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

Solution 1:
Givenangle 4R =90

A
3
& 3 I—B
= AC* = AR* + BC* (ACishy.potenuse}
= ACT =3 1 47
L ACT =9416=25 and AC =5
(i)
i = perpendicular ﬁ_i
hypotenusze :
{i)
COSJ&: C I q S S 2
(i) I
cot A=
{iv)
- C_'hypotenuse AT
base B 4
(v)
SR hypotenuse £ B E
perpendicular A8 3

(wi)

popid i perpEndicatar: A 4
base B 4



Solution 2:
Givenangle 2407 = 90

17

= BC* = AR + ACH (BC"is hypotenuse]
=17 =g +ac?
AC* =289-64=225and AT =15

base AR 8
ToT o s e ORI MO |yt gl
hypotenuse BT 17

tan C = perpendicul ar _ ﬁ =E
basze AC 15

perpendicular _ AC 15

sin B = el
hypotenusze BT 17

base AR B
cos =t — == —
hypotenuse BT 17

2 2
sin? B4oost B= E + E
17 17

| 225+64
289
289

T 289

=1

n B = perpendicular _ Ez E
hypotenuse 80 17

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

perpendicular A58 B

sn(C=i T T =
hypotenuze BT 17
base AC 15
cos (s — =T =T
hypotenuse EBC 17
sanf cosC4cosE sinl = EE-%-EE
17 17 17 17
_ 225464
289
_ 2BY
289

=1



Solution 3:

Consider the diagram as

1z

A
e g

Givenangle 4np =90 and 2N = o°

= AB* = AD* + BD® ( ABishypotenuse in A4BD)
= A8* =3 447
AB*=9+416=25and AB=5

= BC? = BD* + DC? { BC is hypotenuse in AZDC)
= Dot g?
DC? =144-16=128 and DT = 82

base A3
cogd=—uw—— =2 =
hypotenuse A8 5

HLE

coser A= hypotenuse =£= E

perpendicular  BD 4
(7if)

_ perpendicnlar B0 4

tan A
base AD =
— hypotenuse =£= E
base A3
AN 75y
tan® A—sec? A= [—] = [—]
3 3
_16_25
e
550
=-1
(iv)
inC= perpendicular " @ =i =l
hypotenuse  BC 12 3
(v
hypotenuse 5O 12 3 Wz
basze oo SJE 2«."’5 4
corcm— b _DC_BN2_,

perpendicular BD 4
= perpendicular _ BD _i

1
hypotenuze  BC 12 3
1 2 1
2 s 2
cot* O T (2\5) :

s1n

=8-9
=-1



Solution 4:

Glvenangle 408 =90 and 400 = 90"

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

= AC? = ADP 4+ DCP (ACishypotenuse in &ADC]
= AC? =12° +16°
AC? = 1444 256 = 400 and AC = 20

0
SEE perpendicular _ E _ E
hypotenuse AB 13

—— perpendicul ar L £ =E _E
baze ocoo1e 4
(i}
coc B = hypotenuse _ E =E
base BD 5
tan B — perpendicular _ £ =E
base EDL 5
2 2
sec? B—tan® B = [E] = [E]
3 3
_ 165144
23
_éd
25
=i

in e perpendicular g AD E _ E

hypotenuse AC 20 5
bwe _DC_16_4
hypotenuze AT 20 5

2 2
sin® O +eoes? (0= (2] + [i]
] 5

9416

25
25

25
=]

cosC =



Solution 5:
Consider the diagram below:

sin A =E
3

puRipmdeile o b2
 hypotenuse 5 AT 3
Therefore if length of 20" = 3%, lengthof AC =5z
Since
_._A,Bg +EBCH= A
AR +(3x) = (52)
AB* =255 - 95" = 164

[Using Pythagoras Theorerm |

LAB =4z {fbasé}
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Solution 6:
Givenangle 480 = o0° Inthe figure

M

= AC? = 48%+ BC* { ACishypotenuse in AABC)
= AC* = a® +4°

AC* =2a% and AC =22
r\JD.\-}?‘

perpendicular BT a 1
A T T — T ———
hypotenuse AT ~f§a «,E

i) sin

A hypotenuse  AC _ J2a _
base AL a

. perpendicular BT a 1
ffifsind=""" """ ="~ = = _
hypotenuse A ﬁa JE

ek base ﬁ_ ¢t _L

hypotennse - AT E_ ﬁ

2 2
. t 1
cos? A+sin? A= (—J -+ (—]
iz 2

= 4+ —
2 2

&1



Solution 7:
Consider the diagram below:

a\.

cosd=—
13

base _ 5 :AB _ 5
“hypotenuse 13 AC 13
Thereforeif lengthof 48 = 5x.lensthof 40 =13x
Since
AR 4B = Ac* [Using Py‘thagorasTheorem]
(5x)" +BC* =(132)°
BC? =1691" - 254" =1442"
w BC =12x(perpendicular)

Now
R perpendicular 12z = 12

ig

base S
S8 perpendicular _ 12_x i E
hypotenuze 13z 13
cot A — AN
perpendicular  12x 12
(i
sin A—cot A
2tan A
125
_1z 12
(3]
5
- 15
156 24

395
3744

(i)

cot A+

e
R
125
13
513
1205
181

&0



Solution 8:

Consider the diagram below:

sec A= E
21
i.g.hypotenuse _ 29 :}ﬂ 29

base T 21 4B - 21
Therefore if length of 48 = 21x,lengthof 40 =29y
Since

ARy Bt = AC? [Using PythagorasTheorem]

(21x) + BC? = (292)’

Bt =8417" - 441" = 4005

LBG = 20x(perpendicular]

MNow

sin A perpendicular N & _ @
hypotenuse 28x 29
i perpendicular & - %

base 21z 21
Therefore

sin‘r‘.l—L
tan A

20 1
->8
21
_20 21
T 20
209

580

2%x%

21x




Solution 9:

Consider the diagram below:

4x

tan‘r‘l:i
3

. perpendicular 4 BT 4

T e I o S LSS
base 3 AR E

Therefore if length of 48 = 3X length of BC = 4X

Since

AR 4 BC = At [Using PythagorasTheorem]
(3x)" +{4x) = AC?

AC? =95 +16x° = 2517

pe A= 5x(hypotenuse)

Mow
hypotenuse E_ 5_x - E
base AR 3x 3

g base st B B E

perpendicular T BC 3 ﬂ 4

COSECA:M:E:E:E
petpendicular | S0 4z 4

sec . d=

Therefore
cosecd
cotA—secd



Solution 10:

Consider the diagram below:

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

B

4x

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

Since

AR 4B = Ac* [Using Py‘thagorasTheorem]

(3x)" +(4z) = AC?

Ac? =95 +16x" = 25x°

o AC = 5x(hypotenuse)

(i}

oo perpendicular o 4_x= i
hypotenuse Sha

(i)

_hypotenuse  AC Sx 5

gec ="t Tt T
base HAEF N
(i)
cosec B hypotenuse =£=5_x=
perpendicular 5O 4x
u:ot_r‘.lzE
4

2 2
cosec” A—cot® A

G

16
16

16
=il

5

4



Solution 11:

Consider the diagram below:

cos A=06
3

cosd=—==
10

a

base 3 AR 3
_:_—g

18—
hypotenuse 5 &

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

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

BC = 252" - 92" =16x"

1 =4x{perpendicular}

MNow all ather trigonometric ratios are

S perpendicular e 4_x= i
hypotenuse i )
Cosec_fﬂz—hypcltenuse =£= 5_.7{:2

perpendicular 5C 4x 4

hypotenuze AC Sz 5

sec.d= B0 S
hase A % =
s x perpendicular = 4_x= i
base ol o
cotd-—oeee _Fa 3
perpendicular  4x 4
Solution 12:
Consider the diagram below:
C
A S
A B
12%
tan A= i
12
. perpendicular 3 BC 5
pg e Ry B
base 12 45 12

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

AB* 4 BC* = ACH [Using Py‘thagorasTheorem]
(12x)° +{5x)" = AC*

Ac?=1445" + 254 = 168x

LAC = 13x(hypotenus e]



base _ AR 1ax 12

cogd=—r " =7 T
hypotenuze AT 13x 13

i

perpendicular  5x 5

sind="—"2"""" =" ="
hypotenuse  13x 13

(i)
cos d+sin d
cosd—sin A

12,5
=13 13

n_5

13 13

L
:E

)

13
o

[

=

Solution 13:
Consider the diagram below:

hypotenuse /

P
A

td

base

sinS‘:£

)
i perpendicular p
"7 hypotenuse g

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

Sinc

i)

base +perpend cular’ = hypotenuseg[Using PythagOrasTheorem]
base? +(px}2 = {gxf

base? = gtx? — pia? = (qz _pz}xz
L base= .o — p*x

Mow

b 73
cosd= L g =7

hypotenuse - g

Therefore
cos&4sin &

_ qu_pz+p

) g

_ptyg -2

g

perpendicular



Solution 14:

Consider the diagram below:

c
2 #
A B
cosd= l
2
o bme 1 48 1
" hypotenuse T2 AT 2
Therefore if length of AB = x, lensth of AC = 2x
Since
AB* 4 BC* = ACH [Using Pythagoras Theorem]
(Y +BC? = (22}
BC? =4x* -5 =34
2 Bh= ﬁx(perpendicular]
Consider the diagram below:
/ =
B C
B A

sin B =—
JZ
s perpendicular 1 A 1

" hypotenuse _JE Ezﬁ

Therefore if length of AC = %, length of BC= EX

Since

AR 4 AC? = B? [Using Dythagoras Theorem]
2

AB 45t = (\Ex)

AR* =24 - =72

LAEB = x{base}

ND.'!.\'l

- perpendicular _ \J@X :N@
base x

— perpendicular By

base x

Therefare
tan A—tan B
1+tan Atan B




Solution 15:

Consider thediagram below:
hypotenuse
' perpendicular
Scotd=12
o
Co 5
. base 12
Ie _— =
perpendicular 5

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

Since

‘base® +perpendicular® = hypotenuse? [Using"PytﬁagQras'Thegr"emJ
[12){)2 + (.5;.’}2 = h)?}:)'otenus'n:2

"lzlyp-::xtenusté2 =144%" +252° = 169x°

. hypotenuse =13

i class24

-COSEEQ.{-‘SE‘
_ 3 13
BT
221
=i

41

= 3_
&0




Solution 16:
Consider the diagram below:

hypotenuse
x
Ibase
tan x = 1l
3
4
tan x=—
3

i perpendicular 4
o base 2
Therefore if length of hase = 3x, length of perpendicular = 4%
Since
base® +perpendicular® = hypotenuse® [Using Pythagoras Theorem]
(3;\'}2 + (4?:}2 = h},rpr:)tn:m;sn:2
hypu::tenuse2 =9x" +16x° =25%°
" hypotenuse = 5x

ND‘F"J.
; dicul dx 4
sin x = POBERREAE B8 S
hypotenuse S5z 3
base 3% 3
COEX=S——————=—=—
hypotenuze  Sx 0 5
Therefore

dsin’ x—3cost x+2

FOROE

64 27
S
25 25
87
25

12
:3—

25

perpendicular



Solution 17:

Consider the diagram below:

hypotenuse /

-

/ perpendicular
A

base

cosec&’z-\ﬁ

hypotenuse \E
”perpendicular_ 1

Therefore if length of hypotenuse = V 3 X length of perpendicular = x

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

2
base +(x}2 = (—J‘gx)
base® = 55" —x* =45°
S base = 2x

Now
; dicul 1
sin g = Perpendiculiar -

hypotenuse \Ex B E
base 2x 2

cogf=—=— =

hypotenuse \,Ex - E
(i)

2 —zin? 8-rcos? &

(Rt

1 cos® &

2+ e ——
snd  sn®s




Solution 18:

Consider the diagram below:

seu:A:—\E

I_.Q.hypotenuse _ ﬁ:;ﬂ: E
base 1 AR 1

Therefore f length of AB =, length of AC = V2 X
Since

AB* 4 BC? = ACH [Using Pythagoras Theorem]
{xf + B = (\Ex)z

B =22t =2?

B = x(perpendicular)

Naow
R perpendicular T
base x
B perpendicular e i
hypotenusze \Ex \E
hase w 1
cosd=——— = =—
hypotenuze \Ex xﬁ
Therefore

Fcos? A+5tan® 4
4tan?® A—zin® A

) 3(%]2 +5(1*
3]

—
(SN

<] o I\J|--J|I\J|

1l
Fi,
1| o



Solution 19:

Consider the diagram below:

hypotenuse

/ perpendicular

base
cot&=1
; base 1
g —— ==
perpendicular 1

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

Since

base” + perpend cular’ = hypotenuse2 [Using Pythagoras Theorem]
[:Jr)2 +|:x}2 = hypotenuse®
hypotenuse® = x° + x° = 2x°

.. hypotenuse = ~J§x

MNow

: dicul 1
dip g = Perpendicu] s en

hypotenusze ~J"§x - E

S perpendicular s ay
base x

Therefore
Stan® 8+ 2sin’ 8- 3

=5(1}2+2[%]2—3

=541-3
=3
Solution 20:

Givenangle D47 = 90" and 2408 = 90" in the figure

= AC? = AD% + DC? (AT is hypotenuse in A4DC)
= AD* = 26— 10°

ADP =576 and 4D =24
Again
= 48% = AD* 4 BIF {ABishypotenuse in &ABD]
= 4B* = 24% 4 30°

ABY = 1600 and A8 =40

Naow

(i)

cotx:ba—s_ezﬂzﬁz 24
perpendicular 00 10

(i)

e perpendicular _ AD 24 3

hypotenuse A8 40 5
i perpendicular  AD 24 3

tan = = =_
base B 32 4



1 1
siﬁig;_ tan® y
11
- 2 2 = a
Gl (3
25 16
BER)
B
"9
=1
(i) . o )
ety 20 & 3
) ‘base BD 32 4
Cosx = .—.t:_)as.e = He =-§—.= 1—2-

hypotenuse CAC 26 13
base  BD 32 4
OGS T e i
hypotenuze AZ 40 5

class24




