Chapter 18

trigonometric Ratios and standard Angles

Exercise 18.1

1. find the values of
(1) 7 sin 30° cos 60°
(ii) 3 sin® 45° + 2 cos® 60°
(iii) cos® 45° + sin® 60° + sin* 30°
(iv) cos 90° + cos? 45°sin 30° tan 45°
Solution
(1) 7 sin 30° cos 60°
Substituting the values

(ii) 3 sin® 45° + 2 cos?® 60°
Substituting the values

_ 1\? 12
=3x(g) + 2 x(3)

By further calculation

—3xiy 2 xt
2 4

N W

L1
2



(iii) cos?® 45° + sin® 60° + sin* 30°
Substituting the values
C(1\2 |, (VB) (1)\?
-(%) +(3) +6)
By further calculation
14,341
2 4 4
Taking LCM

2+3+1
4

N|lWw & o

(iv) cos 90° + cos? 45°sin 30° tan 45°

Substituting the values

0+(%)2x% X 1

By further calculation

1
X=x1
2

Bk NR



2. find the values of

(i) sin245°+cos245°
tan260°

(ii) sin30°-sin90°+2cos0°
tan30°xtan60°

iiii) = tan?30° + sin?60° — 3cos260° + > tan?60° — 2tan?45°
3 4

Solution

(i) Sin245°+c0s%45°
tan2?60°

Substituting the values

@
\/§2

By further calculation

_+_



(ii) sin30°-sin90°+2cos0°
tan30°xtan60°

Substituting the values

(iii) %tan230° + sin?60° — 3c0s%60° + ztan260° — 2tan?45°

Substituting the values

SE ) 30 <0 -z

By further calculation

4
3

xi43_3xiyi3x3z_2x1
3 4 4 4



Taking LCM

16481 -72

36
 97-72
36

3. find the values of
- Sin60°
(i) c0s245°

— 3tan30° + 5¢c0s90°

(i) 2v/2c0545° c0s60° + 2v/35in30°tan60° — cos0°

2
sin?30°

(iii) %tan260° - - %tan230°



Solution

sin60°

(1) vyl 3tan30° + 5¢c0s90

Substituting the values

=V3-43
=0

(ii) 2v/2c0545° c0s60° + 2v/35in30°tan60° — cos0°
Substituting the values
- RNV 1 _
—Zﬁxﬁ X-+2V3 xo xv3-1
By further calculation
=2 X= X-+ 2x3x-—1
172 2
=1+3-1
=3



2
sin230°

(iii) = tan260° — — 2tan?30°

Substituting the values

4 2 2 3 (1)?

X V3 —aes (%)
2

By further calculation

2
4 T 3 1
5 4 4 3

Taking LCM
_ 48-160-5
20

_ 43-160
20
117

20

17
=52
20




4. prove that

(i) cos*30° + sin30° + tan®45° = 2%

(ii) 4(sin* 30° + c0s*60°) — 3(cos*45° —sin’90°) =2

(iii) c0s60° = cos?30° —sin30°

Solution

(1) cos?30° + sin30° + tan?45° = 2%
Consider

LHS = c0s?30° + sin30° + tan’45°
Substituting the values

() g

By further calculation
34149

4 2
Taking LCM

_ 3+2+4
4

o

— !
4
= RHS
Therefore LHS =RHS



(i1) 4(sin* 30° + c0s%60°) — 3(cos?45° —sin290°) =2
Consider

LHS = 4(sin*30° + cos*60° ) — 3(cos?45° —sin?90°)
Substituting the values

O+ &l -]

It can be written as
i i sk
By further calculation

fe-a()

ap

So we get

Therefore LHS=RHS



(iii) c0s60° = c0s*30° —sin?30°
Consider
LHS = cos60° = %
RHS = c0s*30° — sin*30°
Substituting the values

2 2
-(3) + G

By further calculation

w bW

|
-
Ny

I I
NlFRr DN
N

= RHS
Therefore , LHS = RHS



2tanx

5. (i) if x =30° verify that tan 2x =

1-tan?x

(i) if x =15° verify that 4 sin 2x cos 4x sin 6x =1

Solution

(1) it 1s given that
X=30°

Consider LHS = tan2x

Substituting the value of x

= tan 60°

=3

RHS = 2tan92c
1-tan<x

Substituting the value of x

__ 2tan30°
1-tan?30°

By further calculation




Therefore , LHS = RHS

(i1) if x = 15°, verify that 4 sin 2x cos 4x sin 6x =1
It 1s given that

x=15°

2x =15%x2=30°
2x =15%X 4 =60°
6x = 15X 6 =90°
Here

LHS =4sin 2x cos 4x sin 6x

It can be written as



=4 sin30° cos60° sin90°

So we get

=4 X % X % X1

=1

= RHS

Therefore , LHS =RHS

6. find the values of

1-cos230°
() \/1 sin?30°

sin45°co0s45°cos60°
sin60°cos30°tan45°

(i)
Solution

) 1—cos?30°
(l) \/ 1-sin230°

Substituting the values




By further calculation

;3

= |[—4
1

4

Taking LCM



(ii\ Sin45°c0s45°co0s60°
}sin60°00530°tan45°

Substituting the values

By further calculation

N R
X
N R

D w
X
=

I
AN ANE

_ 1
3

7.if @ = 30°, verify that

(i) sin 2 8 = 2sin O cos 0

(ii) cos 2 8= 2cos’ 6-1

(iii) sin 3 8= 3sin O — 4sin’ 0

(iv) cos 30 =4 cos’ 0 - 3 cos 0.



Solution

It 1s given that 8 = 30°

(1) sin 2 8= 2 sin Ocos 6
Consider

LHS=sin286
Substituting the value of 6
=sin 2 X 30°

= sin 60°

V3
2

Therefore LHS = RHS
(ii) cos 2 8= 2cos? 0-1

Consider

LHS =cos2 6
Substituting the value of 6

LHS =2 cos® §-1
Substituting the value of 6
=2 c0s?30° -1

So we get



Therefore , LHS = RHS

(iii) sin 3 8= 3sin O — 4sin’ 0
Consider

LHS=smn386

Substituting the value of 6
Sin 3 X 30°

Sin 90°

1

RHS =3sin 6 -4sin® 6
Substituting the value of 6
=3 sin 30° — 4 sin® 30°

So we get

R )



— 4

ool I o

N[w N|Ww

1
2

Taking LCM
3 -1

2

NN

=1
Therefore , LHS = RHS
(iv) cos 36 =4cos’ 6 -3 cos O

Consider

LHS =cos386
Substituting the value of 6
=cos 3 X 30°

= cos 90°

=0

RHS = 4cos® 0- 3cos 6
Substituting the value of 6
= 4cos’ 30° - 3cos 30°

So we get

Sox(@) ()

2



By further calculation

:4X3\/§_3\/§

8 2
_ai_a
2 2
=0

Therefore LHS = RHS

8.if 8 =30°, find the ratio 2 sin 0: sin 2 6

Solution

It is given that 8= 30°

We know that

2 sin B: sin 2 8= 2sin 30°: sin 2 X 30°
So we get

= 2sin 30° : sin 60°

_2sin30°
sin60°

Substituting the values

1
ZXE
— V3

2



By further simplification

N |§||H

=
X
N

2

;l

Therefore 2 sin :sin2 6=2:+/3

9. by means of an example , show that sin (A+B) # sinA + sin
B.

Solution

Consider A =30°and B = 60°
LHS = sin(A+B)

Substituting the values of A and B
= sin(30° + 60°)

= sin 90°

=1



RHS =sin A +sin B
Substituting the values
= sin 30° + sin 60°

So we get

E
2

N

143
2

Therefore LHS # RHS i.e. sin (A+B) #sin A +sin B.

10. if A =60° and B = 30°, verify that

(i) sin(A+B) =sin A cos B + cos A sin B
(ii) cos (A+B) = cos A cos B —sin A sin B
(iii) sin(A-B) = sin A cos B — cos A sin B

tan A -tan B
1+tan A tan B

(iv) tan (A-B) =

Solution

It is given that A = 60° and B = 30°

(1) sin(A+B) = sin A cos B + cos A sin B
Here

LHS = sin(A+B)

Substituting the values of A and B

= sin (60° + 30°)



= sin 90°

=1

RHS =sin A cos B+ cos A sin B
Substituting the values of A and B
= sin 60° cos30° + cos60° sin30°

So we get

3 3 1 1
2 2 2 2

By further calculation
3

L1
4

N NN

=1

Therefore , LHS = RHS

(i1) cos (A+B) =cos A cos B —sin A sin B
Here

LHS = cos(A+B)

Substituting the value of A and B
= cos(60° + 30°)

= cos 90°

=0

RHS = cos A cos B —sin A sin B
Substituting the value of A and B



= cos 60° cos 30° — sin 60° sin 30°
So we get

xZ_ B

N =

I
SR
SE

=0

Therefore, LHS = RHS

(i11) sin(A-B) = sin A cos B — cos A sin B
Here

LHS = sin(A-B)

Substituting the values of A and B

= sin(60° —30°)

= sin 30°

N |-

RHS =sin A cos B—cos A sin B
Substituting the values of A and B.

= sin 60° cos 30° — cos60° sin30°

So we get

V3 V3 1 1
T2 T2 272
3 1

4 4

3-1

o



NN

1

2
Therefore, LHS = RHS

tan A-tan B
14+tan A tan B

(iv) tan (A-B) =
Here

LHS = tan (A-B)
Substituting the values of A and B
= tan(60° -30°)

= tan 30°
pr— i
V3
RHS = tan A -tan B

1+tan A tan B
Substituting the values of A and B

__ tan 60° - tan 30°
1+tan 60° tan 30°

So we get

1
_

- 1
1+\/§Xﬁ

By further simplification

_ 3-1

Bl 2



We get

2 x
3

1
2

1

V3
Therefore , LHS = RHS

11. (i) if 20 is an acute angle and 2 sin 2 0 = V3, find the
value of 0.
(i) if 20° + x is an acute angle and cos (20° + x) = sin 60°,

then find the value of x .
(iii) if 3 sin’ @ = 2% and 0O is less than 90°, find the value of

6.

Solution

(1) it 1s given that
20 is an acute angle
2sin 2 6=+/3

It can be written as
Sin2 0 = =sin 60°
By comparing

260 =060°

So we get



60°
2

Therefore 6= 30°

0 =—= 30°

(i1) 1t is given that

20°+x 1s an acute angle

Cos(20° + x ) =sin 60° = cos (90° -60°)
= cos 30°

By comparing

20°+x =30°

X =30°-20° =10°

Therefore, x = 10°

(i11) 1t is given that
3sin? — 9 = 2=

4
@ 1s less than 90°

We can write it as

Sin? — 9= — =3
4X3 4

So we get

Sin 6 =% = sin 60°

By comparing



6= 60°
Therefore, 8= 60°

12. if @ is an acute angle and sin 6= cos 0, find the value

of 0 and hence , find the value of 2 tan® 0 + sin” 0- 1

Solution

It 1s given that

Sin 6= cos 6

We can write it as
Sin6 _

cosf

tan 8 =1

we know that tan 45° =1

tan 0 = tan 45°

SO we get

0 =45°

We know that

2 tan? B+ sin? @ — 1 = 2tan? 45° + sin® 45° -1
Substituting the values

= 2(132+ (%)2 ~1



By further calculation

=2x1x1+%—1

=2 4:-1
2

_5_ 4

2
Taking LCM
_5-2

2
_3

2

Therefore, 2tan® 8 + sin? 0 -1 :%

13. from the adjoining figure, find
(i) tan x°

(ii) x

(iii) cos x°

(iv) use sin x° to find y .




Solution

perpendicular

: o_
(1) tan x P—

It can be written as

I
g -la s

(ii) tan x° =+/3
We know that tan 60° = /3
tan x° = tan 60°

x =60

(i11) we know that
Cos x° = cos 60°

So we get

N |-

Cos x° =



perendicular __ AB

(iv) sin x°= =
hypotenuse AC

Substituting x = 60 from (i1)

V3
y

Sin 60° =

We know that sin 60° = ?

Sin 600 = Y3
y

We know that sin 60° = g

i _\3

2 y
By further calculation

V3x2
V3

Y=2x2=2
1

Y:

Therefore, y =2

14. if 30 is an acute angle , solve the following equation
for 0 :

(i) 2sin30=+3

(ii) tan3 0 =1



Solution

(i) 2 sin 360 =/3

It can be written as
Sin 30 =3

We know that sin 60° = ?
Sin 3 8 = sin 60°

30 =060°

So we get

6 == =20°
3

(i1) tan 3 6 =1

We know that tan 45° =1
tan 3 6 = tan 45°

SO we get

3 6=45°

0 =15°



15. if tan 3x = sin 45° cos 45° + sin 30°, find the value of x.
Solution

We know that

tan 3x = sin 45° cos 45° + sin 30°

substituting the values

1 1
X =+ =
2 2

i =

I
N |-
+
N |

We know that
Tan 3x = tan 45°
By comparing
3x =45°
X=2=15°

Therefore, the value of x 1s 15°



16.if 4 cos’x°-1=0 and 0 < x <90, find
(i) x
(ii) sin? x° + cos? x°

(iii) cos? x° — sin® x°

Solution :

Itis given that
4cos* x°-1=0
4cos’x° =1

It can be written as

=

Cos?x° ==

N

1 . .
Cos x° = + [0 <x <90°,thencosx®is positive |

=

We know that cos 60° = 3

Cos x° = cos 60°
By comparing

X =60



(ii) sin® x° + cos 2x° = sin? 60°+ cos? 60°
Substituting the values
2

(D) + )

By further calculation

Therefore , sin 2 x° + cos? x° =1

(iii) cos? x° — sin? X° = cos? 60° - sin? 60°

Substituting the values

() - (%)
By further calculation

1 V3 _ 43
13V
a4 2 2
1
1

2

|
ST w

w



: 1
Therefore , cos® x° — sin? X° = - -

17. (i) if sec @ = cosec 8 and 0° < 0 < 90°, find the value of
7]
(ii) if tan @ =cot @ and 0° < 0 < 90°, find the value of 0

Solution
(1) it 1s given that
Sec 8 = cosec 6

We know that
Sec 6 =

cosO
1
sin@

Cosec 6 =

So we get
1 1

cosO sin@

sin@ .

1

cosf@

tan @ = 1



here tan 45° =1
tan @ = tan 45°
6 = 45°

(i1) 1t is given that

tan @ =cot 6
we know that cot 8 = 1
tan@

1

tan @ = —

so we get

tan’ 0 =1

tan @ = +1

tanf =+1[0°< 6 <90° tan 6 is positive |
tan 6 = tan 45°
by comparing

§ = 45°



18.if sin3x =1 and 0° < 3x < 90°, find the values of
(i) sin x
(ii) cos 2x

(iii) tan® x — sec’x.

Solution

It 1s given that

Sin 3x =1

We know that sin 90° =1
Sin 3x = sin 90°

By comparing

3x =90
2

3
X =30°

o : 1
(1) sin x = sin 30° = 3

(11) cos2x =cos 2 X 30 =cos 60°= %
(iii) tan® x — sec? x = tan® 30° — sec? 30°

Substituting the values
(7 - (&)

By further calculation



I
_ W R
|
N

|
w I

w |

Therefore, tan® x —sec’> x =- 1
19. if 3tan’ 0-1=0, find cos 2 0, given that @ is acute.

Solution

It is given that
3tan® 6-1 =0

We can write it as
3 tan® 6 = 1

tan? ==
3

1 ,. : .
tan 0 = NG [0 1s acute so tan 8 is positive ]

0 =30°

So we get

Cos 2 6= cos 2 X 30°=cos 60°=%



20.ifsinx+cosy=1,x=30° and y is acute angle , find the

value of y .

Solution

It 1s given that

Sinx +cosy=1

X =30°

Substituting the values
Sin 30°+cosy=1

% + cosy=1

It can be written as
_1 1

Cosy=1 - x

Taking LCM

2—1 1
COS}’ZT:E

We know that cos 60° = %

Cos y = cos 60°
So we get

Y =60°



21. if sin(A+B) = ? = cos (A-B),0° <A+ B <90° (4 > B),

find the values of A and B.

Solution

It is given that

Sin(A+B) = ? = cos(A — B)

Consider

Sin (A+B) =2

We know that sin 60° = ?

Sin(A+B) = sin60°
A+B =60°.....(1)
Similarly

Cos (A-B) = ?

We know that cos 30° = g

Cos(A-B) =cos 30°

A—-B =30°.....2)

By adding both the equations
A+B+A-B=60°+30°

So we get



2A =90°

90°
2

A=2-=45°

Now substitute the value of A in equation (1)
45°+ B = 60°

By further calculation

B =60°-45°=15°

Therefore , A=45°and B =15°

22. if the length of each side of a rhombus is 8 cm and its one
angle is 60° , then find the lengths of the diagonals of the

rhombus.

Solution
It is given that
Each side of a rhombus = 8 cm

One angle = 60°

D C

60°
A 8cm B




We know that the diagonals bisect the opposite angles

60°

£L0AB = = 30°
In right ZAOB
Sin 30° =22

AB
So we get
1_08
2 8
By further calculation
OB =§ =4 cm
BD=20B= 2x4=8cm
Cos 300 =22

AB

Substituting the values

V3 _ A0

2 8

By further calculation
A0 =82 = 43
Here

AC =443 %x2=8V3cm



Therefore , the length of the diagonals of the rhombus are 8cm
and 8v3 cm.

23. in the right angled triangle ABC , 2¢=90° and 4B = 60°
.if AC =6cm , find the lengths of the sides BC and AB

Solution
In the right — angled triangle ABC , £C =90° and 4B = 60°
AC=6cm

We know that
tan B = ac
BC

substituting the values
tan 60° = —
bc

SO we get

3L

BC

~5
BC—\/§

It can be written as

_ 6V3
V33

_6V3
3

=23 cm




Sin 60° = 2%
AB

Substituting the values
V3 _ 6

2 AB
By further calculation

_6x2
AB—\/§

So we get

12x+/3
V3x4/3

= 12@
3

AB =

=43 cm
Therefore the lengths of the sides BC =2+/3 cm and AB =4+/3

cm.

24. in the adjoining figure , AP is a mean of height 1.8 m and
BQ is a building 13.8 m high. If the mean sees the top of
building by focusing his binoculars at an angle of 30° to the

horizontal, find the distance of the man from the building.



13.8m
e o
o e C
A B
Solution

It 1s given that

Height of man AP =1.8 m

Height of building BQ =13.8 m

Angle of elevation from the top of the building to the man = 30 °
Consider AB as the distance of the man from the building
AB =x then PC=x

QC =138 -1.8=12m

In right 4 PQC

tan 0 =&
PC

substituting the values

tan 30° = 12

X

by further calculation



x=12v/3m

therefore , the distance of the man from the building is 12+/3 m.

25. In the adjoining figure, ABC is a triangle in which 2B =
45° and 2¢=60°.if AD L BC and BC =8 m, find the length
of the altitude AD .

A
45° - 60°
B D C
Solution
In triangle ABC

2B =45°and zc = 60°
AD 1 BC and BC =8m

In right A ABC

tan 45° = ==
BD



so we get

AD
1 =22
BD

AD=BD
In right A ACD

tan 60°~ 4D
DC

SO we get

V3 =4

DC

AD
DC_E

Here

BD+DC:=AD+ﬂ§

\/—
Taking LCM

\V3AD+AD
V3

V3+1
&

By further calculation

8v3
V3+1

It can be written as

_ 8V3(¥3-1)
- (V3+1)(v3-1)

So we get

BC =

8=MD

AD =




_8(3-V3)

3—-1

_ 8(3-v3)
2

= 4(3 — \/§)m
Therefore , the length of the altitude ADis (3 -v3 ) m




Exercise 18.2

Without using trigonometric tables , evaluate the following (1

to 5):
cos 18°

1. (@) sin72°

.o\ tan41°
(ll) cot49°

(iii) cosec 17° 30°
sec7° 30°

Solution
(1)

It can be written as

cos 18°
sin72°

__Ccos 18°

cos18°

=1

tan41°
cot49°

(11)
It can be written as

. tan41°
cot(90°—41°)

So we get

__tan41°
tan41°




cosec 17° 30°
sec7° 30°

(1i1)
It can be written as

__ cosec17° 30
sec(90°-17°30")

So we get

cosec 17°30°
cosec(17° 30%)

=1

2. (1)

cot40° 1 (c0335°)

tan50° _E sin55°

.o sin49° 2 cos41° 2
(ii) + (=
cos41° sin49°

veey SIN72° sec32°

(iii) —

co0s18° cosec58°

cos75° sin12° cos18°

(lV) sin15° cos78° sin72°

sin25° c0s25°

sec65° cosec65°

v)



Solution
(1)

It can be written as

cot40° 1 (c0535°)

tan50° _E sin55°

__ cot40° 1 ( c0s35° )
tan(90°—40°) 2 \sin90°-35°
By further calculation

cot40° 1 cos35°

cot40° 2 cos35°

I
U

|

|

N |-

y (o) 2 [e) 2
. sin49 cos41
(i1) ( ) + ( : )
cos41° sin49°
It can be written as

_( sin49° )2+( cos41° )2
c0S90°—49° sin90°—41°

By further calculation

. (sin49°)2 n (cos41°)2
sin49° cos41°

So we get



:12_|_12

=1+1

(iii) sin72° . sec32°

c0s18° cosec58°

It can be written as

sin72° sec32°

- c0s(90°—-72°) cosec(90°—-32°)

By further calculation

sin72° sec32°

sin(72°) sec(32°)

=1-1
=0
c0s75° sin12° cos18°

+ —_

sin15° cos78° sin72°

(iv)
It can be written as

Cc0S75° sin12° c0s18°

B sin(90°—-75°) sin12° cos18°

So we get

=1+1-1



sin25° c0S25°

+

sec65° cosec65°

V)
It can be written as

= (s1n25° X cos 65°) + ( c0s25° X sin65°)

By further calculation

= [sin 25° X c0s(90° -25°)] + [ c0s25° X sin(90° -25°)]
So we get

= (sin25° X sin25°) + ( c0s25° X c0s25°)

= sin® 25° + cos? 25°

=1

3. (i) sin62° — cos28°

(ii) cosec 35° — sec55°

Solution

(1) sin62°— cos28°

It can be written as

= sin (90° -28°)- cos 28°
So we get

= €c0528° — c0s28°

=0



(i1) cosec 35° — sec55°

It can be written as

= cosec 35° —sec(90° — 35°)
=0

4 (l) €05%26°+c0564°sin26°+tan36°
: cot54°

secl7° tan68°
cosec73°  cot22°+c0s%244°+cos246°

(i)

Solution

(i) €c05226°+c0564°sin26°+tan36°
cot54°

It can be written as

_ €c0s%26°+c0s(90°—26°)sin26°+tan36°
cot(90°—-36°)

We know that
Cos(90°—0)=sin b
Cot(90° — 8) =tan 6
Sin? 6 + cos? 6 =1

So we get



_c0s?26°+ sin?26°+tan36°
tan36°

= 1+1

secl7° tan68°
cosec73° cot22°+c0s244°+c0s246°

(i)

It can be written as

__sec(90°-73°) tan(90°-22°)
cosec73° cot22°+c0s2(90°—46°)+c0s%46°

We know that sin?6 + cos® 6 =1

So we get

=1 +1+1

=3

«.€C0S65° cos32°
5. (1)

( }sin25° sin58°
sec29°

cosec61°

— sin28°sec62° + cosec?30°

(ii) + 2cot8° cot17° cot45° cot73° cot82° —

3(sin?38° + sin?52° )



Solution

..C0S65° c0s32°
(1) +

: : — sin28°sec62° + cosec?30°
sin25° sin58°

It can be written as

C0S65° c0s32°

B Sin(90°—65°) Sin(90°—32°) — Sln28 SeC(90 — 28 ) +

cosec?30°

By further calculation

c0S65° co0Ss32° ]
= — sin28° cosec28° + cosec?30°

c0S65° c0s32°

We know that cosec30°=2
=1+1-1+4
=5

sec29°

cosec61°

+ 2cot8° cot17° cot4d5° cot73° cot82° —

(1)
3(sin®38° + sin?52°)
It can be written as

. sec29°
cosec(90°—-29°)

17°) cot(90° — 8°) — 3(sin?38° + sin%(90° — 38°) )

+ 2cot8° cot17° cot4d5° cot(90° —

By Further calculation



__sec29°
sec29°

17°) cot(90° — 8°) — 3(sin?38° + sin?(90° — 38°)

+ 2cot8° cotl7° X 1 X tan17° cot45° cot(90° —

By further calculation

__sec29°
sec29°

cos?38°)

+ 2cot8° cot17° X 1 X tan17°tan 8° — 3(sin?38° +

So we get

= 1+2 cot8° tan 8° cotl7° tan17° X 1 -3X 1
We know that

Cosec(90°—0 )=sec O

Cot(90° - 08) = tan 6

Sin? 0 + cos® 0 =1

Here

=1+2X IxX1x1—-3
= 1+2-3

=0

6. express each of the following in terms of trigonometric
ratios of angle between 0° to 45°
(i) tan81° + cos 72°

(ii) cot49° + cosec 87°



Solution

(1) tan81° + cos 72°

It can be written as

= tan(90° -9°) + cos(90° — 18°)
So we get

= cot 9° + sin18°

(11) cot49° + cosec 87°

[t can be written as

= cot (90° — 41°) + cosec(90° — 3°)
So we get

= tan41° + sec3°

Without using trigonometric table , prove that(7 to 11) :
7. (i) sin?28° — cos® 62° =0

(ii) cos? 25° + cos? 65° =1

(iii) cosec’ 67°—tan 23°=1

(iv) sec? 22° — cot”> 68° =1



Solution

(i) sin?28° — cos? 62°=0
Consider

LHS = sin?28° — c0s°62°
[t can be written as

= 5in?28° — c0s*(90° - 28°)
So we get

= sin® 28°— sin® 28°

=0

= RHS

(ii) cos? 25° + cos? 65° = 1
Consider

LHS = c0s°25° + cos® 65°

It can be written as

= c08%25° + c0s%(90° — 25°)

We know that sin? 8 + cos? =1
So we get

= cos® 25° + sin? 25°

=1



(iii) cosec?® 67°— tan 223° = 1
Consider

LHS = cosec? 67° — tan® 23°

It can be written as

= cosec’67° — tan*(90° -67°)

We know that cosec* 8 - cot* 6 =
So we get

= cosec® 67° — cot? 67°

=1

(iv) sec? 22° — cot? 68° = 1
Consider

LHS = sec?22° — cot?68°

It can be written as

= sec?22° —cot %(90° -22°)

We know that sec?8 - tan®6 = 1
So we get

= sec?22° — tan 222°

=1



8. (i) sin63° c0s27° + c0s63° sin27° =1

(ii) sec31° sin59° + cos31° cosec59° =2

Solution

(1) sin63° c0s27° + c0s63° sin27° = 1
Consider

LHS = sin63° cos27° + cos63° sin27°

It can be written as

= s1n63° c0s(90° — 63°) + c0s63° sin(90° — 63°)
= sin63° sin 63° + cos63° cos 63°
We know that sin® 6 + cos? 6 =1

So we get

= sin? 63° + cos? 63°

=1

(i1) sec31° sin59° + cos31° cosec59° =2
Consider

LHS = sec31° sin59° + cos31° cosec59°

It can be written as

1 ) 1
= X §in59° 4+ c0s31° X —
cos31° Sin59°




By further calculation

. sin59° cos31°
cos(90°—-59°) sin(90°-31°)

So we get

__ Sin59° cos31°

sin59° cos31°

= 1+1
=2
= RHS

9. (i) sec70° sin20°— c0s20° cosec 70°=0

(i) sin? 20° + sin® 70° — tan? 45° = 0

Solution

(1) sec70° sin20°— cos20° cosec 70° =0
Consider

LHS = sec70° sin20° — cos 20° cosec70°
By further simplification

. sin20° c0s20°
cos(90°-20°) sin(90°-20°)

So we get

__sin20° c0s20°

sin20° c0s20°
=1-1
=0



= RHS
(ii) sin? 20° + sin* 70° — tan* 45° = 0
Consider
LHS = sin® 20° + sin? 70° — tan® 45°
[t can be written as
= sin? 20° + sin® (90° — 20°) — tan? 45°
By further calculation
= sin® 20° + cos® 20° — tan®45°
We know that sin? 6 + cos®> 6 = 1 and tan 45° = 1
So we get
=1-1
=0
= RHS

cot54°  tan20°

10. (i) + —2=0

tan36° cot70°

een SIN50° cosec40°
(ii) — 4 cos50°cosec40°+2 =0
cos40° sec 50°
Solution

(i) cot54° n tan20° —2-=0

tan36° cot70°

Consider

cot54° tan20°
LHS = —
tan(90°—54°) cot(90°—-20°)




By further calculation

cot54° tan20°
cot54° tan20°

So we get
=1+1-2
=0
= RHS
sin50° cosec40°

(i1) + — 4 cos50°cosec40°+2 =0

cos40° sec 50°

Consider

sin50° cosec40°
c0s40° sec 50°

LHS = — 4 cos 50°cosec 40° + 2

It can be written as

- SO0 | 0%V _ 405 50° cosec (90°—=50°) + 2
c0s(90°—-50°) sec(90°—40°)

By further calculation

__sin50° cosec40°

— ¢c0s50° sec50° + 2

sin50° cosec40°

So we get

__1+1-4cos50°
C0S50°+2

=1+1-4+2
=4-4
=0




= RHS

cos70° c0s59° .
11. — 8sin?30°=0
()sin20° + sin 31° 8
.o €0S80° o o
(i) — + c0s59° cosec31° =2
sin10°
Solution
.. €0S70° c0S59° ]
(i) = : — 8sin?30° =
sin20° sin 31°
Consider
cos70° c0s59° ]
LHS = + — 8sin?30° =0

sin(90°-70°) sin(90°-59°)

We know that sin30° = %

_ Cos70° €0s59° (1)2
cos70° c0s59° 2

By further calculation
=1+1-8x+

4
So we get
=2-2
=0

= RHS



c0s80°

(i1) e T c0s59° cosec31° = 2
Consider
LHS = cos80” + c0s59° cosec31°

sinl10°
It can written as

__ cos80° €c0S59°
sin(90°-80°) sin31°

By further simplification

c0s80° c0s59°
c0s80° sin(90°-59°)

So we get

~ 1 +_cosS9°

c0Ss59°

=1+1
= RHS

12. without using Trigonometrical tables , evaluate :

2
. tan35° cot55° sec40°
02 (Goeer) + (o) ~ 3 (orees)
() cot55° T tan35° 3 cosec50°
een SiN35° cos55°+c0s35° sin55°
(ii) > >
cosec%10°— tan-80°

(iii) sin® 34° + sin® 56°+ 2tan 18° 72° — cot 2 30°.



Solution

(o] 2 [o] o]
. tan35 cot55 sec40
(1) 2 ( ) ( ) 3 ( )
cot55° tan35° cosec50°

It can be written as

=2 (tan(90°—55°))2 + (COt(9°°—35°)) _3 (sec(90°—50°))

cot55° tan35° cosec50°
By further calculation
_, (Cot55°)2 + (tan 350) _ 3 (M)
cot55° tan35° cosec50°
So we get
=2+1-3
=0

Sin35° cos55°+co0s35° sin55°
cosec?210°— tan?80°

(ii)
It can be written as

__5in35° c0s(90°—35°)+c0s35° sin(90°-35°)
cosec?10°— tan?(90°-10°)

By further calculation

__sin35°. sin35°+c0s35°.cos 35°
cosec?10°— cot?10°

So we get

_ sin?35° + cos?35°
cosec?10°— cot?10°




We know that sin?6 + cos?0 = 1 and cosec?8 - cot? =1

[ =

=1

(iii) sin® 34° + sin® 56°+ 2tan 18° 72° — cot 2 30° .

It can be written as

= sin® 34° + [ sin(90° — 34°)]% + 2tan 18° tan(90° — 18°) — cot? 30°
By further simplification

= sin? 34° + cos? 34° + 2tan 18 ° cot 18° — (v/3 )?

So we get

1
an 18°

=1+ 2tan 180><t

=14+2-3
=0

13 . prove the following

cosO sin@

(l) sin(90°-0) cos(90°-0) =2

(ii) cos@ sin(90° -0 ) + sin@ cos(90°-0) =1

tan@ sin(90°-0)

(X X 2
111
( ) tan(90°-0) cos0 sec”d




Solution

cos6 sinf
(1) sin(90°-60) cos(90°-0) =2
We know that
LHS = cos6 siné

B sin(90°-6) cos(90°-0)
So we get

__cosf  sinb

cos @ sin @

=1+1
=2
= RHS

(i1) cos@ sin(90° -6 ) + sinf cos(90° -6 ) =1
Consider

LHS = cos6 sin(90° -8 ) + sinf cos(90° -0 )
It can be written as

=c0s 0. Cos 8 +sin 6. Sin 0

So we get

= cos” O + sin* 0

=1

= RHS



tané sin(90°-6)

e e e _ 2
(111) tan(90°-6) cosd sec”d
Consider

. tan6 sin(90°-0)

LHS = tan(90°-0) cos0
By further calculation
_ tan @ cos @

cot@ cos @
So we get
=tan @ Xtanf6 + 1
=tan’® 0 +1
=sec’ 0
= RHS
14. prove the following
(i) c0s(90°—-A4) sin(90°—-A4) _1_ COSZA

tan(90°-A4)

sin(90°-A) cos(90°-A4)
(i1) =
cosec(90°-A)  sec(90°-A)




Solution

cos(90°—A) sin(90°—A)

~ — 1 _ a2
(1) an(90°—4) =1—cos“A

Consider

cos(90°—A) sin(90°—A)
tan(90°—-A4)

LHS =

It can be written as

__sinA cosA
cotA

So we get

__(sinA cosA Xsin A)

Cos A

=sin® A
= 1-cos* A

= RHS

sin(90°—-A4) cos(90°-A4)

(H) cosec(90°—A)  sec(90°-A4) =1
Consider
LHS = sin(90°—A4) cos(90°—-A)

cosec(90°—A)  sec(90°—A)

It can be written as

__CosA sin A

secA cosec A



So we get

= coS A X cos A+sin A X sin A
= cos® A +sin’ A

=1

= RHS

15. simply the following

cosf@ cos(90°-0) _ 2 o
(1) sin(90°-60)  sec(90°-6) 3tan”30
(ii) cosec (90°—0) sin(90°-0) cot(90°-0) cot@
c0s(90°-0) sec(90°-0)tand tan(90°-0)
Solution :
cos 6 cos(90°-0) _ 200
(1) sin(90°-0) = sec(90°-0) 3tan”30
It can be written as
_ cos 6 sin6 3tan230°

cos @ cosecO

By further calculation

=1+sin 6 xsin9—3(%)2



So we get
=sin? 0 +1-3 2
=sin’6+1-1

=sin? 6

cosec (90°—80) sin(90°-0) cot(90°-0)

cot@

(i)

cos(90°-0) sec(90°-0)tanb

It can be written as

secf cosfBtanb cot@

sin 6 cosec 6 tan @ cot@

So we get

secB cos b

sin 6 cosec 6+1
== +1
= 1+1
=2

tan(90°-0)



16. show that

cosZ(45°+0)+cos?(45°—0) _
tan(60°+0) tan(30°-0)

Solution

c0s?(45°+0)+cos?(45°-0)

LHS = tan(60°+60) tan(30°-0)

It can be written as

_ c0s%(45°+60)+c0s2[90°(45°-0)]
tan(60°+60) tan[90°(30°—0)]

By further calculation

_ c0s%(45°+60)+sin?(45°-0)
tan(60°+60) cot (30°-0)

We know that cos (90°— ) =sin @, tan( 90° — 8) = cot 8 and tan 6
cotfd =1

So we get

Il
E — R =
)]



17. find the value of A if

(i) sin 3A = cos (A — 6°), where 3A and A — 6 ° are acute angles
(ii) tan2A= cot(A — 18° ), where 2A and A — 18° are acute
angles

(iii) if sec 2A = cosec (A —27°) where 2A is an acute angle ,

find the measure of ZA .

Solution

(1) sin 3A = cos (A — 6°), where 3A and A — 6 ° are acute angles
It 1s given that

Sin 3A = cos(A — 6°)

We know that cos (90°—6) =sin 6
Cos (90°—3A) = cos(A — 6°)

By comparing both
90°-3A=A-6°

By further calculation

90° + 6°= A +3A

96° =4A

So we get

96°
4

Hence the value of A 1s 24°.

A= =24




(i1) tan2 A= cot(A — 18°),

We know that cot (90°— ) =tan 0
Cot (90°—2A) =cot (A —18°)
By comparing both
90°-2A=A-18°

By further calculation
90°+18°=A +2A

So we get

3A=108°

108°

A== =36°

Hence , the value of A 1s 36°

(i11) if sec 2A = cosec (A —27°)

We know that cosec (90°— ) =sec 6
Cosec(90° — 2A) = cos(A — 27°)

By comparing both

90° - 2A = A-27°

By further calculation
90°+27°=A+2A

So we get

3JA=117°



117°

A= =39°

Hence the value of A = 39°,

18 . find the value of 8(0° < 6 < 90°)if
(i) cos 63° sec(90°-0) =1
(ii) tan35° cot(90°-0) =1

Solution
(1) cos 63° sec(90°—0) =1
It can be written as

1
sec(90°-0) =1

1
sec

Cos 63° =

We know that = cos @

Cos 63°= cos (90°-8)
By comparing both

90° -0 =63°

By further calculation

0 =90°—63°=27°

(i1) tan35° cot(90° -0 ) =1

It can be written as

1

tan 35° = cot(90°-0)



1
we know that —— = cosf@
cot@

tan 35° =tan(90° -0 )
by comparing both
35°=90°-0

By further calculation
0 = 90° — 35° = 55°

19. If A,B and C are the interior angles of a A ABC , show that

. A+B .
(i) cos — = sin

2
[ X ) +A B
11) tan =L = cot—

2 2

Solution :
A,B and C are the interior angles of a A ABC
It can be written as

LA+ 4B + £C = 180°

Dividing both sides by 2
LA+/B+£C _ 180°

2 T2
A B

2424+ =90°
2 2 2



: A+B . C
(1) cos— = sin~—
2 2

We can write it as

A+B _ 90° — &
2 2
We know that

o €\ _ ..¢C
Cos (90 — E) = sinz
Here cos (90°— )=sin 6

. C . C
Sin — = sin—
2 2

. A B
(1) tan2 = cot=
2 2

B

We know that Azi = 90° — A

= tan (90° — g )
So we get
= cot =

2

= RHS



Chapter test

1. find the values of :
(i) sin’60° — cos’45° + 3tan® 30°

(ii) 2c0s%45°+3tan?30°
V3c0s30°+5sin30°

(iii) sec30° tan60° + sin45° cosec45° + c0s30° cot60°

Solution
(i) sin“60° — cos?45° + 3tan® 30°

4 4

Therefore, sin?60° — cos?45° + 3tan®30° = 1 i



(ii) 2c0s5%45°+3tan?30°
V3c0s30°+5in30°

2
_2X5+3X§ 141 :i —2_1q
3,1 3+1 2
2 2 2
Hence ,
2c05245°+3tan?30°
V3c0530°+5in30°

(111) sec30° tan60° + sin45° cosec45° + cos30° cot60°

=2 2 V31 _2 1,1
== X3+ X2+ X =440
=2+l +-=3+-="2

_7_31

2

Thus , sec 30° tan60° + sin45° cosec 45° + c0s30° cot60° = 3%



2. taking A = 30°, verify that
(i) cos* A —sin*A =cos 2A
(ii) 4cos A cos (60° — A) cos (60°+ A) =cos 3 A.

Solution
(i) cos* A —sin*A = cos 2A
Let’s take A = 30°

So, we have
LHS = cos* A — sin*A = c0s*30° — sin*30°
4

-(5) -6)

V3XV/3XV3X\3 1 1 1 1 9 1
= — = X=X=X=-—=———
2X2X2X2 2 277272 16 16
9-1 8

16 16 2

Now,

R.H.S =cos 2A =cos 2(30°) =

N

Therefore, LHS = RHS hence verified



(i1) 4 cos A cos(60°- A ) cos (60° + A) = cos 3A
Let’s take A =30°

LHS =4 cos A cos (60°—A ) cos (60°+ A)

=4 cos 30° cos (60° — 30°) cos(60° + 30°)

=4 cos 30° cos30° cos 90°

=4 X v3 X v3 X0
2 2
=0
Now
LHS = cos3A
R.H.S =cos 3A
=c0s (3 X 30°)=co0s 90°=0

Hence, L.H.S =R.H.S hence verified

sin A
(cos A+ sin A +sin B)

3.if A =45° and B = 30°, verify that = %

Solution

Taking

sin A
(cos A+ sin A +sin B)

L.H.S

. sin45°
(cos 45°+ sin 45° +sin 30°)




V2 vz 1 W2 V2
2 2 2 2 4
V2 V2
— 2 — _2
2V2++2 3V2
4 4
V2 4

2
x Xsﬁ—g—R.H.S

Hence verified

4. taking A = 60° and B =30°, verify that
. Sina+b
(l)m =tana + tanb

.en SIN(A-B) _
(ii) inAsnB cotB — cotA

Solution
(1) here A=60°and B =30°

sina+b sin(60°+30°)
LH.S= =
COS A cosB c0s60° cos 30°

sin 90°

N cos 60° cos 30°

X

N |RIR

~ |G



1 4
ERNG
4
Now,
R.H.S =tan A +tan B
= tan 60° + tan 30°
— 1
=V3+ =
_3+1 _ 4
V3 3
~L.HS =R.H.S

(ii) A = 60°, B = 30°

sin(A-B) __ sin(60°-30°)

LH.S == — = — :
SinA sinB sin60°sin 30°
1
. sin30° 1 3
sin60° sin30° o sin 60° 2
. 2
V3

R.H.S=cotB —cot A



Cot 30° — cot 60°

_3_Ll_31_2
a V3 V3 43
L.HS=R.H.S

5.ifvV2tan 20 = V6 and 6° < 20 < 90°, find the value of
sin @ ++/3 cos 0 - 2 tan? 6.

Solution

Given ,

V2 tan 20 =6

tan 20 =

=43

= tan 60°
=260 =60°
=6 =30°

NIE

Now ,
Sinf ++/3 cos 8 — 2 tan?6
= Sin 30° + /3 cos 30° — 2 tan?30°

R C]

1
2
1
2

N
2

wilnN
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6. if 30 is an acute angle , solve the following equation for 0 :
(i) (cosec 30 -2) (cot20-1)=0
(ii) (tan @ -1) (cosec 30 -1) =0

Solution

(1) (cosec 30 -2) (cot 280 -1)=0

Now , either

Cosec 30-2orcot20-1=0

= cosec 30 =2 or cot 20 =1

So,

Cosec 30 = cosec 36° or cot 20 = cot 45°
=360 =30°0r2 0 =45°

Thus, 8 = 30° or 45°



(ii) (tan 8 — 1)(cosec 36 — 1) = 0

Now, either

tan 0 -1 =0o0rcosec36-1=0
=tan 8 =1orcosec3 0 =1

So,

tan 8 = tan 45° or cosec 36 = cosec 90°
=0 =45°0r3 60 =90°1.e. 8 =30°
Thus 8 =45° or 30°.

7.if tan (A+B) =+/3 and tan (A- B) =1 and A, B (B< A) are

acute angles, find the values of A and B.

Solution
Given , tan (A+B)=+/3
So, tan (A +B) = tan 60° [ since , tan 60° =+/3]

Also given

tan(A-B)=1

so, tan (A — B ) =tan 45° [ tan45° =1 |
=A-B=45_...1)



From equation (1) and (2) we get
A+ B= 60°
A—-B=45°

2A=105°
A=52°
2
Now on substituting the value of A in equation (1) , we get

522 °+B = 60°
B=60°-521°=7="°
2 2

Therefore , the value of A = 52% °and B = 7% °

8. without using Trigonometrical tables , evaluate the
following :
(i) sin’ 28° + sin” 62° — tan”® 45°

.o cos27° tan27°
ii) 2 cos 0°
( ) sin63° + cot63° +

(iii) cos 18° sin 72° + sin 18° cos 72°

(iv) 5 sin 50° sec 40° — 3cos 59° cosec 31°




Solution

(i) sin? 28° + sin? 62° — tan* 45°

= sin® 28° + sin? (90° — 28° ) — tan? 45°
= sin® 28° + cos? 28° — tan*45°

=1—(1)*(~sin*8 + cos* =1 and tan 45°=1)

=0
.. cos27° tan27°
(i1) 2— + cos 0°
sin63° cot63°
cos27° tan27°
=2 + + cos 0°

sin(90°-27°) cot(90°-27°)

_ 2cosz7° n tan27° +1 ( cos 0° = 1)

cos27° tan27°

=2x1+1+1
=2 +1 +1
=4



(i11) cos 18° sin 72° + sin 18° cos 72°

= ¢0s(90° — 12°) sin72° + sin(90° -12° ) cos 12°
=sin 72°. sinl2° + cos12° cos12°

= sin%12° + cos? 12°

=1 (~sin* 0 +cos* 6 =1)

(iv) 5 sin 50° sec 40° — 3cos 59° cosec 31°

sin50° c0s59°
cos40° sin31°

. sin50° cos 59°
cos(90°-50°) sin(90°—59°)
sin 50° cos 59°

=5 — — 3 =5%x1—-3x1
sin 50° cos 59°

=5-3

=2

9. prove that :

c0s(90°—-0) sec(90°—-0) tan @ tan(90°-0) 5
cosec (90°-0) sin(90°- 0) cot(90°-0) cot@
Solution
cos(90°—0) sec(90°-0) tan 6 tan(90°-6
[HS = (90°-6) sec(90°~6) (90°-6)

cosec (90°—0) sin(90°— @) cot(90°-0) cot @



__sin@ cosec 8 tanf cotf

secO cos 0 tan®B cot@

__1xtan@
1xtan @

Thus , L.LH.S=R.H.S

+1=1+1=2=R.H.S

Hence proved

10. when 0° < A < 90°, solve the following equations:
(i) sin 3A = cos 2A
(ii) tan SA = cot A

Solution :
(1) sin 3A = cos 2A
= sin 3A =sin(90° — 2A)

So,

3A =90° - 2A
3A +2A = 90°
5A = 90°
A== g

5

(i1) tan SA =cot A



=tan 5SA = tan (90° -A)
So,

5A=90°-A
5A+A=90°

6A =90°

90°
6

WA= = 15°

11. find the value of 0 if
(i) sin (@ + 36°) = cos 0 , where @ and 0 + 36° are acute angles.
(ii) sec4 0 = cosec (0- 20°) , where 4 0 and @ — 20° are acute

angles.

Solution

(1) given , 8 and (8 + 36°) are acute angles.

And,

Sin(6 +36°) =cos 8 =sin(90°—0) [ As, sin(90°-6 )=cos 0 ]

On comparing ,we get

6 +36°=90° -6
6 +6 =90° - 36°
26 =54°

54°
2

0:




6 =27°

(i1) given @ and (8- 20°) are acute angles

And ,

Sec 4 6 = cosec(6- 20°)

Cosec(90° -4 8) = cosec(8- 20°) [ since , cosec (90°— 0 ) =sec 0]
On comparing , we get

90°-40 =20 -20°

90°+20°=60+480

56=110°

110°
5

s 0 = 22°

6 =




12. in the adjoining figure , ABC is right angled triangle at B
and ABD is right angled triangle at A. If BD 1L AC and BC =

2v/3 cm, find the length of AD .

Luo_gj‘z

30°

Solution
Given AABC and AABD are right angled triangles in which £A =
90° and «B = 90°

And ,

BC =2+/3 cm . AC and BD intersect each other at E at right angle
and 2CAB = 30°

Now in right A ABC we have



BC
tan @ = —
AB

= tan 30° = 2v3
AB

1 2V3

V3 4B
AB=2vV3x+V3=2x3=6cm
In A ABE , 2ZEAB =30°and 2EAB =90°
Hence ,
£ ABE or ZABD =180°-90°—30°
=60°
Now in right A ABD , we have

tan60°=A—D
AB

6

Thus AD = 63 cm.



