Chapter 23. Trigonometrical Ratios of Standard
Angles [Including Evaluation of an Expression
Involving Trigonometric Ratios]

Exercise 23(A)

Solution 1:
Ulgin 30%cos 30° =
2
0 a1
(i1 tan 30" tan 60 =—[¢§)=1
3 3
[i11) cos® 60" + 5in® 30" = (%] +[ 1] = l+l= l
3 2
(iv) cosec? 60° — tan230° = (iJ —( ! J = . - ! =1
J3
1 i 3
W) sin30" + cosi30° + cot?45 = (EJ +[—J +1¢ = _+E+1= 2
{vi)
1 5 2
cos 60% + sec®30° + tan?45° = [—] +(—J 41

1 4

=it S
43

3416412

12

Solution 2:

pr—

2
]
0 tm230°+tan245°+tan260°=(i] +12 4+ ﬁ) =%+1+3=§=4%

N
oy tan 45" cecg0” Ssinon® 1 2 5 144-5
(i) + - T N —0
cos ec30®  cot4g5”®  2cosn? 2001 2 o

(iii) 3 sinZ 30% + 2tan? 60° - 5 cos< 45°

2 2

1 2 1 3 5 3+24-10 1

3| = | +2fBY -5 | =2+6-2=2T" - 4
[E] {I) (\EJ 4
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Solution 3:

(i) LHS=5sin 60° cos 30° + cos 60°. sin 30°

=££+ll:§+l=1=RHS
2 2 22 4 4

(i) LHS=cos 30°. cos 60° - sin 30°. sin 60°
115 B e

2 2 22 4 4
(i) LHS= cosec? 45° - cot? 45°

]
=[ﬁ) _12=2-1=1=RHS
(liv) LH5= cos? 307 - sin? 30°

2 2
- E _(lJ :E—lzlz cos b0V =RHS
2 2 4 4 2

2
tanen® +1

tane0® —1

(v] LHS5=

(1Y 428 P 1hcesof
V-1 _4—2ﬁ_1_ 3 1-cos30"
2

(VilLHS= 3 cosecf60” - 2 cot30° + sec4r5?

=3(i] ~2{B) +[B) =4-6+2=0-RHS

E]
Solution 4:
(i)
RHS =
oL 2,
2tan 30 ﬁ _ ﬁ _ W3 :ﬁ
2 o 2
1+tan®30" (1 LI S
3 3
J3
. o . 3
LHS =5in (2 x 30% =5sin 60 :T

~.LHS = RH5
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(ii)

RHS,

1 —tan®30° _
1 +tan30° 1

LHS,
cos (2x30M=cos 60" = %
LHS = RHS

.....

LHS,

tan (2 x 30" =tan 60" = ﬁ
LHS = RHS

Solution 5:
Giventhat AB=BC =x

CAC =AABR B = P =2
AB oz 1
Al x«j@ «E

T L SN .

HC=I~E «.E

(i) sin 45° =
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Solution 6:

(N LHS=sin 60" = g
H o [=] 3 l
EH5=2sin 60 cos &0 =2><Tx?

LHS = RHS5

(i) LHS = 4(sin*30° + cos*60°) — 3(cos245° — 5in%90°)

| 16 ' 16 2 16
RHS =2
L HS = RHS
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Solution 7:

1
il

The angle, x is acute and hence we have, O<x< 90 degrees

We know that

2 2

cos“x+sin“x=1

= 2sinx =1 [since cosx =sinx]

e
V2

= x =45°

=5iNx =

(ii)

‘ seCc A = oosec A
Cos A= sinA
oos® 4 = sin® 4
ooz® A= 1- cos® 4

2oost 4= 1
cos A = i
2
A= 458
(iif)
tan& = cotd
tan g = 1
tan &
tanf & =1
tangd=1
tan @ = tan 45"
g = 45"

(iv)
sin x =cosy=s5in (90" —y)

If % andy are acute angles,

¥ =90° —vy

=¥ +y=90°

Hence x and y are complementary angles
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Solution 8:

e
il

f"d|:~'-°|
\-_x

SNy = COoOs5Y = SIFI[

if x and v are acu ngle
X—E—y
=
x+y—£
.

Lo+ oy = A5%isfalse

i)
N T L e - S I
oos & sIn& SN &

Sect.Cot 8=cosec 8 istrue

sinfd+cosfd=sin“d+1-sin“d=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:
A = 1.7=22
Mzinen? = £= = 0.87
2 z
2 = 2 =23 =2 %1732 =3.46
W tanzpt 1
3
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Solution 11:
(i) Given that A=15°0

0 0
COS3A — 2005 44 ':':'5(33"15 )—2'3':'5(43&'15 )

SiN34 + 2 sinda 5in(3x15u)+25in(4x15ﬂ)

cos 45':' — 2cos EIDD
sin 457 + 2 sin g0

-
1

(i) Given that B= 20

35in3B +2 :DS(EB +5':') 3sin3 %207 + 2cos (E 20" +5':')

2 o5 36 — Siﬂ(EE. _ 1|:|°) 2 cos3x20” — sir'l(E w20 - 1|:|°)

3s5in60° +2 cos 457
2 cosa0” — sinan?

e
-5

343
T-FNIE

2
343 + 242

Exercise 23(B)
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Solution 1:
Given A =60%and B = 30°

-
uJ

LHS

sin[,ﬂHE]
sm(aah 30”)
=in 20

1
sin AcosB + cosAsinB

sin 6G0° cos 30° + cos &0° sin 30°

343

FHS

—+

ce
23

LHS = RHE
(i
LHS = COS{A + B]
- cos[60° + 30°)
- cos90P
=0
PFHE=cos AcosB - sinAsinbB
= cos 60° cos 30° - sin &0° sin 30°

1y3_431
2

2 2

]

a4
LHS = RHS
(i)
LHS = cos{x‘—\ - B]
- cos {60” — 30”}
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FHS =cos A cosB + sinAsn B
= cos 60 cos 30° + sin 60° sin 30

_143, 451
2z oz 2
_AB B
4 4
_3
=z
[ HS = RHS

(iv)

LHS = tan{4 - B8)
tan{60" - 30°)

= tan30°
1

N
tan A - tang
1+ tan 4 tang
tan60” - tan 30"
1+ tan&0” tan307

HHS
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Solution 2:
Given A= =00

P!
L

B

sin 2A = sin 2[30”]= sins0? = .

2sin A cos A = 2sin 30° cos 30°

-2(3)[3)

2tans _ 2tanan”
1+tan®a 1+ tan® 30"

SEn 28 = Zein Aoos A = 2tanA

(ii)
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cos2 = cos 2{30”} = cosE0M = %

0" — sin®30°

L)

cos?h — sin®h = cos®

TN

3
P
1
2

1—tanf s 1-—tan®300

1+tan®a 1+ tar® 20"

11
-3
1
1 B
t3
_2
4
_1
T
Z
L Cos 28 = cosA - sinzﬂ=ﬂ
1+ ant A4

2 oot — 1=2 o930 - |

|
—

Pl [l

1 — 2sin“A=1 - 2=in*30"

G

P —
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1 - 2sin®a =1 — 2sinf30°

e

1
2
S2omstA - 1 = 1 - 2sin®A
:;i'\._.'}

sin 34 = sin 3{30°)

= =in20”
- 1

Ssind — 4sintd =3 sin 307 - 4 gifzE0”

(3]

il I Y L
P

28N 34 = 3sinA - 4sintA
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Solution 3:
Giventhat A=B =45°

ey
L

LHS = sin {A - B)

- sin (450 - 45'3}
- sin0®
=0
FHE =sinAocosB — cos Asinb
=sin 45° cos 45° — oos 4587 sin 45°
ot 111
22 LR
LHS = RHS

(i)

LHS = cos (A + B)

cos {45E' 3 45E'}
cosa0?

0
cos A cosB — sinAsinB

=cos 45" cos 45" — sin 45" sin 458°

RHS

LHS = RHS
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Solution 4:
Given that A= 30°

i
|.|.|

LHS =sin> A

zin 3{30'3}

sinaQ”
-1
RHS = 4 sin A sin [60° — A) sin [60°+ A)
= 4 5in 30° sin (60° - 30°) sin [60° + 30°)
1371
-4(3)z)
=1
LHS = RHS

(ii)
LHS = sin A - oos A)
= (sir'l 30" - cos 30“}2
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RHS =1 — sin 24
-1 - =in 2{3@”}
- 1-sinel”

_1-¥3

2

.....

LHE = cos 2A
= COS 2{3[]':'}

= coshO”
i

=
cos*® — sintA
cost30" — sint30”

FHS

- I "
Sl
"
N
.-f""_l\'"\.

M|
e
e

LHS = RHS

(i)
L

1-cos24
sin2A4

= COSE(BDD)
~ sin2{30°)

LHS =
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RHS = tan 4

= tan 30"
_ 1
N3
LHS = RHS
(v)
1+ sin248 + cosz24
sin A+ cos A

1+ sin2{3D0}+cosz(3D°)

LHS =

5in30° + cos30°

RFHS = 2 cos A
= 2 COS {BD”}

A

-5
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(vi)
LHS = 4 cos A cos [60° — A). cos [60° + A)
- 4 cos 30° cos [60° -~ 30°). cos (60° + 30°)
= 4 coe 307 cos 307 cos 0
-(Z]o
=0
RHS = cos 3A
= COS 3(3[]':')

= cos 90

LHS = RHS
(wii)

005> A - cos34 N Sin® A+ sin 34
oos A sin A
oos? 307 - CDSB(BD”) sin? 300 + sinB(BD”)
+
oos 307 sin 300

LHS =

Exercise 23(C)
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Solution 1:

v
il

Z2sn A = 1
mn&=i
2

sind = sin30°
A= 30"

(i)

2ocos2 A = 1

D:‘ISE.-&.=E
2

cos 2 A= cos6l”
24 = a0t
A = 30"

.....

sin 38 = sinG0”
34 = 607
A =200

i i
l'II‘IIIJI

sec 2 4 =
sec 2 A = sece(”
24 =607
A = 30"

(V)
u@tan A = 1
1
tan A= —<
S
tan 4 = tan30°
A =300
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(wi)
tan 2 A 1
tan 3 A = tangg”
34 = 45°
A=15"

(vii)

Zsin 34 1

1

.,
5in34 = sin30”

34 = 300
A=10°

sin 3 A

{wiii)

JEoot2 A = i

r:otza&.=i

43

cot 2 A = cotaD?
2.4 = 60"
A= 308
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Solution 2:
(i)

{sir‘nﬂ« — 1] (ECDS:&. — 1] = 0
(Sif‘l.&. - 1)=D and
sinA=1
sin4 = sinq0f
A= a0
(i)
{tar‘nﬂa - 1} (coaecﬂﬂ« — 1} = 0

tan A — 1=0 and
tan A= 1 and

tan A = tan4s? and

A= 45°

[sec 2A - 1) [cosec3A - 1) = 0

sec 28, — 1 =0 and
sec ZA =1 and

sec 28 = secQ” and

A ="

[ )
'-I"I.II

cos3A (2sin2a - 1) = 0
Cos 3A =0 and

cos 34 = cosa0” and

30 =90 and
A= 30"

(v

[cosec 24 — 2) [cot 34 - 1) 0
cosec 28 — 2=10

and

ahd
and

2oz A - 1=0

cos A = l
2
oos 4 = cos 601
A =60

cosec 38 — 1=0
coser38 =1

coser34 = coseco0”
A = 30"

cosec 38 — 1=0
coser2d8 =1

cosec3d = cosecan”
A = 30"

2s8NnZ2A - 1=0
SN 2.-":"-.=l
2

sin 24 = sin30”
2A=30"= 4= 15"

and oot 38 - 1=0

cosec 20 = 2 and cot 34 =1
cosec 24 = cosec30”  and  cot 3A = cot45”
24 = 30° and 34 = 45°
A=15" and A= 15"
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Solution 3:

A

Z2sinx"— 1 =0
o
sin x* = =

=

(i)

|

SN x* = £
=2

zin x* = sin30¢
¥ 39

(i)

cos x° = oos 30° =

tan x* = tan 30° =

ol = G

Solution 4:

i
1,

4oos*x"- 1 =0

4 oose® = 1
2
005" = [EJ

=2

1

1]

cosx® = =
2

(i)

|
L
-
[
o
)
=1
s
2
[
T
)
=

sinfx® + costx® =

]
A
| E
Pa
[ gh ]
+
.
B
e

(iii)

—tan® &% = ———= tar® 60°
cos< »° cos® 60"
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Solution 5:
dsinfe- 1= 0

SN &8 =

sing =

sing = sin 30"
&= 30"

cost G+ tancrd = cost 30 + tan®30”

EY (1Y
4
E+
Q4
12
12

12

1
3
2

Solution 6:
sin 34 = 1
sin 34 = sin90f
34 = 90"
A= 30"

=
i

sind = sin30°

sind = l
”,

(if)

cos 2A = cos 2(307)

= cos 6OP
~ 1
T2
(i)
tanch - : = tan®30° 21 -
Cos oo 30
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Solution 7:

s
i

2 cos 25 =\.'§

msza=§

oos 248 = cos 307
24 = 30°
A= 15"
(i)
sin 34 = sin 3(15”}
= sin4g”
1

2
(iif)
Sinz[?S" — A) b Loe (45° +A] = Sinz(?S" — 15”) 5 m52(45° i 15”)

= sin“a0" + cos“a0”
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Solution 8:

"
()

Given that x = 30°

sinx + cosy = 1
sin 30 + cosy= 1
o8 v = 1.— sin 367
1
cosy=1—§
m5y=—1
=
oos y = cos 600
y = 600

[if)
Given that B = 90°

Stan A - 5cosE5=«.|"§
Stan & - 5cos 900 =43
Stan A -0=43

NE
tan 4 = 2=
an =
i
tan & = —=
43
tan 4 = tan 307
A =307
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Solution 9:

i
i

. 10
COs X = —
20
.1
Cofs T o= —
>
(i)
.1
COE xS o= —

%x® = G0
(i)
T 111
tan® x9  sinfx?  tanf60°  sinf60°
S
- 2 2
(& [
2
_1_4
3 3

1
l'l'u.n"ll

tan x® = tan &60°

= -\5
AB
We know that tanx" = —
BC
o ¥
=tanx’ = ——
10
=y =10tanx"

=y = 10tane0®

=y= lﬂﬁ
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Solution 10:

=
U

tan&” = 2 _ 1
5
(i)
tang” = 1
tan&” = tan 45"
& - 45°

||||||

Sinfs® — costé” = sin®45° — cogf4g”

(&) ()

sin & e
X
sin 45” e
X
_ =
 zin4s?
P
i
4=
X =52
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Solution 11:
(i}
Zsinfcos A —oosA - 2sinA + 1 = 0
2snfAcosA - cosA=2snA-1
(25inA—1}cceA—(25inA—1}=D
(25inﬂ—1}=0 and cosd=1

sinﬂu=% and ooz A= cos(f

A=30" and A =0

(i)

tan A - Z2oosAtan A+ ZQoosh - 1 (
tand—- 2cosAtan A=1-2 cos A
tan A1 -2 oos A) - (1 -2 cos A)=0
(1-2 cos A)ftanA-1)=0
1-2cosA=0 and tanb-1=0

CDSﬂ=% and tan A =1

A=60" and A= 45"

2cos®A - 3cosA + 1 =0

2 oos?h — cosA-ZoosA+ 1 = O

cosAf2cosA-1)-{2oosA-1)=0

(2cosA-1){cosA-1)=0
2cosA-1=0 and cosA-1=0

DCJSA=% and cosA=1

A=60" and A=0C"
::i'\._.':.

2tan 3Acce 3A — tan 3A + 1 = 2 cos SA
2tan DA oo DA — tan 3A=2 oos 34 -1

tan34(2cos 38 -1)= 2 cos 34 -1
[2 Cos 34 - 1}{tar‘|3£-"|—1}= i
Z2oos 3A-1=0 and tanZ24-1=10

oos34 = % and tan34 =1

4= 60" and 34- 45
A=20" and A=15"
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Solution 12:

i
i)

Socos3x — 1 = 0
oo 3% = 1
2
S = 60"
x = 20"
(i)
X
—-1=0
CDSE
X
—=1
CoE 2
X 0
—=0
a
x =0
[iii)
1

zin [x + 10°}=§

zin (x " 1D°}= =in 307

% 4+ 10° = 307
x =20°
::i'._.':u
OIS (Ex - 33°}= Qo

oS (2}: - 32!”) = cosa0d
2% — 30° =90°
Zx = 1200
x = 60"

Get More Learning Materials Here : &

@E www.studentbro.in



(v)
2 cos {3x - 15°} = i

COS {3): - 15°)=%

COR {3::( - 15°)= cos60”
3w — 15° = al®
S = 75"
x = 25"
[wi)

tanzfx - 5"} = 3

tan{x — 5"} = ~J'§
tan{x -~ 5"} = tan&0"”
x - 5% =&0?
x = 65"
{wii}

3tan?[2x - 20°) = 1
tar'l(zx - 2@”}=i

NE;
tan(zx - BZI“} = tan 30°
2x — 20° = 30"
2x =507
x = 25"
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ccs[%+ 1[]”] = oz 301
X iioe = 300
2
x = 40"

Sinfx + sinf30" = 1

Sinfx = 1-sin“30°
sinex = 1 - 1
4
SN = 3
4
Sinx = E
2
x = 60"
(%)
cost30° + cosfx = 1

oos?x = 1 - cos?30°

0055 = l—E
]

COSN =

P

x = 60"
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H

[x¢i)

cos*30° + sinf2x = 1
simFex = 1 - cos?30°
Sint2y=1- E
]
. 1
sinZ2xy = =
2
2 = 307
x = 15"
(x¢ii)

sin60° + cos® {3:{ —9“) =1
ms?(sx —ge ) = 1-=in?60"

0:352(3::(—9"]= 1—%
msz(Sx—9°)= ?lt
COS(BX -9 ) = %
Sx -9° = 60°
3x =69°
= 257
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Solution 13:

ey
U

4 cos®x 3

COS<x =

COS N =

M|‘éﬁ] I TV

x =307
(if)
cosS% + cotx = cos 30" 4+ cot?30f

=§+3

Siuhs

]
L
| L

(i)
cos 3% = oS 3(30”) —oosa0” =0

i 1oy
I."‘-".ll

Sin 2% = sin 2(3[:1'3] - sinG0P = g
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Solution 14:

C
g
2
NE
B g

.
i}

From AA80

sin x® = E
=2

(i)

sin x® = E
=

sinx” = sins”
x" = a0°

(iil)

tan x° = tan &60°

-3

::i'._.':.
o ¥
cos ¥t = =
=
60" = X
COS 5
_1=£
2
=1
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Solution 15:
2cos (A + B) = 1

1
cos (A + E:-)=§
coe (A + B)=cosel”
A+ B=60" e (10
2 sin (A - E!-) =1
. 1
A - Bl=Z
sm[ ) 5
A - B=30" (2]
Adding (1) and (2)

A+ B+ A-B=60"4+30°
24 = an°
A= 45"
A+ B =60"
B=60°-4
B = 60° - 450
8= 15"
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