.. Distance of the building Y from point O, i.e.,
OAis 12 m.
(iii) (a) OP=OR=24m
. In right angled AOCR, £C = 90°
ocC

= cos 45°
24
_, Oc__1
% 2

= OC= % =122 m
.. Distance between two buildings = OA + OC
= (12+122) mor 12 (1+4/2) m
OR
(b) OP=OR=24m
-~ In right angled AOCR, £C = 90°

E —_ 3 450
z 4 = Ssin
RC 1

= == = —=
%4 2

24
RC = 7212\/51'1'1
- 2

. Height of building X is 1242 m
2. A C

h
l‘l OA30C /N60"
B

— % —»4—15—»4—% 15% D

N\ TN,

. . h 1
i) Inright AABO, —— — o= —
() g xja =tand’=
x=g\3 h (i)
which is the required relation.
h
(i) In right ACDE, —— = tan 60°
x
—-15
2
2h
a0 ~ V3
= 2h = f3(x - 30) (i)
which is the required relation.
(i) (a) 2h = \/3(24/31-30)
[from eq (i) & (ii)]

= 2h = 6h-30/3

= 4h = 3043
_ L~ 15V3
2
.. Height of each lamp post is 15;/5 m
OR
(b) x= 23h [from (i)]
x
= —==2h
- V3
and 2h = \/§(x -30) [from (ii)]

equating both, we get

x = /3 x/3(x-30)

=3x-90

2x =90

x=45m

.. Distance between the two lamp posts is 45 m.
(i) As, distance of Kaushik from the foot of the
tree = BC.
So, in right angled AABC, ZB = 90°

=
=

tan C = 8
BC
= tan 45° = 50
BC (-rtan 45° = 1)
= == &
BC
= BC = 80m
(ii) (a) Distance covered by bird = AD
AD = BE
and BE = CE-CB (i)
In right angle ADCE, ZE = 90°
tan 30° = e
CE
(' tan30° = L]
' V3
1 80
= - = —
3 CE
= CE = 8043
Substituing value of CE in equ.(i) we get
BE = 8043 - 80

(As, CB = 80 m from (i))
BE = 80(+/3 -1)m
OR

(b) Distance travelled by ball after hitting the
tree = AF

Here, AF = GB
and GB = CB-CG (1)
Now, In right angled AFGC, ZG = 90°
tan 60° = LS
CG
80
= = —
3 CG

(- tan60° = \/3)
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CG= L
- R
On substituting value of CG in equn (i) we get

80

GB=80- —+=

3

[As, CB = 80 m from (i)]
1
=80|1-—=|m
-]

(iii) Speed of bird = Dlstz.mce covered
Time taken

_ 20(J2§+1) m/sec

10(+/3 +1) x 60 m/min

600(~/3 + 1) m/min

4. (i) Letthe vertical distance between the top of the
tree and the drone be 'I'
Current height of a tree = 100 — 65

=35m
Now, tan 30° = = 543 tan 30°
5\3
1
4 h=5Wx— =5
\/g m

1
~tan30° = —
( V3 j
Thus, height of the tree = 35 -5
(ii) Diagram to represent the situation is

=30m
Nad 30m ol

Now, tan 0 = L;f =3

= The value of 0 as 60°. ( tan60° = /3 )

(iii) (a) Let the horizontal distance between the
remote and the drone = x

5043 504/3
:>tan60°=—\/—=>x=—f =50m
x J3

Now, Distance covered by jeep in 2 min = 10 X
120 = 1200 m.

Thus, Horizontal distance covered by drone =
1200 + 50 = 1250 m
1250
120

= Speed of drone = = 10.42 m/s

OR
(b) Let the horizontal distance between the
drone and the tiger to be x when the angle of
depression was 30°
x

So, tan30° = ——
(0] an 54\/5
x = 54+/3 x tan30°
= 54«/§><i
V3
=54m

Let the horizontal distance between the drone
and the tiger after 3 seconds be y

y
tan 45° = —2—
an 54\/§
54+/3 x tan 45°
54+/3m

y

Thus, the distance covered by the tiger in 3
seconds is: iy — x

5443 -54 =3942m

and, average speed of the tiger during that time is:

39.42
—— =13.14m/s

_ VERY SHORT ANSWER TYPE QUESTIONS

1. Given, Height of the camera from ground = 6 m (verti-
cal side) and distance from the camera to point O =

4+/3 m (hypotenuse)
To find the angle of depression, which is the angle be-

tween the horizontal line at the height of the camera
and the line of sight to point O.

This forms a right triangle, where:
Opposite side = 6 m (vertical)
Hypotenuse = 443 m

Using trigonometry:

) Opposite 6

sinb = Hypotenuse =~ 4./3

o = O 3 _ B

sin6 = = = —
43 23 7 2
3

sind = — =0 =60°
2

The angle of depression of point O from the camera is
60°.
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2. Given: Vertical height from point A to point B = 260 m

Horizontal distance from point Bto C = 75 m
Angle of depression from A to lioness at point D = 30°
Using triangle ABD (right-angled at B):
AB = 260 m (vertical)

ZADB = 30° (angle of depression)
We need to find the horizontal distance BD using:
AB
BD
260 1 260
tan(30°) BD = 3 ~ BD

tan(30°)

= BD = 260x+/3
= BD =260 X 1.73 = 449.8 m
We know:
BD =BC+ CD
= CD =BD-BC =4498-75
= 374.8m
=375m

(rounded to nearest whole number).
. Given, Height of the vertical pole = 6 m and horizontal
distance of the boy from the foot of the pole = 6 m
In the right triangle formed:

Opposite side = height of the pole = 6 m

Adjacent side = distance from the pole = 6 m
Using the tangent ratio:

Opposite side
tan = P ZTCE 6y

~ Adjacentside

distance of car A from the foot of the tower be x m.
Then, the distance of car B (closer car) = x — 100 m
(since the cars are 100 m apart).

P

A

O x-100m B 100 m
From triangle formed with car A (angle = 30°):

T R
an = -8 = - = —F= w1
x BBox V3
From triangle formed with car B (angle = 60°):
h h
tan(60°) = ~1o0 = V3 = 100 ..(ii)
Substituting equation (i) into equation (ii)
x
3= J3(x —100)
3(x-100) =x=3x-300 =x
= 2x =300=x =150 m

From equation (i)

SHORT ANSWER TYPE QUESTIONS

1. Let the height of the tower be & m and the horizontal

tan45° =1=06 = 45°
The angle of elevation is 45°.

. Given, distance of the foot of the ladder from the wall

(base) = 5 m and angle between the ladder and the
ground = 60°

In the right triangle formed, the ladder is the hypot-
enuse and the height up the wall is the opposite side
to the angle. The base is the adjacent side = 5 m

Using tan function

tan(607) = [isht
5
tan(60°) = /3 =1.73
173 = height
5
= height =1.73 X 5 = 8.65m

The ladder reaches approximately 8.65 metres up the
wall.

. Given, Height of the kite = 40 m (opposite side) and

length of the string = 80 m (hypotenuse)
Using the sine trigonometric ratio:

; oppositeside = 409 1
hypotenuse 80 2
1
sin 30° = 5 =6 =30°

The angle of elevation of the kite is 30°.

(3 Marks)

AR P

= Y hea

V3 173

The height of the tower is approx. 87 m (nearest to the
whole number).

. Let the initial distance from the pole be x m.

After walking 30 m closer, the new distance is x — 30 m.
Let the height of the flagpole be & m.

hm
45° 60°
AT 30m B (x-30)m |
In right AQPA,
tan(45°) = h
X
= 1 =E3h=x ..(i)
X
In right AQPB,
tan(60°) = —" =t
an(60”) =75 = V3 = 150
= h = \3(x-30) ...(ii)
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Substituting (i) into (ii):
x =1.73(x-30)=x =1.73x-51.9
= 173x-x =519

51.90

= 0.73x =519=x= 3 ~71.1

Now using equation (i) to find height:
h =x=7lm
The height of the flagpole is approximately 71 m.
. Given, a 100 m high light pole (vertical segment AB,
where A is the top and B is the base).
Shantanu is at point S, with ZSAB = 45°
Mayank is at point M, with ZMAB = 30°.
We are to find the shortest distance between S and M
(i.e. straight line segment SM).
In right ASAB,
For Shantanu:

tan(4s?) = 2B _ 100
SB SB
= 1 = 100 =SB =100 m
SB
In right AAMB,
For Mayank:
100 1 100
tan(30°) = — = = = —
GO =B~ B " ms
= MB = 10043 =100 X 1.73 = 173 m
Using Pythagoras Theorem to find distance SM
In triangle ASBM, we know:
SB =100m, MB = 173m
ZSBM =90°

1. (i) Let the original distance from the point to the

tower be x meters, and the height of the tower be

h meters.
B
hm
60° 30°
Ae(x—20m=B «—20m—> €
D) : . 4
In right AABC,
h 1 h
tan(30°) = — => &= = —
GV =2FE "%
X
= h=— (i
NE @)
In right ABAD,
h h
tan(e0) = 5 =3 = 5
= h = J3(x-20) ...(ii)

LONG ANSWER TYPE QUESTIONS

(since one is standing north and one east, forming
right triangle)

So,
SM? = SB? + MB? = 100% + 1732
= 10000 + 29929
= 39929
= SM = /39929 ~199.8 approx.

. Let the height of the shorter building be 1 meters and

the height of the taller building be H meters.
In right APQB,

A
45°
; \\1\3\00 C Hm
hm \\\‘~\\ l
v 30°C~- g
Q 30 m
1
tan(30°) = 4 -
30 3 30
30 30
= h =—==— =1734m
V30173
In right APAC,
Let the difference in height be H - .
tan(45°) = sl S0 B
30 30
= H-h =30=H=h+ 30

=17.34 + 30 = 47.34 m
Height of the shorter building is 17.34 m and height of

the taller building is 47.34 m.
(5 Marks)

% = J3(x-20) = x = 3(x-20)

Equating (i) and (ii)

= x =3x-60=>2x=60=>x=30
Substitute in (i):
30 30
=—==—"=x1734m
3173

Thus,
(i) Height of the tower ~ 17.34 m
(ii) Original distance = 30 m

. Let I be the height of the building and x be the hori-

zontal distance between the tower and the building.
In right AAED,

\
\
\
A\
=

—15)m

E hm

" |

«—3 U
I
g
— <«

\
T 5

v

C <« xm
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tan(30°) =
= X =
In right AABC,

tan(45°) =

Substituting (ii) into (i)

h = 3(h-15) = h = 1.73(h - 15)

= h =1.73h-25.95
= 1.73h—h = 25.95 = 0.73h = 25.95
= h = 295 _ 35.55

0.73

Therefore, height of the building is 35.55 m
From equation (ii), h = x
Therefore, the horizontal distance between the tower

and the building is 35.55 m.



