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Chapter: 6. T-RATIOS OF SOME PARTICULAR ANGLLELS "~~~

Question: 1

Solution:
Since sin 60° = \f3/2 = cos 30°

and sin 30°= 1/2 = cos 60°

.. sin 60° cos 30° + cos 60° sin 30° = (V3/2)(V3/2) + (1/2)(1/2)

=@E/4)+(1/4)

=4/4

=1

Question: 2

Solution:

Since cos 60° = 1/2 = sin 30°

and cos 30° = \/3/2 = sin 60°

.. cos 60° cas 30° — sin 60° sin 30° = (1/2) x (V3/2) - (V3/2) % (1/2)

= (v3/4) - (V3/4)

=0

Question: 3

Solution:

Since cos 45° = 1/V/2 = sin 45°
cos30°=v3/2

sin 30°=1/2

. cas 45° cos 30° + sin 45° sin 30° = (1/v2)=(V3/2) + (1/V2)(1/2)

= (V37 2V2) + (1/ 2V2)
= (V3 +1)/(2v2)

Question: 4

Solution:

Since sin 30° =1/2, sin 60° = \/3/2 ,s5in90° =1

cos 30°=+/3/2, cos 45°=1/4/2, cos 60° = 1/2

sec60° =( 1/cos 60° )= 2

tan 45° = (sin 45° Jcos 45°) = (1/v2) / (1/V2) =1

cot 45° = (1/tan 45°) = 1/1=1

_ sin30° = cot45® sine0°® | cos30°

" " cos45"  sece0® tanas® sin90*

Exercise : 6



= ((1/2) / (A2 + (1 /2) - ((¥3/2) / 1) + ((VW3/2)/1)

= (1/v2) + (1/2) - (V3/2) + (V3/2)
=(1/V2) + (1/2)

=(v2/2) + (1/2)

=2 +1)/2

Question: 5

Solution:

cos 30° = v3/2 = cos2 30° = 3/4
cos 60° = 1/2 = cos2 60° = 1/4
sec 30° = (1/cos 30°) = (2/v3) = sec? 30° = 4/3
tan 45° = 1 => tan? 45° = 1

sin 30° = 1/2 = sin? 30° = 1/4

We also know thatsin?0 + cos20 =1

 Scos” 60°+ 4 sec™30° - tan” 45°
- cos™ 30° + sin” 30°

= [(5=(1/4)) + (4> (4/3)) - (1)]/1

=(5/4) + (16/3) - 1

=(15+64-12)/12 = 67/12

Question: 6

Solution:

cos 60°=1/2 = cos2 60°=1/4

sin 45° = 1/+v2 => sin2 45°=1/2

sin 30° = 1/2 = sin? 30° = 1/4

cos 90° =0 = cos?90°=0

. 2 cos?60° + 3 sin?45° — 3 sin?30° + 2 cos290°

=2(1/4) + 3(1/2) - 3(1/4) + 2(0)

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

=5/4

Question: 7

Solution:

cos 30°=v3/2, = cas2 30°=3/4

sin 30° =1/2

. cosec 30° = 1/s5in30° = 2 = cosec? 30° =4
cot 30° = (cos 30°/sin 30°) = V3 = cotz30°=3

cos 45° = 1/‘\f2
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- sec 45° = 1/cos 45° = V2 => sec? 45° = 2

". cot?30° — 2co0s?30° — (3/4)sec?45° + (1/4)cosec?30°
=3-2(3/4)-(3/4) <2+ (1/4) < 4
=3-1.5-1.5+1

=1

Question: 8

Solution:

s5in 30° = 1/2 = sin? 30° = 1/4

cos 45° = 1/v/2 = sin 45°

cot45°=1= cotz245°=1

cos 60°=1/2 = sec 60° =2 = sec2 60° =4

cos 30°= \/3/2 =sec30°=2/V3 = sec230°= 4/3
cosec 45° = 1/sin 45° = V2 => cosec? 45° = 2

. (sin230° + 4 cot?45° — sec’60°)(cosec?45° sec?30°)
= ((1/4) + 4(1) - 4) x (2)(4/3)

=(1/4) =(8/3)

=8/12

=2/3

Question: 9

Solution:

sin30°=1/2,=sin? 30° = 1/4 = (1/sin%30°) = 4
cos 30° = vf3/2 h

cot 30° = (cos 30°/ sin 30°) = V3 = cotZ 30°= 3
cos 45° = 1/'\f2 = cos? 45°=1/2

sin 0° =

4 1

cot?20°  sin?30°

- 2 cos? 45° - sinZ 0° = (4/3) + (4) - 2(1/2) - 0

=(4/3)+4-1
=13/3
Question: 10
Solution:

1-sin60° _

va
(i) Consider L.H.S. = Y2 - (2v3)

cas 607

B L

_ tan60’-1 _ 3-1

Consider RH.5. =

tan60°+1l (341

v3-1 V3-1
[ x [

d ~—~ (Rationalizing the denominator)
V341 V3—-1
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=2-+3
L.H.S. = R.H.S.

Hence, verified.

. 30°+sina0® -+t 2
[ll) L.H.S.=_¢f°s sin _ = v

1 icin TN arnc AN® Rt ?

R.H.S.=cos 30°=+3/2

L.H.5. = R.H.S.

Hence, verified.

Question: 11

Solution:

(i) Consider L.H.S. = sin 60° cos 30° — cos 60° sin 30°
= (V3/2) x (V3/2) - (1/2)(1/2)

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

=2/4

=1/2

Consider RH.S.=sin30°=1/2

L.H.5. = R.H.5.

Hence, verified.

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

=(V3/4) + (WV3/4)
=v3/2=cos30°=R.HS.

. L.H.5. = R.H.S.

Hence, verified.

(iii) Consider L.H.S. = 2 sin 30° cos 30°
=2x(1/2) % (+/3/2)
=+3/2=sin60°=R.H.S.

. LLHLS. = R.HL.S.

Hence, verified.

(iv) Consider L.H.S. = 2 sin 45° cos 45°
=2x(1/¥2) % (1/v2)

=(2x=1/2)

=1 =sin 90° = R.H.5.

. LLHLS. = R.HL.S.

Hence, verified.

Question: 12



Solution: CLASS24

(i) To show: sin 2A=2sinAcos A DR P
A = 45°

.. To show: sin 90° = 2 sin 45° cos 45°

Consider R.H.S. = 2 sin 45° cos 45°

=2x (1/¥2) % (1/v2)

=(2x1/2)

=1 = sin 90° = L.H.5.

. LLH.S. = R.H.S.

Hence, verified.

(i) To show: cos 2ZA = 2 cos?A —1 = 1— 2 sinA

A =45°

.. To show: cos 90° = 2 cos? 45° —1 = 1— 2 sin? 45°

Consider 2 cosZ2 45° —1=1— 2 sin2 45°

=2x(1/V2)-1
=1-1
=0

=cos 90° = R.H.5.

Consider 1— 2s5in245°=1 - 2(1/2)
=1-1

=0

=cos 90° = R.H.S.

. LUHLS. = R.H.S.

Hence, verified.

Question: 13

Solution:

o X 2tand
() To prove:- sin 2A = -
1+tan=A
A =30°
- . 2tan30’®
.. To show:- sin 60° = ————
1+tan~30°
1
2tan3o’ _ 2x(=
va

Consider LLH.S.=——F— =
1+tan- 30° 1
1+(—)

4

¥3

1+—

W

1l
“||'|:|i|”
""J

-
qu
W

V3/2

=sin 60°=R.H.5.



. RUHL.S. = LUHL.S. CLA5524

Hence, verified. o efes
s l1-tan®a
(ii) To show:- cos 2A = -
1+tan®A
A= 30°
. 1-tan®30°
.. Ta show:- cos 60° =—"—""_"—_
1+tan?30°

|-

—tan®30° 1
Consider R.H.S. = 17tan 307

L

1+tan?307 1

wle

=2/4=1/2=cos 60°=L.H.S.

. RUHL.S. = LUHL.S.

Hence, verified.

2tana
(iii) To show:- tan2A = =
l1-tan-4
A =30°
. 2tan3g®
.. To show:- tan 60° = - -
1-tan®30°
S L —
2tan30° N LU |

Consider R.H.S. = - = =
1-tan®30° f— 5

=3/V3=+/3

= tan 60° = L_.H.S.
. RUHLS. = LLH.S.
Hence, verified.

Question: 14

Solution:

(i) To verify:sin (A+ B)=sin Acos B + cos Asin 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°
= (V3/2) x (V3/2) + (1/2)(1/2)

=@B/4)+(1/4)

=4/4

=1

Consider LLH.S. =s5in90°=1

. LLH.S. = R.H.S.

Hence, verified.

(ii) To verify: cos (A+B)=cosAcosB—sin AsinB
If A=060°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) % (V3/2) - (V3/2)(1/2)



= (V3/4) - (V3/4) CLASS24

=0 =cos 90° = L.H.S. LR PRy
. LUFLS. = RUHL.S.
Hence, verified.

Question: 15

Solution:

(i) To verify: sin (A - B) = sin A cos B - cos Asin B

If A =60°and B = 30°, then

Consider LIS sin(60°-30°) =sin 30° = 1/2Consider R.H.S. = sin 60° cos 30° - cos 60° sin 30°
= (V3/2) = (V3/2) - (1/2) (1/2)

=(3/4)-(1/4]

=2/4

=1/2

.. L.H.5. = R.H.S.

Hence, verified.

(ii) To verify: cos (A- B) = cos Acos B+ sin Asin B
If A =60° and B = 30°, then

To Verify: cos (30°) = cos 60° cos 30° + sin 60° sin 30°
Consider R.H.S. = cos 60° cos 30° + sin 60° sin 30°
=(1/2) x (V3/2) + (V3/2)(1/2)

= (V3/4) + (V3/4)

=+/3/2 = cos 30° = L.H.S.

. LUHLS. = RUHLS.

Hence, verified.

(iii) To verify:- tan(A +B) = tardttans
1—tand tank

If A = 60° and B = 30°, then

tan60°+tan30’

Toverify: tan90°= —
1—tana0’tani0®

R tans0®+tan3o”
Consider R.H.S. = =—23
1-tane0°tan30® 1-\/3x—

at+1

= 7:4/0:3}

3
1

|

-

= tan 90° = L.H.S.

. RUHLS. = LLHLS.
Hence, verified.

Question: 16

Solution:

tand+tanB

Given:tan (A+B)= ——
1-tand tans

andtan A =1/3,tan B = 12



tanA+tanf _
1-tanAtan B 1
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L tan{A +B) =

Stan(fA+B)=1

Also, A and B are acute angles, therefore both A and B are less than 90°. S0 A + B must be less
than 180°.

Therefore, the only possible case for which tan (A+B) = 1 will be when (A + B) equals 45°.
Thus, A + B = 45°

Question: 17

Solution:

To find:- tan 60°

2tanAd

PRSP LT et crcc:

Given:tan2A = (1)
tan 30° = 1/V3

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

tan 60° = 2tan30°
1—tanZ30°
2tan3i0° 2yl .
cLotan 60° = 1-tan®30° = \-l? — =%
G i
=3/V3=+3
. tan 60° =3

Question: 18

Solution:
(1 =
Given:cosA:Jﬂ, ............................ (1)

cos 60°=1/2
To find: cos 30°

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

cos 30° = 1+cos60”
- ,1+(1j2}
= [2=+3/2

". cos 30° = V3/2
Question: 19
Using the formula

Solution:

Given:sin A = fl‘ C:’S“ et (1)

cos 60°=1/2

To find: sin 30°



By putting A = 30° in equation (1), we get the following: CLAssz4

sin 30° = 1- cos60° It

= [r-am

2
=Jz= 1/2
4

C.sin30°=1/2

Question: 20

Solution:

Since, in a right angled triangle,

sin B = Perpendicular / Hypotenuse,

and cos 0 = Base / Hypotenuse ,

where 8 is the angle made between the hypotenuse and the base.
(@) .". In the given figure, sin 30° = BC/AC
=1/2 =BC/20

= (1/2) x 20 = BC

= BC =10 cm

(ii) Now, In the given figure, cos 30°= AB/AC
=+3/2=AB/20

= (v3/2) x 20 =AB

= AB=10V3 cm

Question: 21

Solution:

Since, in a right-angled triangle,

sin 8 = Perpendicular / Hypotenuse,

and cos 0 = Base / Hypotenuse,

where 8 is the angle made between the hypotenuse and the base.
(i) .. In the given figure, sin 30° = BC/AC
=1/2=6/AC

= AC=6 %2

= AC=12 cm

(ii) Now, In the given figure, cos 30°= AB/AC
=+/3/2=AB/12

= (v3/2)x 12 =AB

= AB=6v3 cm

Aliter: Since ABC is a right-angled triangle,

. (AB)? +(BC)? = (AC)?



. (AB)? = (AC)? - (BC)? CLASS24
= (AB)2=144-36=108 P
= (AB) =108 = 6+/3

. AB = 6vV3 cm

Question: 22

Solution:

Since, in a right-angled triangle,

sin 8 = Perpendicular / Hypotenuse,

and cos 0 = Base / Hypotenuse,

where 8 is the angle made between the hypotenuse and the base.
(1) .°. In the given figure, sin 45° = BC/AC

= 1/V2 = BC/ (3V2)

= BC=(1/v2) = (3v2) =3

= BC=3cm

(ii) Now, In the given figure, cos 45° = AB/AC

=1/v2 = AB / (3V2)

= AB =1/v2 = (3v2)

= AB =3 cm

Question: 23

Solution:

Given: (i)sin(A+B)=1

(iiJcos(A-B)=1

Since,sin(A+B) =1

= sin (A + B) = sin 90° (. 0° < (A + B) = 90°, sin 90° = 1)

Also,cos(A-B)=1

=cos(A-B)=cos0° (. 0°=<(A+ B)=90°cos 0°=1)

From equation (2), we getA=B

Putting this value in equation (1), we get, 2A=90°= A =45°
S.B=A=45"°

o /A= S/ B=45°

Question: 24

Solution:

Given: (i} sin (A-B)=1/2

(ii) cos (A + B) = 1/2



Since,sin(A-B) =1 CLA5524

= sin(A-B)=sin30°("." 0° < (A + B) =« 90° s5in 30° = 1/2) It

Also,cos(A+B)=1/2

= cos (A + B) = cos 60° (. 0° < (A + B) = 90°, cos 60° = 1/2)
SA+FB =60 (2)
On adding equation (1) and (2), we get,

2A =90° = A =45"°

Putting this value in equation (2), we get,
B=60°-A=60°-45"= B=15"°

L 2£A =45° 2B = 15°

Question: 25

Solution:

Given: (i) tan (A - B} = 1/+/3

(ii) tan (A + B) = V3

Since, tan (A- B) = 1/V3

= tan (A - B) = tan 30°("." 0° < (A + B) < 90°, tan 30° = 1/v3)

Also, tan (A + B) =3

= tan (A + B) = tan 60°("." 0° = (A + B) =< 90°, tan 60° = \f3]

On adding equation (1) and (2), we get,
A-B+ A+ B=30°+60°

2A=90°"= A=45"°

Putting this value in equation (2), we get,
B=60°"-A=60°-45"= B=15"

oo 2zA = 45°, 2B = 15°
Question: 26

Solution:
Given,
3x =cot B
% = roscel!
= 9x2 = coti0 [1]and 0 Subtracting [2] from [1], we get

= —-)— = cosccef) [_’]
2



0% — =L — o’ = coscc CLASS24
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Question: 27

Solution:

Given:sin (A+ B)=sinAcosB+cos Asin B
cos (A - B) = cos A cos B + sin A sin B

(i) To find: sin 75°

If we put A =30° and B = 45°, then we have:
sin 75° = sin 30° cos 45° + cos 30° sin 45°
Cosin 75° = (1/2) % (1/V2) + (V3/2) x (1/+/2)

= (1/2V2) + (V3/2V2)

_ 143

(ii) To find: cos 715°

If we put A = 45° and B = 30°, then we have:
cos 15° = cos 45° cos 30° + sin 45° sin 30°

" cos 15° = (1/v2) = (V3/2) + (1/v/2) = (1/2)
= (V3 / 2v2) + (1/2V2)

b o +\j’§

242

1443

2.2

(i) sin 75° =

-
(ii) cos 15° =113
24

ral
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