Chapter 24. Solution of Right Triangles [Simple 2-D
Problems Involving One Right-angled Triangle]

Exercise 24

Solution 1:
(i}

From the figure we have

sin 60" = s
X

J3_20

2 x
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V3
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From the figure we have

(1iii)
From the figure we have
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N
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Solution 2:

e
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From the figure we have

t:-::wsr?lzE
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n::-::wsri=l
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cos A=cos6)”

A=a0"
(ii)

From the figure we have

E
siru?l:ﬁ
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sin A = sin 45"
A=45"

(iii)

From the figure we have

anf?l:—l[j\flg
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tanﬂz«ﬁ

tan A = sin 60"

A=60"



Solution 3:
The figure is drawn as follows:
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The above figure we have
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sin x = sin 60"

x=60"




Solution 4:

1
i

From the right triangle ABE

AR
BE
=42
BE
AE=BE

tan 45" =

Therefore AE =BE =50 m.

Mow from the rectangle BCDE we have
DE=BC=10m.

Therefore the length of AD will be:
AD=AE+DE=50+10=460m.

(ii)

From the triangle ABD we have

Al

sin B =

AR
_ AnD Since S ACT 12 the exterior i|
sin Al=_"

100 angle of the tnangle ABC
1 AD

2100
AD=50m

Solution 5:
From right triangle ABC,
AC

tane0® = —
BC

_AC
V3=

= AC=40y3 cm
From right triangle EDC,
De
tan4s5® = ——
BC
= DC
40
= DC =40 cm
From the figure, it is clear that AD=AC - DC

= AD=4043 - 40
- AD=40(y3 -1)
= AD=2928 cm



Solution 6:
We know, diagonals of a rhombus bisect each other at right angles and also bisect the angle of vertex.

The figure is shown below:
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A LX)

Mo

Ol =00 = %HC’,G‘E =) :%BD;LHDB:QD'

And /AR = % = 30"

Alsogiven 48— &0cm

Inright triangle A0B

sin 307 = @
AB
108
2 &0
O8 =30 cm
Also
cos sl = E
A5
¥3_o4
2 &)
(A =51 96 cm
Therefore,

Length of diagonal AC = 2x Q4= 2x51.96=103.92cm-

Length of diagonal B0 = 2x 08 = 2x 30 = 60



Solution 7:
Consider the figure

E
]
F =" 8@
45° | 60
A : . B
C D

From right triangle ACF

45 = 2
i’
20
CAC
AT =20em

1

From triangle DERB

tan 60" =~
B

Fo2

N
_3

3

=17 32cm

B0

Given mr=20 FD=30:50 EP=10cm
Therefore

_FP
- EP

Ji=2o

10
FP=1043
=732 cm
Thus AB = AC + CD + BD = 54.64 cm.

tan &0

Solution 8:

First draw two perpendiculars to AB from the point D and C respectively. Since AB|| CD
therefore PMCD will be a rectangle.

Consider the figure,



20 cm

60
& P > M B

e
il

From right triangle ADP we have

c056002£
A

1 AP

2 20
AP =10

Similarly from the right triangle BMC we have BM = 10 cm.
Now from the rectangle PMCD we have CD = PM = 20 cm.
Therefore

AE=AP+PM+ME =10+20+ 10 =40 cm.

(i)

Again from the right triangle APD we have

sin 607 =42
20

J3 0 PD
o 20
PO =103

Therefore the distance between AB and CD is 10'\4@'



Solution 9:

From right triangle AQP

mnzm:sﬂg
AP

1_10
N3 OAP
AP =103

Also from triangle PBER

PB
BR
_PB
T8
PR=%8

tan 45" =

1

Therefore,
AB:AP+PB=1D'\E+8‘

Solution 10:

Frem right triangle ADE

mn4§=LéE
DE

_AE
30

AF =30 cm

1

Alzo, from triangle DEE

2
DE

BE
E=35
BE =303 cm

tan 607 =

Therefore AB = AE + BE = 30 + 3U~E=30(1+x@) cm



Solution 11:

i
L

From the triangle ADC we have

4D
o
-2
Do
D=2

tan 45° =

Since AD || DC a”dADJ_EC‘ ABCD s a parallelogram and hence cpposite sides are egual.

Therefore AB=DC =2 cm

(ii)

Agzain
sind 3’ = £
Al
1_2
J2 AT
AC=22

.....

From the right triangle ADE we have

sin 60" = 5l



Solution 12:

=2cm

B E C

25 cm

LetBE=x, andEC=25-x

In AABC,
sir‘ﬂifjﬂ:E
LB
2 2
:‘;AE:S;:E
2
= AE = 43 cm

(i1BE? = AB? - AE?
= BE? = 82 -(4f3 )"
= BE? = 64 - 48
= BE* = 16
=bBE=4dcm
(iiVEC=BC-BE
=25-4
=
Inright AAEC,
AC? = AF® +ECH
= ACZ = (4307 +21°
= AC? = 48 4+ 441
= AC? = 489
= AC=22.11 cm



Solution 13:
|:i:|

From right triangle ABC

thW:ﬂE
B
1_12
J3 BC
BC =123 cm
(iiJFrem the right triangle 480
msﬂ:£
AE
Al
60" =
Cos i
I_AD
2 12
Al =E
2
=fH CMm

.....

sinE:E
A

. AB
=
sin ch,
112

% | A

AT =24 om



Solution 14:
Consider the figure

theta

A

(i} Here AB is ﬁ times of BC means

AR

S T

aC J—

cot & = cot 30°
g = 30"

i)

Again from the figure
A
— ,\E
AR

tan5'=~,f§

tan & = tan 60"
8= 60"

(=]
Therefore, magnitude of angle & is 30

Solution 15:
Given that the ladder makes an angle of 300 with the ground and reaches upto a height



of 15 m of the tower which is shown in the figure below:

Suppose the length of the ladder is xm

From the figure

E = 5in 30° |: Ferp: = sini|
x Hypot
15 1
x 2
x=30m

Therefore the length of the ladder is 30m.

Solution 16:

Suppose that the greatest height is x m.

From the figure

L sin 60° Pep. =sin
100 Hypot
x 3
100 2
x=866m

Ladder

30°

String=100m

60°

Therefore the greatest height reached by the kite is g4 £u-



Solution 17:
lijLet BC =xm

EBD =BC +CD = (x+20)cm

In & ABD,

o AR
tan30 =73p

1 AR

ﬁ X+ 20

x+20=¥34B .. (1)

In &ABC

o AR
tand5 =73~

From (1)

AB+20=Y3AB

AB(Y3-1)=20

AE—L
Tu3-1n

__ 20 KI:\II'3_+1
TWE-n 0 o3+

20043+ 1
% =27.32cm



From (2]
AB=x=27.32cm

Therefore BC =x= AB =27 32cm

Therefore, AB = 27.32cm, BC = 2/7.32cm
(i)

Let BEC=xm

ED=BC+CD={x+200cm

In SABD.

1 AR

J3 o ox+20

x+20=¥3AB (1)

From (1)

A8 | so0= 348

J3
AR + 2043 = 348
2AB = 2043
. znf

=103 = 17.32cm



From [2)

Therefore BC =x = 10cm

Therefore,

AB=17.32cm, BC = 10cm

(iii)

L

Let BC=xm

ED=BC+CD=(x+20)cm

In &ABD.

AB
BD
AR

x + 20

tan 45° =

1=

x+20=AB .[1)

Iy L ABC

o _ AB
ian 6Ot = 22
BC
J3 =25
X
AR

§ =22 i3
3



From (1)

£+ED=HE

J3

AR +2043 = 348
Ag[ﬁ—l)ﬂoﬁ
ap= 205

)

_ 2043 (+3+1]
1) [

2043 [ﬁ +1)
= =47 32cm
a-1
From (2)
AR 4732
r=———=——— =27 32cm
NZRIINE

B =x=2732¢cm
Therefore,

A5 =47 32cm, B0 =27 32cm



Solution 18:
(i} From AAPE

tan 50" = —

1_1%0
J3 BB

PB=150+3 = 259.80m
Also, from £ ABQ

tan 45° =£
80
150

B0

B =150

1

Therefore,

PQ=FPB+3(
= 259.80+150
= 409.30m

(i) From Ad PE

tan 30° =£

FE
1 150

NeA=T)
PB =15043
= 259 80m

Also, from & ABQ

tan 45" =£
=18
150

B0

B =130

1

Therefore,

PQ=PB-BQ
= 259.80-150
=109.30m



Solution 19:

Giventanx®= 5 tant®= 3 and AR =48 m:
12 4

Let length of BC =xm

From &ADC

tan x" = —
C

5 D

12 484z
240 +5x = 120D (1)

Also, from £ BDC

tan " = —
7 B

From (1)

240 +5(g] = 120D

20070

240+ =120

720+ 2000 = 53600
1600 =720
Cir =45

Therefore, length of CD is 45 m.



Solution 20:
Since in a rhombus all sides are equal.

The diagram is shown below:

36

Therefore PO = r — D ppppslet ZPOR =120

We also know that in rhombus diagonals bisect each other perpendicularly and diagonal
bisect the angle at vertex.



Hence POR is a right angle triangle and

POR = %{PQE} = 607

Perp. FO _FO

sin 6" = = =
Hypot AL 24

But

sin 60" =

ol

FO_A5
24 D
PO =122 =20.784

Therefore,

FPR=2F0=2x207784=415E8cm

Also
cos6l” = biase = %
Hypot. 24
But
cos6l” = l
2
og_1
24 2
0 =12

Therefore, S0=2x00=2x12= 24cm

50, the length of the diagonal pr— 41 568 and S0 =24cm,





