Shop No. 5, “Umang” Vasant Utsav C H S Ltd., Thakur Village, Kandivali E, Mumbai — 400 101 Phone : 8828132765, 9833035468
Email : favouriteacademy@gmail.com

Selina ICSE Solutions for Class 9 Maths Chapter 22 Trigonometrical Ratios [Sine, Consine, Tangent of
an Angle and their Reciprocals]

Exercise 22(A)
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Solution 1:
Givenangle 487 = a0°

= AC* = AB* + BC* {ACishypotenuse)
= AT =3 4 4
AT 29416 =25 and AT =5

perpendicular B 4

sin A= = =_
hypotenuse AC 5

(i)

cos Ao base _ AR =§
hypotenuse  AC 5

(iii)

cot A= basra _ ﬂfj':E
perpendicular B8O 4

:i'._.'

sec (= hypotenuse AL 5

base B B B E
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cosenl o hj.rpoter.w.use _ AC _ E
perpendicular A8 3

1
Wl

tan = perpendicular _ E
base BC
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Solution 2:

Given angle B4¢r = 90"

17

= BC? = 4B* + AC* { BCis hypotenuse)
=17 =g+ AC?
AC? =289 - 64 =225 and AC'=15

base AF B
cogf=— """ =T =
hypotenuse 5O 17

tan = perpendicular A5 8

base  AC 15

Sn B = perpendicular _ AT _ E
hypotenuse BC17

base AF B
cos = —m—— = — = —
hypotenuse  BC 17
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2 2
sin® B+cos® B = b + 3
17 17

225464
289
_ 289
289

=1

perpendicular  AC E
hypotenuse BT 17

sin B =

cos B = base 3 AS 3 E

hypotenuse T BC 17

= perpendicular 45 E

hypotenuse BT 17

base _AC 15

cosC = = ="
hypotenuse 8O 17

sinB-|:czvsi:’+|:c:-s.8-sini:":E-E+E-E
17 17 17 17
_225+64
289
_ 2B
289

=1
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Solution 3:

Consider the diagram as

12

M

A
=3 =D

Givenangle 408 =90° and Z0C = 90"

= AB* = AD* 4+ BD* ( ABishypotenuse in A4RD)
= Ap* =3 +4°
AB* =9+16=25and AB=5

= BC* = BD* + DU BCis hypotenuse in ABDC)
= D =124 - 42
DC?*=144-16=128 and DC =82

base AL
hypotenuze AR

cosd=

3
5

hypot AE
coseed [potenuse _

perpendicular ~BD

k]
4
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......

_ perpendicular 50 4

tan A = =_
base A3
soc 4o hypotenuse _ AE _ E
base A3
4 2 5 2
tan? A—sec? A= [—] - [—]
3 3
_16_25
e
__?
=-1
(iv)
oo popendiclas BD_4 1
hypotenuse B0 12 3
hypotenuse B 12 3 3@
secis = = = = =
base Dooafz o2z 4
[wi)
cotro_ base -DC-SJ§=2J§

perpendicular CBD 4
oo perpendicular 50 4

hypotenuse BT 12
2
1 =[2J§) _ 1

)

sin

1
3

cot? (-

in

=8-9
=1
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Solution 4:

Givenangle ADE =90 and 4007 = 90"

= AB* = AD* + BD* ( ABishypotenuse in AABD)
=13 = 4D +5°
AD* =169-25=144 and AD=12

= AC? = AD* + DC? { AT 1shypotenuse in AADC)
= AC* =12° +16°
AC? =144+ 256 = 400 and AC = 20

(i}

Gn B perpendicular _ E _ E
hypotenuse AR 13

(i)

tan O = perpendicular  AD 12 3

base 00 16 4

......

sor £ = hypotenuse A5 E

base  BD 5
tan B — perpendicular _ Al _ 12

hase 805

2 2
sec? B—tan® 5= (E] - (E]
5 5
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165144
- 25
_ 25
25
=1
(iv)
cin O = perpend cular _ AD _ Ez E
hypotenuse AC 20 5
base oco16 4
cosC = = =—=—

hypotenuse CTAC 20 5

2 2
sin’ (+oost (= [E] + [i]
5 5

9416

25
25
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Solution 5:
Consider the diagram below:

Ix

gn d==

. perpendicular 3 BC 3
g == —=—
hypotenuze 5 5

Therefore if length of Z7 = 3x, lengthof 47 = 5x
Since

AB* 4 BC = 40 [Using Pythagoras Theorem]
AB? +(3x) =(5x)°

AB* =257 - 9x* = 164°

LA = 4x[base]

MNow
I i 1
L

tan A perpendicular  3x _ 3

hase B ﬂ 4

bage 4x 4
cos d=———=—=—
hypotenuse  Sx 5
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Solution 6:
Givenangle AR = aq® inthe figure

= AC* = AB*+ BC* [ ACishypotenuse in A4BC)
= A0 = g+t
A0 = 24" and AC =24

Mow

() sin A= perpendicular _ BT _a _ 1
hypotenuse  AC \Ecz \E

(i) sop A = hypotenuse _ AC _ J2a _ 2

base AE &
i sin A= perpendicular _ BC _ & _ 1
hypotenuse  AC «,."Ecz «,-"5
cosd e base AR e 1

hypotenuse - A B «J'Ea B E

2 2
cos? A+sin® A= (LJ + (LJ
NE) o

= —+4—
2 2
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Solution 7:

Consider the diagram below:

13x

§'|

cosd=—
1

base 5 AR5

g— " =T I =

hypotenuse 13 AT 13
Therefore if length of 48 = 5x, lengthof 47 =13
Since
AR* + BC? = ACH [Using PythagorasTheorem]
(5x)" +BC? = (13x)°
BC? =169x" - 255" = 1445
LBC :12x{perpendi|:ular]

L

Now
tany A perpendi cular _ 12x _ E
base x5
sin A= perpendicular _ 12x _ E
hypotenuse 13x 13
hase x5
cot A=

perpendicul ar B 1ex =E
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sin A—cotd
2tan A
125
_13 12
3]
5
795
156 24

395
3744
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Solution 8:

Consider the diagram below:

C
20x
i —
A 1x B
secﬂzﬁ
21
i hypotenuse _% E_ %
T base 21 AB 21
Thersforeif length of 48 = 21x. lengthof AT =20x
Since

AR+ B = 4R [Using PythagorasTheorem]

(21x) + BC? = (29x)°

BC* =841x" — 441x° = 4002

LBC = EDx(perpendicular]

MNowy

sin = perpendicular  20x 20
hypotenuse 29x 29

tany A perpendicular  20x 20

basze 21z 21

Therefore

sin_r'il—L

tan A
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20 1
-
21
_20 21
T2 20
209

580
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Solution 9:

Consider the diagram below:

o

4

tan A= i
3
. perpendicular 4 BT 4
e — @ @ = = =_
base 7 AR 3
Therefore if length of AB=3x length of BC=4x
Since
AB® +BCY = AC [Using Pythagoras Theorem |
(55" + (4]’ = AC*
J‘ch = 9?‘;’2 +16X2 = 253’2
. AC = 5x(hypotenusze)

Now
sec Ao hypotenuse _ AC _ 5_x=§
base AB 3x 3
base AR 3x 3
cot A= —m———o = =— ="
perpendicular 5T 4x 4
coserd o hypotenuse AT 5x _ E

perpendicular CBC 4x 4
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Therefore
cosecd
cotAd—sec d
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Solution 10:

Consider the diagram below:

i
/lu
E5 4
i ~
A B
3x
dcotd=73
|::rc:-1:x21=E
4
o bme 3 4B 3
 perpendicular 4 A 4

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

Since

ABR* + BC? = ACH
(37)" +(dx) = AC?
AT =92 41627 = 25x°
LA = 5x{h§.rpotenuse]

[U sing Pythagoras Theorem ]

perpendicular  4x 4

sin A= 2=
hypotenuse Sx D
(i)
coc Ao hypotenuse _ A _ 5_x:E
base AB Ex 3
(iii)
cosec Ao hypotenuse AT Sx E

perpendicular T BC 4x 4
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|::-::-t_r'El:E
4

2 3
cosec  A—cot® A
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Solution 11:

Consider the diagram below:

cos A=048
3

cosd=—==
10

5

. base 3 AR 3
e ————=zm =2

g. = =
hypotenuse 5 i

Therefore if length of AB = 3x, length of AC = 5x

Since

AB* + BC? = AcH [Using Pythagoras Theorem]

(3z)"+ BC? = (5xY
BC? =25x° - 92" =16x°
LABC = 4x[perpendicular}

Mow all other trigonometric ratios are
perpendicular dx 4

nd="—-———00 =——=—
hypotenuse Sk 5
cosend o hypotenuse _ AT :5_x
perpendicular BC 4x
ser Ao hypotenuse _ AC _ 5_x=E
base A 3x 3
tany A perpendicular _ 4_x: i
base 3x 3
cot A= PR®  _3x_3
perpendicular 4z 4

5
4
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Solution 12:

Consider the diagram below:

12x
1:5:::14*21:i
12

j.é.perpenmcular 5 — 80 5

base 12 AB 12

Therefore if length of AB = 12%, length of BC = 5x
Since

AB* ¢ BC? = ACH [Using Pj;thagorasThecnrem]
(12x)* +(5x)" = 4C*

AC? =1445" + 255 =169

JAC = 13x{h§.rp0tenus e]
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(i}
base _ﬂB _12x_12

cos A= = = ==
hypotenuse  AC 13z 13
(i)
sin :perpendmular: o% :i
hypotenuse  13x 13
(iii)
cos A+sin A
cosd—sin A
2,5
_13 13
25
13 13
17
_13
7
13
_
=
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Solution 13:

Consider the diagram below:

hypotenuse

perpendicular

s

'base

sin£5'=2
g

5 perpendicular  p
" hypotenuse ¢

Therefore if length of perpendicular = px, length of hypotenuse = gx
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base’ +perpends cular” = hj.rpc::d:nanusE:2 [Using Pj;tha,gorasTheorem]
base® +|[;_:IJ':}2 = [qx}z

hase? = gx — p2a? = (qz _pz)xz

o base = 4Jg° — pix

Now

b 2_ 3
cog &= AsE _NTTF

hypotenuse - bl

Therefore
cosB+sn &
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Solution 14:

Consider the diagram below:

1

cosd=—

base 1 AR 1
=

g —————=—=—=—
hypotenuse 2 AC 2

Therefore if length of AB = x, length of AC = 2x
Since

AR+ BC? = ACH [Using Pj.rthagorasTheorem]
(Y +BC® = (2x)°

BC =45 - x* =35

L BC = «Ex[perpendicular}

Consider the diagram below:
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sinB:E

perpendicular 1

Therefore if length of AC

o
2lnce

AR ¢ AC? = BCP
AB* 4 2 :{\Ex)z

=ixr-—x=3
L AR = x{base]l

Now

tan A perpendicular _ ﬁx :\E

; p perpendicular _r'ElC’
* hypotenuse \.'{_ BC \f_

engthof BC= ﬁx

[U sing Pythagoras Theoretn ]

base

. perpendicular _

base

Therefor
tan A—tan 5

1+tan Atan 5

_Af3-1

T 1+43
_A3-1 J
TN

_4—24r

i“\

Il
-2

|
nﬂ_ﬂl\-’
[

X

X

X

=1
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Solution 15:

Consider the diagram below:

hypotenuse
g
Ihﬂse
Scot8=12
cot &= E
3
. base 12
g = —

perpendicular T 5

Therefore if length of base = 12%, length of perpendicular = 5x

Since

base® +perpendicular® = hypotenuse® [Using Pythagoras Theorem]
{12;{]2 +{5;r]2 =hypotenus e

hjgrp--::-tenusE2 =144x" + 252" = 169x°
L hypotenuse = 13x

perpendicular
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Mow
cosecd o hypoteFuse _ E _ E
perpendicular Sx 0 5
socd o hypotenuse _ 13x _ E
base 12z 12
Therefore
cosec&+sec &
12 13
=— 4+ —
512
221
&0
41
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Solution 16:
Consider the diagram below:

hypotenuse

perpendicular

base

tan J':=1l
3

tan x=—
3

i perpendicular 4
o base 3

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

Since

base* +perpendicular = hypotenuse® [Using Pj.rthagorasTheorem]
[3):]2 + [4):}2 = h‘j.rp-::-tnemlsna2

h‘j.if}::uc::-tnanusE2 = 9% +16x° =25x°

. hypotenuse = 5x

Mowy
: dicul 4x 4
sin x = DopERGICIAT AL =
hypotenuse Sx 5
hase ax 3
Cosx=—————=—=—

hypotenuse T
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Therefore
.1 2
deain® x—3cos” x4+ 2

RO

_bd 27

25 25
_ 87

25

12
—3-=

25
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Solution 17:
Consider the diagram below:

hypotenuse

perpendicular

: . 5

.base

cosecd = -\6
3 hypotenuse .\/75'

 perpendicular 1
Therefore if length of hypotenuse = V 5 X, length of perpendicular = x

Since

base’ + perpendicular® = hypotenuse® [Using PythagorasTheorem]
2
base +(7{)2 = («Bx)

2 2 2 2
base® =5x" - x" =4x

.. base = 2x
Now
nd= perpendicul ar _ X _ i
hypotenuse \BX \E
base 2x 2
cosd = =

N

hypotenuse - \Gx
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(i}
2—zin® @—cos® &

(53]

1 cost 8

sinjé?_sinjé'
5 2
1B
=2+ T )
5 (#)
NG NG
=245-4
=3
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Solution 18:
Consider the diagram below:

=
o

secﬂ:—y@

. hvpotenuse
g S POIEIMSE

Vi_ Ac 42
base 1 AR 1
Therefore if length of AB = x, length c""{"c = NEX
Since
AB* 4 BC? = ACH [Using Pj;thagorasThE:c}rem]
2
(x)' + BC? = (V2x)
B =2xt —xt =4
L BC = x[perpendicular]

Now
tan A perpendicular _E_y
base x
sin A= perpendicular _ X _ i
hypotenuse ~J'§x \."E

1

base

cosd= = -
hypotenuse \Ex \E
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Therefore
Zcost A+5tan’ A
dtan® A—sin® 4

) 3[%}2 +5(1)°
o)

—
Ll

S Rl SR XY

Il
—
1| on
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Solution 19:

Consider the diagram below:

hypotenuse
g
Ihase
cot&d=1
. base 1
g —m==-

perpendicular 1

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

Since

base” +1::u31'1::u3ﬂ-::11'n::ular2 = 1'.15:'131(:11:Enuse2 [Using Pythagoras Theorem]
(x]g +(J':]:4 = hypotenuse

hypotenuse® = x° + x* = 2x°

. hypotenuse = \.'Ex

Moy

. dicul 1
sip g Pependicular

hypotenuse xﬁx B E

tan € = perpendicular _ X

base x

Therefore
Stan® 8+ 2sin’ §-3

:5{1}%2(%}2—3
=5+1-3
=3

perpendicular
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Solution 20:
Givenangle D4 = q0° and ~ 405 = an°inthe figure

= AC? = AD* + DC* ( AC is hypotenuse in AADC)
= AD* = 26% —10°

AD? =576 and AD = 24
Again
= AB* = AD* + BD* [ ABishypotenuse in A4BD)
= AB* = 24% 4 327

AB* = 1600 and A8 =40

Mowy

(i)

cotx= base :HD:E:E%I
perpendicular OO0 10

(i)

ity = perpendicular _ AD _ E _ E

hypotenuse AE 40 5

perpendicular AL 24 5

tan v = = = =—

base  BD 32 4



Shop No. 5, “Umang” Vasant Utsav C H S Ltd., Thakur Village, Kandivali E, Mumbai — 400 101 Phone : 8828132765, 9833035468
Email : favouriteacademy@gmail.com

Therefore

an y = perpendicular _ Al 24

3

base BED 32 4
hase _HD_24_12
hypotenuse  AC 26 13
base _BD 32 A4

Cosx=

Cos )Y = = ==__
hypotenuse AE 40 5
Therefore
&

5
- +Htan v
COSX  COSY

_6 5 43
--7+3

12 5
24
_ 26-25+24
B 4
_
4
_gl
4

Exercise 22(B)
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Solution 1:

Consider the given figure

y

Since the triangle is a right angled triangle, so using Pythagorean Theorem
2 2, 2

2=y 41
2

y=4-1=3

y=5
(i)

: dicul 3
sin pv = perpendicular 43

hypaotenuse 2
(iii)

. perpendicular ﬁ

tat &
base
. hwvpotenusze
ZECX = L =2
hase
Therefore

(sec X —tan x“) [:SEC x +tan x":]

~{e-)f2+

=4-3
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Solution 2:
Consider the given figure
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Since the triangle is a right angled triangle, so using Pythagorean Theorem

AD? =84 4 g*

AD? =64 +36 =100
AD =10

Also

Bt = 40— AR®
Bt =172 -8t = 225

BC=15
(i)
Gin = perpendicul ar _ E
hypotenuse 17
(i)
. base 6 3
cogy = ————— = — ==
hypotenuse 10 5
{iii)
. . perpendicular A5 8 4
sny = = = -_
hypotenuse AD 10 5
. base 6 3
cosy = —————— = — ==
hypotenuse 10 5
tan 2 = perpendioular _ AR _ E
base B 15
Therefore

3tan 2° — 2sin ¥ +dcos )y’

A3

8 8 12

5 5 3
=2

| o
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Solution 3:

Consider the given figure

5cm

B A
12 cm
Since the triangle is 2 right angled triangle, so using Pythagorean Theorem
AC? =5 +12°
AC?* =25+144=16%
AT =13

In AR D and ATRA the A7 is common to both the triangles, /DB = 0754 = 90F sotherefore A0 BD = AAR .
Therefore A'BD and ATBA are similar triangles according to A~8A Rule

S0
AC_ 4B
BC 8D
1312
5 BD
BD:@
12
(i}
60
cos/DBC=_ P28 _BD 13 12
hypotenuze EBC 5 13
(i)
B0
cot/DBA=__ b3t _BD_13_3

perpendicular TAB 1213
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Solution 4:

Consider the given figure

A
D FN
O
3
C B
3cm
Since the triangle is a right angled triangle, so using Pythagorean Theorem
AC? =4+ 3
AC* =16+9=25
AC =5

In ACBDand ACBA .the /' is common to both the triangles, /(DB = LB A = 90°so therefore /CBD = LCAB .
Therefore ACE2D and AC'BA are similar triangles according to AAA Rule

So

AC  AB

BC BD
5 4
3 BD

BD:E

5
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Mow using Pythagorean Theorem

2
D=3 - (EJ
5
Dot=o- 144 = 8l
25 25
DC’=E
5
Therefore
AD=AC -0DC
_5-2
5
B 16
5
(i)
2
tan /DBC = perpendicular  DC 5 3
base Bp 12 4
5
i)
E
insppa-_s5_4
A 4 5
Solution 5:
Consider the figure below
A
B G

D
Inthe isosceles A 457, A5 = AT =15cm and 5C = 18cm the perpendicular drawn from angle 4 to the side 57 divides the side B¢ into two

equal parts 80 =0C=%cm
base _BD

cos AR = ————— = E_E
hypotenuse A8 15 5
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Solution 6:

Consider the figure below

D
In the isosceles A48, AS = AC =5cm and £C = Bom the perpendicular drawn from angle 4 to the side B¢ divides the side 5 into two
equal parts B0 =00 =4cm
Since £ADE = 90"
= A8% = AD® + BD? (ABishypotenuse in AdBD)
=AD" =5 -4
ADP =5 and AD =73
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an B = E = E
AR5

(ii)

anc =203
o4

{iif)

sin B = E = E
Af 5

cos b= a0 = 4
AB 5

Therefore

sin’ B+cos® B

()

[iv)

Lh | s

tan &' =

cot B =
Therefor
tan &' —cot B
E 4
4 3

Email : favouriteacademy@gmail.com
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Solution 7:

Consider the figure

A

—
wh
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tan x" = =

i perpendicular 5T 3
o hase AR 4
Therefore if length of base = 4%, length of perpendicular = 3x
Since
BCP* 4 AR = ACH [Using Pythagoras Theorem]
(3x)" + (4x) = 4C?
AC? =927 +16x° = 254°
AT =5
MNow
B =15
2x=15
x=5
Therefore
AR =4x
=dxh
= 20cm
And
AT =5
=5x5
=Z5cm
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Solution 8:

Consider the figure

14 E D
13

o L
C
B 12

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

= B = BC* +CD* { ABishypotenuse in AABD)
=D =13 12" =25

L CD=5

Since BCDE isrectangle so ED 12cm, EB=5and AE=14-5=9

\
i

. oA
sing=—=—
B0 13
g 3
(i)
seu::-:E?=E
snalz-:E?‘:E
Al =9zecd
Or
n:c::saan::é':£
|c:c::-5E|::.:E?:£

AN =12cosecd
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Solution 9:
Given

) 4

sin 8 =—

5

i perpendicular  AC 4
~ hypotenuse AR 5

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

Since
BC 4 AC? = AB? [Using Pythagoras Theorem]

(5x)" - (4x) = BC?

BCR =958
L BC=5x
Mo
B =14
2x=15
=5
(i)
AT =4x
=d x5
=20cm
And
AE=5x
=5x5
= 25cm
(if)
Given
tan LHDE':%

i perpendicular 40
o base oD

1
1

Therefore if length of perpendicular =, lensth of hypotenuse =x
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Since

AC*+CD* = AD®  [Using Pythagoras Theorem |
(Y +(x)" = AD?
AD* = 2x°
AN = nJEx

Now
AT =20
x=20
So
AD = Jox
=f2 =20
= EDNE ot
And
O = 20cm
Now
A2 4
tan - = = -
BC 15 3
cosB = ﬁ = E = E
AR 25 4
5o
tan® B — =
cos” 8B
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Solution 10:

san A+cosecd=12
Squaring both sides

{sin A+cosecﬂ]j =
sin? A+cosec® A+2sin A cosecd =4

1
sin® A+cosec’ A+ 2gmrd — =4

sird

sin® A+cosecA=2
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Solution 11:
tan A+cotd=15
Sguaring both sides
I[tan ﬂ+cotﬂ]2 =5
tan® A+cot® A+2tan A cotd = 25

1
tan® A+cot’A+2tard — =25

tarr A

tan® A+cot®A=23
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Consider the diagram below:

)

Ix

43

dainF=3cos &

1:5111-:5':E
4

dicul 3 A
; o perpendicular 3,

3
base 4 A5 4
Therefore if length of BC = 3x, length of AB = 4x

Since

AR* + BC? = ACH [Using PythagorasTheorem]
(4xY +(3x) = 4C7

Ac? = 255

LAC = 5x{h§.rpotenuse]

-
i

BT 3

sind=——=°=

(if)
EOS&E;':E:—
A

5
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Solution 12:

Therefore
2 2
cot® @ —coszecd

(iv)

dcos? 8- 3sin’ G+2

R

64 27
=2 24
25 25
64— 27450
25
g7
25
_z12

25
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Solution 13:

Consider the diagram below:

17x

17co8=15
15

cosd=—

basze 15 A8 _E

g —————=—=—=
hypotenuse 17 AT 17

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

AR* + BC? = ACH [Using Pj.rthagorasTheorem]
(17} - {152)" = BC?

BC? = 64x

L BC :Bx[perpendicular]

Mowy

5355‘:£:E
AR 15

ng=2C _8
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Therefore
tan 8+ Zzec &
15 15
B 42
15
_ 14
5
4
=0
5
Solution 14:

ScosA-12smA=10
ScosA=1251n A4

sind 5
cosd 12
1:a.'t1_r'i:i
1z
MNow
sinA cosd

sind+cos A cazd cosd
Ecosﬂ—sinﬂ_ 2cosﬂ_sinﬂ

cosd  cos A

B tan A+1
T 2 —tan A
S

_ 12
52
12

7

_1z

19

12

17

19
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Solution 15:
Since Dismid-point of 47 so 40 = 200"
(i)
tan < CAR
tan < CLE

(if)
tan S4BT
tan BT
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Solution 16:

Consider the diagram below:

x

4x

ZcosA=4dand

cot;ﬂ:i
3
. base 4 AR 4
g — == =
perpendicular 3 & 3

Therefore if length of AR = 4y, length of BC = 3x

Since
AB* 4+ BC? = ACH [Using PythagorasTheorem]

(4xY" +(3x) = AC7
AC* = 254
AT = 5x{h§.rpotenuse]

-
)

c@gﬂ:ﬁ:i
=5

(if)

cosecﬂ:E:E
BC
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Z—cot? A+cosectd

()

2716425
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Solution 17:

Consider the figure

a &
A B
tan A= KE} = Kl
1m0 4
i perpendicular _ E _ E
base AR 4

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

BCP + AR = ACP
(3x)" +(4x)" = AC?
AC* =92 +16x° = 2527
AT =5z

[U sing Pythagoras Theorem ]

Mo
Al =730

Sx =30
x=6
Therefore
AR =4x
=4dxh
= 2dcm

And
80 =3x

=3xh

=18cm
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Solution 18:

Consider the figure

A D
8]
B C
The diagonals of a rhombus bisects each other perpendicularly
& 3
cosS AR =—=2
10 5

base _ 14 _ 3

e hypotenuse 4B 5

Therefore if length of base = 3x, length of hypotenuse = Gx
Since
OB +0A4° = 48° [Using Pythagoras Theorem]
(5x)" - (3x)' = 0B
0B =16x°
LOB =4dx
Mow
8 =8
dx=8
r=2
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Therefore

AB=5x
=02
=10cm

And

a4 =3x
=3x2
=fcm

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

The diagonals are

BN =8=x2
=16
AT =fhw 2

=12cm



Shop No. 5, “Umang” Vasant Utsav C H S Ltd., Thakur Village, Kandivali E, Mumbai — 400 101 Phone : 8828132765, 9833035468
Email : favouriteacademy@gmail.com

Solution 19:

Consider the figure below

D

Inthe isosceles A 4 5(7, the perpendicular drawn from angle 4 totheside B¢ divides the side 3¢ into two equal parts 8D = D00 =%cm
Since /ADB = 90°
= AB* = AD* + BD* ( ABishypotenuse in A4BD)
= AD* =15% - ¢
AD* =144 and AD=12

base BD 5 03
cos b= = ===z
hypotenuse A5 15 5
(ii)
n = petpendicular _ Al _ E: i
hypotenuse Af 1 5
(iii)
tan B = perpendicular _ Al _ E =i
base D5 3
coc B = hypotenuse _ AR _ E _ E
base D% 3
Therefor

tan® B —sec® B+2

2 2
R
3) \3
1625418
9

Il
Ll P N Y
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Solution 20:

Consider the figure below

sin.B:E:i
m 35
i perpendicular AL 4

hypotenuse AB 5

Therefore if length of perpendicular = 4x, length of hypotenuse = 5x

AD?* + BD® = AR [Using Pythagoras Theorem]
(5x)" —(4x) = BD?
BD? =95
L BD =3x
Mowy
BD=15
Ax=9

r=73



Shop No. 5, “Umang” Vasant Utsav C H S Ltd., Thakur Village, Kandivali E, Mumbai — 400 101 Phone : 8828132765, 9833035468
Email : favouriteacademy@gmail.com

Therefore
Af =5z
=0x3
=15cm
And
Al =4x
=4 x3
=12cm
Again
1
tan &7 ==
1

ia perpendicular  AD
- base oc

1
1

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

Since

AD* + Dt = A [Using PythagorasThearem]
(xY +{x}' = AC?

Ac? = 2x*

S AT =2

Mow

Al =12

x=12

Therefore

D0 =x
=1Z2cm

And

AC = 2x
= 2 X].E

:12\513111
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Solution 21:
gtan A= p
tan A= il
d
Mow

peind  geosd
PSiﬂﬂ—ﬁICC‘Sﬂ: cosd  cosd
psin A+goos A _Z?'Sinﬂ_l_qcosﬂ
cosd  cosd

_ptand—g

ptan A4+¢
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Solution 22:

Consider the figure

c
A
A & B
sin A=coz 4
tanriz1
1

i perpendicular B0

1
basze E_ T

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

Since
AB* + BCP = ACH [Using Pj;thagorasThE:c}rem]
(xY +(x} = AC?

At = 24
L AC =2
Moy

AT
secﬂ:—:\ﬁ
AF

Therefore
Dtan® A— Zsec® A+5

= 2(1)" - 2(+2) +5
_ 2445
=3
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Solution 23:
Consider the diagram
A J D
B C
15 3
cot A8 =" =2
10 2
i g basze AR 3
 perpendicular B 2
Therefore if length of base = 3x, length of perpendicular = 2x

Since

AB* + ADP = BIP [Using Pythagoras Theorem]
(3x) +(2x)" = BD?

BDF =13
© BD =13z
Moy
BD =26
J13x=126
26
==

N3

Therefor

Al =2x
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r:-'ic;rera of rectangle ABCD = AR« AD
_ 82
NERNE

=312¢cm®

Perimeter of rectangle ABCD = 2( A5+ AD)

= E(E-'_EJ
NERRE]

_ 260

RE

:ED\fﬁcm
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Solution 24:

Consider the figure

25inx:ﬁ

snx=—

i perpendicular BT E
" hypotenuse AT 2

Therefore if length of perpendicular = ﬁx length of hypotenuse= 2x
Since

AR* + BC? = ACH [Using Pj.rthagorasTheorem]

[2;*:}2 - {—-,Ex)g - AB*

AR = 4
LAE=x
Mow
AE 1
COSKE= — = —
Al 2

i

(i
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4sin’ x—3sin x=4[§]z —3[£J

2

_W3_33

oz 2

=1
(i)

; 1 N
Jcosx—deor x=3——-4. | —
2 2

1
2

[l S Y
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Solution 25:
/<’°‘ .
A ] :

Consider the diagram below:

3

sin A=—

w.perpen-::hcular _ E:kg— E

hypotenuse 2 AT 2

Therefore if length of Frr = ﬁx- lensthof 407 =2x
Since

AB* 4 B = ACH [Using PythagorasTheorem]
(Vx) +48° = (22’

AB* = *

L AR = x(base)

Consider the diagram below:
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NE

cos B ="
2

hase \E:}ﬂB ﬁ

3 _— = —_—

'hypotenuse_ 2 Ez 2

Therefore if length of 4F = ﬁx. lengthof B =2x

Since

AB* 4 AC® = B [Using Pythagoras Theorem]

40 +{3x) = (22’

AC? = X

LAC = x(perpendicular]

Mowy

tany A = perpendicular _ aﬁx =~.,.'§
base x

tan B = perpendicular _ X 1

base \Ex - E

Therefore

tan A —tan & _ ﬁ_T

1
3
l+tan Atan B 1
1+-3 —
e

) = of] o
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Solution 26:

Consider the given diagram as

M

Using Pythagorean Theorem
AD*+ Dot = Ac?
DO =20f 120 = 256

Do =16
Now

BC = BD+ DC
21= BD+16
BD=5

Azazinusing Pythagorean Theorem

AD* + BD? = AR

128 452 = 48

AB? =169

AR =13
Moy

BD 5
SiME=——=—

AB 13

AD 12 3
Siy=——=—=—

AC 20005

o164
coty=——=—=—

AD 12 3
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Therefore
.1[3 + .6 —6coty=E+E—6(i]
Sinx siny i E 3
12 5
120 30 24
= 4+ —
5 3003
=26+10-28

=23
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Solution 27:

Consider the figure

sec:ﬂ:ﬁ

Email : favouriteacademy@gmail.com

i_é.hypotenuse _ AT _ ﬁ

baze AS

Therefore if length of base = x, length of hypotenuse= \Ex

Since

AB*+ Bt = Act
(V2r) ~(x)" = BC?

BCR = &

LB =x

MNowy

cosd= ! :L
sec A 2
AT 2

tanﬂzﬁzl
AR

cotH:Lzl
tan A

Therefore

[Using Pythagoras Theorem]
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]

1

3N +2| ==

3ot A+2sin® A M (JEJ
tan® 4—cos®d 12_( 1 T

Nz

341
-1
2
4
1
2
=8
Solution 28:
cosf==
Maowy
1 cosd

cosecd—cotd  ong gind

cosec&@+cotd 1 cos &
sand =sind

1-cosd
__sng
14+cos &
sin &
3 1-cosd
14+cosd
13
_ 5
142
5

Lo = SO B wh)cafn| oo
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Solution 29:

. 1
cosecd+sin A= 55
Squaring both sides

2
cosecA+ sin A - 5l

3 . 1 26
cosec A4sin” A+ 2 Pl — ="
W cosetd 29
cosec2ﬂ+sin2ﬂ:@
25
1

cosec  d+sin® 4= 25—
25
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Solution 30:
Scos8 =68

tan & = E

)

Mow
(i}

1:5:11.15‘=E
£
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12zin & B Jcogd

12:in 8—3cos 8 ozg

cosd

12ﬂn5+3mm5_12ﬂn5+3CM5

cos

12tan 8-3

cos

C12tan 8+ 3

of)

12[2]+3
6



