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

Solution 1:
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Solution 2:
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Solution 3:
(i) LHS=sin 60° cos 30° + cos 60°. sin 30°
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Solution 6:

() LHS = sin 60° = g
RHS =2 sin 60°cos 6G°=ZXTS}<%=§

LHS = RHS
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Solution 7:
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The angle, x is acute and hence we have, O0<x< %0 degrees

We know that
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Solution 8:
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SiNY = COSY = sin(g—y]

if % and y are acute angles,
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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.
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Solution 11:

(i) Given that A=150
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Exercise 23(B)



Solution 1:
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HHS =cos AcosB + sinAsin B
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Solution 2:

Given A= 30"
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Solution 3:

Given that A=B =45°
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Solution 4:

Given that A= 30°
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Exercise 23(C)



Solution 1:
(i)
Z=n A = 1
QHA=E
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sind = sin 307
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i
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cos 2 A = cosel”
24 = a0o
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(iii)

sin 34 =§

sin 34 = sine0”
34 = 60°
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sec 2 A = secs(”
24 = 60"
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(V)
u@tan A =1
1
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tan 4 = tan30°
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tan 2 A f
tan 3 A = tan4gs”
34 = 457
A=15"
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Solution 2:
(i)
{sir‘nﬂ« - 1] (Ecos»ﬂ« - 1) =0
(sim&—l)=[ﬁlaﬂd Zoos A - 1=0

sind =1 ahd CDSA=%
zsind = sin20" and cos A = cos GO
A = ao” ahd A = B0°
(i)
{tan b - 1} [cosec 348 — 1} = 0
tan & - 1=0 and oosec 38 — 1=0
tan d4=1 and cosec3d =1
tan A = tands® and cosen3d = cosecon”
A= 45" A = =0°
(i)
[sec 2Aa - 1) [cosec3A - 1) = 0
sec 28, - 1 =0 and cosec A - 1=0
sec 2 =1 and cosecs4 =1
sec 20 = sec0® and cosec3d = cosecon”
A =09 A = 30”
cos3A [2sin2a - 1) = 0
cos 3A=0 and 2sinzZa - 1=0
cos 38 = cos90” and sin 24 = %
34 =90 and sin 24 = sin30”
A =30 24=30" = 4= 15"
(msec 28 — 2] [c.:.t 38 — 1] =0
cosec 28 — 2=10 and ot3A - 1=0
cosec 28 = 2 and oot 34 = 1
cosec 28 = cosec30°  and  cot 3A = cot45P
24 = 30° and 54 = 45"

A=15" and A=15"



Solution 3:
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Solution 5:
dginfe- 1= 0
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Solution 6:
sin 38 = 1
sin 34 = sin90?
34 = 908
A = 30"
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.

cos 28 = cos 2[3@”]

= cos GOP
1
-2
(iif)
tan® - . = tarf 30" 21 .
oSt A oos* 30




Solution 7:
(i)
2 oos 28 = \E
oos 28 = E
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24 = 30
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sin 34 = sin 3{15°)

= sin 45"
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= sin®*&0" + cos*a0”



Solution 8:
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(i)

Given that x = 30°

sinx + coey = 1
sin 30° + cosy= 1
cos y = 1- sin 30°
1
-::osy=1—§
r:n:-sy=—1
2
oos v = cos 607
y = 607

(ii)
Given that B = 90°

Stan A - 5cosB=ﬁ
3tan A — 5oos 90 =43

Stan & -0=43
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Solution 9:
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cos k= —
=20
1
coe Xt = 2
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(iii}
111
tan® x°  sin“x?  tane60° sine&0°
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Solution 10:

tan & = . 1
5
i
tang” =1
tan & = tan45°
& = 45"
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Sinfe® — cosfe” = sin45Y — cosfgg”
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Solution 11:
(i)
esinAoos A - oos A - ZesnhA + 1 =0
Zsinfoos A - oz b=2sind-1
(2sinA- oo A-(2sin4-1)=0
(2sin4-1)=0 and cosA=1

Sin,ﬂu=% and ooz A= cos(f

A=30" and A=0"
(ii)

tan & — 2cosAtan A + 2cosA -1 = 0
tand—- Z2ocosAtan A=1-2 cos A

tam'i‘u[l—z C0S ﬂ]—{l—E COSA]=D
{1—2 oS A][tanfﬂ'—l]ﬂ]
1-2cosA=0 and tand4-1=0

cosfﬂu=% and tan A =1

A=60" and A= 45"

......

2cos*A - 3cosA + 1 =0

2 oosth — cosA-ZoosA+ 1 = O

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

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

c:osﬂ.=% and cosA =1

A=60" and  A=0"
[iv)

2tan 3Acos 3A — tan 3A + 1 = 2 oos SA
dtan 3A cos 3A — tan ZA=2 o0z 348 -1
tan34(2cos 38 -1)= 2 cos 34 -1

[2 Cos 3&—1}{tar‘|3x‘-‘|—1}=0
2oos3A-1=0 and tan34-1=10

o534 = % ahd tan348=1

4= 60" and 4= 4
A=20" and A =15"



Solution 12:
(i)

Zcos3ax — 1 = 0

CoS O = l
=

Sx = 60

x = 20"

3
x
cos==1
3
X 1]
Ay
3
x =0

sin (x + 10°}=%

sin (x " 1o°}= sin30°

% + 10° = 30°
x =20

(iv)
oS (Ex — 3:!"}= o
COE (2:{ - 33”) = cos90”

ov — 30° = 9o
x = 1200
x = 60°



Yl
L .I

2 cos {Bx - 150} = i
1

COS {3)( - 15°)=§

cos {EX -~ 15°)= cosel"”
3x — 15° = 60°
3x = 75"
x = 25°

tEIr'IEEX - 5"} = 3

tan{x — 5°}=~.|"§
tan{x - 5°}=tar'|E:';D':'

x -5 - aH

x =65°

a1l
._'-'II.I

3tan’[2x - 20°) = 1
tan(zx - 21:]"}=i

3
tar'l(zx - 2[1"} = tan 30°
5 — Z0P = F0R
2w = 50"
x = 25"



cr:ts{%+ 10”} = cos30”

X 10 = 300
>
x = 40°

" 1
i
1

Sinfx + sinc30° = 1
sinfx = 1-sin?30°
Sinex = 1- 1
4
SNy = 3
P
SNy = E
2
x = 60"
cos?30° + cosfx = 1

ooz = 1- cos?30°

0SSy = 1—5
4

COsN =

(.

x = 60°



cosf30° ¢ sinf2x = 1

sinf2x = 1 - cos?30°

S 2y = 1—§
4
. 1
Dy = =
= A=y 2
2w = 307
x = 15°

sin‘60° + cos? {3‘:{—9”) =1

maz(Ex—9°)= 1 - sin?60°

msz(Sx—9°)= i—g
msz(Ex—9°)=%
COS(EK—9°)=%
3% -9° = 50"
3x = 69°

x = 23"



Solution 13:
(i)
4 cos®x 3

COB<x =

COS N =

ru|‘éj] Bt

x = 308

(i)

cos®™x + cot®x = o0s?30° + cot®z0P

.....

COs 3% = Cos 3(3[]':') —oos90” =0

[wh

sin 2% = sin 2[3@”] - sine0” = g



Solution 14:

From pa A8

sin x* = E
=

i)

sin x® = E
=

sinx” = sinsa0”
xY =50

praey
(il

tan x" = tan 60°

(iv)

cos ¥ =

i
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Solution 15:
2ecos [A + B) = 1
1
cos (A + B)= 3
ccs (A + B) = cosel”

Ao+ B=60"
2 sin [A—Eﬂ] i

sin (A - B)= 1
2
A - B=2300
Adding (1) and (2)

A+ B+ 4-B=60" 4+ 30"
24 = 90°
A= 450
A+ B =60"
B=60"-A4
B = 60° - 457
g = 15"

(1)



