Chapter 22. Trigonometrical Ratios [Sine, Consine, Tangent of an Angle
and their Reciprocals]
Exercise 22(A)

Solution 1:
Givenangle 480 = 0"

= AC* = AB* + BC* (ACishypotenuse)
= A0 =7 44
AC* 29416 =25 and AC =5

e perpendicul ar _ % =i
hypotenuse AT 5

(ii)

base A8 3
cos d=—w—— =" ==
hypotenuse  AC 5

{iii}

base AR
cotAd=—n-—"— =7 =
perpendicular BT

P |

=t
(iv)

hypotenuse AT 5

sec U= =—=p
base BT 4
(v
cosenl = hypoter.luse _ £= 2
perpendicular g 3
(vi)

_ perpendicular  AF

tan & _E
base 8O 4



Solution 2:
Givenangle gAc = o0°

17

= BC? = AB* + AC* (BCis hypotenuse)
=17 =" + 4AC*
AC? =289-64 =225 and AC=15

base _AB B

cosf=—-— — =" =
hypotenuse  BC 17
(ii)
tan = perpendicul ar _ ﬁ =E
base AC 15
{iii)
dnB= perpendicular _ £= E
hypotenuse BT 17
cos B = base _ AR E

hypotenusze T BC 17

2 2
sin? B4cos® B= E + E
17 17

225464
T289
289
D)

=1

perpendicular  AC 15

sn b= = -
hypotenuse s 17
base AR B
cosB=——"""" =" =~
hypotenuse  BC 17
cin O = perpendicular _ ﬁ: E
hypotenuse ac 1
base AC 15
cos=—vw— =" =~
hypotenuse  BC 17
sin 8- cr::st’.','+cr:>s.8-sint”.'f:E-E+E-E
1717 17 17
_225+64
289
_2®
289

=1



Solution 3:

Consider the diagram as

M

=3 —Ip

Givenangle 4ng =90 and B0 = 90°

= AB* = AD* + BD* (ABishypotenuse in A4BD)
= A8* =3 447
AB*=9416=25and AB=5

= BC* = BD* + DC* { BT is hypotenuse in ABDC)
= DC? =127 -4
DC?=144-16=128 and DC =82

base AD 3
copd=—n— =" =—
hypotenuse A5

coseeim hypotepuse =£=
perpendicular 5D

T |k

_ perpendicular E_ i

base AD 3

cor A= hypotenuse =£

3
base AD 3
2

tan A

_16_25
)
-9
)
=-1

[iv)

in e perpendicular  BD 4 1

hypotenuse T BC 12 3

[EYa
Wil

hypotenuse BT 12 3 3\5

C: = — = = =
i base DCosf2 2z 4

[vi)

oo baE DO B2,
perpendicular  BD 4

inC= perpendicular _ @ =i =l

hypotenusze BT 12 3

cot? 0= — 12C={2J§)2_ 1

sin [‘1]2
3

=8-9
=1



Solution 4:

Givenangle 4ng =90° and 4,0 = 90"

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

= AC? = AD* + DC? [ ACishypotenuse in AADC)
= AC? =127 +16°
AC® =144 4256 = 400 and AC = 20

_ perpendicular 4D 12

sin & ===
hypotenusze A 13
(i)
tan C = perpendicul ar _ £ =E =E
base noo1e 4
i)
i Bl hypotenuse _ ﬂ =E
base BD 5
tan B = perpendicular _ E =E
base BD 5
137 (12
sec® B—tan® B=| 2| —| =
5 5
165144
25
_z
25
=1
(iv)
in O = perpendicular _ £ _ E _ E
hypotenusze AT 20 5
base noo1e 4
cosll = ————— = =—=-

hypotenuse T AT 20 5

2 2
sn C4cos® 0= [E] + [i]
5 3

9416
25
25

25
=1




Solution 5:
Consider the diagram below:

3Ix

sin Ad=—
5

. perpendicular 3 80 3
g ——— == ==
hypotenuse 5 AC 5

Therefore if length of B¢ = 3x, length of A7 = 5x
Since
AR Rt = At [Using PythagorasTheorem]

AB? +(3x)" = (5x)°
ABY =255 —9x® = 1648
AR = 4x(base]

MNowy
Ty

i)
- perpendicular _ 3x _ 3

hase Az 4
(ii)
cog M ome AR 4
hypotenuze  5x 5



Solution 6:
Givenangle 45¢" =o0° inthe figure

= AC* = AB*+ BC* [ ACishypotenuse in AABC)
= A0 = g* +4°
AC? =24% and AC =~2a

Now

(i) sinﬂzwzgz & L
hypotenusze AT «.Ea «JE

(i) secﬁzwzﬂz JE(I =~JF§

base AB a
(i sin 4 < Perpendiculer  BC @ 1
hypotenuse AT ﬁa ﬁ
cosd= base AB @& L

hypotenuse B A B \E «JE

2 2
cos? A+sint A= L + L
NG 2

1 1
= _+_
2 2

=1



Solution 7:

Consider the diagram below:

13x

§!\

cosd= i
13

bse 5 _AB_S
‘hypotenuse 13 A0 13

Therefore if length of 48 =5x.lengthof 4 =13x
Since

AR+ Bt = AC? [Using Pythagoras Theorem]
(5z)" +BC? = (13x)°

BC? =169 - 252" = 144"

L BT =l2x[perpendicu1ar)

ND‘—‘U‘
tan A

ig

_ perpendicular  12x 12

bage TR
i = perpendicular N 12x _ 12

hypotenuse 13z 13
Cotﬂz—basé :E:i
perpendicular 12z 12

sin A—cot A
2tan A
125

_13 12
(%)

5

_78 5

T 156 24

395
T 3744

(if)

cot A+

ooz A
RS
12 5

13
5 13
=—+
12 5
181
80



Solution 8:

Consider the diagram below:

sec;‘l:ﬁ
21
. hypotenuse 25 AT 29
T R et el it
baze 21 AR 21

Therefore if lengthof 48 = 21x.lensthof 47 = 29x
Since

AB* 4 BC? = ACH [Using Pythagoras Theorem]
(21x)’ + BC? = (29x)°
BC? =841x° - 4417° = 4004°
L BC = 20x(perpendicular]
ND‘r‘Ul
sin A= perpendicular _ & _ @
hypotenuse 29x 29
- perpendicular  20x 20

base ﬂ E
Therefore

sin_r‘_l—;
tan A

20 1
-
21
20 21
T29 20
209
580



Solution 9:

Consider the diagram below:

o

4x

1:anfEI=i
3

. perpendicular 4 BT 4
- i — =
base 3 AR 3

Therefore if length of AB=3Xx lensth of BC=4x

Since

AB* 4 BC? = Ac? [Using PythagorasTheorem]
(32)" +(4x) = AC?

AC? =92 +16x° = 255

LAC= 5x(hypotenuse}

ND‘iJ\"
base AR 3x 3
bwe AP _3x_3
perpendicular BT 4x 4
hypotenuse AT 5x 5

perpendicular T BT 4x - 4

cot 4=

cosecd=

Therefore
cosecd
cotd—sec A



Solution 10:

Consider the diagram below:

4x

A B
3Ix
deotd=3
cot A= E
4
} base 3 AR 3
R i
perpendicular 4 8 4

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

AR+ Bt = AC? [Using Pythagoras Theorem]
(3x)" +{4x)' = AC?

Ac? =95 +16x" = 25¢°

AT = Sx{hypotenuse}

[y
(i

perpendicular  4x 4

ind="—-— " =" =_
hypotenuse Jx 05
{ii:l
- hypotenusze _ £= 5_x=§
base AR 3x 3
(i)
COSECA:M:£=5_X=E
perpendicular 5O 4x 4
cc)tfizE
4

2 2
cosec A—cot® A

(-6

_25-9

16
16

16



Solution 11:

Consider the diagram below:

base 3 AR 3

& ——— =
hypotenuze 5 A

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

AB* 4 BC* = A [Using Py‘thagorasTheorem]
(32)" +BC? = {5z)’

BC? = 255" -9x" = 16"

L BT =4x(perpendicular]

MNow all other trigonometric ratios are
’ erpendiclar 4x 4

hypotenuse Tsx 5
hypotenuse AT 3x E

cosecd=

perpendicular E: dx 4
hypotenuse  AC 5x 5

sec A= Coy T e
base AR 3x 3
i A= perpendicular _ ﬂz ﬂ
base 3x 3
a2 37 3
perpendicular 4x 4
Solution 12:
Consider the diagram below:
E
' Bx
A ~
A B
12x
tan A= i
12
. perpendicular 5 BT 5
il s R il
base 12 AR 12

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

AR 4 Bt = AC? [Using Dythagoras Theorem]
(12x)" +(52)" = AC?

Ac? =144 + 257 = 1697

5 A= 13x{hypotenuse)



ey

base AR 12x 12

cogd=—-—""" = 7 __
hypotenuse AT 13x 13

(i)

sinﬁzperpendlcular _5x 5

hypotenuse T13x 13

foin
Wy

cos A+sin A
cosA—sin A
12,5

_13 13
12_ 5

13 13
H

e
7
13

Y
7

=
Solution 13:

Consider the diagram below:

sngd=%
d
i perpendicular  p

hypotenusze g

hypotenuse

d
ot

base

Therefore if length of perpendicular = px, length of hypotenuse = gx

Since

base” +perpendh cular” = hyp-:)tem;se2 [Using PythagorasTheorem]

base +{px}2 = (gxf

base? = gix? — p?a? = (qz _pz}xz
L base =g — pix

MNowy

base g -

coséd = =
hypotenuse g

Therefore
cos&+sin &

NP p

) g

_ptd -2

g

perpendicular



Solution 14:

Consider the diagram below:

u:osxl:l
Z

. basge 1 48 1
fg—————=—=>——=—
hypotenuse 2 AT 2

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

AB* 4 B = AC? [Using PythagorasTheorem]
(xY + BC? =(2x)’

BC? =4x* -2 =35

L RCU = «,@x{perpendicular]

Consider the diagram below:

. 1
sanf=—
J2
. perpendicular 1 AT 1

—_—= = ——=—F
hypotenuse 2 BC 2

Therefore if length of AC = x, length of BC= ﬁx

Since
AB* 4 AC? = BC? [Using PythagorasTheorem]

AR 42 = (\Ex)z
==z
L AB= x(base}

Now
e perpendicular _ ﬁx =\f?_>

base x

5= perpendicular N
base x

Therefore
tan A—tan B

1+tan Atan &
i
1443
_Af3-1 J
T3
_4-243

“\

1l
]

|
‘d‘]M
[



Solution 15:
Consider the diagram below:

hypotenuse

g
ol

base

Soot8=12
cot &= E
5
base 12

- —

" perpendicular 5

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

Since

base® +perpendicular® = hypotenuse® [Using Py‘thagorasTheorem]
(12;(}2 +(5x]2 = hypotenusej

hypotenus et =144z +25z° = 169"

> hypotenuse = 13x

MNow
coserd = hypoteguse _ E :E
perpendicular  Sx 3
cor = hypotenuse =ﬂ= E
base 12x 12
Therefore
cosec 8+ sec &
13 13
=— 4 —
5 12
_ 221
60

&0

perpendicular



Solution 16:
Consider the diagram below:

hypotenuse

/ perpendicular

‘ca.nx:ll

4
tan x=—
. perpendicular 4
o base 3
Therefore if length of base = 3x, length of perpendicular = 4x

Since

base® +perpendicular® = hypotenuse? [Using PythagorasTheorem]
(3){)2 + {4;{)2 = hy‘l:w:ﬂ:enuse2

hypotenusez =9x% +16x° = 25x°

- hypotenuse = 5x

MNow
. dicul dx 4
sip 5 PEtPEndicular  4x 4
hypotenuse Sx 5
base 3x 3
CoOfy=———————=—=—

hypotenuse Ts5x 5

Therefore
dsin’x—3cosi x+2

NOROE

&4 27
=——-——+2
25 25
L S
25

12
:3—

25



Solution 17:
Consider the diagram below:

hypotenuse

/ perpendicular
B

base

cosecgz-\fg

hypotenuse -q'g

"perpendicular_ 1

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

Since
base® +perpendicular® = hypotenuse? [Using Fythagoras Theorem]

base’ +(x}2 = [ng)z

2 2 2 2
base” =5x" —x" =4x

L base=2x

ND.'F.Ul
P perpendicul ar x 1

sin = =

hypotenuze - \Ex _E
base 2x 2

cogf=—" = =
"

hypotenuse ﬁx - E
(i)

2—sin? d-cosd

(53]




Solution 18:
Consider the diagram below:

secﬂz-\ﬁ

I,.e.hypotenuse N E;‘»ﬁz E
base 1 AR 1

Therefore if length of AB = x, lenzth o"’a‘c . ﬁx
Since

AR 4 BC? = At [Using PythagorasTheorem]
(xf + B = [\f@x)g

B =04 -2 =i

L BC= x(perpendicular}

MNow
tanﬂzperpuendiu:ular=E=1
base x
smﬂ:perpenchcularz x =L
hypotenuse ﬁx .JE
cos A= base x 1
hypotenuse ~.f§x ﬁ
Therefore

Jeos® A+5tan? 4
dtan® A—sin?® A

) 3[%]2 +5(1)°
3]

—
LN ]

~1| 3 [\:-|=_J|[\J|

1]
—_
=1 >




Solution 19:
Consider the diagram below:

hypotenuse /

v

cotf=1
base 1

perpendicular 1

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

Since

base” +perpendi cular” = hy}mtenuse2 [Using Pythagoras Theorem]

(xf +(x}2 = hypotenusze®
hypotenuse® = x* + x* = 2x°

. hypotenuse = \Ex

MNow
. dicul 1
inde perpendicular  x

hypotenusze E B E

tan & = perpendicular _¥_q
base X

Therefore
Stan® 8+ 2sin 813

2 1y
= 5(1} +2[$] -3
=5+1-3
=3
Solution 20:
Givenangle n4c = 90° and 40 F5 = 90°in the figure

= AC? = AD* + DC? [ AT is hypotenuse in A4DC)
= AD* =268 107

AR =576 and AD =24
Again
= AB* = AD* + BD* ( ABishypotenuse in AABD)
= ABR* = 24% +32°

AB* =1600 and AB =40

Now

(i)

cotsz:EZE: 24
perpendicular  CD 10

(if)

i 5 perpendicular =£= % =§

hypotenusze Af 40 5

perpendicular A0 24 3

tany="-+—— = =—=

base E_E_Z

perpendicular




Therefore

11
siny  tan® y
11
B @
3 4
_25 16
R
|
9
=1
(iii]}
; _ perpendicular E_E_E
base B0 2 4
base AD 24 12
cogx=———— =T = = C
hypotenuse AC 26 13
base A0 52 4
cosy=—— =T =T =
hypotenuse A58 40 5
Therefore
6

5
= +Etan ¥
COSX  Cosy

=i_i+g(§]
2 475
13 35
1325
T2 4
_ 26-25+24
_f

+6

25
4

=6

S



Exercise 22(B)

Solution 1:
Consider the given figure

y
(i)

Since the triangle is a right angled triangle, so using Pythagorean Theorem
of =y2 +12
y=4-1=3
y=-3
(i)
perpendicular -\E
hypotenuse 2

sanx =

. perpendicular \E

tan x
basze
. hypotenuse
secx = GDDIERUSE 2
base
Therefore

{seu: %" —tan x'} {sec %" +tan x’}

(o= )+

=4-3
=1
Solution 2:

Consider the given figure




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

ARt =32 462

AN =64 436=100
AD =10

Also

B = A - AR?
BC* =17 -8 =225
A =15
(i)
din 2 = perpendicular _ E
hypotenuse 17

base & 3
cosy =————=—==
hypotenuse 10 5
(i)
.. perpendicular AF 8 4
siny =~ = =T - —_
hypotenuze  AD 10 5
. base & 3
Cogy = ———— = — =—
hypotenuse 10 5
tan 1 = perpendicular N Ez E
base aC 15
Therefore

Stan & — Z2sin 3" +dcos

SHRCRe

= -t —
5 5

5
=2

Lh| oo

Solution 3:
Consider the given figure

5cm

B A1

A
12 cm
Since the triangle is a right angled triangle, so using Pythagorean Theorem
A =58 4127
AC? =25+144 =169
AT =13

In ACTBD and ACTRA L the 7 is common to both the triangles, /'DF = /(084 = 90° so therefore (BN = /AR .
Therefore AR and ATEA are similar triangles according to A&A Rule

So
4c_4p
BC  BD
1312
3 ABD
.;5’.[):ﬂ
12
(i)
&0
cosZDBC = — e 20 _13 12
hypotenuze & 5013
(i)
&n
sobZDBl—__ BEE  _BD 13 3

perpendicular 45 12 13



Solution 4:
Consider the given figure

A
D s
e
3
- B
3cm
Since the triangle is a right angled triangle, so using Pythagorean Theorem
Ac? =424 3
AT =16+5=25
AT =5

In AcBD and ABA  the /7 is commaon to both the triangles, D E = 2784 = 90° so therefore ~ B = A TAE .
Therefore AR D and ACEA are similar triangles according to AAA Rule

So
AC  AB
BC BD
5 4
3 ED
B.D:E
o

MNow using Pythagorean Theorem

2
Dot=3t —[E]

3
Dot = 9_E :E
25 25
f)C’:E
]
Therefore
AD = AC - DT
]
16

5
van DBC < Perpendicular DT 5 3

base BED 12 4

5

(i)

16
dasDEA=D _5_%

AB 4 5



Solution 5:
Consider the figure below

D

Intheisosceles A4FC, A8 = AT =15cm and BC =18cm the perpendicular drawn from angle 4 totheside B divides theside B¢ into two
equal parts B0 =0C=%cm
base B 9

cos AR = ————— =T =
hypotenuse A5 15

Lh| s

Solution 6:

Consider the figure below

D

In the isosceles p 480, A8 = AC =5cm and £C =8cm the perpendicular drawn from angle 4 to the side B¢ divides the side 5 into two
equal parts 8D =DC =4cm
Since ~ANE=1%90"
= AB* = AD* + BD* ( ABishypotenuse in A4BD)
= AD =5 4
A =9 and AD=3



=y
i

sin 8 = £ =
AR

(i)

. L
PO |

(i)

Gap=D_3
AR5

cosh = @ = i
AR5

Therefore

sin® B+cos® B

()

_25
25
=1
::i\._.'}
i
nooo4
cot B :@ = i
A3
Therefore
tan ' —cot &
. 3 B 4
4 3
T
Solution 7:

Consider the figure

15




tan x" ==
4

'y perpendicular ﬁ _E
o base AR 4

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

Since
BCR AR = AC* [Using PythagorasTheorem]
(32)" +(4x) = AC?
AC? =92 +16x° = 2527
L AC=50x
MNow
BC=15
3x=15
x=5

Therefore
AR =4dx

=44x5

= 20cm

And
AT =5x

=5x5
=25cm

Solution 8:
Consider the figure

14 E

13

12

Og

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

= BDF = BC* +CD* (ABishypotenuse in A4BD)
=0 =13 -12%=25
D=5

Since BCDE isrectangle soED 12 cm.EB=5and AE=14-5=9

g

Coroo5
sng=—=—
B 13
HEDoo12 4
tan{;:_:_:_
AE 9 3
(i)
seu::f?:E
AR
sen:fi’zE
a
Al =9zecd
Or
cosec@:£
ED
cosecd=—
12

A =12cosecd



Solution 9:
Given
. 4
sinf=—
5
ia perpendicular AT 4
" hypotenuse AB 5

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

Since
BOR 4 ATt = AR [Using Pythagoras Theorem]

(52)" —{4x)' = BC?

BC*=9x*
LB =3x
Mow
BT =15
3x=15
x=5

(i)
AT =4dx

=d x5

=20cm
And
AB=5x

=5x35

= 25cm
(i)
Given
tan 40T = %

. perpendicular  AC 1
T base D1

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



Since

ACP+ D = AD? [Using PythagorasTheorem]
(=) +(x)* = 4D?

AD? =257
.'.ADzJEx
MNow
A =20
x=20
So
Aﬂzﬁx
=220
=20\f§cm
And
D =20cm
MNow
pn g _20_4
EC 13 3
cos Bt 42 _3
AR 25 5
So
tan® B — 12
cos” B
-3 7
=3 =
5
_16_25
T8 9
_ 8
2
=-1
Solution 10:

sin A+cosecd =2
Squaring both sides
{sin‘r‘.l—i-cosecﬂ]2 =2
sin® A4cosec® A+2sin A cosecd=4
1
sin A+cosec’ A+ 25i-ﬂﬁ ——=d

sird

sin® A4cosectd=2

Solution 11:

tan A+cotd=15
Squaring both sides

{tan 4‘1+C0t.r";1]2 =5

tan® A+cot’A+2tan A cotd =25
1

— =25
tard

tan® A+cot®d=23

tan® A+cot’ 442 tard -



Consider the diagram below:

3x

4x

dsinf=3cos 8
tanfi’zE
4

i.g_perpendu:ular _ E:;;‘B_zg

base 4 AR
Therefore if length of BC = 3x, length of AB = 4x
Since
AR 4+ RO = ACH [Using Pythagoras Theorem]
(4x)' +(3x)' = AC*
AC? = 2557
LAC= Sx(hypotenuse}

Solution 12:
(iii)

cotf=—=—

E

Therefore
cot? @—cosec?d

4§

1625

PR
v
vy

doost - Fant S+ 2

2 ]
:4[i] _3[3] +2
5 5
= ﬁ_E.HQ

25 25
64— 274350
N 25
87
T 25

12

=G
25



Solution 13:

Consider the diagram below:

17cos =15
15

cosf=—
17

, base
18 ——=
hypotenusze

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

Since

AR 4 B? = AR

15 48 15
= —

17 AC 17

(17x) - {15x)" = BC*

B =645t

. BC =8x(perpendicular)

[Using Pythagoras Theorem ]

MNow
5809=£=E
AR 15
tm9=£=£
AR 15
Therefore
tan &+ 2sec &
Y
15 15
_de
15
14
=? Solution 14:
4 Scosd-12snd=10
:25 Scosd=12sin A
sinA_i
cosd 12
tan‘r‘l:i
12
Now
sind cosd
sin A+cosd cosﬂ+cosA
Scosd—sind 2cosﬂ_sinﬂ
cosd  cosd
_ tan A+1
S 2-tan A
24
_12
_3
12
E
:E
E
12
17

12




Solution 15:
Since [ is mid-point of 47 so A7 =2
(i

tan L CAD

tan SCDE
BC

_AC

(i)
tan S ABC
tan SDBC

Solution 16:
Consider the diagram below:

3x

4x

3cosA=4sn A

cot‘r‘l:i

3
) base 4 AR 4
g —— ===
perpendicular 2 8 3

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

Since
AR+ RO = ACH [Using Pythagoras Theorem]

(4x)" +(3x)' = AC*?
AC? = 2557
AT = 5x(hypotenuse]

oy
i)

c-:)sﬂ:—B:i
AE 3

(i)
cosecd = £ = E

BC



Therefore
3—cot® d+cozec’d

{3

_27-16425

Solution 17:
Consider the figure

A
b el B
o 4
i perpendicular _%_E
o base T AB 4

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

Since
BC? 4+ 4B = ACP [Using Pythagoras Theorem]
(32} +(4x) = AC?
AT =95 +16x% = 2527
LAC=5x
MNow
AT =30
Sx =30
x=6
Therefore
Af=dx
=4x6
= 24cm
And
PO =3x
= 3)(6

=18cm



Solution 18:
Consider the figure

The diagonals of a rhombus bisects each other perpendicularly

cos&Cﬂﬂzizg

1m0 5
ig base _ a4 3
" hypotenuse AB 5

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

Since
OB+ 0A* = AF* [Using PythagorasTheorem]
(52)" —(3x)' = 0B
OF* =162
LO8=4x
Now
OB =8
4x=8
=02

Therefore

Af=5x
=5%2
=10cm

And
04 =3x

=3x2

=fcm

Since the sides of a rhombus are equal so the length of the side of the rhombus = 10cm
The diagonals are
BD=8=x2
=16cm
AC =6x2

=12¢cm

Solution 19:
Consider the figure below

D

In the isosceles A 4B . the perpendicular drawn from angle 4 totheside B¢ divides the side B{ intotwo equal parts B0 =00 =%cm



Since ~4DB = 90°
= AB* = AD* + BD* ( ABishypotenuse in AABD)
= AD? =15 -9*
AD* =144 and AD=12
(i
base 8D 5 3

cos = —— = =" ="

hypotenuze A5 15 35
(i)

C perpendicular  AD 1

i 4
sin —
5

hypotenuse A1

- perpendicular _ﬂ_ 12 _i

base  BD 9 3
cor B = hypotenuse _ﬁ_ 15 35

base T BD E N 5
Therefore
tan® B —zec? B+2

2 2
(-4
3) 3
_16-25+18
9

1]
I [ ¥e)

Solution 20:

Consider the figure below

sin.ﬁ?:izi

ie perpendicular 40 4

hypotenuse B Ez 3

Therefore if length of perpendicular = 4x, length of hypotenuse = 5x
Since
AD* 4+ BD? = AF° [Using Pythagoras Theorem]
(5x)" - (4xY = BD?
BIP =9x°
L BD=3x
Nows
B=%

3x=9

x=3




Therefore

AB=5x
:5}(3
=15cm
And
Al =4x
=4 x3
=1Zcm
Again
1
tan O = -
1
ie perpendicular ﬂ _1
T base Do 1

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

Since

AD* + D = AC? [Using Py‘thagorasTheorem]
(z) +{x)" = 4C*

AP =iag?

S A0 =2x

Now
A =12

x=12

Therefore

DO =x

=1Z2cm

And
A0 =2x

=+2x12

=12\Ecm

Solution 21:
gtan A= p

tan A= 2
o
MNowe
psin A gros A
psinﬂ—qcosﬂz cosd  cosd
psin d+geosd  psind  goosd

+
cos.d cos A

ptan A—g

ptan A+g




Solution 22:

Consider the figure

A
sin A=rcos A
tan A= 1
1
i perpendicular %_ 1
' base AR 1

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

AB* 4+ Bt = Ac? [Using Pythagoras Theorem]
(x) +{x)" = AC?

Aot =27

L AC=A2x

Now

A
sec d=""=4J2
AR 2

Therefore
2tan® A— 2sec’ A+5

= 2(1)2—2[«.5)2+5
—2-4+5
=3




Solution 23:
Consider the diagram

A
B
cot ZABD = E = E
m 2
ie base _AB 3
" perpendicular D 2
Therefore if length of base = 3x, length of perpendicular = 2x

Since

AB* 4+ AD? = BIP [Using Pythagoras Theorem |
(3x) + (22 = BD?

BD? =132
L BD=Af13x
MNowy
BD =26
J13r=126
_ b
3
Therefore
AD=2x
26
=% 2><_
3
_ 52 -
J13
AR =3x
= 3)(&
V13
13
MNoww
Areaof rectangle AFCD = AR = AD
RRLINE]
133
=312¢cm?
Perimeter of rectangle ABCD = 2{ AB+ AD)
[ 78 52 ]
= _—
N RN
_ 260
J13

= EO\f'l_ch




Solution 24:
Consider the figure

25inx=y{§

SN x= —

- perpendicular  BC J?-a
© hypotenuse  AC 2
Therefore if length of perpendicular = \EX ,length of hypotenuse= 2x

Since
AR 4 BC = At [Using PythagorasTheorem]

(22:}2 - (—\,@x)g = A5°

AR =5
LAB=x
MNowy
B o1
COSXA= — =—
o2

i

3
dsin® x— 3sin x=4[£] —B{EJ
2 2
_W3 3
T B 2
=0
(ii)

3
cosx—dcos x=3-l—4. [l]
2 2

1
2

ol 3 (LUY



Solution 25:
Consider the diagram below:

A B
sin A= ﬁ
2
= perpendicular E:g— ﬁ
" hypotenuse 2 AT 2
Therefore if length of g7 = ,ﬁx. lensthof AT =2x
Since
AB* 4+ BC? = ACP [Using Pvthagoras Theorem]
2
(V3r) + a8 = (2x)’
Art =5
L AR = x(base}
Consider the diagram below:
C

NG

cos B ="=
2

baze _ﬁ - AE \E
" hypotenuse T2 T BC 2
Therefore if length of 45 — ﬁx- lengthof B('=2x
Since
AB* 4 AC? = BC? [Using PythagorasTheorem]

AC2+[J§x)2 —(2x)’

A= x
LAC= x{perpendicular)
ND.‘:\"
fan = perpendicular _ 3x =~f§
base x
tan B = perpendicular __E _ L
base 3x \E
Therefore
1
T
tan A—tan & & NE
1+tan Atan B 1+J§%

Gl = Sl



Solution 26:

Consider the given diagram as

M

Using Pythagorean Theorem
AP+ DC? = Ac?
Dot = o0% - 12 = 256
DO =16
MNow
BO =80+ DT

21=80+16
BD=5

Again using Pythagorean Theorem

AD? 4 B0t = 4E°

12% +5% = AB?
AB* =169
AB =13
MNow
B0 5
sihx=—=—
AR 13
AD 12 3
Sl y=—=—=—
A 20 5
0 16 4
coty=——=—=—
A 120 3
Therefore
_10 + _6 —6coty=£+£—6 4
sinx  sny 3 3 3
132 5
120 320 24
=t
5 3003
=26+10-8

=28



Solution 27:
Consider the figure

A
secﬂ:ﬁ
. hypotenuse AT
e =——=./2
- base Ab 2

Therefore if length of bage = x, length of hypotenuse = ﬁx
Since
AB* 4 BC? = A [Using PythagorasTheorem]
2
[\'Ex) - {x}z =5t
Bt = 5
LB =x
Now

1 1
cos A= =r
sec.d \E
sin;‘.l:gzL

AT

o2
tanﬂzﬁzl
AB

cotﬂszl
tan A

Therefore

2
1

3[4 2]

300t2ﬂ+25in24‘1_ M (ﬁ}

tan A—costd s [
%




Solution 28:

cosf?zE
5

MNow
1 cos#

cosecd—cotd  gin g sind
cosecO+cotd 1 o cosd
sind  sind
1-cos &

sin &
1+cosd

sin &
1-cosd

—_
|I+
[
lor g
Lix Y
T

—
+
[N ]

| = oa| e wnlcofun] o

Solution 29:

: 1
cosecd+sin A= 55
Sguaring both sides

2
{cosecﬂ—i— s 4‘.1]2 = [51]

5
cosecgﬂ+sinzﬂ+2_;g—?eﬁf- ! =§
cossEd 25
cosecA+sin® A= @
25
cosecA+sin® A= 25i
25
Solution 30:
Scos@=63:1n 8
tan 5':2
&
Mow
(i)
tan & =—

125108 3cosd
12sin 8-3c0s8 apg cozd

12sin §+3c0s8  12sind  3cosd
cos @ cos &

_12tan §-3

T 12tan8+3

TOE






