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

Solution 1:
Given angle 48 = 90"

= AC? = AB* + BC* (ACishypotenuse)
= A0t =3 + 4
AC* =9+16=25 and AT =5

e perpendicular . 5O 4

sin =—=—
hypotenuse AT 5

(ii)

base _ AR

cosg = —m M M — —=E

hypotenuse AT 5

(iii)

i

base AB
cotd=————————="=
perpendicular BT

Ia |

[
Ly

hypotenuse  AC 5

gep(f=—22 T = =T
base BT 4
(v)
cosenC = hypoter.luse _ £= E
perpendicular A8 3
(wi)

tan = perpendicular E

base 8

L |



Solution 2:
Givenangle A = o0°

17

= BC* = AB* + AC* (BT is hypotenuse)
=17 =g + AC?
AC* =289-64 =225 and AC=15

base AL 8
cosf=—n— ==
hypotenuse  EC 17

tan ' = perpendicul ar _ ﬁ =E
base AC 15

n B = perpendicular _ £= E
hypotenuse BT 17
base AR B

cosf=—— =" =
hypotenuse  EC 17

2 2
sin® B +cos® B = E + E
17 17

225464
283
289

T 289

=1

perpendicular  AC 15

sin B = =—=—
hypotenuse aC 17

base AB B
cosf=— = =—
hypotenuse BT 17

perpendicular - A5 8

gn = T =
hypotenuse  BC 17
base AC 15
cosl=————— =" =_"
hypotenuze  AC 17
sinB.cosC +cos B sinC = EE-%-EE
17 17 17 17
_225+64
289
_ 2BS

289
-1



Solution 3:

Consider the diagram as

12

M

A
= 5~

Givenangle 4ng =90 and 30 = of°

= AF* = AD* L BIF (ABishypotenuse in &ABD]
= AB* =3 44*
AB =9+416=25 and AB=5

= B* = g0? +DC"2(BC"is hypotenuse in &BDC']
= nCi=102 -4
DC?=144-16=128 and DT =32

base A3
pog A= ==~
hypotenuse  AE 5

cosmed = hypotenuse =£= E

perpendicular D 4

b A= perpendlcularzﬁzi
base A 3
cor A= hypotenuse =£= E
base AD 3
PRC
tangﬂ—seczﬂz[—] - —]
3 3
_16 25
93
e
=-1

(iv)

C_perpendicular_BD 4 1
hypotenuse BT 12 3

sin
hypotenuse  BC 12 3 B2
base no 8\46 2~JE 4

sec(' =

(i}

corCo_bme DO B2 _, 5
perpendicular 5D 4

sin e perpendicular 8D 4 1

hypotenuse T BC12 3
2
cot? = 1 =(2J§)— L

sin? 1 2
3

=5-9
=-1



Solution 4:

Givenangle 408 =90 and 400 = 90"

= AF* = AD* 4+ BIF (ﬂBishypotenuse in :'_\.ABD}
=13% = 4D% +5°
AT =169-25=144 and AD =12

= AC* = ADP 4+ DcP {AC"ishypotenuse in &ADC]
= AC? =12° +16°
AC* =144+ 256 = 400 and AC = 20

(i)

inB= perpendicular _ E _ E
hypotenuse AR 13

(ii)

b O — perpendicular . AD 12 3

base  DC 16 4

s B hypotenuse _ ﬁ =E
base BD 5
ran B = perpendicular _ @ N 12

base B 5

2 2
sec? B—tan® B= E - E
5] 5

169144
25
25
T o5
=1
(iv)

sin O perpendicular _ AD E: E

hypotenuse AC 20 5
base Do 16 4
hypotenuse  AC 20 5

2 2
sin? C4eoes? = E + i
5] 5

_9+16
T25
25

25
=1

cosl =



Solution 5:
Consider the diagram below:

Ix

sinA:E
5

. perpendicular 3 BC 3
g ——— == =_
hypotenuse 5 5

Therefore if length of B¢ = 3x,lengthof A7 =5x
Since

AB* 4 BC* = AC? [Using PythagorasTheorem]
AB? +(32) = (52’

AB* =255 —9x = 165"

LAR= 4x{base}

MNow

(i}

A perpendicular _ 3_2.' _ E
base 4x 4

(i)

cos Ao base 4x i

hypotenuse 5z 5



Solution 6:
Givenangle 48¢ = 90" inthe figure

= A% = AB*4+ BC* (ﬂCishypotenuse in :'_\.ABC}
= AT = o +4°
AC? =24% and AT = 2a

Now

gy cin g Popendicular, 5C o L
hypotenuse AT ﬁa JE

i) gec A= 7h3rpotenuse = £ = V2a =2

base AR a

(i) sin 4 < Porpendieular  BC a1
hypotenuse AC ﬁa ﬁ

. base AR a 1

hypotenuse B Ez \,Ea B E

2 2
! 1 1
cost A+sintd=| — | +| —
Nz /)

= e
2 2

=1




Solution 7:
Consider the diagram below:

13x

;:\

cosd=—
13

baze B i :ﬁ B i
hypotenuze 13 AT 13
Therefore if length of 48 = 5x.lengthof AC =13x
Since

AR 4B = AC* [Using Pythagoras Theorem]
(5x)" +BC% = {132)°

BCY =169x" - 255 = 144%°

- BC =12x(perpendicular)

ND‘:\"
—e perpendicular 12z _ 12

ig

base TR
iy B perpendicular N 12_x _ E
hypotenuse  13x 13
cotﬂz—basé :E:i
perpendicular 12x 12
(i)
sin A—cot A4
2tan A
25
_1z 12
3]
5
_ 75 3
156 24

395
3744

(ii)

cot A+

cos.d
R
125

13
5 13
1205
131

&0



Solution 8:

Consider the diagram below:

snscf?l:E
21
. hypotenuse 29 AT 29
i === —
base 21 AR 21
Therefore if length of 48 = 21, lengthof AC =29x
Since

AR 4 BCR = At [Using Pythagoras Theorem]
(21xY + BC? = (29x)°
BT =841x" - 4415 = 4005
L BC = 20x(perpendicu1ar]
ND‘:\"
sin A= perpendicular _ & _ %

hypotenuse 29x 29
o perpendicular  20x 20

base 21x 21

Therefore

sin d———
tan A

20 1

-5

21

_20 21
29 20
208
580



Solution 9:

Consider the diagram below:

o

4x

1:5111_r‘_1=i
3

. perpendicular 4 5C 4
g — == = —

basze 3 AR 3
Therefore if length of AB=3x length of BC=4x
Since

AR 4 BCE = ACt [Using PythagorasTheorem]
(32)" +{4x)' = Ac?

Ac? =95 +16x° = 2547

2 AC= 5x(hypotenuse)

ND.‘iJ\'I
hypotenuse £ B S_x B E
base AR 3x 3

o base AR 3x E

perpendicular T BC - 4z 4

hypotenuse AT x5
cosecAd=——"" """ " """
perpendicular S50 4z 4

sec A=

Therefore
cosecd
cotAd—sec d



Solution 10:

Consider the diagram below:

doot A=3
u:o'ui:E
4
. base 3 AR 3
g ———— == ==
perpendicular 4 BC 4

4x

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

Since

AR 4 BCR = A [Using Pythagoras Theorem]

(3x)" +(4z) = AC?
A =92 +162° = 25x°
o AC = 5x(hypotenuse)

(i}
sin A= perpendicular _ dx _ 4

hypotenuse 5 5
(if)

hypotenuse AT 5z 5

g =" T T T T
base AR 3x 3
(iif)
perpendicular  BC 4x
cot A= E
4

2 2
cosec” A—cot® A

T

16
16

16
=il

5

4



Solution 11:

Consider the diagram below:

A B
3Ix

cosA=06
cos;‘lz—:E

0 5
. base 3 AR =
g — ===
hypotenuse 3 &5

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

ARy Bt = AR [Using PythagorasTheorem]
(3z)" + BC? = (5}

BC? =252 - 95" =16x°

L BT =4x(perpendicular]

Now all other trigonometric ratios are
y erpendicular 4z 4
gip Ao POTPEIAOUTAT X

hypotenuse “sx 5
cosecﬂ:M:E:S_X:E
perpendicular BT 4x 4

hypotenuse AT 5z 5

spc ="t = = —_
base AB 3x 3
i perpendicular _ 4_x= i
base x
PRVER. . R N
perpendicular 4x 4
Solution 12:
Consider the diagram below:
C
C bx
* 5
A B
12x
tan A= i
12
. perpendicular 5 BC 5
jg——— === —
base 12 48 12

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

AB* 4 BC* = A [Using PythagorasTheorem]
(12z)° +{5x)" = AC*

AC? = 1445 + 257" = 169"

o AC =13x(hypotenuse)



i

(i)
base _AB 12x 12

cogd=— """ =" ="
hypotenuze AT 13x 13
(if)
sinﬂzperpen-chcular=5_x=i
hypotenuse  13x 13
(i)
cos A4+sin A
cosAd—sin 4
12,5
_13 13
2 3
13 13
17
e
Ed
13
7
=
7
Solution 13:

Consider the diagram below:

hypotenuse

/ NS
A -

base

sng=2

f?
;e perpendicular p
" hypotenuse g

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

Since

base’ +perpend cular® = hypotenuseg [Using PythagorasTheorem]
base? +[px}2 = [gx}g

base? = g2’ — p2x® = [qz _pz)xz
- base=,/g° — p¥x

Now

b 72
cos = ik L

hypotenusze - g

Therefore
cos&+sin &

i

) g

_pHd ¢

d



Solution 14:

Consider the diagram below:

A B
cosd= l
2
o bme 148 1
“hypotenuse T2 ACT 2
Therefore if length of AB = x, length of AC = 2x
Since
AR 4 BCE = ACt [Using PythagorasTheorem]
(Y + BC* =2z’
BC? =4y -4 =34
L BT = x@x{perpendicular]
Consider the diagram below:
C

sinf=—4
2
perpendicular 1 AT 1

—_—= = ——=—F
& hypotenuse 42 BT 2

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

Since
AR A0 = BC? [Using PythagorasTheorem]

AR+ = (\E;\')E
AR =22 - =4
L AR = x{base}

Nowy
_— perpendicular _ \f?_ax =~.f§

bage

tan B — perpendicular _F
base x

Therefore
tan A—tan 5

1+tan Atan B
_ 31
144
_Af3-1 J
T+
_4-243

4“\

1l
%]

|
-i‘_jl\-’
i)



Solution 15:
Consider the diagram below:

hypotenuse

s

7 L

Ihase

Soot8=12
cot &= E
5
hase 12

I‘.Q.ilz
perpendicular 5

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

Since

base’ + perpendicular® = hypotenuse® [Using PythagorasTheorem]
(12;{]2 +{5:Jr}2 = hypotenus et

hypotenus e = 144x* +25x° = 169x°

© hypotenuse =13x

MNaw
coserdm hypotenuse _ E _ E
perpendicular Sz 5
coc 8= hypotenuse _ E _ E
base 12x 12
Therefore
cosec&4-sec &
13y 13
= 4+=
5012
_a
60
_3H

&0

perpendicular



Solution 16:
Consider the diagram below:

hypotenuse

/ perpendicular

tan:lrzll
3

4
tan x=—
3

i perpendicular 4
. base 3

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

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

{3x}2 + (4:{}2 = h3rpr:>1:n3nusn32
hypotenuse2 =9x* +16x° = 25%°
~. hypotenuse = 5x

MNow

. dicul 4x 4
sin 5= DEpERdicular _ Ax

hypotenuse x5
base 3 3

COSA =S ——————— = — ==

hypotenuse 5x 3

Therefore
deinx—3cos? x4+ 2

AR

64 27
=224
25 25
87
25

12
:3—

25



Solution 17:
Consider the diagram below:

hypotenuse

/ perpendicuiar
BE

base

cosec&’z-\g

hypotenuse wﬁ
" perpendicular 1

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

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

2
base® +(;':}2 = [w,!‘gx)
base® =557 —x* =4x°
L base=2x

ND"F’U‘
ind= perpendicular  x 1

hypotenuse \Ex 5
base 2x 2

cofgf=—0———— = —— =
i

hypotenuse \Ex - E
(i)

2 —zin?d-cosl &

(] 3]

1 cost 8

2+ -
sin®d  sin®s




Solution 18:
Consider the diagram below:

seu:A:—\E

I_lélhypotenuse N £:£= E
base 1 A1

Therefore if length of AB = x, length o-'AC . EX

Since

AB* 4 BC* = A [Using PythagorasTheorem]
2

(xf +BC% = [\Ex)

BCi=oxt =t

L BT = x(perpendicular}

MNaow
b= perpendicular X
base x
SinA=perpenchcular __x =L
hypotenuse ﬁx ﬁ
base x 1
cogsd=— —— = _ =
hypotenuse \Ex \E
Therefore

Jcos® A+5tan’ A
dtan® A—sin® A

) 3(%]2 +5(1)°
()

—
L)

-1 [\J|=_J|m|

I
—_
1] o




Solution 19:
Consider the diagram below:

cotf=1
base 1

I‘.é‘.il:
perpendicular 1

hypotenuse

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

Since

base® +perpend cular” = hgrpotnanuse2 [Using PythagorasTheorem]

(x}z +{x)2 =hypetenuse®
hypotenuse® = x* + 2° = 22¢°

.. hypotenuse = ﬁx

MNow

. dicul 1
sip g = petpendicular &

hypotenuse ﬁx - E

tan & = perpendicular _X_q

base x

Therefore
Stan® 8+ 2sin® §-3

2 1 3
—5{1] +2[E] 3
=5+1-3
=3
Solution 20:

Givenangle D4 =90 and 24038 = 9n°in the figure

perpendicular

= A% = AD? 4+ DCP (ﬂC"is hypotenuse in MDC]

= AD* = 26" —10°
AD? =576 and AD= 24

Again

= AB* = AD* + BD* (ABishypotenuse in A4ABD)

= A8% =24% +32°
AP =1600 and A8 =40

Now
(i)
cotx:baisézﬂzﬁz 2.4
perpendicular D 10
(i)
i perpendicular =£= E =E
hypotenusze AR 40 5
perpendicular  AD 24 3
ta.n}" U — L e = e
base B0 32 4



s1n2y tanzy
1 1

N
9
_ 8
9
=1
(iii)
i _ perpendicular A0 24 3
base BD 2 4
base AD 2412
cogx=— =" == ==
hypotenuse AT 26 13
baze gD 32 4
posy=— = ==
hypotenuse A5 40 5
Therefore
)

5
= +Btan y
COSX  COSY

=£_E+g[§]
1z 4 |1
13 5
1325
2 4
 26-25+24
-
25
T4

+6

=6

Ia | —



Exercise 22(B)

Solution 1:
Consider the given figure

y
(i}

Since the triangle is a right angled triangle, so using Pythagorean Theorem
2% =y 41
y=4-1=3

y=rB

(i)

din 2 = perpendicular N ﬁ
hypotenuse 2

(iii)

. _ perpendicular \E

tan x
base
. hypotenuse
secx” = Y RRICHISE 2
base
Therefore

{sec X —tan x':] {sec x +tan x'}

(o)

=4-3
=1
Solution 2:

Consider the given figure




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

AD? =g 6t

ANt = 64 436 =100
An=10

Also

BOR = At 48t
B =17 gt =225
BCo=15

1
i

perpendicular &

siny=—-— = —
hypotenuse 17
(i)
. base & 3
oSy =—————— = —=—
hypotenuse 10 5
(i)
.. perpendicular A5 B 4
siny == =T - —_
hypotenuse  AD 10 5
base E 3

cosp =——— = — ==

hypotenuse 10 5

tan 1 = perpendicular B ﬁ: E
base BT 15

Therefore
3tan & — 2sin " +dcos y”

-(5)-23)3)

_5_ 8,12
505 5
_g2
]
Solution 3:

Consider the given figure

Scm

B A1

A
12 cm
Since the triangle is a risht angled triangle, so using Pythasorean Theorem
ATt =51 4122
ACt =25 4144 =169
AZ =13

In ACTBD and ACTRA Lthe (7 is common to both the triangles, 708 = /(084 = 9(° so therefore S (7B = ~CAB .
Therefore ACEBD and AC'BA are similar triangles according to AAA Rule

So
c_4p
B BD
B_12
5 BD
BD:E
13
(i)
0
cosDBC—Pe B0 13 12
hypotenuse &2 5013
(i)
60
cotsDBA=_ PRe _BD_13_ 5

perpendicular T AB 12 13



Solution 4:
Consider the given figure

A
D »
v
=
C B
3cm
Since the triangle is a right angled triangle, so using Pythagorean Theorem
ACt =443
ACr =16+9=25
AT =15

In ACED and ACYRA L the ~ is common to both the triangles, <N E = #7784 = 90" 50 therefore A BN = S4B .
Therefore AC'E D and AC'EA are similar triangles according to AAA Rule

So
AC AR
BC BD
5 4
3 ED
BD:E
3

Mow using Pythagorean Theorem

2
D=3 —(E]
5

Dczzg_ﬂzﬂ

25 25
DC’:E
5

Therefore

AD =40 -0

3
tan / DBC = perpendicular _ DC i _3
base BD 12 4
5
(i)
16

sinsDEA =



Solution 5:
Consider the figure below

D

Inthe isosceles A 43¢, A8 = AT =15cm and B0 =18cm the perpendicular drawn from angle 4 totheside B¢ divides theside B¢ into two
equal parts B0 =0C=%cm
base _ B 8

cos L AR = —0 = —— = =E
hypotenuse 48 15 5

Solution 6:

Consider the figure below

D

In the isosceles A4B, AR = AC = 5cm and 80 =8cm the perpendicular drawn from angle 4 to the side B¢ divides the side B into two
equal parts 80=0C=4cm
Since SANDE = 00"
= AF* = AD* + BIF (ﬂBishypotenuse in :'_UlBD}
= AD* =5 4
AD* =9 and AD =3



=
)

sinﬁzﬂz—
AR
(i)
e -3
o4
i)
sin.8=£=E
AR 5
cos B2
AB 5

Therefore
sin® B4ecos® B

4

25
=1

o
(iv)

+
wh | s

tan ' =

cot B =

S|

Therefore
tan O — cot &

3 4
4 3

Solution 7:
Consider the figure

15




. 3
tan x =—

4
. perpendicular ﬁ _E
o base AR 4

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

Since
BC? AR = AC* [Using PythagOrasTheorem]
(32} +(4x) = AC?
AC* =92 +16x" = 2527
L AC=5x
MNow
BT =15
3x=15
x=5

Therefore
A =4x

=4x5

= 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 arectangle.

MNow in right angled triangle BCD using Pythagorean Theorem

= BD* = BC* +CD* (ABishypotenuse in A4BD)
=D =13 -12"=25
D=5

\
i

: chro5
singp=—=—
B 13
g 22 _12_4
9 3
(i)
snac:f?:£
AR
sec9=£
AD =%gecd
Or
cosnac::f?:£
Ei
cosecd=—"—
1

Al =12cosecd

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



Solution 9:
Given
san b= i
3

i perpendicular £_ i
" hypotenuse AB 5

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

Since
BCP 4 A0 = AR [Using Pythagoras Theorem]

(52} —(4xY = BC?

B =94t
L BCO=3x
MNow
B =15
3x=15
x=35
(i)
AT =4x
=4x5
=20cm
And
Al =5x
=5%x5
= Z5cm
(i)
Given
tan LﬂDC:%

i perpendicular AT 1

base D 1

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



Eiﬂll’;;-l- oDt = AD? [Using PythagOrasTheorem]
(x) +(x)' = 4D?
AD? =25
L AD= ng

Maow
AC =20

x=20

So
ADzﬁx
=220

= 20\50111

And
O =20cm

Mow

Solution 10:
sin A+cosecd =2
Squaring both sides
(sin A+ coseuﬂ]z =
sin? A4cosec® A+235in A cosecd=4
1
sin” A+cosec’ A+ 2_5i~r[ﬁ ——=d

sird

sin A4cosectd=2

Solution 11:

tan A+cotd=25
Squaring both sides

(tan A+cot;‘_1}2 =5
tan? A+cot®A+2tan A cotd =25

1
tan® A+cot” A+2tard  —— =25

farrd

tan? A+cot®d=23



Consider the diagram below:

Ix

4x

dsinf=3cosd
1:a115'=E
4

dicul i B
; g DETPENdicular _ 3

3

base 47 AB 4
Therefore if length of BC = 3x, length of AB = 4x
Since
AR+ Bt = AC? [Using Pythagoras Theorem]
(4xY +(3x) = AC?
AC? = 254"
AT = Sx{hypotenuse}

"y

BT O3
sind=—==
AT 5
(i)
cosa= A8 _14
AT 5
Solution 12:
(iii)
cot&= ﬁ = i
B3
cosecd = E = E
ABC 3
Therefore

2 2
cot® #—cosec”d

(-6

doost @—3Isin’ 9+ 2

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

12

=3__
25



Solution 13:

Consider the diagram below:

17ces =135
cosé‘:E
17

base

g — =
hypotenuse

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

Since

AB*+BC? = AC”

15 A8 15
e =
17 A0 17

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

B =545

. BC =8x(perpendicular)

Now

a2 _ 17
AB 15

g 20 _ 8
A 15

Therefore

tan &+ 2sec &

_ 8.2

15 15

.

15

14

- ? Solution 14:
Sposd-12sndA=10

[Using Pythagoras Theorem]

cos A
cos.d

cos.d

4
- 2§ Scosd=12sin A
sin A _i
cos A 12
tanﬂ:i
12
MNow
sin A
sin A+cos A g4
Scos d—sind 2cosﬂ_sinj;l
cosd
_ tan A+1
C 2—tan 4
24
_ 12
o2
12
E
I
E
12
17

12




Solution 15:
Since [ ismid-point of 47 so AC =20

1
il

tan ZCAB
tan #C'DB

Solution 16:
Consider the diagram below:

3x

4x

3cosA=4sn A

cotf.l:i

3
. base 4 AZ 4
je— ==
perpendicular 3 8 3

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

Since
AB* 4 BC? = ACH [Using Pythagoras Theorem]

(4x) + (32 = AC?
AC* = 2547
LAC= 5x{hypotenuse]

o
i)

cosx?l:—Bzi
A& 35

(i)
cosecd = £ = E
BC



Therefore
3—cot? A+cosecid

2 2

=4 i + E
3 3

_27-16+25

9
36

=4

Solution 17:
Consider the figure

A
fan A= 2 =2
o 4
;e perpendicular BT 3
o base AR 4

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

Since
BC? 4+ 4B = ACP [Using Pythagoras Theorem |
(3x)" +{4x)' = AC*
AT =97 41627 = 2527
AT =5x
MNow
A =30
Sx =30
x=6
Therefore
AR =4x
=dx6
= 2dcm
And
BC=3x
=3xb

=18cm



Solution 18:
Consider the figure

The diagonals of a rhombus bisects each other perpendicularly

c-:)séC';‘.LBzizE

103
g base _%_E
" hypotenuse T AB 5

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

Since
OB 404 = AR? [Using Pythagoras Theorem]
(5z)" —(3z) = 0B
OB =16
OB =4x
MNowy
OF =8
dx=8
X =2

Therefore
AB=5x

= 5}(2
=10cm

And
o4 =3x

=3x2

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

The diagonals are

BD=8=2
=1écm

AT =6x=2
=12cm

Solution 19:

Consider the figure below

A

D

In the isosceles A 45 . the perpendicular drawn from angle 4 tothe side B¢ divides the side B into two equal parts BD=0C=9%9cm



Since ~4NE =490"
= AB* = AD? + BD* (ABishypotenuse in A4BD)
= A =15"-¢*
AD* =144 and AD=12
(i)
base BD % 3

ol — = = =

hypotenuze  AE 15 5
(i)

sin

C_perpendicular_AD 12 ﬂ
hypotenuse Af 1 3

_ perpendicular 4D 12 4

tan F=_— T T T
base 8D 5 3
base gD 5 3
Therefore

tan® B —zec® B+2

2 2
OROE
3) |3
_16-25+418
9

I}
LY ) Ve

Solution 20:

Consider the figure below

sinBziz i
0 35
i perpendicular AL i

" hypotenuse T AR5

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

AD? 4 BIPR = AR? [Using Pythagoras Theorem]
(5x)° - {4x) = BD?
BD* =9x°
L BD=13x
Now
BD=9
3x=9

x=15



Therefore

AB=5x
=5x3
=15cm

And

AD=4x
:4}(3
=12cm

Again
1
tan C' = -
1

;g perpendicular 40 1

base noo1
Therefore if length of perpendicular = %, length of base = x

Since

AD* 4 DO = AC? [Using PythagOrasTheorem]
(xY +{x)" = 4C*

AC? =124t

s AT =x

Maow
AD =12

x=12
Therefore
D =x

=12cm

And
AT = 2x
=212

=12J§cm

Solution 21:
gtan A= p

taruﬂlz£

g
ND.'—,\’I

psinﬂ_gcosﬂ

psin;‘.l—gcosﬁz cos A cos A
psin A+gcos A psinﬂ_i_gcosﬂ
cos.Ad cos A
ptan A—g

ptan A+g




Solution 22:
Consider the figure

sinAd=cos A
taru‘.l:1
1

i perpendicular BT 1

base E_ 1
Therefore if length of perpendicular = x, length of base = x
Since
AR 4B = A [Using PythagorasTheorem]
(x¥ +{x)" = AC?

AT =25
L AT =f2x
Now

A
seu:A:—:«.E
AB

Therefore
2tan® A—2sec’ A+5

= 201 -2(+2) 45
20— 445
-3




Solution 23:
Consider the diagram

A
B
15 =
cotZARD =" =2
m 2z
is baze _ AR 3
" perpendicular BD 2
Therefore if length of base = 3x, length of perpendicular = 2x

alnce

AR+ ATP = BIP [Using Pythagoras Theorem]
(3x)" + (2x) = BD?

BD* =137
: BD =13z
Now
BD =26
J13x=26
_ 3
3
Therefore
Al =2x
26
= 2}(—
i3
NEN
13
AR =3x
= BXE
13
I
NE
Now
Areaof rectangle 4800 = AB = AD
IV
V1313
=312cm?
Perimeter of rectangle ABCD = 2{ A5+ A1)
(78,52
J130413
_ 260
J13

= 20J1_30m



Solution 24:
Consider the figure

2sinx=yf§

. 3
nx=—
2

- perpendicular  BC \E
" hypotenuse AT 2
Therefore if length of perpendicular = \Ex- length of hypoteruze= 2x

Since

AB* 4 BC* = A [Using PythagorasTheorem]

(2;{]2 - [-g,@x)z = 45°

AR =3t
LAR=x
Now
AB 1
COSx=—=—
AT 2

4sin® x—3Isin xzé{ﬁf —3[£J
2 2
U333

2 2
=0
(ii)
1

3
3cosx—dcos x=3-l—4.[_]
2 2

1
2

oo | e



Solution 25:
Consider the diagram below:

A B
sin A= £
2
= perpendicular \E - B0 ~J§
" hypotenuse 2 AT 2
Therefore if length of B¢ = ﬁx. lengthof 4 =2x
Since
AB* 4 B = ACH [Using Pythagoras Theorem]
2
(V3r) +48° = (2x)’
AB? =5
L AB= x(base)
Consider the diagram below:
C

B A
cos B = £
2
o bae N3 _ AB 3
hypotenuse 2 BT 2

Therefore if length of 475 = ﬁx- lensthof B¢ =2x
Since
AB* 4 AC? = B [Using PythagorasTheorem]

2
Act+ (3 = (2x)"
AP = 5
LAC= x{perpendicular]
ND.‘i’\"
- perpendicular =ﬁ =~,f?_>

base x

tan B = perpendicular x

base _Ez
Ji-

1
tan A—tan B _ E
l+tan dtan B 1
1443 —
$ 5

Sl

=

Therefore

= oftal



Solution 26:

Consider the given diagram as

Using Pythagorean Theorem
AD? ¢ Do = Ac?
DR =20t 120 = 256
DT =16

Now
BC =804+ DC

21=804+16

BD=45
Againusing Pythagorean Theorem
ADE 4 REP = AR

122 45¢ = AR
AB* =169
Af =13
MNow
B 5
SINxX= —=—
AF 13
) A 12 3
siny=——=
AT 200 05
oo 16 4
coty=——=—=—
A1z 3
Therefore
10 & 10 & [4]
— +———broty=—+—=—-96| =
sSinx  slny R 3
12 5
120 30 24
=4+ —
o 303
=26+10-8

=28

M




Solution 27:

Consider the figure

A
sec;‘lzﬁ
. hypotenuse  AC
= =.f2
- haze Af J_

Therefore if length of bhase = x, length of hypotenuse = JE;;
Since

AR+ BCE = At [Using PythagorasTheorem]

(*Ex)z - {x]z =gt

B =x
L BC=x
Mow
1 1
cosd= =—
sec A .,.E
i A= _C = L
AT Sz
tatl A = % :1
AEB
1
cot A= —=1
tan A
Therefore

2

1

3 +2| =

Zeot® A+2sin® 4 & (ﬁ]
tan® A—cos® A 12_{ 1 T




Solution 28:

cosf==
5

MNowe
1 cosd

cosecd—cotd  wn g sind
cosecf+cotd 1 L Les g
sind  sind
l-cosd

sin &
1+cosd

sin &
1-cos @
14+cosd

—
|
Lh| L

_.
+
Lh| L

= G302 on] calun ro

Solution 29:
cosecd+sin A= 5%

Squaring both sides

{cosec_r‘_l—i- s A}z = [5

cosec d4sin’ A+2_;,orec/ff-

cosec A+sint A=

cosec’ d4sin® A= 25

1

3rosd

cosd

Solution 30:
Scosf=6snd
tan 5':E
6
ND"."J'
(i)
tané':E
6
(ii)
125in9_
12350 8-3cos8  cosg
12sin 8+3c0s8 126108
cos &
_ 12tan 8-
T 12tan 8+

Jrosd
cogd

3

3

ZOE

_;pge’cfzg
626
25

1

25



