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

Solution 1:
Givenangle 480 = 90"

= AC? = AB* 4+ BC* (ACishypotenuse)
= A =F 4
At =9416 =25 and AC =5
(i)
o e perpendicular - BT 4
hypotenuse AT 5
(i)

base AR 3
cosd=—-— =" ==
hypotenuse AT 5

(iii)

COtA:7baSE —E:E

perpendicular BT 4
[|'\_.':|

ceeii Dgpotenuse AT 5
base BC 4
(v)
hypotenuse  AC 5

cosecs = - =
perpendicular A8 3
(i)

tan C = perpendicular _ ﬁ _
base BC

I |

Get More Learning Materials Here : & m &) www.studentbro.in



Solution 2:
Given angle B4 = 90°

17

= BC* = AB* + AC* (BT is hypotenuse)
=17 = 8"+ 4C”
AC? =289-64 =225 and AC=15

base A8
cos == _=—
hypotenuse  BC 17

(ii)
tan ' = perpendicular . A B

base _E_IS

.....

GnB= perpendicular _ £= E
hypotenuse B 17
base  AB 8

cosB=—xn—"" =" = —
hypotenuse  BC 17

2 2
sin® B4cos® B = [E] + (E]
17 17

_225+64
288
289

T 289

=i

e
v
WV}

Gin B = perpendicular _ £= E
hypotenuse a0 17

base -

cosf=—"—" =T = —
hypotenuze 5O 17
sinc < pependioular  AF B
hypotenuzse  BC 17
base AT 15
cog(flm— = =T
hypotenuse E5C 17
sin B cosC+cos B ainC = EE-%-EE
17 17 17 17
_225+64
289
_ 289
289
=1
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Solution 3:
Consider the diagram as

12

=0 e

Givenangle 4ngF =90 and B = 90r

= AB* = AD* 4+ BD* ( ABishypotenuse in A4ABD)
= AR =3 447
AR =9416=25and AR=5

= BC* = BD* + DC*( BC is hypotenuse in ABDC)
=priz=12t-4t
DC?=144-16=128 and DT = 82

base AD 3
cogd=—-""" "
Af

hypotenuse 5

(i)
hypot A5
coseoulis —SESEEMEE £,

5
perpendicular T BD 4

uiy

b A= perpendwular:@:i
base A 3
cec A= hypotenuse =£= E
base Ay &
PRI
tan’ A—zec? d=|—| —| 2
3 3
_16_25
99
-
=-1

P
(i)
vy

e perpendicular 5D _i l
hypotenuse BT 12 =

sin

)

hypotenuse BT 12 3 W2

secC' = il S S i ek
base oo 8\5 2«."’5 4

vi)

cotC’z—base _E__S\E =2J§

perpendicular BD 4
inC= perpendicular _ £D i

1
hypotenuse BC 12 3
1 2 1
2
cot® O — =[242] -
sin? {J_) 1]2
3

=8-9
=—1
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Solution 4:

Givenangle 4ng =00 and An0c = 920°

A

— s —

—_———— 1 ———

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

= AC? = AD* + DC* { ACishypotenuse in AADC)
= AC? =127 +16°
AC? =144+ 256 = 400 and AC = 20

e
L

perpendicular  AD 12

sin & = — ==
hypotenusze AB 13

tan O = perpendicul ar _ Ay 12 3

base oo 16 4
(i)
cec B = hypotenuse _ E =E
hase B 5

_ perpendicular E 12

tan f=>—— —
base BD 5
2 2
seczB—tansz[E] —[E]
3 5
_ 169144
25
25
T 25
=]

{iv)
\I-J

sinC= perpendicular _ Al Ez E

hypotenuse AT 20 5
bse _DC_16_4
hypotenuse AC 20 5

2 2
sin? C4cost = [2] + [i]
3 5

9416

25
25

25

cos( =
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Solution 5:
Consider the diagram below:

Ix

sin;‘lzE
5)

ie perpendicular _ 3:> BT 3

" hypotenuse 5 AC 5

Therefore if length of B¢ = 3%, lensthof AC = 5x
Since

AB* 4 BC? = ACH [Using PythagorasTheorem]
AR +(3x)" = (52’

AR =252 95 = 1677

L AR = 4x{base}

MNowy

(i}

A perpendicular _ 3_;: _ E
base 4x 4

(i)

. base _Ax i

hypotenusze T
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Solution 6:
Givenangle 457 = 90" inthe figure

= AC* = 4B+ BC*( ACishypotenuse in A4BC)
= AC? = o +4°
AC? =2a" and AC = ¥2a

MNow

() sin A= perpendicular _ £= a_ _ L
hypotenuse AT «.Ea ﬁ

) oo 4 Bpotemse_AC_Pa_

base AR a

Gy sin A = perpendicular _ 8 a 1

hypotenuse Ez Ez E

base Af a
cos e ————— =T =
hypotenuse  AC 2z

2 2
! 1 1
cos® A+sintd=| | +| =
1 1
g
2 2
1

1

2
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Solution 7:
Consider the diagram below:

13x

cosd=—

13
base O A5
—_— === —
hypotenuse 13 AT 13
Therefore if length of 48 = 5x,lengthof 47 =13x

Since

ARy B = AC? [Using Pythagoras Theorem]
(5z)" +BC? = (132)°

Bt 21695 - 255" = 144%°

o BT =12x{perpendicu1ar]

MNow

—_—e perpendicular _ 12x _ E

base 5x 5
i A perpendicular 12x 12

ig

hypotenuse T1Ex 13
base 3 3

cotd=—n——— =" =—
perpendicular  12x 12

et

t

sin A—cot A
2tan A
125

_1z 12
(3)

5

79 5

156 24

395
T 3744

(ii)

cot A+

cosA
_5 1

ERE
13
5 13
= —sfp—
125
_181

&0
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Solution 8:

Consider the diagram below:

secfizE
21
. hypotenuse 29 AT 29
g ===
basze 21 AR 21
Therefore if length of 48 = 21x,lengthof 4" =29x
Since

AR 4ot = At [Using Pythagoras Theorem]
(21x) + BC? = (292)°
BC? =841x" - 441x" = 4004
L BC = 20x(perpendicular)
Now
sin A perpendicular _ % _ @
hypotenuse 29x 29
perpendicular 20x %

tan A= W
base 21x 21

Therefore

sin;‘l—L
tan A

20 1

-5

21

20 21
T29 20
208
580
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Solution 9:

Consider the diagram below:

4x

A
tan A= =
3
ie.perpenchcular _ i:}ﬂz i
bage 3 E 3

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

AR B = AR [Using PythagorasTheorem]
(3x)"+ (4x)" = AC?

AC* =957 +165° = 254°

o AC =5x(hypotenuse)

MNow
sec A= —hyPOtenuse = £ = 5_X = E
base AB 3x 3
base AE 3x 3
Cotﬂ: —_— =
perpendicular BC 4z 4
perpendicular 5T 4z 4
Therefore
cosecd
cotAd—sec d
E)
= 4
305
4 3
3
= 4
11
12
__%¢
44
_ 15
R
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Solution 10:

Consider the diagram below:

4x

oot A=3
cotfizE
4

Af

i base
g ——— =

3 3
perpendicular 4 B 4

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

ARy RO = AC? [Using Pythagoras Theorem]
(3z)" + {4z} = AC?

Ac? =95 +162° = 254°

AT = 5x(hypotenuse}

sin A perpendicular _ 4_x= i
hypotenuse x5

_ hypotenuse AT 5x 5

sec A = ==
base AR 3x 3
(i
cosec A= hypote§use =£=5_x=§
perpendicular  BC 4x 4
n:otjl:E
4

2 2
cosgr A—cot” A

o

16
16

16
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Solution 11:

Consider the diagram below:

C
bx
" »
A B
3x
cos A=06
cosd= E = E
m 5
. base 3 AR 3
g — =
hypotenuze 5 &5
Therefore if length of AB = 3x, length of AC = 5x
Since
AR 4B = A [Using PythagorasTheorem]
(3x)" + BC? = (5}’
BC? =252 —9x° = 162°
L BC =4x(perpendicular]
MNow all other trigonometric ratios are
sin A perpendicular N 4_x= ﬂ
hypotenuse Jx 5
- hypoteguse =£= 5_x= E
perpendicular 5O 4x 4
coc A= hypotenuse . £= 5_X=E
base AB 3x 3
tan A = perpendicular _ 4_x= ﬂ
base iz 3
cotﬂz—basé :E:E
perpendicular  4x 4
Solution 12:
Consider the diagram below:
C
bx
A = B
12x
tan A= 3
12
. perpendicular 5 BT 5
jg — = = =
base 12 AB 12

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

AB 4 RO = AC? [Using PythagorasTheorem]
(12x)" +(5x)" = AC*

Ac? = 1445 + 252" =169

2 A= 13x{hypotenus e}
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oy
L

base _ AR 12x 12

cos = — ——— = ==
hypotenuse AT 13x 13

(if)
. dicul 3 3
s 4o perpendicular _ 5x

hypotenuse T13x 13

(iif)

cos A+sin A
cosd—sin A
2,5

_13 13
12_ 5

132 13
H

:E
7
13

1
7

7
Solution 13:

Consider the diagram below:

hypotenuse

perpendicular

base

sinS':£

o
ie perpendicular p
" hypotenuse g

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

Since

base” +perpendh cular” = hy}::-::tenuse2 [Using PythagorasTheorem]
base’ +(px}2 = (gxf

base? = g?x? — pix? =[q2—p2)x2

L base =g — pix

MNowy

b e
cosd= A5¢ -

hypotenusze - g

Therefore
cos f+sin &

_Ne - e

) g

_ptd -2

g

Get More Learning Materials Here : m @\ www.studentbro.in



Solution 14:

Consider the diagram below:

A
cos A= l
2
o b 145 1
‘hypotenuege 2 AC 2
Therefore if length of AB = x, length of AC = 2x
Since
AB* 4 BC* = A [Using Py‘thagorasTheorem]
(xY +Bc? = (22)°
BC =47 - x* =34
L BT = ﬁx{perpendicular)
Consider the diagram below:
C
: b
B
sin B = L
NG}

. perpendicular 1 AT 1
g— = =
hypotenuse 2 BT 2

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

Since
AB* 4 A = B [Using PythagorasTheorem]

AR 44 = {\Ex)z
AR =2x -2 =2
o AB = x{base)

Now

b = perpendicular _ \Ex =~,f§
base x

tan B = perpendicular L

bagze x

Therefore
tan A—tan B

1+tan Atan B

W3-1

1

= 3
L&
o

v

+

2

2
=0 -3
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Solution 15:
Consider the diagram below:

hypotenuse

perpendicular

base

Srotd=12
cot &= E
. base 12
ig e

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

Since

base® +perpendicular® = hypotenuse® [Using PythagorasTheorem]
(12x]2 +{5:!:}2 = hypotenus e

hypotenus e =1445" +252° = 169x°

.. hypotenuse = 13x

MNow
coserd = hypote#use _ E _ E
perpendicular Sz 5
cecf= hypotenuse _ E _ E
base 12z 12
Therefore
cosec 84 zec &
13 13
= — 4+ —
3 12
_
60
_gdl
60
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Solution 16:
Consider the diagram below:

hypotenuse

perpendicular

Ihase
1
tan x=1=

tah x =—

i perpendicular 4
o base 3

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

Since
base® +perpendicular® = hypotenuse® [Using Pythagoras Theorem]

(3;{}2 + (4:{}2 = hypotenusez
hypotenuse2 =9x° +16x° = 25%°
" hypotenuse = Sx

Now
. dicul 4x 4
sin x = Dor CUACUEE X =
hypotenuse 3z 3
base 3x 3
cosx=———————=—==
hypotenuse Sx 3

Therefore
dain’ x—3cost x+2

1 1
Tl IS EA
3 3
=E_E+2
25 25

_&
25
12

=3 —
25
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Solution 17:
Consider the diagram below:

hypotenuse

/ —
A«

base

cosecﬂ:ﬁ

. hypotenuse _\E
" perpendicular 1

Therefare if length of hypotenuse — V 5 X length of perpendicular = x

Since
base® +perpendicular® = hypotenuse® [Using Pythagoras Theorem]

base’ +{;r}2 =] [ﬁx)g

2 2 .2 2
base” =5x" —x" =4x

. base=2x

Now
. dicul 1
sin &= perpendicular x

hypotenuse ﬁx ]
base 2z 2

9 e e ey
v hypotenuse ﬁx \E

(i
(i)
2—sinf—cost 8

(53]

=2———

1 4
5 5
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Solution 18:
Consider the diagram below:

C
A
A [ B
sec = -\E
x_ghy]c:-:ﬂ:em;se N £:>£= E
base 1 AE 1

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

Since
AB*+BC*=AC*  [Using Pythagoras Theorem |
(xy +BC% = [Jix)2
BCP=2xt—x =2t

L BT = x(perpendicular}

Now
tan e perpendicular L
baze ns
) dicul 1
siped = PEEREDGERAE X L
hypotenuse ~J"§x JE
base x 1
cosd=—"" = —_ ==
hypotenuse «,Ex \E
Therefore

Fcos? A+5tan® A
4tan® 4—zin® A

) 3[%]2 +5(1)°
(%)

—
L)

-] o ml»-]l[\:-|

1l
—
-1 o
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Solution 19:
Consider the diagram below:

hypotenuse

/ permendicutar
A«

base

cotd=1

, base 1

g —————=-
perpendicular 1

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

Since

base® +perpend cular® = hypotenuseg [Using PythagorasTheorem]
(x}z +[x]2 = hypotenuse®

hypetenuse® = * + 2% = 22°

.. hypotenuse = ﬁx

MNow
o= perpendicular  x 1

hypotenuse o2z B E

tan 6 = perpendicular _X_y
base x

sin

Therefore
Stan® 84 2sin® -3

=5(1f+2(%]2—3

=5+1-3
=3
Solution 20:
Givenangle D4 =50 and 2403 = 90" in the figure
A
x
Y
= o 8

= AC* = AD* + DC* { AC'is hypotenuse in AADC)
= AD* = 26° - 107

AL =576 and AD =24
Again
= AB* = AD* + BDP (ABishypotenuse in A4BD)
= AB* =24 +32°

ABY = 1600 and A8 =40

Now

(i)

cotx=L=ﬂ=E= 2.4
perpendicular 0 10

(i)

siny = —perpendlcular = E = E = E

hypotenuse AB 40 5

perpendicular  AD 24 3

tahy=—m—= — ==

hase 5_5_4
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Therefore

11
T Y tang_y
1 1
= 3 7 PRE
3 ()
_ 25 16
IR
-
9
=1
i}
perpendicular AD 24 3
ta_ny e L e e st
base BD 2 4
base ADo24 12
s f=e— ¥ = = =
hypotenuse AC 26 13
base A0 32 4
cosy=—— =T ==
hypotenuse A5 40 5
Therefore
)

3
= +8tan ¥
COSX  Cosy

12-37°3
13 5
(1325
2 4
| 26-25424
_f

+6

25
4

=6

Ia | —
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Exercise 22(B)

Solution 1:
Consider the given figure

y
(i

Since the triangle is a right angled triangle, so using Pythagorean Theorem
2t =y 41
y=4-1=3
y=+3
(i)

. dicul 3
din 2t = perpendicular _ £

hypotenuse 2

.....

oo perpendicular N \';—

tan 3
base
hypotenuse
secx = AJRCIENURE 5
base
Therefore

{sec X —tan x":] {sec X +tan x"}

(o)

Solution 2:
Consider the given figure
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Since the triangle is a right angled triangle, so using Pythagorean Theorem
AD?P =8 +6?
AD* =64 +36=100
AD =10
Also
BC = AT - 48?
BCP =17 gt 225
B0 =15
(i)
sinx = perpendicular _ E
hypotenuse 17

base & 3
cogy =————=—==
hypotenuse 10 5
(i)
.. perpendicular A5 3 4
ginyt = m T o o
hypotenuzse  AD 10 5

. base & 3
COgy =———— = — =—
hypotenuse 10 5

tan o o DETECRAGHIEE A5 D

baze BT 15

Therefore
Stan & — 2sin 3" +4cos

A1)

_8_8 12
5 5 5
:2E
]
Solution 3:

Consider the given figure

5cm

B &

A
12 cm
Since the triangle is a right angled triangle, so using Pythagorean Theorem
AC? = 5% 4127
AC* =25+144 =169
AT =13

In ACTRD and ACTRA (the 7 is common to both the triangles, /008 = (084 = 90° so therefore S BD = A/ CAS .
Therefore ACEBD and ACEA are similar triangles according to A&A Rule
So
AC AR
BC BD

13 12

5 ED
BD= @

13

ot
i

cos B0 = ——— =" =

&0
base  BD E 12
hypotenuse 5 2

(if)
base _BD 1z 5

cot LDBA=— —— — =" ===
perpendicular A8 12 13
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Solution 4:
Consider the given figure

)
D »
v]
3
C B
3cm
Since the triangle is a right angled triangle, so using Pythagorean Theorem
Act =424 32
ATt =1649=25
AT =5

In ACBD and ABA . the /' is common to both the triangles, ~0Ng = #8284 = 90°so therefore /BN = A/ (TAB .
Therefore ACED and ACTEA are similar triangles according to AAA Rule
So
AC AR
BC ED

5 4

3 BD
AD= E

3

Mow using Pythagorean Theorem

2
DC2=32—(E]

o]
pri=p- 1 _81
25 25
}‘_'.JC’zE
3
Therefore
AD =40 - DT
3
16

9
tan #DBC = perpendicular N Ez i =§
base B E 4
3
(if)
1&
sinspBa="2_5_3%
AR 4
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Solution 5:
Consider the figure below

D

Intheisosceles A 4R, A8 = AC =15cm and BC' =18cm the perpendicular drawn from angle 4 totheside B divides theside B¢ into two
equal parts 80=00=%cm
base B 9

cos L A8 = ————— = =
hypotenuse A8 5

._.
Lh |

Solution 6:
Consider the figure below

D

In the isosceles A48T, AR = AT =5cm and 80 =8cm the perpendicular drawn from angle 4 to the side B¢ divides the side B¢ into two
equal parts 80 =00 =4cm
Since ~ANE =90°
= AB* = AD* + BD* (ABishypotenuse in AABD)
= AD* =5 4
AD* =9 and AD =3
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.....

(AL I S L N

Therefore
sin? B+cos® B

Re

25
=1

(i)
L

Lh | s

tan C' =

cot £ =

RIS

Therefore
tan O —cot B
3 4

4 3

Solution 7:
Consider the figure

15
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tan 2 ==

e perpendicular  BC 3
o base - AB 4

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

Since
BCP+ AR = AC* [Using PythagorasTheorem]
(32)" +{4x)" = AC*
AC? =92 +162% = 2527
LA =5x
MNow
BT =15
3x=15
=

Therefore
Ab=4x

=4x5

= Z20cm

And
AT =5x

= 5)(5
=25cm

Solution 8:
Consider the figure

A
b
14 e D
13
[ [
C
. 12

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

= BD* = BC* +CD* (ABishypotenuse in A4BD)
=00 =132 12t =25

LoD =5

Since BCDE isrectangleso ED 12cm,EBE=5and AE=14-5=9

A
i

; i
N g= —=—
Br13
mnoo£2_12_4
AR 9 3
(if)
AD

secd=""—"
AR

5805=£

AD =5gecd
Qr

cc-snac:fi’z£
E

cosecd = —

12
AD=12cosec?
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Solution 9:

Given

sinBzi
3

i perpendicular £_ i
" hypotenuse AB 5

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

Since
BCPp A0 = AR [Using Pythagoras Theorem]
(5z)" —{4x)' = BC?
B =9x°
LB =3x

MNows
BC =15
3x=15
x=5
\ljiC=4x
=4d=5
=20cm

And
AB=5x
== 5)(5
= 25cm
(ii)
Given
tan AADCz%
- perpendicular E_}
T base D 1

Therefore if length of perpendicular = %, length of hypotenuse =x
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Since
AC* oD = AD? [Using Pythagoras Theorem |

(x} +(x)" = 4D’
ADt =257
L AD= Jﬁx

MNow

AC =20
x=20

So

AD = 2x

=42 %20

= ZO\Ecm

And
O =20cm

MNow

GO
BC 15
_BC_15_
AE 25 5

tan &

[RENW N

cos B

Solution 10:

sin A+cosecd=2
Squaring both sides

(sin A+ cosecﬂ)g =%
sin® A+cosec® A+2sin Ad-cosecd =4
1
sin® A+cosec A+ 2;i-nﬁ — =4

sird

gin’ A4cosectd=2

Solution 11:

tan A+cotd=5
Squaring both sides

{tan A—i—cot;‘.l]2 =5

tan® A+cot®Ad+2tan A cotd =25
1

=25
tard

tan® A+cot®d=23

tan® A+cot® A+2 fard -
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Consider the diagram below:

Ix

4x

danf=3cos 8
tan & = E
4
. perpendicular 3 BT 3
e ===
base 4  AB 4
Therefore if length of BC = 3x, length of AB = 4x

Since
AB* 4 B = AP [Using Pythagoras Theorem]

(4x) +(32) = AC?
AC? = 254
LDAC= 5x{hypotenuse}

=

Solution 12:
(i)
cot&= E = i
BT O3
cosecd = £ = E
BT 3
Therefore
cot® 8—coszec?d

4§

Y
(iv)

deos?@—3sin F+2

=4[i]2_3[5]2+2
5 5
6427
T 25 25
_ 64-27450
25
87
T o5

12

-2
25
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Solution 13:
Consider the diagram below:

17z

17ces =15
15

cosd=—

17
baze 15 AR 15
AL _

e hypotenuse 17 A 17

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

Since
AB 4 B = AC? [Using PythagOrasTheorem]

(17x)" - (152)" = BC*
BCH = g4x°
L BT =8x{perpendicu1ar}

MNowe
seode G _ 17
AB 15
png=2c _8
AR 15
Therefore
tan 8+ Zsec &
15 15
_Az
15
14
=? Solution 14:
a4 ScosA-12an.A=10
=23 ScosA=12sin A
sind 5
cosd 12
taiu‘lzi
12
MNow
sind  cosd
+

sinA+cos A Lozd cosd
Jros d—sin A ZCosA_sinA
cosd  cos A
tan A+1
2—tan A

2 41

12
5

2o
12

17

12

19

12
17

19
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Solution 15:
Since [ ismid-point of AC so A0 =207
0

tan L CAD
tan ZCDB

(i)
tan ~AEC
tan LLBT

Solution 16:

Consider the diagram below:

X

4x

JrosA=4dan A

cot‘r‘_l:i

3
) base 4 AR 4
e — == =
perpendicular 2 B 3

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

“1'3;;'_ BC? = ACH [Using Pythagoras Theorem]
(4x)" + (32" = AC*

Ao = 255

LAC= 5x{h3rpotenuse]

-
)

cos =2t =2
AC 3

(i)
BC 3
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Therefore
3—cot? A+cosec?d

2 2

(1)
3) L3
2716425

9
36

-4

Solution 17:
Consider the figure

C
A
A [ B
A= _ 2
o 4
. perpendicular_%_i
o base T 4B 4

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

Since
BCP 4 AR = ACP [Using Pythagoras Theorem]
(3x) +(4x) = AC?
Aot =9 +16x° = 252°
L AC=5x
MNow
AT =30
Sx =30
x=6
Therefore
A8 =4z
=4x6
= 24cm
And
B =3x
= 3}(6

=18cm
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Solution 18:
Consider the figure

The diagonals of a rhombus bisects each other perpendicularly

cr::sé(.',’_r‘lﬂzizE

mn 5
;g base _ a4 3
" hypotenuse AR S

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

Since
OB 404 = AF* [Using Pythagoras Theorem]
(52)" —(3x) = 0
OB =16x°
OB =4x
MNowy
OF =3
dx=8
=2

Therefore
AB=5x

=5x2
=10cm

And
A =3x

:3}(2

=bcm

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

The diagonals are

B =8x2
=lécm

AC =6x2
=12cm

Solution 19:

Consider the figure below

D

In the isosceles A 45 . the perpendicular drawn from angle 4 totheside B¢ divides the side B into two equal parts B0 =0C=%cm
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Since SANE = 50"
= AB* = AD* + BD* ( ABishypotenuse in AABD)
= AD*=15*-¢*

AD* =144 and AD =12

"
L

base 809 3
cosB=— " T - =Z
hypotenuse A5 15 5
(if)
GnCe perpendicular =£= E= i
hypotenuse AR 1 5
i)
o 5 < PEpERdctlar_AD 12 _4
base D9 3
e B = hypotenuze =£= Ez E
base BD 9 3
Therefore

tan® B —zec® B+2

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

1l
= oo | o

Solution 20:

Consider the figure below

sinBziz i
5
‘5 perpendicular 40 i

" hypotenuse T AB 5

Therefore if length of perpendicular = 4x, length of hypotenuse = 5x
Since
AD? +BIP = AR [Using Pythagoras Theorem |
(5x)" - {4z) = BD?
BD? =9x*
L BD =3x
MNowy
D=5

3x=9

x=3
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Therefore
AL =5x

:5)(3

=15cm

erpendicul ar
I‘.Q.Lz

base

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

Since
ADF 4 Dot = 40
(xY +{z)" = AC*
AC? = 25°
S AC = ox
Now
AD =12

=12
Therefore
DO =x

=12cm

And
AT = 2x

=+/2x12
=12~j§cm
Solution 21:
gtan A= p
tan;‘.l:2
g

Mowy

peind—gros 4

D _

L
o1

[Using Pythagoras Theorem]

peind groosd

cosd cos A

psinA-ﬁ-qcosA_
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psinﬂ_'_:;rcosﬂ
cos A cosd
ptan A—g

ptan A+g
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Solution 22:

Consider the figure

sin A=rcos A
tan;‘.lz1
1

;g perpendicular B0 1

base - E 1
Therefore if length of perpendicular =x, length of base =x

Since
ARty Bt = ac? [Using Py‘thagorasTheorem]

(xY +{x)" = 4c”
Ac? = 247
C AT =A2x

MNow

Al
sec;‘lz—:\ﬁ
AEB

Therefore
Ztan® A— Zsec® 445

:2(U2—2[4§f+5
=2-4+5
=3
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Solution 23:
Consider the diagram

n D
B C
cot ZARD = Ez E
m 2
i base B ﬂ _E
" perpendicular BD 2

Therefore if length of base = 3x, length of perpendicular = 2x

Since

AB* 4+ AP = BIF [Using Pythagoras Theorem]
(3x)" +(2x) = BD?

BD =137
L BD=f13x
MNow
B =26
J13x =26
_ 2
NiE
Therefore
Al =2x
26
=% 2)(_
3
_ 52 e
J13
AB=73x
= 3><£
V3
_ 78 -
J3
Naow
Areacfrectangle ABCD = AB < AD
_ 8 = 32
NENNE
=312¢cm?
Perimeter of rectangle ABCD = 2{ AB+ AD)
( 78 52 ]
=2 =+ ==
NERNE
_250
NE
= 20\}’1_30111
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Solution 24:
Consider the figure

2sinx=-J§

sinx=—
2

- perpendicular  BC \5
" hypotenuse  AC 2
Therefore if length of perpendicular = «ﬁx- length of hypoteruse= 2x

Since
AB 4 RO = AC? [Using PythagOrasTheorem]

{2;{]2 - [-\J@x)g = 45*

AR =5
L AB=x
Mo

1
Cogx=— ==

o2
(i}
3
dsin®x—Zsinx=4 ﬁ -3 ﬁ
2 2

R EEL ]

R

=0
(i)

3 1 RN
Jcosx—dcos x=3——4.| =
2 2
_3.1
2 2
=1
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Solution 25:
Consider the diagram below:

-

A
A
sin A= ﬁ
2
. perpendicular Ezﬁ_ ﬁ
" hypotenuse 2 A2
Therefore if length of B = ﬁx- lengthof 4 =2x
Since
ABY 4+ BC? = ACH [Using Pythagoras Theorem]
2
(V3x) +45% = (2x)’
AB* = ¢*
L AR = x(base)
Consider the diagram below:
B
B
cos B = £
2

; base _ﬁ - AR \J’?_J
‘hypotenuse 2 B2
Therefore if length of 45 = ﬁx. lengthof B(r=2x

Since
AB* 4 Ac? = B [Using PythagorasTheorem]

A+ (\3x) = (2x)’
Ac? =&
LAC= x(perpendicular]

2

MNow
fan A perpendicular _ \Ex =~.E
base x
tan B — perpendicular &

base E
S- L

tan A—tan B N
1+tan Atan B 1+J§i

Nz

1
N

Therefore

= ol
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Solution 26:

Consider the given diagram as

A
X
20

12

(] y
B C

< 21—
D

Using Pythagorean Theorem
AD*+DC? = A
De? = o0? - 127 = 256
DO =16
MNow
BC =80+ 0T
21=F8204+16
D=5
Againusing Pythagorean Theorem

ADP + BDP = AB®

122 +5% = AR
AR =169
AB=13
Now
: B 5
sinx=——=
AE 13
ADo12 03
i y=—=—==
AC 20 5
o0 16 4
Coty:—:—:-
AD 12 3
Therefore
10 & 10 & 4
—+———froty=—+=-6| =
sinx  siny 5 3 3
12 5
130 30 24
g B bl
5 3 3
=264+10-8
=28
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Solution 27:

Consider the figure

C
i []
A B
sec = \5
. hypetenuze AT
8= = =.[2
- base AE «f_
Therefore if length of bagze = x, length of hypotenuse = .JE;;
Since

AB* 4 BC* = A [Using PythagorasTheorem]
(\Ex)g - {x]z = At

BC? =4

DB =x

MNow

cosd= . =L
sec A 2

B0 1

sinAz—zﬁ

AR

1
cot d=——=1
tan A
Therefore

2

1

BT Bl

3cot A+2sin’ 4 M (,ﬁ]
tan® A—costd 12_{ 1 T
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Solution 28:

cosd=—
5

Now

1

cosecd-cotd g g

cos

sin &

cosec&4cotd

sin &

1-cos d

sin &
1+cosd

sin &
1-cos &

l+coz &8

—
|

|u-|w

—
+
LA | e

| —= o own ool ro

Solution 29:
. 1
cosecA+sin d= 55

Squaring both sides

cosec’ A4sin’ A+2,c.ose’cﬁ-

Solution 30:
Scosf=6nd
tan 9:2
&

MNow
i

(i)
tan & =—
)

(ii)

2
{cosecA+sin A}z = [5—]

2 2
cosec” A+sin” A=

cosec A+sin? d=25_"

1 cos
+—
sin &

1

1251 & _ Jcos 8

125in 8-3c0s8 058 cosd
12sin §+3c0s8 12608  3cosd
cos & cosf
_12tan 8-3
T 12tan8+3
12(2]—3
__ 16
12(E]+3
6
42
_6
78
6
42
T
T
“13
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