6. Trigonometric Ratios

Exercise 6.1
1. Question

Find the value of the following:

2 sin 45° . cos 45°

Answer

sin45® = i
V2

Cos45° = -
V2

~ 2 sin 45° .cos 45°

1
o=
v 2

2. Question
Find the value of the following:

cos 45° cos 60° - sin 45° sin 60°

Answer
cos4h® = i
V2
sin45® = i
V2
| V3
sin60® = >

cos60” = —



~c0s 45° cos 60° - sin 45° sin 60°

1 1 1 3

= —=XzZ——= X —
V2 2 2 2
l—\.-@

B 2\.@

3. Question

Find the value of the following:
sin230° + 2 cos245° + 3 tan60°

Answer

sin30° = —

~ 5in?30° = —

cosdh® =

-
wlls

2450 l
-~ COS = —
2
tan60° = /3
~tan®60° = 3

=~ sin%30° + 2c0s245° + 3tan?60°

l+2 l+3 3
= - X = X
4 2

=-+1+9

41

102
4

4. Question

Find the value of the following:

3 sin 60° - 4 sin360°



Answer

Let 6 = 60°

then,

3 sin 60° - 4 sin360°
= 3sin0 - 4sin30

We know that

Sin36 = 3sind - 4sin30
= 3 sin 60° - 4 sin360°
=sin(3 x 60°)

=sin 180°

=0

5. Question

Find the value of the following:

Sr:t:rs2 60° + :lsrat.:2 30° —tan2 45°

sin” 30° + cos” 45°

Answer

cos60” = —
-~ c05%60° = —
sec30® =

~ sec?30° = =

tan45° =1

~ tan245° =1

sin30® = —

: 23[}9 1
S8 = —
4



cos45® =

-
wlls

- C05%45° = —

, Scos® 60° + 4sec” 30° —tan” 45°

sin- 30° + cos- 45°

5X <+ 4x:-1
N 1,1
4 2
5,16
=¢1- 3
T 1
4 2

3x3+16x4-12

12
1+1x2

4

6. Question
Find the value of the following:
4cot?45° - sec260° + sin®60° + cos290°
Answer
cot45°=1
~ cot?45° =1
sec60° =2
.. sec?60° = 4
V3
2

sin60° =

-~ §in?60° = —

co0s90°=0



. c0s290°= 0

~4cot?45° - sec?60° + sin260° + c0s290°

4—4 + > + 0
B 4

3
4
7. Question

Find the value of the following:

4 1 ,
> +— —cos” 45°
cot~30° sm-30°

Answer

cot30° =+/3

. cot?30°=3

sin30° = —

-~ §in%30°

N

cos4h® =

-
wils

2450 l
- COS = —
2

4 1 5
e +— —cos” 45°
cot”30° s~ 30°

4+1 1
3 1 2
4

4+4 1
3 2

29

6
8. Question

Find the value of the following:



tan® 60° + 4sin” 45° « sin” 90°

3sec?30° + cosec?60° —cot’ 30°

Answer

tan 60° = /3

tan260° = 3

5in45°® =

-
wils

-~ §in%45° = —

sin90° =1
-~ sin%90° =1

30 2
sec30® = —
V3

. sec?30° =

cosec60” =

-
Gl wie

26[]0 4
S COSecC = —
3

tan” 60° + 4sin” 45° + sin” 90°

3sec’30° + cosec’60° — cot? 30°

3+ 4x-+1

3x2+2-3
3 3

9. Question

Find the value of the following:

sin30° —sin90° + 2¢cos 0°
tan 30° . tan 60°

Answer



sin90° =1

cos0°=1

sin30° = —

tan30° =

-
i

tan60° = /3

s 30° —s1mn90° + 2cos 0°
) tan 30° . tan 60°

51—1+2><1

1
\E X —=
Y 3

3
2
10. Question

Find the value of the following:

2tan 30°

1— tan> 30°

Answer

tan30°® =

-
i

1
tan®30° = —
3

2tan 30°

) 1—tan- 30°

11 A. Question



Find the value of x in the following:

cos x = cos 60° cos 30° + sin 60° sin 30°
Answer

We know that,

Cos(A - B) = cosAcosB + sinAsinB

Let A =60° B =30°

Then,

cos 60° cos 30° + sin 60° sin 30°

= cos(A - B)

= cos(60° - 30°)

= cos30°

~c0s X = cos 60° cos 30° + sin 60° sin 30°
= cos x = cos 30°

= x =30°

11 B. Question

Find the value of x in the following:

sin 2x = sin 60° cos 30° - cos 60° - sin 30°
Answer

We know that,

sin(A - B) = sinAcosB - cosAsinB

LetA =60° B = 30°

Then,

sin 60° cos 30° - cos 60°sin 30°

= sin(60° - 30°)

=sin30°

~sin 2x = sin 60° cos 30° - cos 60°sin 30°
= sin 2x = sin30°

= 2x=30°



= x=15°
11 C. Question
Find the value of x in the following:

V3 tan 2x = sin 30° + sin 45° cos 45° + 2 sin 90°

Answer
5in30° = —
in4h L
sin4h® = —
V2
45 L
c0s4h® = —
V2
sin90° =1

~sin 30° + sin 45° cos 45° + 2 sin 90°

.\E tan 2x = sin 30° + sin 45° cos 45° + 2 sin 90°

= 3tan2x = 3
= tanZx = i

V3
= tan2x = V3

But, tan60° = V3

= tan2x = tan60°

= 2x=60°
60
=>X = —
p
= x =30°

12. Question



Prove that-

cos30° +sin 60° NE

l+cos60°+smn30° 2

Answer
30° V3
cos = —
2
/3
V
sinb0® = —
2
60 L
coshl® = —
2
in30 !
sin30° = —
2

cos30° + sin60°
1 + cos60® + sin30°

~ LHS =RHS

c0s30°+sin 60° V3

1+ cos60° +s51n130° 2

Hence Proved
13. Question
Prove that-

4 cot?45°—sec? 60° —sin” 30° = —%



Answer
Cot45°=1

~ cot?45° =1
Sec60° =2

- sec?60° = 4

sin30° = —

-~ 8in%30° =

N

~ LHS = 4cot?45° - sec?60° - sin230°

4x1—4 -
= ® —_ _—
4
0 1
B 4
1
4
RHS = —=
1 1
4 4
-~ LHS = RHS

~4cot’45° —sec’ 60° —sin” 30° = —%

Hence Proved
14. Question

Prove that-

sin 30° tan260° + 3cos 60° tan 45° = 2sec245° - cosec290°

Answer

5in30° =

Bd | =

tan60° =+/3



~tan®60 = 3

cos60°® = —

tan45° =1

sec45° =/2

- sec245° = 2

cosec90° =1

~. cosec?90° = 1

«. LHS = sin30° tan?60° + 3cos60°tan45°

1wz r3axixt
2 2

RHS

2sec245° - cosec290°

=2(2)-1
=3
RHS = LHS

Henc, Proved!
15. Question

Prove that-

cosec’45° . sec?30° sin° 90°cos 60° =

| 4

Answer

cosec45° = /2

~ cosec?45° =2

sec30® =

-
Sl e

4
~sec?30° = E



sin90° =1

-~ sin390° =1

cos60® = —

~ LHS = cosec?45° sec230° sin390° cos60°

4
=2 X - x1x=

3
4
3

=RHS

~ LHS = RHS
~cosec’45° . sec

Hence Proved
16. Question

Prove that-

sin60° +sin30°

1
2

230° sin” 90°cos 60° = %

_ tan 60° + tan 45°

sin 60° —sin 30°

Answer

-
STy

sin60° =

sin30° =

Bd | =

tan60° = V3
tan45°=1

LHS =

- tan 60° — tan 45° -

(sin60° + sin30° ) /(sin60° - sin30° )

V3
2
N

_|_

[

1

LE8]

™ |
[



_ tan60” + tan45®

a tans0®—tan43®

RHS

~ LHS = RHS

. sin60° +sin30°  tan 60° + tan 45°
smm60°—sm30°  tan 60° — tan 45°

Hence Proved
17. Question

Prove that-

2(c0s245° + tan?60°) - 6(sin®45° - tan%30°) = 6

Answer
45 !
cos4h® = —
V2
-~ c08245° = —
tan60° = V3
~ tan60° = 3
1
5in45°® = e
V2
-~ §in%45° = —

tan30°® =

-
ol =



1
tan?30° = —
3

~ LHS =
zx(3+g—6xﬁ—%
2 2 3
_2x L 6x~
2 6
=7-1
=6
= RHS
« LHS = RHS

~(cos245° + tan?60°) - 6(sin%45° - tan®30°) = 6
Hence Proved
18. Question

Prove that-

(sec230° + cosec?45°) (2cos 60° + sin 90° + tan 45°) = 10

Answer
sec30° = i
V3
- sec?30° = il
V3

cosec45° = /2

~ cosec?45° =2
cos60” = —

sin90° =1
tan45° =1

~ LHS = (sec230° + cosec245°) (2cos 60° + sin 90° + tan 45°)

G+2)(2x5+1+1)
J— x_
3 2



(?)x(1+1+1)

10 3
= — X
3

=10 =RHS

~ LHS = RHS

(sec230° + cosec245°) (2cos 60° + sin 90° + tan 45°) = 10
Hence Proved

19. Question

Prove that-

~

(1—sin45°+sin 30°)(1+ cos45° + cos60°) :i'

Answer
sin45® = i
V2
cos45" = i
V2
sin30° = E
2
cos60® = —

~LHS = (1-sin45° +sin30°)(1+cos45° +cos60°)

ERE R
B V2 o 2 V2 o2




~ LHS =RHS

~(1-sin45°+s5mn30%)(1+cos45° +¢0s60°) = ;
Hence, Proved

20. Question

Prove that-

cos20° - 2 cot?30° + 3 cosec?90° = 2(sec245° - tan260°)
Answer

cos0°=1

~ cos?0°=1

cot30° = V3

« cot?30° =3

cosec90° =1

~ cosec290° = 1

sec45° =/2

- sec245° = 2

tan60° = V'3

tan?60° = 3

« LHS = c0s20° - 2 cot?30° + 3 cosec?90°
=1-2x3+3x1

=1-6+3

RHS = 2(sec?45° - tan%60°)

=2x(2-3)



~ LHS = RHS

2€0s20° - 2 cot?30° + 3 cosec?90° = 2(sec245° - tanZ60°)
Hence Proved

21 A. Question

[f x = 30°, then prove that
sin3x = 3sinx - 4 sin3x
Answer

For x= 30°,

LHS = sin (3x30°)

= sin (90°)

=1

RHS = 3sin30° - 4x (sin30°)3

3 4

T2 8

3 1

T2 2
2

=—=1
2

Since LHS = RHS
sin3x = 3sinx - 4 sin3x
Hence proved.

21 B. Question

[f x = 30°, then prove that

- 2tanx
tan 2x =

l-tan" x



Answer
For, x = 30°,
LHS = tan2x = tan(2 x 30°) = tan60° = V'3
RHS =

2tanx
1 —tanZx

2tan30°
1 — tanZ230°

1
2 i
— V3

l_

A= x

/%]

% 1
W '-.I"E

2
V3
B2
3
V3=13
~ LHS = RHS
Hence Proved
21 C. Question

[f x = 30°, then prove that

. l—cos2x
smMmx=_,{—
2
Answer
For x = 30°
LHS =

1
sinx = sin30° = —
2

RHS =




Jl — cos(2 x 30°)

2

1 — cos60°

~ LHS =RHS

1—cos2x

-

SSINX =

Hence, Proved
21 D. Question

[f x = 30°, then prove that

c0s3x = 4 cos3x - 3cosx
Answer

For x = 30°

LHS = cos(3 x 30°) = cos90° =0
RHS = 4 cos3x - 3cosx

= 4 c0s330°- 3 cos30°

30° = V3
Cos = 2



w3l

3
~ cos330° =

m ‘

~4 c0s330°- 3 cos30°

33 !
=4 X =-—3 x

Since,0=0

~ LHS = RHS

+.c083x = 4 cos3x - 3cosx
Hence Proved

22. Question

cotAcotB +1

If A = 60° and B = 30° then prove that CD‘E(A —B) =
cotB —cotA

Answer
For A = 60° and B = 30°
LHS = cot(A - B) = cot(60° - 30°) = cot30° = /3

cotAcotB+ 1
cotB—cotA

RHS =

cot60°cot30° + 1
cot30° — coteD”

i,_ * \,"'E + 1
= I"Ila
m_1
V3—- 5
1+ 1
=
V3
2
el
/3
=3

V3=+3



~ LHS =RHS

cotAcotB +1
cotB —cotA

~cot(A—-B)=

Hence Proved

Miscellaneous Exercise 6
1. Question

The value of tan? 60° is:

A.3

B L1
3

C.1

D. oo

Answer

tan60° = V3

~ tan%60° = (tan60°)? = (v/3)% = 3

2. Question

The value of 2 sin260° cos60° will be:

Al

3

&
b | LA

|

1
3

Answer

sins0® =

-
1y



-~ gin60° =

| W

cosh0® =

~2 sin260° cos60°

5 3 1
=2 X - Xz
4 2

3
4

3. Question

A
If cosec B = —— then the value of 0 is:

V3

£ A

w| A

o | A

T
6

Answer

sin60° =

-
1y

1

cosech = —
sinB

= cosechl® =

-
Sl

4. Question

The value of cos245° will be:

A.

& -



Answer

1

cos45® = —
V2

, 1y 1
C0s°45% = (—) = -
V2 2

5. Question

_ -5
If O = 45° then the value of M is:

sin 26
A0
B.1
C.2
D. o0
Answer
For 0 = 45°
c0s20 = cos(2 x 45°) =c0s90° =0
sin20 = sin(2 x 45° ) =sin90° = 1

1 —cos26
sin26

1

1-0

=1
6. Question

Prove that:



c0s60° = 2 cos230° - 1

Answer

cos60® = —
2

cos30° =

-
N 5

-~ cos230° = —
LHS =
60 L
cos60°® = —
2

RHS =
2c0s230°- 1

2 > 1
=2 X ——
4

fd | = [ | L

ta| =
I
Bd | =

~ LHS = RHS
~c0s60° = 2 cos230° - 1

Hence Proved

7. Question
Prove that:
. 2tan 30°
51 60° = 5
1+ tan~- 30°
Answer

sin60° =

-
STy



tan30° =

-
ol =

1
~ tan®30° = =
an 3

~ LHS
=sin60°

V3
2

RHS =

2tan30°
1 + tan230°

2 X =
== I"Ila
1+
3
2
J3
-4
3
V3
2
V3 B V3
2 2
~ LHS = RHS
. 2tan 30°
~51n 60° = >
1+ tan- 30°

~ Hence Proved

8. Question
Prove that:

1—tan” 30°
cos 60° = =

1+ tan- 30°
Answer

cosbk0® = —



tan30° =

-
i

1
- tan?30° = =
dan 3

~ LHS =
cos60°

1

RHS =

1 — tan®30°
1 + tan230°

L1
2

1+

W | B2 0 Ldefoa 1 ra
W=

[ I

Ba | =
Ba | =

~ LHS = RHS

Hence Proved

9. Question

Prove that:

(sin45° + cos45°)2 = 2
Answer

LHS:

(sin45° + cos45°)2



= RHS

Hence Proved!
10. Question
Prove that:

4 tan30° sin45° sin60° sin90° = v/2

Answer
tan30° = i
V3

: a 1
sin45® = w"_i
| V3
sin60® = =
sin90° =1
LHS =

4 tan30° sin45° sin60° sin90°

=-=}:s<i>r:i><ﬁ><:L=i
V3 W2 2 V2

=2

= RHS

Hence Proved!

11. Question

Find the value of sin260° cot260°.

Answer



-
1y

sin60°® =
3
- 5in“60° = 2
cote0® = i
V3
-~ cot?60° = z
3

~sinZ60° cot260°

o |
b4
W =

e | =

12. Question

Find the value of 4cos330° - 3 cos30°.
Answer

For 6 = 30°,

4c0s330° - 3 cos30° = 4cos30- 3cosh
We know that,

0530 = 4cos30- 3cosh

». 4¢0s330° - 3 c0s30°

=cos(3 x 30°)

=c0s90°

=0

13. Question

-

IfcotO = ﬂ_
B

-

. then prove that

3
3 2 —sin” 5

-

Answer

coth =

-
=



= cotb = cot60®
=0 = 60°
~ LHS =

1 — cos?®@
2 — 8inZ6

1 — cos?60°
2 — sin260°

60 L
cosel® = —

2
~ C0§%60° = —

sins0® =

-
1y

: 26{}0 3
o511 = —
4

1 — cos?60°
2 —sinZ?60°

1-1
4

7 —

3
4

d | ufds |

Ul

= RHS

~ LHS = RHS

Hence Proved

14. Question

Prove that 3(tan%30° + cot?30°) - 8(sin?45° + c0s230°) = 0

Answer



tan30° =

-
i

1
- tan?30° = =
dan 3

cot30° =+/3

~ cot?30°=3

sindh® =

-
~ils

sin“45° =

cos30° =

-
M|dﬂ B3| =

~ cos?30° = —

~ LHS =

3(tan230° + cot230°) - 8(sin%45° + cos230°)

53+ 5)-s )

—3x -8 x-
3 4

=10-10

=0

= RHS

- LHS = RHS

Hence Proved

15. Question

15

Prove that 4(sin*30° + cos60°) - 3(cos?45° - sin290°) = =
A

Answer

sin30° ==



~ §in*30° = —

cosh0® =

3] =

cos45° =

-
~ils

-~ c0s245° = —
sin90° =1
sin290° = 1

~ LHS = 4(sin*30° + c0s60°) - 3(cos245° - sin290°)

(56

16 2
9 3_15
4 2 4
RHS = LHS

Hence Proved

16. Question

cos30° + sin 60° V'E

Prove that =
1+ cos60° +s1n30° 2

Answer
30° V3
Ccos = —
2
/3
y
5in60° = —
2
60 L
cos60” = —
2
sin30® = —

~ LHS =



c0s30° + sine0°
1 + cos60® + sin30°

YE!
2
_I_

+ [l
+

'_'l.
b |
b | e

-
Sy

17. Question

Prove that 2(cos245° + tan260°) - 6(sin245° - tan?30°) = 6

Answer

45 !
cos4h® = —
V2

-~ C0§245° = —
tan60° = 3
tan®60° = 3
in45 L
5in45® = —
V2

-~ §in%45° = —
tan30 L
an3if® = —
V3

tan®30° L

~ tan = —

3

~ LHS = 2(cos?45° + tan%60°) - 6(sin45° - tan%30°)

33+ 9)-o-d



= Hence Proved.



