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Evaluate each of the following:
(Question 1 to Question 9)

Question 1: sin 60° cos 30° + cos 60° sin 30°.

Solution:
We know that,

sin 60° =V3/2 = cos 30°
and sin 30° = 1/2 = cos 60°

Now,

sin 60° cos 30° + cos 60° sin 30° = (V3/2)( v3/2) + (1/2)(1/2)
=(3/4) +(1/4)

=4/4

=il

Question 2:

cos 60° cos 30° - sin 60° sin 30°.

Solution:

We know that,

cos 60° = 1/2 = sin 30°

and cos 30° =V3/2 = sin 60°

Now,
cos 60° cos 30° — sin 60° sin 30° = (1/2) x (V3/2) - (V3/2) x (1/2)

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

=0

Question 3:

cos 45° cos 30° + sin 45° sin 30°.

Solution:
We know that,
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cos 45° = 1/¥2 =sin 45°
cos 30° =v3/2 and
sin 30°=1/2

Now,
cos 45° cos 30° + sin 45° sin 30° = (1/v2)x(V3/2) + (1/v2)(1/2)

=(V3/2V2)+(1/2V2)
=(v3+1)/(2v2)
Question 4:

sin 30° " cot 45°  sin 60° " cos 30°
cos 45° sec 60° tan 45° sin 90°

Solution:

We know that,
sin 30°=1/2, sin 60° =v3/2,sin90° =1
cos 30°=V3/2, cos 45°=1/V2, cos 60°=1/2

sec60°=2,tan45°=1and cot45°=1
Now,

sin 30° cot 45° sin 60° cos 30°
+ — +

cos 45° sec 60° tan 45° sin 90°

P 2 2 2 2

Question 5: (5c0s260°+4sec?30°-tan?45°)/(sin?30°+cos230°)

Solution:
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We know that,

cos 30° =V3/2 =>cos"2 30° = 3/4
cos 60° = 1/2 => cos"2 60° = 1/4
sec 30° =(2/v3) => sec”"2 30° =4/3
tan45°=1=>tan?245°=1

sin 30° =1/2 =>sin?"230°=1/4
Now,
(5c0s?60°+4sec?30°-tan?45°)/(sin?30°+cos?30°)

5(1/2)% + 4(2/v3)? — (1)?
= (1/2)2+(v3/2)?

5x1+4xf—1
i 3
1.3
4 4
516
=Z+?_1
1i+3
4
15+64-12
G 12
4
=67/12
Question 6:

2cos2 60° + 3sin? 45° - 3sin2 30° + 2cos? 90°.

Solution:

We know that,
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sin 45°=1/vV2, cos 60°=1/2

sin 30°=1/2 and cos 90° =0
Now,

2cos2 60° + 3sinZ 45° - 3sin2 30° + 2cos? 90°

c2x() e ax() - ax(Z) e 207

_1,3.3_2+6-3_5
2 2 4 4 4
Question 7:

cot?30° - 2cos?30° - % sec?45° + % cosec?30°.
Solution:

We know that,

Cot30° = V3, cos30° =v3/2

Sec45° =v2, cosec30°=2

Now,

cot?30° - 2c0s?30° - % sec?45° + % cosec?30°

\2 \2
s *2 I, | i/ { p 2
=[B] —2xlg _3, 42| +21¥X(2,)

3 59
-3-2)(3-3)(2-3)(4
3.3

o

2 2
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Question 8:
(sin?30° + 4cot?45° - sec’60°)(cosec?45° sec?30°).

Solution:
sin 30°=1/2 = sin"230°=1/4

cos 45° = 1/¥2 =sin 45°
cot45°=1=coth245°=1
cos 60°=1/2 = sec 60° =2 = sec260°=4

cos 30°=V3/2 = sec 30° = 2/V3 = sec”2 30° = 4/3

cosec 45° = 1/sin 45° =V2 = cosec”2 45° =2

(sin230° + 4cot?45° - sec?60°)(cosec?45° sec230°)
by T. 7 2
1 e 2
- +4x (1) =(2)] |[{¥2) x
[Ig[ ) -(2) Jl[i ) |\:5| }

=1/4x 8/3

=2/3

Question 9:
4/cot?30°+1/sin230° — 2cos245°-sin%0°.

Solution:
4/cot?30°+1/sin?30° — 2cos?45°-sin20°

7’ \2
=L2+,+2-2x%!' -0
S
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=4/3+4/1-1-0
=26/6
=13/3

Question 10:
Show that:

1-sin60° tan60°—-1
cos 60° tan 60° +1
3 [e] 5 o]
(i) cos. 0°+ s 60 _ cos 30°
1 + sin 30° +cos 60°

(i)

Solution:

(i)

1-s1in60°
cos 60°

RHS:

_tan60°-1 _ /31
tan60°+1  3+1

<
wl
|
[
-
wl
|
ok
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= (4-2v3)/2
=2-v3

(ii)

LHS:

cos 30°+ sm 60°
1 + sin 30° +cos 60°

N[
k)

M= +

Sk

—
+

o

I\Jlo--w

RHS:

e

cos30° = —

LHS = RHS

Question 11:

Verify each of the following:

(i) sin 60° cos 30° - cos 60° sin 30° = sin 30°
(ii) cos 60° cos 30° + sin 60° sin 30° = cos 30°
(iii) 2 sin 30° cos 30° = sin 60°

(iv) 2 sin 45° cos 45° = sin 90°

Solution:
(i) L.H.S. = sin 60° cos 30° — cos 60° sin 30°



www.edugross.com

EDUGROSS

WISDOMISING KNOWLEDGE

RS Aggarwal Solutions for Class 10 Maths Chapter 11 T-Ratios of
Some Particular Angles

= (v3/2) x (v3/2) - (1/2)(1/2)
= (3/4) - (1/4)

=24

1/2

R.H.S.:

sin 30° = 1/2

LHS = RHS

(ii)

L.H.S. = cos 60° cos 30° + sin 60° sin 30°
= (1/2) x (v3/2) + (v3/2)(1/2)
= (V3/4) + (V3/4)

=v3/2

R.H.S.

cos 30° = V3/2

LH.S. =R.H.S.

(iii)

L.H.S. = 2 sin 30° cos 30°

=2 % (1/2) x (V3/2)

=v3/2

R.H.S.

sin 60° = V3/2
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LH.S.=R.HS.

(iv)L.H.S. = 2 sin 45° cos 45°
=2 x(1/V2) x (1/v2)

=i(2 x1/2)

=1

R.H.S.=sin90° =1

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

Question 12:
If A = 45°, verify that:
(i)sin2A=2sinAcos A (ii)cos2A=2cos’A-1=1-2sin%A

Solution:
A =45° then 2 A =90°

(i)Sin 2A =sin90°
RHS:

2 sin 45° cos 45° = 2 x (1/V2) x (1/v2)

=1

LHS:

sin90° =1
L.H.S. =R.H.S.

(ii) cos 2A = cos90° =0
20082 A-1=2c0s245°-1

£ 1) 2
=2| -1=1-1=0
I\};J

7 “,2
1-2sin? A =1-2sin?45° =1-2x| 1 | =1-1=0
V2 )

- 0s2A =282 A-1=1-2sin?A
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Question 13.
If A =30°, verify that:
o 2tanA
(i) sn2A=———
l1-tan"A
y 1-tan’A
(i) cos2A = L
l+tan A
2tanA
(iii) tan2A = —
l-tan"A
Solution:

A=30=2A=60

(i)

sSinZ2A =sing0® = g
i 2
Shee? s
2tanA 2tan 30° 3 NE]
Also 5— = = = 5 =
letar® A L+ tar®30 [1] 1.1
+|—= 3
NE]
2
_B_2 3_43
f ,5 4 2
=
2tanA

Hence, sin2fA = ———
1+ tan® A



EDUGROSS

WISDOMISING KNOWLEDGE

WWW.edllgl'OSS.COIll

RS Aggarwal Solutions for Class 10 Maths Chapter 11 T-Ratios of
Some Particular Angles

(ii)
1

COS2A = cos60° = 5

1_‘
1-tan?A _1-tan?230° _~ |3

Also,
1+tan‘A 1+tan®30° g
(3]
3.
Ifl_l\.l ’/Z\!
=1 34‘| = \3;‘ =‘/2 x 3 = 1
17—“ 1) l??-l \3 ZJ 2
§l‘ '\§-I"
P
Hence, cos2A = #
1+t@an“A

(iii)
tan2A = 2tan A/(1-tan”2A)

A =30 degrees

Show that:

taﬂ 600 _ 2tan30°
1-tan230°

RHS:

1
2tan30° _ 2 o L 2/V3
1—tan230° -1 2/3
a3

=3/V3
=V3
= tan 6070

= LHS
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Question 14:

If A=60° and B = 30°, verify that:

(i) sin (A+ B) =sin A cos B + cos Asin B

(ii) cos (A + B) = cos A cos B-sin Asin B
Solution:

(i) 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°
RHS: sin 60° cos 30° + cos 60° sin 30°

= (vV3/2) x (v3/2) +(1/2)(1/2)

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

=4/4

=1

=sin 90°

= LHS

(ii) cos (A+B) =cos AcosB —sin AsinB

If A=60°and B = 30°

Verify: cos (90°) = cos 60° cos 30° — sin60° sin 30°
R.H.S. = cos 60° cos 30° - sin 60° sin 30°

=(1/2) x (v3/2) - (v3/2)(1/2)

= (V3/4) - (v3/4)
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=0

= cos 90°
=L.H.S.

Question 15:

If A =60° and B = 30°, verify that:

(i) sin (A-B)=sin A cosB-cosAsinB

(ii) cos (A - B) = cos A cos B + sin Asin B
tan A —tan B

(iii)tan (A-B) = | +tan A tan B

Solution:
(i) sin (A-B) =sin A cos B - cos Asin B

If A=60°and B =30° then

LHS :

=sin(60°-30°)

=sin 30°

=1/2

R.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

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

(ii) cos (A-B)=cos A cos B+sinAsinB

If A=60° and B = 30°, then

Verify: cos (30°) = cos 60° cos 30° + sin 60° sin 30°
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R.H.S. = cos 60° cos 30° + sin 60° sin 30°
=(1/2) x (v3/2) + (v3/2)(1/2)

= (V3/4) + (v3/4)

=v3/2

= cos 30°

=L.H.S.
(iii) If A=60° and B = 30°, then
A-B=30°

1 |
tan (A-B)=tan 30 = —
NE
Now,

tanA-tan B B tan60° - tan3CF
1+tanAtanB 1+ tan60Ptan30P

=1/v3

tan A —tan B
tan (A-B)=1+tan A tan B

Verified.
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Question 16:
If A and B are acute angles such thattan A=1/3, tan B =1/2 and

tan A +tan B
tan(A+B)=1 —tan A tan B,

Show that A + B = 45°.

Solution:

tan A + tanB

tmﬂ&+8)=1—mnAmnB

(53
i i
tan(A+B)= 232/ [-.-tanA= % tanB =_;]

=(5/6) /( 5/6)

=1

This implies, tan(A + B) =1
= tan 45°

Or A + B =45°, Proved

Question 17:
2tan A

Using the formula, tan 2A = 1—tan”A, find the value of tan 60°, it being given that tan 30° = 1/v3.

Solution:
Put A=30°=>2A =60°
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The value of tan 60°is V3.

Question 18:
Using the formula, cos 4 = ’HC;S B’ , find the value of cos 30°, it being given that cos 60° = 1/2.

Solution:
Put A =30° then 2 A=60°

,1 4+ cos 24
cos A = T

1 3

s [_1+00535°_"1+5_J;
cos30% = > -Y 5= =15
=£x 1 =

£ &

N|En

The value of cos 30° is V3/2.

Question 19:
Using the formula, sin A = /1_“2’5 - , find the value of sin 30°, it being given that cos 60° = 1/2.
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Solution:
Put A =30° then 2 A =60°

] ’1—c052A
sinA = —

Squaring both side, we get

1—cos24
sin"2 A = —

And,

1
P

4 o 1-c0860° “"3F 1

sin? 30 e L g

Sin 300 =1/2

Question 20:
In the adjoining figure, AABC is a right-angled triangle in which 2B =90°, ZA =30° and AC = 20 cm.
Find (i) BC, (ii) AB.

Solution:
Draw a right angled AABC using given instructions:

A 10y3cm B

Here sin 30 = BC/AC
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% = BC/20

OrBC=10cm

By Pythagoras theorem:
(AB)A2 = (AC)A2 — (BC)A2
=(20)A2 - (10)"2

=300

AB=10V3 cm

Question 21:
In the adjoining figure, A ABC is a right-angled at B and £A =30°. If BC=6 cm,
Find (i) AB, (ii) AC.

Solution:

Draw a right angled AABC using given instructions:

Here sin 30 = BC/AC

% =6/AC

OrAC=12cm
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By Pythagoras theorem:
(AB)A2 = (AC)*2 — (BC)*2
=(12)22 - (6)"2

=108

AB=6V3cm

Question 22:
In the adjoining figure, AABC is a right-angled at B and £A =45°. If AC=3V2 cm,
Find (i) BC, (ii) AB.

Solution:
From right angled AABC,

(i)

BC

— = sin45°
AC

BC _ 1
32 2
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(ii) By Pythagoras theorem

(AB)A2 = (AC)"2 — (BC)"2

= (3v2)A2 - (3)A2

AB=3cm

Question 23:
Ifsin(A+B)=1andcos(A-B)=1,0°<(A+B)<90°andA > B, then find A and B.

Solution:
sin (A +B)=1 or sin (A + B) =sin90° [As sin90° =1)

A+B=90° ..(1)

Again, Cos(A-B) =1

=cos 0°

A-B=0..(2)

Adding (1) and (2), we get
2A =90° or A=45°

Putting A =45°in (1) we get

45° + B=90° or B =45°
Hence, A = 45° and B = 45°.

Question 24:
If sin (A-B)=1/2 and cos (A+B)=1/2,0° < (A +B) <90° and A > B, then find A and B.

Solution:
sin (A-B)=1/2
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or sin (A -B) =sin 30°

A-B=30° ..(1)

Again, Cos(A+B) = 1/2

= cos 60°

A+B=60° ..(2)

Solving (1) and (2), we get
2A =90° or A =45°

Putting A =45°in (1), we get

45°-B=30°0or B=45-30°=15°
Therefore, A = 45°, B = 15°.

Question 25:
Iftan(A-B)=1/v3andtan (A+B)=Vv3,0°<(A+B)<90°and A > B, then find A and B.

Solution:
tan (A-B)=1/v3

or tan(A - B) =tan 30°
A-B=30° ..(1)

Again, tan(A+B) = V3
=tan 60°

A+B=60° ..(2)

Solving (1) and (2), we get
2A=90° or A=45°

Putting A =45°in (1), we get
45°-B=30°0or B=45°-30°=15°

Therefore, A =45°, B=15°

Question 26:
If 3x = cosec 0 and 3/x = cot 0, find the value of 3(x"2 — 1/x"2).

Solution:
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Given: 3x = cosec 6 and 3/x=cot 6

We know that: cose”2 8 —cot"2 6=1
Substituting the values, we get

(3x)72 - (3/x)A2 = 1

Question 27:
If sin(A+B) = sinA cosB+cosA sinB and cos(A-B)=cosA cosB+sinA sinB,
find the values of (i) sin75° and (ii) cos15°.

Solution:
Given: sin (A + B) = sin A cos B + cos A sin B and

cos (A-B)=cosAcosB+sinAsinB

(i) To find: sin 75°

Put A = 30° and B = 45°, then

sin 75° = sin 30° cos 45° + cos 30° sin 45°
= (1/2) x (1/N2) + (V3/2) x (1/v2)

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

= (1+v3)/2v2

(ii) Find cos 75°

Put A =45° and B = 30°, then

cos 15° = cos 45° cos 30° + sin 45° sin 30°
=(1/v2) x (V3/2) + (1/v2) x (1/2)
=(V3/2v2) +(1/2v2)

= (1+V3)/2V2



