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Solution

INTRODUCTION TO TRIGONOMETRY WS 6

Class 10 - Mathematics

30
Explanation:
As per the question we have,

cos x = cos 60° cos 30° + sin 60° sin 30°.
103, V81

= CosT=7%5 X 5+ 5 X3

3 3
= cosT = V3 + V3

4 4

\/3 (e} o
= Cosw:7écosx:cos30 =z =230
.48
Explanation:

Here, tan (52—9) =.3
Also tan 60° = +/3

= tan (579) = tan 60°

.5

= 2 =60°

= 50 =120°

= 0=24°

and 260 = 2 x 24°

=48°

Explanation:

_ 3tan? 30°+tan? 60°+cosec30° —tan 45°

o ) cot? 45°

3x (%) +(v3)+2-1
B (1?
B S+3+2-1
1

=1+3+2-1

=6-1

=5
@) - (iv), () - (D), (©) - (i), (d) ~(ii)
- (@) - (iii), (b) - (iv), (c) - (id), (d) - (1)
- (a) - (iid), (b) - (ii), (c) - (iv), (d) - ()
- (a) - (i), (b) - (i), () - (i), (d) - (iv)
- (a) - (iii), (b) - (@), (c) - (iv), (d) - (ii)
. Here, we will use the values of known angles of different trigonometric ratios.

Therefore, 4 (sin4 30° + cos* 60°) - % (sin2 60° - cos? 45°) + % tan? 60°
- 1 1 2(3 1 1
“4(H+E)-2(3-1) 10

According to the question,

sec @ = cosec60°

= sec = cosec (90° — 30°)

= secf = sec30° [cosec(90° — ) = sec)
= 6=30°

. 2c0s20 — 1

= 2c0s230° — 1

~2(4)'
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17.
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no

l\3|

-1
T2
Consider L.H.S. = sin 60° cos 30° - cos 60° sin 30°

=(v/312) x (+/3/2) — (1/2)(1/2)
= (3/4) - (1/4)

=2/4
=1/2
Consider R.H.S. = sin 30° = 1/2
L.H.S.=R.H.S.
Hence, verified.
__cos 30°+sin 60°
LHS. = 1+sin 30°+cos 60°
V3 V3
_ 2" 3
- 1 1 2
1+ 54’3 ~
R.H.S =cos30° = ?
cos 30°+sin60° o
Hence, 1+sin30°4-cos 60° cos 30
We have

cos 2z = cos60° cos30° + sin 60° sin 30°
1 V3B
cos2cc—5 X5+ 5 X3

IV SR B o (. s 3
cos2x = -t 7:7:cos30 ( cos 30 =7>

Comparing the angles, we get

20 =30°=xz =15

. =15°

L.H.S. = cos26 = cos2 x 30° = cos60° = %

R.H.S. — 1—tan’

1+tan2 6
1—tan® 30°
1+tan? 30°

Clearly, L.H.S = R.H.S

Consider L.H.S. = cos 60° cos 30° + sin 60° sin 30°
= (1/2) x (+v/3/2) + (+/3/2)(1/2)

= (v/3/4) + (v/3/4)

=4/3/2 = cos 30° = R.H.S.

.. L.HS.=RHS.

Hence, verified.

4 + ! 2c0s245° - sin0°

" cot? 30° sin? 30° )

_ 8424-6-0
- 6
— 26 _ 13

6 3
We have,

x =30°
= 3x =90°
oo L.H.S= cos3z =cos90° =0
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18.

19.

20.

21.

22.

23.

24,

and, R.H.S= 4cos®x — 3cosz
= 4cos® 30° — 3cos30°
(V33 V3
=4(¥) -3(%)

33 3v3 33 3v3

=dx -5 =5 5 =0

Here, A = 30°, B=60°

L.H.S. =sin(A + B) = sin(30° 4 60°)
=sin90° =1

R.H.S. =sin AcosB + cosAsin B

= sin 30° cos60° + cos 30° sin 60°

1.1, V3 VB 1,3 4 _
=y X3ty xg=1ti=1=1
..LHS =RHS

sin(A+ B) =1=sin90"
A+B=90° (1)

cos(A — B) =1=cos0°
=A—-B=0°(2)
Solving (1) and (2) we get
A=45°, B=45°

(sin230° + 4 cot?45° - sec260°)(cosec245° sec230°)
2 2
()" a7 - @7 |2 < ()]

1 4
=g124g(2x3)
= Z X 3 =
Here, L.H.S. = cos(A + B) = cos(30° + 60°) = c0s90° =0
R.H.S =cosAcosB —sinAsinB

= ¢c0s30° cos60° — sin 30° sin 60°

Vi o1 1 V3
= X —= X =

w |

aod
3 3

=T 710
..LHS =R.H.S

To verify: cos (A + B) = cos A cos B - sin A sin B

If A =60° and B = 30°, then

To verify: cos (90°) = cos 60° cos 30° - sin60° sin 30°
Consider R.H.S. = cos 60° cos 30° - sin 60° sin 30°
=(1/2) x (v/3/2) - (+/3/2)(1/2)

= (vV/3/4) - (v/3/4)

=0=cos 90° = L.H.S.

.. L.H.S.=R.H.S.

Hence, verified.

Given,2sin20= /3

or, sin26 = g

sin26 = sin60°

260 = 60°

Hence, cos26 = cos60° = %

. 1+cos24
Given: cos A = 1/ ===, (1)

cos 60° = %
To find: cos 30°
By putting A = 30° in equation (1), we get the following:

o _ 1+cos 60°
€os 30° =4/ —s

1+(1/2)
2

3/12



25.

26.

27.

28.

29.

|| AN

o] B

Given/C =90°, /B = 60°, AB = 15units .
In AACB, ZA+ ZB+ ZC = 180°

/A +60° + 90° = 180°

ZA=180° — 60° — 90°

ZA=180° — 150°

therefore,/ A = 30°

In NACB

sin 60° = % and cos60° = i—g

v3  Ac 1 BC . o V3 o 1
5 = 15 and5:1—5 sin 60 = 9 cos 60 :5]

AC = %ﬁunits =7.54/3 units and BC = 1—25 = 7.5units

Hence, /A =30°, /B =60° £C =90° and , AB = 15 units, BC = 7.5 units, CA = 7.54/3 units
L.H.S. =tan(A — B) =tan(60° — 60°) =tan0° =0

tan A—tan B
R" H. S " 1+tanAtanB

tan 60° —tan 60°
1+tan 60° tan 60°

= TivBxy3 143
- L.H.S.=RHS.

“sin(A+ B) = V3

2
sin (A + B) = sin 60°
On compairing angles
SCA+B=60..31)
Also, sin (A -B) = %

sin(A - B) = sin 30°

On compairing angles

A -B=30..(i)

Adding equation (i) & (ii)

2A =90

A =45°

Putting in (i)

45+ B =60

B=15°

Here, we will use the values of known angles of different trigonometric ratios.

= 2 (cos?30° — sin 45°) — 3 (sin” 60° — sec? 45°) + L cot? 30°

-3(5-1)-3(3-2)+10

_2(> 5 3
‘5(%) +3(z) t1
= 13
24
To verify: sin (A + B) = sin A cos B + cos A sin B
If A =60° and B = 30°, then
To verify: sin 90° = sin 60° cos 30° + cos 60° sin 30°
Consider R.H.S. = sin 60° cos 30° + cos 60° sin 30°
= (+v/3/2) x (+/3/2) + (1/2)(1/2)
= (3/4) + (1/4)
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=4/4

=1
Consider L.H.S. =sin 90° = 1
. L.H.S.=R.H.S.
Hence, verified.
30. L. H.S. =sin20=sin2 x 30° = sin 60° = £*
_ _2tanf
R.H.S. = Trtan?
2% L
. V3
N
1
1+(%>
2 2
V3 V3 2 3
—L I 1571
+ 3 3
_ V3
- 2
. L.HS=R.H.S

5 cos? 60°+4 sec? 30°—tan? 45°
sin? 30°+-cos? 30°

()

31. Given:

15+64-12
12
4

4

32. cos 30° = \/5/2 , = cos? 30° = 3/4
sin 30°=1/2

. cosec 30° = 1/5in30° = 2 = cosec? 30° = 4
cot 30° = (cos 30%/sin 30°) = 1/3 = cot? 30° =3
cos 45° = 1/4/2
. sec 45° = 1/cos 45° = /2 = sec? 45° = 2
. cot?30° - 2c0s%30° - (3/4)sec245° + (l/4)cosec230°
=3-2(3/4) - (3/4) x 2+ (1/4) x 4
=3-15-15+1
=1

33.Giventan A =1 and sin B = %
= tan A = tan 45° and sin B = sin 45°
= A =45°and B =45°
Now cos(A+ B) = cos(45° + 45°) = cos 90° = 0.

34. cos 20 = cos 6 °:%

2 cos20-1=2 x cos?30°- 1

< [2x () 1) = (ext-1)=(3-1) =3

1-2sin%0 = 1 - 2 sin?30°
o2 @] = () =09 =3

.08 20 =2c0s%0 - 1 =1 -2 sin0
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35.

36.

37.

38.

39.

40.

41.

42.

B D c
Let a triangle ABC with each side equal to 2a
/A=/B=/C=60°
Draw AD perpendicular to BC
In ABDA and ACDA
AB=AC,AD=ADand /BDA= /CDA
ABDA = ANCDA by RHS

BD =CD

/BAD = ZCAD = 30° by CPCT

In ABDA, cosec30° = H2_ 4B _ —:2 andcos60° =2 =22 _ = _ 1
P~ BD H AB ~ 2a

L.H.S. =sin(4 — B) =sin(60° — 60°)

=sin0° =0

R.H.S. =sinAcosB — cosAsinB
= sin 60° cos60° — cos60° sin 60°

_3 1 1 V3
3 3

sin 60° = ?, cos45° = %, cot30° = /3, cos90° =0

therefore,
% — cot 30° 4 15 cos90°
= (1/¢2 —v/3+15x0

=v/3-v3+0=0

$in30°. cosGO + c0830°. sin60°

! BB
Ty
1 1
=iti=T
_ 4
4
= 1= sin90° = cos90°
We have,
cos60° = %, cos 30° = % ,sin60° = ? and sin 30° = %
therefore,
cos60° cos 30° 4+ sin 60° sin 30°

V3 VB VB VB (VB B

= X Ty x E_T+T_2(T)_T
tan? 60°+4 sin” 45°+3 sec® 30°+5 cos? 90°

cosec 30°+sec 60° —cot? 30°

2 2
(vV3)2+4x (%) +3x (%) +5x02

242-(v/3)2
34+4x %+3>< §+5x0
= 13

1
We have,

cos(A-B)= \/73

_ <3+2+4+0) —9
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43.

44,

45.

46.

47.

=>cos(A-B) = cos30°
Again, sin (A + B) = ?
=-sin(A+B)= sin 60°
A+B=60°..... (ii)
Adding, (i) and (ii),

2A =90°

A =45°

Put A=45° in (ii),

B =60°- A =60°-45°=15°
Therefore, A=45° and B=15°
Given that: A = B = 60°

L.H.S. = cos(A — B) = cos(60° — 60°) = cos0° =1

R.H.S. = cos A cos B + sin A sin B
= c0s60° cos60° + sin 60° sin 60°
= cos® 60° + sin® 60°
_(1)2 V32 13
=)'+ (%) =1+3=1
..LHS = RHS

. _ _tanA+tanB
To verify: tan(A + B) T onAons

If A =60° and B = 30°, then
tan 60°+tan 30°

ifve o —
To verify: tan 90 T tan 00° tan 30°

V3=

. tan 60° +tan30°
Consider R.H.S. = =2 jan o = -
1—tan 60° tan 30 1-/3x =
V3

=3 =40=00
=tan 90° = L.H.S.
.RHS.=L.H.S.
Hence, verified.

We have
5in30°+tand5°—cosec0°
sec30°+cos60°+cot45°
1 2
12
2 A
2 1
241
=+t
3,/3—4
=4 - \/ —
4+3v3
_164124/3—34/3+4

- 4+3./3

_ 20+9v3
4+3/3
We have, ~
cos30° = %, sin 30° = %
therefore,
R.H.S = cos? 30° — sin? 30°
3\ 2
= (%) ~@'=1-i=1=1
and, L.H.S = cos60° = 1
.LHS=RHS
i.e, c0s60° = cos? 30° — sin® 30° = %
We have
sin(A+B)=1
= sin (A + B) =sin 90° (sin90° =1 )
SLA+B=900........ @)
andcos (A-B)=1
=cos (A -B)=co0s0° (cos0° =1)

=4 -

no
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48.

49.

50

51.

Adding equation (i) and (ii), we get

A+B+A-B=90°+0°

2A =90°

A= — 45

Putting value of A in equation (i)

45° + B = 90°

= B =90° - 45° = 45°

4 (sin43()° + cos460°) — %(sinzﬁoO — cosz45°) + %tan260°

~o[@'+ @] -3{(F) - ()] + 30

—4| L L 2|3 _1 1
_4|:16+16j| 3[4 2]+2X3
— 2 2132 ,3
_4X16 3 4}+2
-1_2,1.,3

) 3X§+2

1_1,3

> "6 T2

_3-149 11

-6 6

We have to prove that: (1/3 + 1) (3 — cot 30°) = tan® 60° — 2 tan 60°

Here, LHS = (/3 + 1) (3 - cot 30°)
=(3+1)3-3)

=133 —3)+1(3—-+/3)
=3y/3-3+3-3
=23

RHS = tan® 60° — 2 sin 60°
= (B —2x
=3V3- 3

=23

= LHS = RHS

Hence, proved.
cos 45° 1

" sec 3(1)O sec 60°

cos(45°)

1
2(L+1)
1

_ V3

T 2y3(1+3)

it is clear that the denominator has an irrational number, we need to rationalize it, we get

R ROV, (S )
T2 V)
VA(V3-3)

2(2)(12-(v3)")
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52.

53.

54.

55.

56.

57.

V6—32
4(1-3)
VB6—32
4(-2)
V6-3/2
)
3v2-1/6
8
We have,

tan (A + B)=+/3
=-tan(A+B) = tan 60°

: -1
Again,tan (A-B) = v
=-tan(A-B) = tan 30°

Adding, (i) and (ii)

2A =90°

LA = 900

A= - =45°

Putting A=45° in equation (i),

B =60°- A =60°-45°=15°

Therefore,

A =45°and B = 15°.

2(sin? 45° + cot? 30°) - 6(cos? 45° - tan® 30°)

2 2 2
(5) 8] -s|(5) - ()]
=7-1=6
sin (A + B) = 1 =>sin (A + B) = sin 90°
= A+ B=90° ....... @d)
cos(A-B)= \/73
= cos(A — B) = cos 30°
=A—-B=30°..... (i)
Solving (i) and (ii), we get A = 60° and B = 30°.
Hence, A = 60° and B = 30°.
To find:- tan 60°

Given: tan2A =-2tand_ (1)
1—tan® A
1

tan 30° = —

V3

.. Putting A = 30° in equation (1), we have the following:

tan 60° = 2 tan 30°
1—tan? 30°
1

x L —

- tan 60° = 2tan30° _ V3 — 2//3

o 1—tan? 30° -1 2/3
3

= % =3
~.tan 60° = /3

_ 3tan® 30°+tan® 60°+cosec30° —tan 45°
cot? 45°

2
3x (%) +(v3)%+2-1
(1)2
3><%+3+2—1

1
=1+3+2-1

=6-1
=5

To prove: sin 2A =

2tan A
1+tan? A
A =30°
. To show: sin 60° = —2tan30_

1+tan? 30°
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58.

59.

60.

61.

62.

63.

Gl
~—

2% (
Consider L.H.S, = —2tan3®__

1+tan? 30° - 1 1 2
+(%)
2
_ V3
1
1+§
2
-3 _ 2 3
= % — \/g X 1
=./3/2
=sin 60° = R.H.S.
.RHS.=L.HS.

Hence, verified.

cos 60° = 1/2 = cos? 60° = 1/4

sin 45° = 1/4/2 = sin® 45° = 1/2

sin 30° = 1/2 = sin® 30° = 1/4

c0s 90° = 0 = cos? 90° = 0

.2 cos?60° + 3 sin%45° - 3 5in’30° + 2 c0s?90°
= 2(1/4) + 3(1/2) - 3(1/4) + 2(0)

= (1/2) + (3/2) - (3/4) = 2 - (3/4)

= 5/4

sin 30°+tan 45° —cosec60°

sec30°+-cos 60°+cot45°
1 2 V34234

2 V3 2,3

21l A

V32 23

334 33-4 _ 3,34

T 3V3+4 T 3y3+4 X 3/3—4
(3v3-4)°

(3v3)°—(4)?

_27+16-243  43-243
- 27—16 - 11

We have,

sin 30° = %, tan 60° = /3, cos60° = % and sec30° =

therefore,
2sin” 30° tan 60° — 3 cos? 60° sec? 30°
= 2(sin 30°)* tan 60° — 3(cos60°)°(sec 30°)>

:Zx(%)zx 3—3><(%)2>< (%)2

1 1.4 V3 V3-2
=2XZX\/§—3XZX§=7—1:T
Given: sin A = #....(1)
cos 60° =1/2

To find: sin 30°
By putting A = 30° in equation (1), we get the following:

. 1—cos 60°
o — ——
sin 30° = 4/ 5

-(1/2)
2

\/% =1/2

;.sin 30°=1/2

Consider L.H.S. = 2 sin 30° cos 30°
=2 x (1/2) x (+/3/2)

= 1/3/2 = sin 60° = R.H.S.

.. L.HS.=RHS.

Hence, verified.

tan(A + B) = /3

tan (A + B) = tan60°

2
V3
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64.

65.

66.

67.

68.

69.

A+B=60°..3)
tan(A-B)=1
tan (A- B) = tan 45°

Solving (i) and (ii), we get
A =(52.5)° and B = (7.5)°.
Hence, A = (52.5)° and B = (7.5)°.

sin 60° cos 30° + sin 30° cos 60°
V3 V311
IR
=itz=1
We have,
sin 60° = g, cos30° = \/75, cos60° = %, sin 30° = %
therefore,
sin 2z = sin 60° cos 30° — cos 60° sin 30°
. V3 V3 1 1
= sm2cc—7><7—5><5
= sin2z=2-1-2_1

1 11732
= sin2z=sin30°=2x=30°=x =15

According to question, we have to solve sin 60° cos45° + cos60° sin 45° in the simplest form.

We have,

sin 60° cos45° + cos 60° sin 45°

_3 1, w3 B
T X AT AT A T e o
L.H.S. =tan26

2 V2
= tan(2 x 30°)
= tan 60°
~ V3
R.H.S. = 2l

1—tan2
_ 2tan30°

T 1-tan230°

2 2
_ B _ B _ 2 3_ 3 _
—1_1—2—\/3><2— __\/g
3 3
S

S L.HS=R.H
We have,
cosec30° = 2, sin45° = % and sec60° = 2
therefore,

cosec?30° sin? 45° — sec? 60°

= (cosec30°)?(sin45°)% — (sec60°)? = (2)% x (

i

To show: cos 2A =2 cos?A - 1 =1 - 2 sinA

A =45°

", We show: cos 90° = 2 cos? 45° -1 = 1 - 2 sin? 45°
Consider 2 cos® 45° - 1 = 1 - 2 sin? 45°

=2 x (1/4/2)% -1

=1-1
=0

= cos 90° = R.H.S.

Consider 1 - 2 sin® 45° = 1 - 2(1/2)
=1-1

=0

= cos 90° = R.H.S.

2 2 1
) —(22=dxi_d4=2-4-——2
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70.

71.

72.

73.

74.

75.

. L.H.S.=R.H.S.
Hence, verified.
We have,

1
tan 30° = —=
73

RHS = 1—tan? 30°

o 1+tan? 30°

1-(1/v3)

1+(1//3)?
1
13

1
1+

2/3°
3 2

and, L.H.S = cos60° = %
therefore, L.H.S = R.H.S

tan A+tan B
+ = —
tan (A B) 1—tan A-tan B
1,1
= tan (A +B) = 22—
~3%3

3+2

+

|m|

= tan (A +B) = =5 :% =1

@ |

= tan (A + B) =1 =tan 45°

= A +B=45°
L2
To show: cos 2A = taHZ A
1+tan® A
A = 30°
1—tan? 30°

.*. To show: cos 60° =
1-+tan2 30°

1—tan? 30° o

1
Consider R.H.S. = Tt Vlg -
an i
1+(¢§)

_1_
=5 =RHS

el [eole

.. LHS = cos 60° = %

Hence proved.

To show: sin 2A = 2 sin A cos A

A =45°

.". To show: sin 90° = 2 sin 45° cos 45°
Consider R.H.S. = 2 sin 45° cos 45°
=2 x (1/v/2) x (1/1/2)

=2 % 1/2)
=1=5in90° = L.H.S
~.LHS.=RH.S

Hence, verified.

tan? 60° - 2 cosec? 30° - 2 tan? 30°

- (V3 -2(/2)" - 2[ L)
17

3
sin(A+ B)=1
sin(A + B) = sin90°
or, A + B = 90°.....(i)
sin(A— B) = %
sin(A — B) = sin30°
or, A - B = 30°......(i)
Solving eq. (i) and (ii),
2A =120°
A =60°and B = 30°
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