Class X Chapter 6 — T- Ratios of Some Particular Angles Maths

1. Evaluate:
sin60° cos30° + cos60° sin30°
Sol:
On substituting the values of various T-ratios, we get:
sin60° cos30° + cos60° sin30°
S(E e x-(eied

2 2 4 4

2.  Evaluate:
c0s60° c0s30°— sin60° sin30°
Sol:
On substituting the values of various T-ratios, we get:
c0s60° c0s30°— sin60° sin30°
YERRRE] Vi 3
O

2 2 4 4

3. Evaluate:

c0s45° c0s30° + sin45°sin30°

Sol:

On substituting the values of various T-ratios, we get:

c0s45° c0s30%+ sin45? sin30°

1 V3 1 1 V3 V341

:(EX?JHTEXE) (zv*_ zv” (
4.  Evaluate:

sin30° = cot45° sin60° = cos30°

cos459 sec60° tan45° sin900

Sol:

sin30% cot45? sine0? cos30°

c0s45% sec60? tan45°  sin90°
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5. Evaluate:
5 cos260%+4 sec?30°— tan?450
5in230%+ cos230°
Sol:
5 cos?60°+4 sec?30%— tan?45°
5in230%+ cos230°
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6. Evaluate:

2¢0s°60° + 3 sin’45° - 3sin?30° + 2 cos?90°

Sol:

On substituting the values of various T-ratios, we get:
2cos? 60°+ 3 sin? 45%- 3sin? 30° + 2 cos? 90°

=2 X G)Z+ 3 X (i)z- 3 X G)Z+ 2 % (0)

V2

=2X-+3X-E3Ix =0
4 2 =

-+ 3-2)-

7.  Evaluate:

(2+6—3)_5
4 4

cot?30°-2 cos?30°- z sec”45° + %{ cosec’ 30°

Sol:

On substituting the values of various T-ratios, we get:

cot?30°- 2 cos?30°- 2 sec245° + icosecZBOO
2 2 2 N
-(B) -2 () 3 (V) +

=3 2x3-3x2+2ix4
4 4 4

=3.3.34
2
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Evaluate:

(sin? 30°+ 4 cot? 45° - sec? 60°) (cosec? 45% sec? 30°)
Sol:

On substituting the values of various T-ratios, we get:
(sin?30°+ 4 cot? 45° - sec? 60°) (cosec? 45°% sec? 30°)

-[&) + 4 xar2 - @7 [ (2)]

G+a-4)(2x3)

1.8 2
= = X —_— -

4773 3
Evaluate:

4 )

. — 2 cos’45° —sin” 0°

cot2300  sin2300
Sol:

On substituting the values of various T-ratios, we get:

2 2450 - 7 A0
cot2300 SiﬂZgo[)_ZCOS 45 —smn- 0
__* 1 1\2
Wy (%)-©

=2441
3
4,329 8
3 o
Show that:

1-sin60° _ tane60%-1

i —
( ) cos 600 tan 609+1
... co0530%+sine60?
(i) —— == cos 30°
14sin 30%4 cos 60
Sol:
(1)
el
1-sin60® 1—— 2 243
LHS = = 2= =( )x2=2- 3
cos 600 1 % 2 \/_

tan60%+1  V3+1 V3+1  V3-1 (y3)’-12 3-1
Hence, LHS = RHS

. 1-sin60® tane60°-1

" cos60° tan 600+1

(i)

LHS =

/3 43 V33
) NERREL 343
cos30%+sin60° (z 5 )_ V3
1+sin 309+ cos 60° 1+§ % % 2

g = tan60°-1 _v3-1_ v3-1 _ V3-1_ (V3 —1)2 _3+1-2V3 _ 4-2V3

2

=2-43
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Also, RHS = cos 30° = ?

Hence, LHS = RHS

cos 30%4+sin 60°
,— = cos 30°
1+sin 300+ cos 600

Verify each of the following:

(1) sin 60° cos 30° — cos 60° sin 30°
(i) cos 60° cos 30° + sin 60° sin 30°
(iii) 2 sin 30° cos 30°

(iv) 2 sin 45° cos 45°

Sol:

(i) sin 60° cos 30° — cos 60° sin 300

SORNGRONCERES

" sin 60° cos 30° — cos 60° sin 30° = sin 30°
(i) cos 60° cos 30° + sin 60° sin 30°

-()x () gf) G)-%+3-%

*. cos 60° cos 30° + sin 60° sin 30° = cos 30°
(iii) 2 sin 30° cos 30°
V3 3

—2>< X —_—=—
2 2

Also, sin 60° = %
. 2 sin 30° cos 30° = sin 60°
(iv) 2 sin 45° cos 45°

—ZXV,_ \Fl

Also, sin 90° =1
*. 2 sin 45° cos 45° = sin 90°

If A = 45°, verify that:

(1) sin2A =2 sin A cos A
(ii)cos2A=2cos’A—1=1-2sin’ A
Sol:

A =45°

> 2A =2 X 450 =90°

(i) sin 2A =sin 90° =1
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2sinAcos A=2sin450c0s45°=2 X =X ==1
V2 2

C.sin2A =2 sin A cos A
(ii) cos 2A = cos 90°=0
1

7z
s 132 _ 1 B
Now, 1 — 2 sin A—l—ZX(v—E)—l—l—ZXE—l—l—O

2
20052A—1=2005245°—1=2><( )—1=2><§—1=1—l=0

S.cos2A=2cos’A—-1=1-2sin’ A

13. If A =300 verify that:

- 2tanA
(1) sin 2A = 1+ tan?A
.. 1— tan?A
(1) cos 2A = Py
_ 2tanA
(111) tan 2A = Py
Sol:
A=30°
= 2A =2 % 30°=60°

(i) sin 2 = sin 60° =2

2tanA _ 2tan30° —ZX(%):@_@_(E)XEZ‘E
4 2

Za 5 | 112 1 4
1+ tan?4 1+ tan?30 e (ﬁ) 14 2 V3
. 2tan A4
~osin 2A =
1+ tan2A

(ii) cos 2A = cos 60° =

B | =

132 2
1-tan®A _ 1—tan?30° _ 1~ (Ti) _ (1-3) _ @ _ (3) 31
1+ tan?4 1+ tan?300 H(l)z 1+1 2 3 4 2
NG 3 3
1- tan?A
~cos2A =
1+ tan?A

(iii) tan 2A = tan 60° = /3
2x(2) (3 (&
2tanA 2tan300 X(:3 :Q:@_(i)xzzﬁ

1—tan?A 1-tan230° 1_(

2tan 4
1—tanZA

~tan 2A =
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If A = 60° and B = 30°, verify that:
(1)sin(A+B)=sin A cos B+cosAsinB
(11) cos (A+B)=cos Acos B-sin AsinB
Sol:
A =60°and B =30°
Now, A + B =60+ 30%=90°
Also, A —B =60°—-30°=30°
(i) sin (A +B) =sin 90° =1
sin A cos B + cos A sin B = sin 60° cos 30° + cos 60° sin 30°
V3 V3 3,1
R RO

2
.sin(A+B)=sinAcosB+cosAsinB
(ii) cos (A + B) = cos 90° =0
cos A cos B - sin A sin B = cos 60° cos 30° - sin 60° sin 30°

G x - Ex)-(E- Do

.cos(A+B)=cosAcosB-sinAsinB

If A =60° and B = 30°, verify that:

(1) sin (A -B)=sin A cos B—cos AsinB

(11) cos (A—B) =cos A cos B+sin AsinB

i o 4 B)= L

Sol:

(i) sin (A —B) =sin 30° = 1
sin A cos B — cos A sin B = sin 60° cos 30° — cos 60° sin 30°
-(Ex$-1xd-G-9-3-3
.sin(A-B)=sinAcosB-cos AsinB

(ii) cos (A = B) = cos 30° = ?

cos A cos B + sin A sin B = cos 60° cos 30° + sin 60° sin 30°
IPEREREN B -

2

.cos(A—-B)=cosAcosB+sinAsinB

P . . 1
iii) tan (A — B) = tan 60° = —
(i tan (A~ B) L
1
tanA-tan B _ tané60® —tan30° B (Tg) _1,31_ 3
1+ tanAtanB 1+ tan 60° tan30° 1+(J§>< ) 27 V3 3

tanA—-tan B
1+ tan AtanB

~tan(A-B)=
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16.

17.

18.

tan A+tanB

If A and B are acute angles such that tan A = 1, tan B = = and tan (A+B)=————,
3 2 1-tanAtanRB

show that A + B = 45°

Sol:
Given:

1 1
tanAZEandtanBZE
tan (A n B) _ tan A+tanB

1-tanAtanB

On substituting these values in RHS of the expression, we get:
tan A+tanB G"‘%) (2) :@ —1

1-tanAtanB (1—%x§) - (1_ %) é)

= tan (A + B) =1 = tan 45° [+ tan 450 =1]

S A+B=45°

Using the formula, tan 2A = I Z_t:;n‘i - find the value of tan 60°, it being given that tan 30° =
1

VT?_,.

Sol:

A =30°

= 2A =2 x 30%°=60°
By substituting the value of the given T-ratio, we get:

_ 2tand
tan2A—1_mﬂ2A
_ 2tan30° _zx(%)_(if)_(if)_ 2 3 _
:>tan600—1_mn2300—1_(i32—1%3%—%—(V—E)XE—\E
3
- tan 60° =3

Using the formula, cos A = ,HCZS ZA_, find the value of cos 30°, it being given that cos 60°

N

Sol:

A =30°

= 2A =2 % 30°=60°

By substituting the value of the given T-ratio, we get:

1+cos2A
Cos A=
2
1 3
0 14= =
Cos 300 = [1fcose0” _ ,_2: ’A: 3_\3
2 2 2 4 2

cosAzg




Class X Chapter 6 — T- Ratios of Some Particular Angles Maths

19.

20.

21.

Using the formula, sin A = ,1_(:25 24 find the value of sin 30°, it being given that cos 60° =

= 2A =2 % 30°=60°
By substituting the value of the given T-ratio, we get:

1—cos 24
sin A = ﬁ
1
1-cos 600 1—— 5
sin 30° = ﬂ ’ = ’ ; j

.sin 30° =

In the adjoining figure, AABC is a right-angled triangle in which 2B = 90°, 230° and AC =
20cm.

Find (1) BC, (i1) AB. ' £
Sol: soem
From the given right-angled triangle, we have:
S — sin 30° LA
AC A

BC 1

20 2
:>BC=22—0=IOCm

Also, 22 = cos 30°
AC

AB _ 3
20 2
- AB= (20><— —10V3 cm

~ BC=10cm and AB = 103 cm

In the adjoining figure, AABC is right-angled at B and £A = 30°. If BC = 6¢cm, find (i) AB,

(i1) AC.
Sol: ?
From the given right-angled triangle, we have:
EC — tan 30° sem
AB
6 1
= E = ﬁ A B
= AB = 6v/3cm

BC _ .
Also, — = sin 30°
AC
6 1
AC 2

> AC=(2x6)=12cm
~ AB=6v3cmand AC=12cm
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22,

23.

24.

In the adjoining figure, AABC is right-angled at B and £A = 45°. If AC = 3+/2cm, find (i)
BC, (i1) AB.
Sol: P ‘
From the right-angled AABC, we have: o

BC .

_ ]
— =351 45
AC

BC _ 1 _
:>m—\5:>BC 3cm A B
Also, 4B _ cos 459

ABAcl
:>?2_252>AB=3C1‘D
~ BC=3cmand AB=3cm

If sin(A+B)=1andcos (A-B)=1,0°< (A+B) <90%and A > B, then find A and B.
Sol:
Here, sin (A +B)=1

= sin (A + B) =90° [~ sin 90° = 1]

= (A+B)=9%° .. (1)
Also,cos (A-B)=1

= cos (A—B)=0° [+ cos 0°=1]

~ A_B=0" ... (i)

Solving (1) and (11), we get:
A =45%and B =45°

Ifsin(A—B)Ziandcos (A +B) =%, 0° < (A +B) <90° and A > B, then find A and B.
Sol:

Here, sin (A —-B) = %

= sin (A — B) = 30° [+ sin30° =]

> (A-B)=30" ... (i)

Also, cos (A + B) :%

= cos (A + B) = cos 60° [+ cos 60° = %]

= A+B=60° ....(11)

Solving (1) and (i1), we get:
A=45%and B=15°
Iftan (A—B)= iandtan(A+B)=\./§, 0°< (A +B) <90°and A > B, then find A and

V3

B.
Sol:

: 1
Here, tan (A — B) = NG

: \ — 0 . o_1

= tan (A — B) =tan 30 [ tan 30 \@]
= (A-B)=30° ... (1)

Also, tan (A + B)=+/3
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= tan (A + B) = tan 60° [+ tan 60° =v/3]
=>A+B=60° ... (11)

26.

27.

Solving (1) and (i1), we get:
A=45%and B=15°

If 3x = cosec @ =and — = cot@ find the value of 3

3 . , 1
X X

Sol:

)

A=

= (9= 5
1

e~ (]

=~ [(cosec 8)? — (cot 6)7]

1.,
=3 (cosec’®

1., 1
BEARAE

If sin (A+B) =sin A cos B + cos A sin B and cos (A-B) =cos A cos B +sin A sin B

(i) sin (75°)
(i) cos (159)
Sol:

—cot’0)

Let A =45% and B = 30°

(1) As, sin(A
= sin (45%+

+B)=sm A cos B +cos AsinB

30°) = sin 45° cos 30° + cos 45° sin 30°
V3

= sin(?50)=%>< 7+i><%

= sin (75°%) = ﬁ

. sin (75%) =

V2

1

ey
\f_+1

EY.3

(11) As, cos (A—B)=cos Acos B+sin AsinB

= cos (45°—

= cos (15%) =
= cos (159

. cos (15%) =

Disclaimer: cos 15° can also be written by taking A = 60° and B = 45°.

300') = cos 45° cos 30° + sin 45° sin 30°
v’_ 1 1
v’é 1
2z 2
V3+1
oz




