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Selina ICSE Solutions for Class 9 Maths Chapter 23 Trigonometrical Ratios of Standard Angles
[Including Evaluation of an Expression Involving Trigonometric Ratios]

Exercise 23(A)

Solution 1:

Wsin 30%cos 30° = 143 =£
2 2 B}
0 o1
(i1 tan 307 tan 60 :_[ﬁ):l
3
2 2
[iil) cog™ 60D+sin23[]u:[l] +(l] :l+l:l
2 2 4 2

2 2
(V) cosec 60° — tan30° = (1] - (i] = 4.1 -1
J3) \3) 303

Wl
o 2 2
cos 60" + sec30° + tan?45" = [—J +[—J +1?

1 4
=—+-+1

4 3
3416412
1z
_31
1z

.

ol
12
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Solution 2:

2
2
(1) tan? 30° + tan®45" 4 tan?60° = 1 +13+[J§) =l+1+3=E=41
NE z 23
tan 45" +sec:r5|:|°_55in9|:|° 1 3 :1+4—5=
1 2

+

cosec3n®  cot45%  2eosn? 2

0

[

(iii} 3 sin= 30° + 2 tan* 607 - 5 cos= 45°

2 2
=3(%) +2[J§)2_5(LJ _3 g 2 3+ 10 1

N2 4 2 4 4

Solution 3:

(i} LHS=5in &0° cos 30° + cos 407, sin 30°

=££+ll=§+l=l=RHS
2 2 22 4 4

(ii) LHS=cos 30°. cos 607 - sin 30°. sin 40°
AB1_ 13 N3 B pus

2 2 22 4 4

.....

=[ﬁ)2—12:2—1:1=F&HS

(iv) LH5= cos< 307 - sin- 30°

2 2
- ig _(;]:E_l:l:cmam=mﬁ
p 2 4 4 2
o 2
(v) LHg= | 10" +1
tane0? —1

3
) [JEHT 4423 T 14ces3o”

JE-1 _4—2\5_1_E_1—605300
2

=RHS

(Vi) LHS= 3 cpsecfan® - 2 cot?an® + sec?45”

- 3(%] - z[ﬁ)ﬁ[ﬁf =4-6+2=0=RHS
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Solution 4:
(i)
RHS =
L2,
2 tan 30° _ V3 _ V3 _ 3 :ﬁ
25 mo 2
1 +tan®30 1+[1J IR S S
3 3 3

LHS=5in (2 =% 30" =s5ink60"=

N‘w

. LHS = RHS
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RHS,
-+
1-tan®30° _ = 3 _ 1
2 ]
1 +tan“30 1+% .

LHS,
cos (2 x30%=cos 60°= é

LHS = RHS
(iii)
FHS,

5 1 2
2tan 30" _ ﬁ _ ﬁ =\,f'§
1 —tan?30° - L 2

3 3

LHS,

tan (2 x 30" =tan 60" = ﬁ
LHS=EHS



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 5:

Giventhat AB=BC=x

CAC = AR 4 BCT = 2 = 22

. . AF x 1
ihsinds”=—"—"—= = —
AC w2 P
B x 1
iiecosds® =" = =—
AT xwfz
i) tan 45° = 22 _ X _
B0 x
Solution 6:

(i LHS=s5in 60" = g

3 1
RHS=2s5in 60°cos 60" =2 x — x —
sin 60°cos XX >

_y3

LHS = RHS

(i) LHS = 4(sin*30° + cos*60) - 3(cos245° — sin?90°)
A o
) =) )

11 1 42 ]
4[16 16} 3{2 1} 6 t3X3 =2
RHS =2

LHS = RHS
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Solution 7:
(7}
The angle, x is acute and hence we have, D<x< 90 degrees
We know that

2 2

cos“x +sin“x=1

= 25inx =1 [since cosx =sinx]

. 1
=5NK =——
V2
= x =45"
(i)
sec A = oosec A
cosd =sin g

mozf A = =in® 4
oosf b = 1- cost A

2oos? A =1
cos 4 = i
,.,.E
A = 45"
(iii)
tanf = cots
ftan# = 1
tan &
tant &= 1
tang=1
tan & = tan 45"
8= 45"

(iv)

sin x = cos v =5in (90" —y]

If % and vy are acute angles,

¥ =90 -y

=¥ +y=90°

Hence x and y are complementary angles



Solution 8:

1 cosé@

1

secd. cotd =

Sech, Cot 8=cosec § istrue

s é sing  sing

= Cosen g

Sinfd+cns®d =sin“d+1-sind=1

Solution 9:

(i) For acute angles, remember what sine means: opposite over hypotenuse. If we increase the angle,
then the opposite side gets larger. That means “opposite/hypotenuse” gets larger or increases.

(ii) For acute angles, remember what cosine means: base over hypotenuse. If we increase the angle,
then the hypotenuse side gets larger. That means “base/hypotenuse” gets smaller or decreases.

(iii) For acute angles, remember what tangent means: opposite over base. If we decrease the angle, then
the opposite side gets smaller. That means “opposite /base” gets decreases.

Solution 10:
= 1.732
ilsinen® = £= - 0.87
2 2
& % o E—2x1.732=3.46
) tanzp® 1

N
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Solution 11:

(i) Given that A=1g0
COS3A — 200544 ':':'5(3 x 150) —2cos (4x 15':')

sin3a +2sinda Sif (3 . 15'3')4_ 25iﬂ(4x 15':')

cos 4-5':' — 2cas EuIII':'
sin 457 + 2 zin a0d

i
1

(i) Given that B= 2nY

3sin3B +2 CDS{EE +5':') 3sin3 = 207 +2|:|:|5(2 x20” +5':')

9 cos 3B — sin(EE- — 10'3) 2 cosa =200 — Sin(E w209 — 10'3}

3sina0” + 2 cos 457
2 cas60Y — sinan”

84
7

345
=+

2
33+ 242

Exercise 23(B)
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Solution 1:
Given A= 60%and B = 307
(i)
LHS = sinf4 + 8)
- sm{aoﬂ + 30”)
sin 0"
-1
HHS ==sin AcosB + cos A sin B
= sin 60° cos 30° + oos &0° sin 30°

B3 11
"o 2 "33
3 1
“a373
=1
LHS = RHS

(i)
LHE = cos[;’-‘. + B]
- cos (60” + 30”)

= cos90”
=0
RHEHE=cos AcosB - sin AsinB
= cos 60° cos 307 - sin 60° sin 307

22 22
_B 45
4 4
-0
LHS = RHS

LHS = -:GS{I—" - B]
_ cos (60” - 3[:1”)
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= cos307

NE]

=2
HFHS =cos AcosB + sinAsin B

= cos 60° cos 30° + sin 60° sin 30°

tan 4 - tang
1+ tand tang

tan 60" - tan 30°
1+ tan&l® tan30°

5
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Solution 2:

Given A= 301
(i)

e

sin 24 = sin 2[30”)= sins0" = =

2sin & cos A = 2sin 307 cos 30°

4IE

Ztana _ 2tanz0”
1+tan® & 1+ tan® 307

e

By

2

Ztan A

Lsin 24 = Zsin A cos A = —
1+ tan® A4
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cosZh = Cos 2(3[]':') = cosE0”
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1

costh — sinfh = cosf30" — sinf30

1
]

N Y

1—tan & 1—tan® 20"
z z i]
14 tan™ A 1+ tan™ 30

11
-3
1
1+§
2
T4
1
)

L Cos 28 = Cos%A - sinfAs

1 - 2sin®s =1 - 2sin‘30"

e

1

1-tan® .4
1+ tan® A4
i
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1 - 2sin®a=1 - 2sin"30"

e

1
2
S2c0sfA -1 = 1 - 2sinfA
(iv)

sin 34 = sin 3{30°)

sin 9o
1

Ssin A — 4sin®s = 3sin30° - 4s0°30°
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Solution 3:
Given that A =B = 45°
(i)
LHS = sin [A - B)
sin (45° - 45'3)
sinof
=0
HFHS =sinA s B - cosAsinB
=zin 45" cos 45" — oos 45° sin 45°

LHS = RHS
(ii)
LHS = cos [A + B)
= cOS {45'3 + 45'3)
cos90”
=0
HFHS =cos A ocosB — sinAsinB
=cos 45" cos 45° — sin 45° sin 45°
11 11
NEIN ERN i
=0
LHS = RHS
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Solution 4:
Given that A = 30°
0
LHE =cin 2 A

zin 3(30‘3)

sin90”

-1
RHS = 4 sin A& sin {60° _ ,&) sin (5D° + ,&)

= 4 5in 30° sin [60° - 30°) sin [60° + 30°)

pone

LHS = [sin & - oos A)°
- (Sin 307 - cos BD':']2

e
2 2

1;

2

3.

1
==+
2

2
-3
<

)

o
2
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HHS =1 — sin 2A

-1 - sin 2(300)
= 1-sin60”

3

=2
2-43

=2
LHS = RHS
(iii)
LHS = cos 24
= cos 2(3(]':')
= cos60°

1

2

RHS = cos*a - sin*A
=cos*30" - sint30°

£T-1)

_5_1
16 16
_1
=2
LHS = RHS
(iv)
| HS - 1—.c052ﬂ|
sin2A

1- COSE(BDD)
~ sin2[30°)
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1
1- =
=

e
2

1+ sin24+ cos28
sind+ cos 4

1+ SiHE(BD”)+c052(EDD)

LHS =

sin30" + cos 30"

=3
BHS = 2 cos A
= 2 Cos {BD':']

o
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(i)
LHS = 4 cos A cos (60° - A). cos (6[]” + A)
= 4 cos 307 cos (60° - 30‘3). oos (E:-D” + 300)
= 4 cos 30° ooz 307 coso0”
YEAIR'E
{2

=0
cos 348
cos 3(30”)

HHS

cos 90
=0
LHS = RHS

(wii)
os® A - cos34 . sin® A+ sin34
oo A sin A
cos? 30° - cosB(BD”) sin® 300 + sinB(BD”)
+
cos 307 sin 307

LHS =

Exercise 23(C)
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Solution 1:
(i}
2snhA =1
mn&=i
=

sind = sin30°
A =307

2oos2 b = 1

0:152;&=1
=

cos 2 A = cosel”
24 = an®
A =307

sin 34 = sinGo”
34 = 60"
A= 200

(iv)

sec 2 A 2
sec 2 A = sece0”
24 =608
A= 30"

mnan
W

u@tamﬂ« =1
1
tan A= —
NE]
tan 4 = tan30"
A= 307
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M
Wl

tan 34 = 1
tan 3 A = tan4s®
54 = 450
A =15"

(vii)
285 3A = 1
sin 3 A = —1
2

Sin34 = sin30°

34 = 300
A= 10"

(viii)
JEcot2 A = i
ot 2 A L

3

oot 2 A = cotal”
24 = 60"
A= 30"

Email : favouriteacademy@gmail.com
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Solution 2:

{Sir‘l.&. - 1} {ECDSA - 1] = 0
[sim& - 1]=D and
sind=1
sin 4 = sin9Q°
A= ap
(if)
{tanﬁa - 1] [cosecaﬂx - 1] = 0
tan & — 1=0 and
tan 4=1 and

tan 4 = tan4s” and

A= 45"

......

[sec 24 - 1) {cosec3A - 1) = O

sec 28 — 1 =0 and
sec 28 =1 and

sec 28 = sec0” and

A=Y
[iv)

cos3A [2sn2A - 1) = 0

Ccos 24 =0 and

cos 34 = cos90” and

348 =90 and

A =30

ahd

ahd
ahd

2oos b - 1=0

cos 4 = l
=
oos A = cos B0
A= a0v
cosec 38 — 1=0

cosec38=1
coser34 = cosecon”
A= 30"

cosec 38 — 1=0
cosecz3d =1

cosec3d = coseca0”
A =307

2sn28 - 1=0
sin 2H=l
2

sin 24 = sin30"
24 =30 = 4- 1"
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cosec 28 — 2) {cot3A - 1) = O

cosec 28 — 2=0 and oot 38 - 1=0
cosec 28 = 2 ahd oot 38 =1
cosec 28 = coser30”  and ot 34 = cot45”
24 = 30" and 34 = 45°
A=15" and A= 15"
Solution 3:
(i}
Zsinx"—- 1 =0
o
sin ®* = =
2
(if)
|
sinx® =2
=
sin x° = sin 30"
¥ =307
(iii)
cos " = oos 30° =

tan x® = tan 30° =
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Solution 4:

4 oos¥x® = 1
2
00s<x® [EJ
=
i
u]
cosx” = =
2
cosx” = cosa0”
x" = e0?

]
.,
| &
[ gh]
o
M| =
e
[ ]

I
-+
w
3

ra
s

=]
I

I
—
w
=

-
)]
]

=]

1]
—
[
|
——
I
o ——
-
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Solution 5:

4sin?e- 1= 0

Sinf 8 = 1
4
sing = l
=2
sin g = sin 307
g = 30"

cost 8+ tanté= cos 30" + tan®30°
Z

(2) (5]
z) "B

3.1

4 3

_9+4

1z

13

12
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Solution 6:
sin 34
sin 34

348 =
A=

1

sin20”

a?
=07

sin A = sin30°

sind = l
=2

cos 2A = cos 2{30°)

.....
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Solution 7:
(i}
2 cos 28 = ﬁ
oos 24 = E
cos 28 = cos 300
24 = =00
A= 15"
(i)
sin 34 = sin 3(15“)
= sin45”
1

N5

......

smz(?? - A) + m52(45°

Email : favouriteacademy@gmail.com

+A) - smz(?? - 15°)+ z::osz{-'ilS” + 15“)

= sin®60° + cos?a0”
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Solution 8:
(i}
Given that x = 307
sinx + cosy = 1
sin 30 + cosy= 1
oos y = 1-sin 30°
1
oosy=1-2
i3
05 W = 1
=2
oos y = 0os 607
v = 607

-

GiventhatB =20

Stanbh - 5cosB=~J§
Stan & — 5 oos 907 = 43

Stan &-0=43
NG

tanﬂu_?
tami'|=i

3

tan 4 = tan z0°
A =307
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Solution 9:
(i}
. 10
CoS W= —
20
., 1
Co5 T = —
2
(if)
o 1
CoE KT = —
=
cos x° = cos60”
%" = 600
(iii)
T 11
tan® % sin© %% tan®60%  sin© 607
1
- z 2
S )
2
_ 1 _ 4
3 3
=-1

tan x* = tan &60°

-5

o A
We know that tanx = —

BC
o V
=tanx’=—
10
=y = 10tanx"”

=y = 10tans0®

=y=10y3
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Solution 10:

(i)

tan&® = 2 1
5

(if)

tang” = 1

tan & = tan 45"

& = 45"

Sincg® — cos?a” = sinf45® — oost45”

(&) (2

sin & _2
X
sin 45° _2
X

B 5

~ sin4gn

P

1

J2

x =52
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Solution 11:
(i)
Z2sinAcosA — cosA - 2sndA + 1 =0
2snAcosd — cosA=2snA-1
[ESinﬂu—l]coaﬂu—{EsinA—lkD
{25inA—1]=D and cosA=1
Simi‘u=% and s A= cosf
A=30" and A =0
(ii)
tan & — 2cosAtan b + 2cosA -1 = 0O
tand - Zocoshtan A=1-2cos A
tamﬂu{l—z c:os;ﬂ\]—{l—z COS.&.}:D
[1—2 Q}S.&.}[taﬁ(ﬂ—l]=ﬂ
1-2cosA=0 and tanA-1=10

COSA=% and tanA=1

A=60" and A= 45°
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Soosth — 3coshA o+ 1 = O
2 oos%h — cosA-Zosh+y 1 = 0
cosﬁ[zcce/ﬂu—l]—{zoasaﬂ—lktj

(2oosA-1){oosA-1)=0
2ecosA-1=0 and cosd-1=10

DDSA=% and cosA=1

A=60" and A=0°
(iv)
2tan 34 cos 34 — tan 3A + 1 = 2 cos 34
2tan A cos 38 — tan 3A=2oos 3A-1
tan3A({2cos 3A-1)=2 cos 3A-1
(2 cos 3A-1){tan34-1)= 0
208 34-1=0 and tan34-1=0
r::osBA:% ahd tan34=1

34A=60" and 34-=45
A=20" ang A=15"
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Solution 12:
(i}
2coscx — 1 = 0
CoE S = 1
=2
Sy = 60°
x = 20"
(if)
X
—_-1=0
COs =
X
=1
Cos =
X ]
=0
3
x ="
(iii)
SN (x + lD°)=l
=2
=i (x + 10°)= sin 307
% + 10° = 30°
x = 20"
:i'._.'
oo (2)( - 31]”) =
COs (2>< - 3]”) = cosa0”
2w — 30° =
2w = 120°

x = 600

an®

Email : favouriteacademy@gmail.com
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My
LV ]

1
1

2
cos (3>< - 15°)= coss0r
3x — 15° = 607
3x = 75"
x = 25"

2 Cos {3>< - 15“)

COS (3>< - 15“)

[wi)
tanz(x - 5“) =3
tan(x - 5”)=~J§
tan(x —~ 5°)= tan 60"
x - 5° = 60°
x = 65"
[wii)
Star’(2x - 20°) = 1

1
tan|2x — 20%)=__
fox - 20)- &
tan(zx - BZI”)= tan 307
2% — 20° =307
Zx = 507
x = 25"
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{wiii)

co@{%+ lD"J = cos30°
X e = 30°
=2
x = 40"

Sinfx + sinc30° = 1
sinfx = 1-sin®30°
sirex = 1 - 1
4
Sy = 3
4
sinx = E
2
x = 607
coef30 + cos® = 1
ooz = 1- cos®30°
oos4x = 1 - 3
4
COSX = 1
=

o
I
[0}
o]
[l

Email : favouriteacademy@gmail.com
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{2}

cost30% ¢ sinf2x = 1
sinf2x = 1 - cos®30°
simf2y =1- 3
a4
. 1
oy = =
sin2x =
2x = 30°
x = 15"

by
1)

Sin*E0" + cos? (3><—9°] =1
6052(3:)(—9'3) - 1-sin?60"
O:‘ISZ(BX—QD)= 1—%
0352(3x—9°) =?1L
CDS(BX—QD) =%

Sx -9 = a0
3x = 69"

x = 23"
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Solution 13:
(i}
4 ooy = 3

Cos%y =

CoS N =

M|ﬁ]—] Bl

x = 30"
(i)
cos?30” 4+ cot®ze”

§+3
il

cosZx 4+ cot®x

I
L
|

COE 3% = 00S 3(30”) = osa0" =0

sin 2% = sin 2(30‘3) = sine0? = g
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Solution 14:

C
g
3
B !

From ad80

sin x® = E
=

(ii)

sin x® = é
=

sinx® = sineo”?
x" =&0"

tan =" = tan 607

-

cos % =

]
)
[0}
0]
]

[=]
I

Ll 0 Y Bl 6 | R O T

i (Y]
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Solution 15:
2cos [A + B) = 1

1
cce (A + E':u]=§
cos {A + B)=cose0”

Ao+ B=6of
2 sin {A— B] =1

zin {A - B]= l
=
A — B =30
Adding (1) and (2)

A+ B+ A-B=60"4 307

24 = 90f
A= 45"

A+ B=60"
B=60"-4
B = 60° - 457

g = 15"

L1



