Exercise 22(B)

Solution 1:
Consider the given figure

y

Since the triangle is a right angled triangle, so using Pythagorean Theorem

(i
22 =.y'}' +12

y=+3
(i)

. dicular 43
sin x o BRI £
hypotenuse 2

Solution 2:
Consider the given figure

D M § e



Since the triangle is a right angled triangle, so using Pythagorean Theorem

Ant =gt 462

AD* =64 436=100
AD =10

Also

BC? = AT - AF®
B 1P -5t =225

AT =15
(i}
P perpendicul ar s E
hypotenuse 17
(i)
5 base 6 3
cosy' =——— = =_
hypotenuse 10 5

. _perpendicular A5 E 4

SRt T P T T
hypotenusze AD 10 5
. base 6 3
cosy'=—— = =Z
hypotenuse 10 5
tan 2 = perpendicul ar _ AR i

base E_ 15
Therefore

3tan x" — 2sin »" +dcos ¥

AR

8 8 12
+

5 5 3
o

Lh| o

Solution 3:

Considerthe given figure
C
5¢cm
B A
12 cm
Since the triangle is a right angled triangle, so using Pythagorean Theorem
AC? =5t 122
AC? = 254144 = 168
AT =13

In ACTBED and ACTRA L the A7 is commeon to both the triangles, 20D F = <084 = 9(° sotherefore S (BD = A~ AL .
Therefore ACBD and ACEA are similar triangles according to AAA Rule

So
AT AR
BC  ABD
13_12
5 BD
BD= @
1z
(i)
60
cos Pt BBE WL 13 I
hypotenuze & S
(ii)
80
ek ST, s B8 R T

perpendicular T AR 12 13



Solution 4:
Consider the given figure

D A
(= B
3cm
Since the triangle is a right angled triangle, so using Pythagorean Theorem
ATr=diyg
AC* =1649=25
A =5

In ABD and ACEA . the £ is common to both the triangles, ZCDB = £CBA = 8050 therefore,-_./:C:"B_.D: LR
Therefore ACRD and ACBA are similar triangles according to AAA Rule '

So

AT AB

BC BD

5 4
3 BD
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5
_16
i
g
tan 2 DBC = perpendicular _bo_ i _E
. base Bp 12 4
i)
{ii)
16

ST R e &
AB 4 5



Solution 5:
Consider the figure below

D

Inthe isosceles A4BC, AF = AT =15cm and BC =18cm the perpendicular drawn from angle 4 tothe side B¢ divides the side B¢ into two
equal parts 80=0C=%cm
base _EBD 3

cos AR = — =T = :E
hypotenuze A8 15 3

Solution 6:

Consider the figure below

D

Inthe ispsceles p 4B, A8 = AT =5em and BC = Ecm the perpendicular drawn from angle 4 to the side B¢ divides the side Z¢7 into two
equal parts 0 =00 =4 cm
Since £ ADE =907
= AB* = AD* + BD* (ABishypotenuse in A4ABD)
= AD* =5 —4*
A =9 and AD =3



i)
sinB="—
(i)
tan = ——
{iif)

sin B =2

=

T
e

)
e RN

&[5

cos B =

Lh s

L

Therefore
sin’ B +cos* B

) ; 2
gt K
5
g5
T 25
_3
{iv)

tan'=""=

Lh| da

EHIs

wtB="=

B

Therefore
tan ' —cot B
3 4
T4 3
.
12

Solutio
Cansid




tan 2" = —

4
ie perpendicular  BC 3
o base - AB 4

Therefore if length of base = 4%, length of perpendicular = 3x

Since

BC 4 4B = AC? [Using PythagorasTheorem]
(3x) + (4=} = ac?

A =922 +16x% = 255°

LAC=5x
MNow
BT =15
Sl
=0
Therefore
AR =4x
= 4)(5
= 20cm
And
AT =5x
s 5){5
=25cm
Solution 8:

Consider the figure

A
H
14 E_I D
13
[ [
C
R 12

A perpendicular is drawn from D to the side AB at point E which makes BCDE is a rectangle.
Mow in right angled triangle BCD using Pythagorean Theorem

= BIF = BC* 40P {ABishypotenuse in &ABD]
=D =153 -12"=25
L OEE=S
Since BCDE isrectangleso ED 12cm, EB=5and AE=14-5=9

i
W

: (3
sSing= —=—
BD 13
oo 2212 4
9 3
i)
sec9=£
secc’i?'z£
A =9gecd
Qr
cosecd=——
ED
cosecd =—
1

AD=12cosecd



Solution 9:

Given

sinf= i
5
a5 perpendicular AC 4
* hypotenuge  AB 5
Therefore if length of perpendicular = 4x, length of hypotenuse = 5x
Since
BCHP 4 A" = A [Us'ing 'Psnhagoras.Thaorem]
(55)" - (4x)' = BC?
BC* =95
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Since

ATy oDt = AD? [Using PythagorasTheorem]
(x) +(x)" = 207

AD? =257
.'.AD:ﬁx
Moww
AT =20
x=20
So
AD = f2x
=4J2x20
=20J§cm
And
O = 20cm
Mo
fapo A€ el
B S B
sosBin b 3
AB 25 5
S50
tan® B — 12
cos” B

A
9
1

Solution 10:
sin A+rcosecd=2

Squaring both sides
{sin A+ coseu:mr‘.l}2 =2
sin? A+cosec®d+2sin A cosecd =4
. ) 1
sin® A+u:oseu:24‘.1+2;mﬁ-_—= 4

siwA

sin? A+cosectd="2

Solution 11:
tan A+cotd =15
Squaring both sides
{tan _r‘_l—i-D:)tur‘l}2 =5
tan® A+cot®A+2tan 4 cotd =25
1
—— =25
tard

tan® A+cot?4=23

tan® A+cot® A+2 tard -



Consider the diagram below:

C

3x

4x

dain8=3cos 8
tan.'EJ:E
4

i_e.perpendwular _ 3:> a8

3
base 4 B 4
Therefore if length of BC = 3x, length of AB = 4x
Since
AR 4 BC? = AC? [Using Dythagoras Theorem]
(4x)" + (32 = AC*
Ac? = 2557
A= 5x(hypotenuse]
(i)
ang=2C 4
5
(i)

.;;055':‘4_:_
A

Solution 12

.....

A8 4
cotd=—"—=—
o,

Therefore
cot® 8—cozed’d

-6

deos?d—3sin G+ 2

2 2
=4[i] _3[5] 2
5 5

:E_EJ’-E
25 25
6427430

25
&
T 25
25



Solution 13:
Consider the diagram below:

17x

17cosd=15
15

cosf=—
17

base 15 AR 15
—

. hypotenusze - 17 AC - 17

Therefore if length of AB = 15x, length of AC = 17x

5;11'-;!5;+BC"2 = Ac* [Using Py‘thagorasTheorem]
(17x)" - {15x)" = BC*

BC? = 645"

& BC =8x(perpendicular)

MNow
secfi’zﬂ—E
AE 15
b T
AB 15
Therefore
tan &+ 2sec &
B0 N
15 15
%
15
14
=? Solution 14:
4 Scosd—-12:nA=10
=Ey Sessd=12dn A
sind 5
cosd 12
1:9111A=i
12
Now
sind  cosd

sinA+cos A a4 +COSJ':1

rosd—sin 4 2cosd  sin A
cosd _cosA
tan A+1
2—tan A

241
12

e
1z
17

12
19

12
17

19




Solution 15:
Since D) ismid-pointof 47 so A0 =20

]

tan A8
tat LC08

Solution 16:

Consider the diagram below:

4x

JrosA=4sn A

cot‘r‘l:i

3
. base 4 AR 4
g—— ===
perpendicular 2 BC 3

Therefore if length of AB = 4, length of BC = 3x

Since

AR RO = ACH [Using Pythagoras Theorem]
(4x)" +(3x) = AC*?

At = 25x°

A 5x(hypotenuse}

(i)

cosihaiD2
A A

(ii)

cosecd = £ =E
B 3



Thersfore
F—cot? A+cosec®d

cqnE pend
(1)
2] A E
2716425

9
36

=

Solution 17:
Consider the figure

Now

AT =30
Sx=30
=6

Therefore

AB =4x
=4xé
= 24em

And

Bl =73x
=36

=18cm



Solution 18:
Consider the figure

The diagonals of a rhombus bisects each other perpendicularly

c-:)sﬁC';‘.LBzizE

m 5
i base 04 3
" hypotenuse T ABT S

Therefore if length of base = 3x, lensth of hypotenuse = 5x

Since
OB 404 = AR? [Using PythagorasTheorem]
(52)" —(3x) = 0F°
OB* =16x"
OB =4x
MNow
OF =8
dx=8
e

Therefore
AB=5x

= 5X2
=10cm

And
o4 =3x

:3)(2

=fHcom
Since the sides of a rhombus are equal so the length of the side of the rhombus =10 cm

The diagonals are

B =8x2
=16cm
AC =6x2
=12cm

Solution 19:
Consider the figure below

D

Inthe isosceles A 4B . the perpendicular drawn from angle 4 totheside B divides theside B intotwoequal parts B0 =00 =%cm



Since 2 A0F =590"
= AB* = AD® + BD? { ABishypotenuse in AABD)
= AD*=15%-9*

AD* =144 and AD=12

(i)
W

base 80 9 3z
ot . o L M T ot S
hypotenuse A5 15 3
(i)
gl pepeadinnay, B8 0
hypotenuse AR 1 5

i perpendicular =£= E =i
base 808 3

cec B = hypotenuse _ ﬁ _ E _ E
base BD 5 3
Therefore
tan? B—sec? B+2

1 2
= i == E + 2
3 3
_16-25+18
9

1l
o | o

Solution 20:

Consider the figtire below

sinBziz i
0 5
s perpendicular AL i

" hypotenuse TAB 5

Therefore if length of perpendicular = 4x, length of hypotenuse = Sx

AD? 4 BIP = AR [Using Pythagoras Theorem]
(52) —(4x) = BD?
B el
o BD=3x
MNow
80=9
Sr=8

=3



AR =5x
:5}(3
=15cm

And

AD=4x
=dx3
=1Zcm

Again

1
tan &7 = -
1

s perpendicular E _l
o baze Dol

Therefore if length of perpendicular = %, length of hase = x

Since
ADP 4 DO = AC? [Using PythagorasTheorem]
(xY +(x)" = 4c?
ACt =247
L AT =~2x
MNowy
Al =12
ezt
Therefore
Do =x

=1Z2cm

And

AC = 2x
=212

=12\f§cm

Solution 21:
gtan A= p

tan d=£
g
MNow
psin A groosd
PSiﬂA—fECOSAz cos A cosd
pein A+grosd  psind goosd

+
cos A cos A

ptan A—g

ptan A+g




Solution 22:
Consider the figure

sin d=cos 4

) 1

I__e'jje'rpﬂndicuiar __E_. 1
T w4 1

Therefore if length of perpendicular = %, length of base = x

Sinpe )
AB*4BCt = Ac? [U's'ir_lg'nyha‘gpras___Th'epr_ém-}
() + () = 4C°
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Solution 23:
Consider the diagram

A
B
cot ZAB0 = E = E
m 2z
- base _ AR 3
" perpendicular 3 2
Therefore if length of base = 3x length of perpendicular = 2x

Since

AR* 4 AP = BIF [Using Pythagoras Theorem |
(32)" +(2x) = BD?

BD* =134
L BD=+f13x
Now
B =26
J13x=26
_ 25
Ji3
Therefare
Al =2x
_¥:d
W13
2
J13
AB=3x
= 3){&
NiE
Ji3
Ni]'.'\r'
Areaof rectangle ABCD = 4B = AD
_ s o 52
N ERNE]
=312cm?
Perimeter of rectangle ABCD = 2{ A5+ AD)
_ 2( 7 52 ]
#1343
_ 260
J13

= EU\fl_ch



Solution 24:
Consider the figure

Zeinx= JBT :
nx=—
2

£ perpendicular g__ é
o hypotenuse AT 2
Therefore if length of pe_rpendi_c'ul'ar = \Ex. length ﬂf: h}'P OtEI_'lLl_S?: 2x
Since
AR*+BC* = AC*  [Using PythagorasTheorem |
{2;{)1_(4?:{) _ ABE
4B* = *
L AB=x

Now
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(ii)

dcosx—dcos




Solution 25:
Consider the diagram below:

A B
sin A= £
2
is perpendicular \E - B0 J?-a
" hypotenuse 2 AC 2
Therefore if length of B¢ = ﬁx. lengthof 4 =2x
Since
AR 4 BCP = AC* [Using PythagorasTheorem]
2
(v3x) + 48 = (27)’
At =52
A= x(base}
Consider the diagram below:
&

2

cos b =24
%

b B 4B
“hypotenuse 2 BE G2

Therefore if length of 475 = ﬁx- lensthof BC'=2x

Since

AB* 4 A = B [Using Pythagoras Theorem]

AC2+(\E::)2 =(2x)’

S

o AC = x{perpendicular)

MNaow

s perpendicular =ﬁ =~,E

base x
i, perpendicular x

1
base _E_E
Jie

1
tan A—tan B _ E
T+tan Atan 5 1
1+43 —
g

Therefore

&~ ol



Solution 26:

Consider the given diagram as

Using Pythagorean Theorem
Anr o = Ac?
Dt =20t —128 = 256
DT =16
Now
BC=2D+DC
21=E0+16
BD=5
Again using Pythagorean Theoram
ADP 4 RIR = AR?

122 45¢ = 48
AB =169
Af =13
Now
3 By &
SiNx=—=—
AB 13
2 I
ny=—=—=—
AC 20 5
o0 18 4
coty=——m=—=—
AD 12 3
Therefore
—_10 + _6 —6coty=E+E—6[i]
sinx  siny 2" 3 3
T g
120 30 24
= 4+ -
E] 303
=26+10-8

=28

=3

20
12
¥
[ &
< 21—
D



Solution 27:
Consider the figure

sec A=+/2
I__e_hypotenuse B A_C‘_
" base | AB

Therefore if length of bage = x, lenzth of hypotenuse = +f2x
Since

(V22 ~(x)" = 5c?

[U:siﬂg Pythagoras Theorem ]

Bt =5
BC=x
MNow
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4
1
2
2



Solution 28:

Cos{9=E
5

MNow
1 cos#
cosecf—cotd  sipnd  sinsd
cosecO+cotd 1 i cos &
and  snd
1-cosd
sin &
1+cosd
sin &
l-cos 8
14+cosd

ey
|
Lhl

s
+
S TN

In | — cafa wnlcafun] e

Solution 29:
. 1
cosecd+sin A= 55

Squaring both sides

3
(cosecA—i— st A]E = [5%]
COSEC2A+Sin2A+2_;_05'E'CﬁJ- 1 —%
cosetd 25
cosec A+sin’ A= ﬁ
25
cosec  A+sin® 4= 25i
25
Solution 30:
Scosf=f6Han &
tan .'5':E
]
MNow
(i}
tan & =—

12zin 8  3coszd
125in9—3c055‘_m_ Gosd
12sin 8+3c0s8  12sin8  3cosd
cosd cos &

1itan 8-73

T 12tan8+3

1)




