Maths Class 10 NCERT Solutions

Chapter 8 — Introduction to Trigonometry

Exercise 8.1

1. In AABC right angled at B, AB =24 cm, BC=7 cm. Determine
(i). sinA,cosA

Ans: Given that in right angle triangle AABC, AB=24 cm, BC=7 cm.
Let us draw a right triangle AABC, also AB=24 cm, BC=7 cm. We get

We have to find sin A,cos A.

We know that for right triangle
opposite side and

hypotenuse
adjacent side

hypotenuse
Now, we need to apply the Pythagoras theorem to find the measure of
hypotenuse.
In AABC, by Pythagoras theorem,
(hypotenuse)” = (base)’ + ( perpendicular)’
Here, AB=24 cm, BC=7cm
We get

B) +(BC)’

=(A
(AC) =(24) +(7)
57

:>(AC) =576 +49

sinf=

C0sO=

A
v
I
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= (AC)’ =625 cm?
=AC=25cm
Now,

opposite side

hypotenuse

=SINA= BC

AC

.SMA=7
25
adjacent side

hypotenuse

—> COSA = AB

2AC
..COSA = 4

25

sinf=

C0S0=

(i1). sinC,cosC
Ans: Given that in right angle triangle AABC, AB=24 cm, BC=7 cm.
Let us draw a right triangle AABC, also AB=24 cm, BC=7 cm. We get

We have to find sin C,cosC.
We know that for right triangle
opposite side

sind= and
hypotenuse
adjacent side
C0osO=
hypotenuse
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Now, we need to apply the Pythagoras theorem to find the measure of
hypotenuse.
In AABC, by Pythagoras theorem ,

(hypotenuse)” = (base)’ + ( perpendicular)’
Here, AB=24 cm, BC=7 cm

= (AC)’ =625 cm?
=AC=25cm
Now,

opposite side

hypotenuse

:>sinC:AB

AC
24

25
adjacent side

hypotenuse

= cosC= BC

AC
..COSA = !
25

sinf=

.sinC =

C0S0=

2. In the given figure find tanP —cotR.
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Ans: Given in the figure,
PQ=12cm

PQ=13cm

We know that for right triangle
opposite side and

adjacent side
_ adjacent side

opposite side

Now, we need to apply the Pythagoras theorem to find the measure of adjacent
side/base.

In APQR, by Pythagoras theorem,
(hypotenuse)” = (base)” + ( perpendicular )’
We get

= (PR)" =(PQ)" +(QR)’

=(13)" =(12)" +(QR)’

=169 =144+ (QR)’

= (QR)" =169-144

:>(QR)2 =25 cm?

tano=

coto

=QR=5cm
Now,
tanP — opposﬁe s_lde
adjacent side
= tanP = QR
PQ
~tanP = >
12 _
COLR — adjace.nt S|.de
opposite side
= COotR = QR
PQ
~.COtR = 5_
12
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—tanP —cotR :i_i
12 12
S.tanP—-cotR =0

3. If sinA= 3 , calculate cosA and tanA.
4
Ans: Let us consider a right-angled triangle AABC. We get

Given that sin A = 3 .
4

We know that sin@= OPPOSIte side.

hypotenuse

From the above figure, we get

: BC
SINA =

AC

Therefore, we get
= BC=3 and
=AC=4

Now, we have to find the values of cosA and tan A.
adjacent side opposite side.
and tan0=

hypotenuse adjacent side
Now, we need to apply the Pythagoras theorem to find the measure of adjacent
side/base.
In AABC, by Pythagoras theorem,
(hypotenuse)” = (base)’ + ( perpendicular )’
Here, AC=4cm, BC=3cm
We get
= (AC)’ =(AB)’ +(BC)’
— 42 = AB? +3?

We know that cos6=
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—16=AB?+9
= AB? =16 -9
= AB? =7

= AB= 7.cm
Now, we get

COSA =
AC

.COSA =
4

And tanA: BC
3 AB
StanA=
7

4. Given 15cot A=8.Find sinA and secA.
Ans: Let us consider a right-angled triangle AABC. We get

Given that 15cot A =8.

8
15

We know that cot0= adjacent side.

opposite side

From the above figure, we get

COtA = AB

Therefore, we get
= BC=15 and
= AB=8
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Now, we have to find the values of sin A and secA.

We know that sing= OPPOsIte side and seco— _ypotenuse
hypotenuse adjacent side
Now, we need to apply the Pythagoras theorem to find the measure of

hypotenuse.
In AABC, by Pythagoras theorem ,

(hypotenuse) = (base)’ + ( perpendicular )’
We get

=(AC)" =(AB)" +(BC)’

= AC? =82 +15°

= AC? =64+ 225

= AC? =289

—AC=17cm

Now, we %et

sinA="

AC

SSINA = 15

17

And secA = AC

AB

.SeCA = 17
8

. 13 : : :
5. Given sec6= ", calculate all other trigonometric ratios.
12

Ans: Let us consider a right-angled triangle AABC. We get

Given that secO= E
12
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hypotenuse
adjacent side
From the above figure, we get

secO= AC
AB
Therefore, we get
= AC =13 and
= AB=12
Now, we need to apply the Pythagoras theorem to find the measure of the
perpendicular/opposite side.
In AABC, by Pythagoras theorem ,

(hypotenuse) = (base)” + ( perpendicular )’
We get

= (AC)" =(AB)" +(BC)’

=132 =122 + BC?

=169 =144+ BC?

—=BC?*=25

—BC=5cm

Now, we know that
opposite side

hypotenuse

We know that secO=

sinf=

Here, sin0=
AC
..Sin0 = S
13

We know that cos6= adjacent side

hypotenuse
AB
Here, cosO=
) AC
..C0SO = 1
13
We know that tane= 2PROSIte side
adjacent side
BC
Here, tand= __
AB
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S.tan0= 5_
12

We know that coseco= _1YPOteNuse

opposite side

Here, cosecO=
BC

..coseco = 13
5

We know that cotf=

Here, cotO= AB
5 BC
c.cot= 1 )

5

adjacent side
opposite side

6. If £A and £B are acute angles such that cos A =cosB, then show that
ZA=/B.
Ans: Let us consider a right-angled triangle AABC. We get

Given that cosA =cosB.

In a right triangle AABC, we know that
adjacent side

hypotenuse

cosO=

Here,

cosA:f

AB

BC
And COSB=__
AB

Class X Maths

www.nashad.in 9
Chapter — 8 Introduction to Trigonometry



As given cosA =cosB, we get

AC BC
> =
AB AB
—AC=AB

Now, we know that angles opposite to the equal sides are also equal in measure.
Then, we get
ZA=/B

Hence proved.

7. Evaluate the following if cot6 = !

 (1+sin6)(1-sin0)
V- (1+cosB)(1-cosh)

Ans: Let us consider a right-angled triangle AABC. We get

adjacent side.

Now, in a right triangle we know that cotO= T
opposite side

_ BC

Here, from the figure COtO= :
AB

We get
AB=8 and
BC=7
Now, we need to apply the Pythagoras theorem to find the measure of
hypotenuse.

In AABC, by Pythagoras theorem,
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(hypotenuse)” = (base )’ + (perpendicular)’

We get

:>(AC)2 (A )+(BC)2
:>(AC)2: 82+ 72
:>(AC)2 64 + 49
= (AC)’ =113
= AC= 113

Now, we know that
opposite side

sinb=
hypotenuse
Here, we |§Et
sind = and
AC 113
adjacent side
c0sO=
hypotenuse
Here, we get
coso = =
AC 113

Now, we have to evaluate

(1+ sin®)(1- sin@)

(1+ cosB)(1- cosb)

Applying the identity (a+b)(a —b)=a? —b*, we get
(1+ sin@)(1- sind) 1-sin20
(1+ cos0)(1-cosd) 1-cos?6

Substituting the values, we gef

(1+5sin6)(1-sin6) 1—k 113

—_— —
(1+ cos0)(1- cosd) 1_{ 1713

.

2

)
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1+sin0)(1-sin@) 1--°4
:>(+S|n)£ sm)_l 113

(1+ cos6)(1- cosb) ) 149
11

_ _ 113-64
(1+sin6)(1-sin 6) 113
(1+cosB)(1-cos) 113-49
113
(1+sin0)(1=sin0) 4

(1+cos@)(1-cosp) 64
113

. (1+sin0)(1-sin6) 49
" (1+cosh)(1-cosh) 64

(ii). cot?0 ,
Ans: Given that coto= .
(7Y
Now, cotze:k )
8

-.cot?0 = 49

64

_ 2
8. If 3cot A =4, check whether ! tanZA = c0s? A —sin?
1+tanA

Ans: Let us consider a right-angled triangle AABC. We get

Given that 3cotA=4.
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4

adjacent side.
opposite side

From the above figure, we get

COtA = AB

BC
Therefore, we get
= BC=3 and
—AB=4
Now, we need to apply the Pythagoras theorem to find the measure of
hypotenuse.
In AABC, by Pythagoras theorem,

We know that cotf=

(hypotenuse) = (base)’ + ( perpendicular )’
We get
= (AC)" =(AB)" +(BC)’
= AC2 =42 132
= AC?=16+9
= AC? =25
—AC=5
1-tan?A

Now, let us consider LHS of the expression
1+tan? A

=cos? A —sin’ A, we get

1-tan®A
T 1+tan? A
Now, we know that tan6=

LHS

opposite side
adjacent side

Here, we get
tanA = BC = 3
AB 4

Substitute the value, we get
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) (3Y
jl—tanZA: _L4)q
1+tan2 A . (3Y
+
vy
1_9
1-tan’ A 16
= 'A= 9
1+tanc A 1+
16
16-9

:l—tanzA_ 16
l1+tan? A 16+9

16
7
1-tan’A _ 16
T 1ttan?A 25
16
1-tan’A 7
1+tan?A 25
: . 1-tan’A ) .,
Now, let us consider RHS of the expression =c0s A —sin“ A, we get
1+tan? A

RHS =cos? A —sin? A

We know that sing= CPPOSIEE SIde - <o adjacent side.
hypotenuse hypotenuse
Here, we get
SinA = BC = 3
AC 5
And COSA = AB _4
AC 5

Substitute the values, we get

= C0S? A —Ssin? A = (g)z - @JZ
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:cosZA—sinZAzg—g

25 25
— C0S2 A —Sin? A = !
25

Hence, we get LHS=RHS
1-tan?A 2 )
=Ccos A-sin A.

1+tan? A

1 _
9. In ABC, right angled at B . If tanA= R find the value of

(1). sin AcosC +cosAsinC
Ans: Let us consider a right angled triangle AABC. We get

1
Given that tanA = .
opposite side

In a right triangle, we know that tan6= """ ]
9 9 adjacent side

Here, from the figure we get
BC 1
AB 3

We get BC=1and AB= 3 .

Now, we need to apply the Pythagoras theorem to find the measure of
hypotenuse.

In AABC, by Pythagoras theorem,

(hypotenuse)” = (base)’ + ( perpendicular)’

We get

tanA =
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= (AC)’ =(AB)" +(BC)’
— AC? =(«E)2 L1

= AC2=3+1
= AC?=4
=AC=2 o
We know that sin0= opposite side and cosO= adjacent side _
hypotenuse hypotenuse

Here, we get
SInA = BC = 1 and sinC = AB = 3

AC 2 AC 2
And CosA = AB = 3 and cosC = BC = 1

AC 2 AC 2

Now, we have to find the value of the expression sin AcosC + cosAsinC.

Substituting the values we get
3 3

X

= SINAcoSC +cosAsinC = 1 X 1 +

2 2 2
3

4

= SIiNAcCosC +cosAsinC ="+

= Sin AcosC + cosAsIinC =

O A S\

-.SsinAcosC+cosAsinC =1

(i1). cos AcosC—sinAsinC
Ans: Let us consider a right angled triangle AABC. We get

Given that tan A =

&le
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opposite side
adjacent side

In a right triangle, we know that tan0=

Here, from the figure we get
B 1

tan A = =
AB 3

We get BC=1and AB= 3.

Now, we need to apply the Pythagoras theorem to find the measure of

hypotenuse.

In AABC, by Pythagoras theorem,

(hypotenuse)’ = (base)’ + ( perpendicular )’

We get

= (AC)’ =(AB)’ +(BC)’

- AC? = 3)2+12

= AC2=3+1
= AC2=4
—=AC=2 o
We know that sin0= opposite side and cosO= adjacent side.
hypotenuse hypotenuse

Here, we get
SInA = BC = 1 and sinC = AB = 3

AC 2 AC 2
And CosA = AB = 3 and cosC = BC = 1

AC 2 AC 2

Now, we have to find the value of the expression cos AcosC —sin Asin C.
Substituting the values we get

= C0SAC0SC —sinAsinC = 3><1—1>< 3
2 2 2 2
— c0sAcosC —sinAsinC= 3_ 3

4 4
.= C0sAcosC —sinAsinC=0

10. In APQR, right angled at Q, PR+QR=25cm and PQ=5cm.
Determine the values of sinP,cosP and tanP.
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Ans: Let us consider a right angled triangle APQR, we get

Given that PR+ QR =25cm and PQ =5 cm.

Let QR =25-PR

Now, applying the Pythagoras theorem in APQR, we get

(hypotenuse)” = (base)’ + ( perpendicular )’

We get

=(PR) =(PQ)" +(QR)’

= PR? =5 +(25-PR)’

— PR? =25+ 252 + PR? —50PR

—PR? =PR? +25+625—-50PR

—50PR =650

= PR =13cm

Therefore,

QR=25-13

= QR =12cm

Now, we know that in right triangle,

opposite side, COSO— adjacent side
hypotenuse hypotenuse

Here, we get

SinP =

sinf=

"%
C.SinP =

13

PQ

PR

cosP =

and tanf= """ .
adjacent side

www.nashad.in
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..COSP = i

%{3
tanP = Q_
PQ

StanP = 12
5

11. State whether the following are true or false. Justify your answer.

(i) The value of tan A is always less than 1.

Ans: The given statement is false. The value of tan A depends on the length of
sides of a right triangle and sides of a triangle may have any measure.

(if) For some value of angle A, secA = 12 :

5

Ans: We know that in right triangle secA = hypotenuse

adjacent side of ZA

We know that in right triangle hypotenuse is the largest side.
Therefore, the value of secA must be greater than 1.

12 N
5
Therefore, the given statement is true.

(iif) cosA is the abbreviation used for the cosecant of angle A.
Ans: The given statement is false because cosA is the abbreviation used for the
cosine of angle A. Abbreviation used for the cosecant of angle A is cosecA.

(iv) cotA is the product of cot and A.
Ans: cotA is the abbreviation used for the cotangent of angle A. Hence the
given statement is false.

(V) For some angle 6, sin6 = 4 :
3

Ans: We know that in right triangle sin6= opposite side :

hypotenuse

We know that in right triangle hypotenuse is the largest side.
Therefore, the value of sin® must be less than 1.
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: 4 .
|n the given Statement Sln9= .y Wthh IS greater than 1
3
Therefore, the given statement is false.

Exercise 8.2

1. Evaluate the following:

(1) sin60°c0s30° + sin30°c0s60°

Ans: With the help of trigonometric ratio table, we can find the values of standard
trigonometric angles. The trigonometric ratio table is as follows:

Exact Values of Trigonometric Functions
Angle 6 sSind cosO tan®
Deg Radi
rees ans
0° 0 0 1 0
30° n 1 J3 1
6 2 2 J3
45° T 1 1 1
A 2 2
60° L V3 1 N
3 2 2
90° T 1 0 N
2 0
t
d
e
fi
n
e
d

We have to evaluate sin60°c0s30° +sin30°cos60°.
Substitute the values from the above table, we get
- 3% 3,11

2 2 2 2
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=

AN W
gy

=

..8in60°c0s30° +sin30°c0s60° =1.
(ii) 2tan?45° + cos? 30° —sin? 60°

Ans: With the help of trigonometric ratio table we can find the values of standard
trigonometric angles. The trigonometric ratio table is as follows:

Exact Values of Trigonometric Functions
Angle 6 sin® cosO tan®
Deg Radi
rees ans
0° 0 0 1 0
30° m 1 J3 1
6 2 2 3
45° o - 1 1=
4 2 2 Vv
60° T 1= J3
3 ¥ |7
90° T 1 0 Not
2 defi
ned
We have to evaluate 2tan? 45° + cos? 30° —sin? 60°.
Substitute t/1e v§;ues from,the above table, we get
, [ 3) [ 3)
=2(1) +| | —| |
\2) (2)
=2+ 3_3
4 4
=2
. 2tan? 45° + cos? 30° —sin?60° = 2.
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cos45°
sec30° + cosec 30°

(iii)

Ans: With the help of trigonometric ratio table, we can find the values of standard
trigonometric angles. The trigonometric ratio table is as follows:

Exact Values of Trigonometric Functions
Angle 6 sind coso tano
Deg Radi
rees ans
0° 0 0 1 0
30° n 1 J3 1
6 2 2 3
45° T — 1 =
2 N N v
60° n V3 1 V3
3 2 2
90° T 1 0 Not
2 defi
ned
We have to evaluate cos4s :
sec30° + cosec30°
Substitute the values from the above table, we get
1
2
e
+2
3
1
N 2
2+2 3
3
-1, 3
J2 2423

Multiplying and dividing by /3 -1, we get
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4 2
cos45° 3— 3

""sec30°+cosec30° 4 2

sin 30° + tan45° — cosec60°
(i) “sec30° + cos60° — cot45°

Ans: With the help of trigonometric ratio table we can find the values of standard
trigonometric angles. The trigonometric ratio table is as follows:

Exact Values of Trigonometric Functions
Angle 6 sSind cosO tan®
Deg Radi
rees ans
0° 0 0 1 0
30° L 1 V3 1

6 2 2 3
45° T 1 1 1

4 2 2 J

J N
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60° n NE 1 3
3 2 2
90° T 1 0 Not
2 defi
ned
We have to evaluate sin30° + tan 45° — cosec60° .
sec30°+ cos60° —cot45°
Subititute t?e values from the above table, we get
+1-
2 3
2 1 .
+ +1
3 2
3 2
2 3
2 3
+
3 2
3 3-4
23
3 3+4
2 3
3 3-4
=
3 3+4
Multiplying and dividing by 3 3 -4, we get
33-4 33-4
p— X
3 3+4 33-4
Now, applying the identity (a +b)(a —b)=2a% —b?, we get
2
(3 3-4)
=
2
(3 3) -4
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(064

N G/
(56)"
27+16-24 3

27-16

_ 43-243

11
.sin30° + tan45° —cosec60° 43-24 3

" sec30° + cos60° — cot 45° 11

. . 5c0s260° + 4sec? 30° — tan? 45°
(iv)
sec? 30° + cos? 30°

Ans: With the help of trigonometric ratio table we can find the values of standard
trigonometric angles. The trigonometric ratio table is as follows:

Exact Values of Trigonometric Functions

Angle 6 sSind cosO tan®

Deg Radi

rees ans

0° 0 0 1 0

30° E 1 \/g 1
6 2 2 J3

45° T 1 1 1
4 J2 J2

60° T V3 1 V3
3 2 2

90° T 1 0 Not
2 defi

ned

5c0s? 60° + 4sec? 30° — tan? 45°

sec®30° + cos? 30°
Substitute the values from the above table, we get

We have to evaluate
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15+64-12
— 12
1+3
4
15+64-12

12
4

4
67

— 12
1
. 5cos? 60° + 4sec? 30° —tan? 45° 67

sec230° + cos? 30° 12°

=

2. Choose the correct option and justify your choice.

2tan 30°

M) 1+tan?30°
(A)sin60°
(B) cos60°
(C) tan60°
(D) sin30°

Ans: The given expression is

2 tan 30°
1+ tan?30°
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We know that from the trigonometric ratio table we have tan30°=

Substitute the val(ue ir\1 the given expression we get
1
2tan30° 2| 4|

1+tan?30° ~
1+
3)
2
2 tan 30° 3

f— =
1+tan?30° 1.1
3

2tan30°

2
3
1+tan230° 4
3
3

2tan30°

= =
1+tan?30° 2
From the trigonometric table we know that

sin60°=
2

c0s60°= 1
2

tan60°= 3
sin30°= 1
2

2tn30” _ sin 60°.

Hence, =
1+ tan®30°

Therefore, option (A) is the correct answer.
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_1-tan?45°
(||) m4—5° — eecccsces
(A) tan90°
(B) 1
(C) sin45°
(D)0
1- tan? 45°
1+ tan®45°"
We know that from the trigonometric ratio table we have tan45°=1.
Substitute the value in the given expression we get
1-tan®45° 1-1?
1+tan?45° 1+12
1-tan?45° 1-1
= =
1+tan?45° 1+1
1-tan?45° 0
— _

1+tan?45° 2
. 1-tan?45° _

1+ tan?45°
Therefore, option (D) is the correct answer.

Ans: The given expression is

(if) sin2A =2sinA is true when A= ........
(A) 0°
(B) 30°
(C) 45°
(D) 60°
Ans: The given expression is sSin2A =2sinA.
We know that from the trigonometric ratio table we have
sin0°=0
: 1
sin30°=
2
sin45°= 1
2
sin60°= f
2
sin90° =1
The given statement is true when A =0°.
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Substitute the value in the given expression we get
=sSIin2A =2sinA

—=sin2x 0°=2sin0°

0=0

Therefore, option (A) is the correct answer.

D T
1—tan?30°

(A) sin60°

(B) cos60°

(C) tan60°

(D) sin30°

Ans: The given expression is 2 tan 300,
1-tan?30°

We know that from the trigonometric ratio table we have tan30°=

Substitute the value in the given expression we get

(1)
2tan30° 2| 4|
__\
1—tan?30°
1—
J
2
2tan 30° 3
1-tan230° q_1
3
2
2tan30° _ 3
1-tan?30° 2
3
2tan30°
= = 3
1-tan?30°
From the trigonometric table we know that
sin60°:£
2
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c0360°:3
2

tan 60°= \/5

sin30°= 1
2

2tan30° o

1-tan?30°
Therefore, option (C) is the correct answer.

1 )
3. Iftan(A+B): 3 and tan(A_B): 3,00<A+B£90°,Fll’ldAand

B.
1
Ans: Given that tan(A + B) = 3 and tan(A—B): 3-

From the trigonometric ratio table we know that tan60°= 3 and tan30°=

3
Then we get
tan(A+B)= 3
= tan(A + B) = tan60°
—=A+B=60°............. (2)
1
Also’ tan(A — B) =
= tan(A - B) =tan30°
—=A-B=30°............ (2
Adding eq. (1) and (2), we get
2A =90°
S A=45°
Substitute the obtained value in eq. (1), we get
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45°+B=60°
= B=60°-45°
-.B=15°

Therefore, the values of A and B is 45° and 15° respectively.

4., State whether the following are true or false. Justify your answer.
(i) sin(A+B) =sinA +sinB.

Ans: Let us assume A =30° and B=60°.

Now, let us consider LHS of the given expression, we get

sin(A +B)

Substitute the assumed values in the LHS, we get

sin(A + B) =sin(30° + 60°)

= sin(A + B) =5sin(90°)

From the trigonometric ratio table we know that sin90° =1, we get

= sin(A +B) =1

Now, let us consider the RHS of the given expression and substitute the values,

we get
SiINA +sinB=sin30°+sin60°

- - - 1 o 1 1 o
From the trigonometric ratio table we know that Sin30°= , and SIN60°=

we get
) ) 1 3
=SINA+SInB="+
2 2
:>sinA+sinB:lJr
2

Thus, LHS = RHS.
Therefore, the given statement is false.

(if) The value of sind increases as 0 increases.
Ans: The value of sine from the trigonometric ratio table is as follows:

sin0°=0
) 1
sin30°=_=0.5
2
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sin45°= — =0.707

w§|"‘

sin60° = 5 =0.866

sin90° =1
Therefore, we can conclude that the value of sin@ increases as 0 Increases.
Therefore, the given statement is true.

(ii1) The value of cosO increases as 0 increases.
Ans: The value of cosine from the trigonometric ratio table is as follows:
cos0° =1

3
c0s30° = 5 =0.866

1
C0s45° = ) 0.707

c0s60° = 1 =0.5
2
c0s90°=0
Therefore, we can conclude that the value of cosO decreases as 0 increases.
Therefore, the given statement is false.

(iv) sinb =cos6 for all values of 6.

Ans: The trigonometric ratio table is given as follows:

Exact Values of Trigonometric Functions
Angle 6 sinO cosO tan®
Deg Radi
rees ans
0° 0 0 1 0
30° E £ \/é 1
6 2 2 3
45° T 1 1 =
4 2 2 v
60° n ? 1= 3
3 > 8 ;
'\I_ N
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90° 1 0 Not
defi

ned

N a

From the above table we can conclude that sin6=cos6 is true only for 6 =45°
sin® = coso6 is not true for all values of 6 .
Therefore, the given statement is false.

(iv) cot A is not defined for A=0°.

COSA
Ans: We know that COtA="""".
SINA
. cosQ°
If A=0°,then COt0°= "
sin0°

From trigonometric ratio table we get
sin0°=0 and cos0° =1

We get .

cot0°= ", which is undefined.

0

Therefore, the given statement is true.
Exercise 8.3

1. Evaluate the following:

.. Sin18°
(1) cos72°

] . .. sIn18°
Ans: The given expression is .
cos72°

The given expression can be written as sin(90° — 72°)
Cos72°

Now, we can apply the identity sin(90°-0) =cos0 , we get
sin18°  sin(90° — 72°)
CoS72°  C0S72°

sin18° cos72°

C0S72° (COS72°
sinl8 1
Ccos72°
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... tan26°
(i) eoteae

Ans: The given expression is tan26 :

cot64°

The given expression can be written as tan(90° — 64°)
cot64°
Now, we can apply the identity tan(90°—-0) =cot6 , we get

tan 26°  tan(90° — 64°)

cot64° cot64°

tan26° cot64°
— _

cot64° cotb64°

_ tan 26° 1
" cot64°

... C0S48° —sin42°
Q\lrlr)s: The given expression is cos48° —sin42°,

The given expression can be written as cos(90° — 42°) —sin 42°,
Now, we can apply the identity cos(90°—60)=sin0 , we get
C0s 48° —sin 42° = cos(90° — 42°) —sin 42°

—>€05848° —sin42° =sin42° —sin42°
..€0548° —sin42°=0

.| cosec31°—sec59°
AV: The given expression is cosec31° —sec59°.

The given expression can be written as cosec(90° —59°) —sec59°.
Now, we can apply the identity cosec(90°—6)=sec6 , we get

cosec31° — sec59° = cosec(90° — 59°) — sec59°

—> c0sec31°—sec59° =secb9° —sech9°
..cosec31°—sec59°=0
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2. Show that

(i) tan48°tan23°tan42°tan67° =1

Ans: The given expression is tan48°tan 23°tan42°tan67° =1.
Let us consider LHS of the given expression, we get
tan48°tan23°tan42°tan67°

The above expression can be written as

= tan(90° — 42°)tan(90° — 67°)tan 42°tan 67°
Now, we can apply the identity tan(90°-0) = cot6, we get
= cot42°cot67°tan42°tan67°

Now, we know that cotA = . , We get

tan A
= x tan 42°tan 67°
tan42°tan67°
=1
= RHS

c.tan48°tan23°tan42°tan67° =1

(i1) cos38°c0s52° —sin38°sin52° =0

Ans: The given expression is c0s38°c0s52° —sin38°sin52° =0 .
Let us consider LHS of the given expression, we get
€0s38°c0s52° —sin38°sin52°

The above expression can be written as

= ¢0s(90° — 52°)cos(90° — 38°) — sin 38°sin 52°

Now, we can apply the identity cos(90°—6)=sin6, we get
—>5INn52°sin38° —sin38°sin52°

=0

= RHS
..€0s838°c0s52° —sin38°sin52° =0

3. Find the value of A, if tan 2A = cot (A —18°), where 2A is an acute angle.
Ans: Given tan2A = cot(A -18°).......... (1)

Now, we know that cot(90° - 6) =tan 6.

Here, we can write tan 2A = cot(90° — 2A)

Substitute the value in eq. (1), we get
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= cot(90° — 2A) = cot(A -18°)
Equating both angles, we get

= (90°-2A) = (A -18°)
—=90°+18°=A+2A
—=108°=3A

= 3A=108°

S A=36°

4. Prove that A+ B =90°, if tanA=cotB.
Ans: Given that tan A =cotB.

Now, substitute tan A =cot(90°—A) in the given expression, we get

= cot(90°—A) =cotB
Equating both angles, we get
= (90°-A) =B
=90°=B+ A

S A+B=90°

Hence proved

5. Find the value of A, if sec4A = cosec(A - 20°), where 4A is an acute
angle.

Ans: Given sec4A = cosec(A —20°).......... (1)

Now, we know that cosec(90°—6) =sec.

Here, we can write sec4A = cosec(90° — 4A)
Substitute the value in eg. (1), we get

= cosec(90° — 4A) = cosec(A — 20°)
Equating both angles, we get

= (90° - 4A) = (A - 20°)
—=90°+20°=A+4A

—=110°=5A

—=5A=110°

S A=22°

6. If A,B and C are interior angles of a triangle ABC, then show that
B+C A
2 2

sin( \J: COS
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Ans: Given that A,B and C are interior angles of a triangle ABC.

We know that sum of interior angles of a triangle is always 180°.
Then, we get
= /A + £/B+ £ZC=180°
= /B+ 2£C=180°- ZA
Now, divide both sides of the equation by 2, we get

/B+~/C 180°-ZA
f— =

2 2
N /B+~/C :900_42A
Applyi Hgexfunctipn to th h sides of the equation, we get
= sinﬁmgma %@9} = sin(‘o90° — Ehoﬁl
¢ ) U2

Noyv,(\geJrkecM that sin(90° - 6) = coso.
..sin =C0S .

R
L2 ) 2

Hence proved

7. Express sin67°+cos75° in terms of trigonometric ratios of angles

between 0° and 45°.
Ans: Given expression sin67°+ cos75°.

Now, we know that cos(90°—6)=sin6.

The given expression can be written as

sin 67° + c0s 75° = cos(90° — 23°) + cos(90° —15°)
..8IN67° +c0s75° =c0s23°+Ccos15°

Therefore, we get the expression in terms of trigonometric ratios of angles
between 0° and 45°.

Exercise 8.4
1. Express the trigonometric ratios sinA,secA and tanA in terms of cotA
Ans: For a right triangle we have an identity cosec? A =1+ cot? A.
Let us consider the above identity, we get
cosec® A =1+cot? A
Now, reciprocating both sides we get
1 1

= =
cosec?A 1+cot?A
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Now, we know that _ =sin? A, we get

cosec? A
—=sinfA= 1
1+ cot? A
=SINnA==+ 1
1+ cot? A

Now, we know that sine value will be negative for angles greater than 180°, for
a triangle sine value is always positive with respect to an angle. Then we will
consider only positive value.

SSINA = 1
1+ cot? A
1
We know that tan A =
CotA

Also, we will use the identity sec® A =1+ tan® A, we get

sec? A =1+ tan’ A

—=sec?A=1+ 1
cot? A
2
s sec? A = cot- A +1
cot? A
cot? A +1
= secA =
COt?A
cot? A +1
.SeCA =
COtA

2. Write all the other trigonometric ratios of ZA in terms of secA.

Ans: We know that cosA = i.
secA
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..COSA = L
SecA

For a right triangle we have an identity sin? A +cos? A =1.
Let us consider the above identity, we get

sin? A +cos? A =1

Now, we know that cosA = 1 , We get
secA

—=sin2 A=1-cos?A

=sinfA=1- 1
sec’ A ,
(1)
=SsinA= 1-
LsecAJ
2N _
SSINA = sectA-1
SecA

Also, we will use the identity sec? A =1+ tan? A, we get
tan? A =sec® A -1
~tanA= sec’A-1

Now, we know that cotA = C(_)Sﬁ , We get

sin
1
— COtA ____SecA
sec’A-1
SecA
1
..COtA =
sec’A-1
1
We know that cosecA= _~ ,we get
SINA
A
..COSecA = _ A
sec? A -1
Class X Maths www.nashad.in

Chapter — 8 Introduction to Trigonometry



3. Evaluate the following:
_sin?63° +sin® 27°
(1)

c0s?17° + cos® 73°

sin? 63° +sin® 27°

C0s217°+c0s? 73°

The above expression can be written as
sin?63°+sin227° [ sin(90°—27°)] +sin?27°

Ans: The given expression is

C0s217° + cos? 73° [cos(90° B 730)]2 +C0s273°
Now, we can apply the identity cos(90°—6) =sin6 and sin(90° - 6) = cos6, we

get
sin?63°+5sin?27° _ cos® 27° +sin? 27°
0s217° + c0s273°  sin?73°+ cos? 73°
Now, by applying the trigonometric identity sin? 0+ cos? 0 =1, we get
sin63°+sin?27° 1
cos217°+cos273° 1
. sin?63° +sin? 27°

" £0s217° + cOs2 73°

(i1) sin25°c0s65° + c0s25°sin65°

Ans: The given expression is sin25°c0s65° +c0s25°sin65° .

The above expression can be written as

sin 25°c0s 65° + €0s 25°sin 65° = sin 25°c0s(90° — 25°) + cos 25°sin(90° — 25°)
Now, we can apply the identity cos(90°—6) =sin6 and sin(90° - 6) = cos6 , we
get

—=5iN25°c0S65° + €0525°sin 65° =sin 25°sin 25° + c0s25°c0s25°

= sin 25°c0565° + €0 25°sin 65° =sin? 25° + cos? 25°

Now, by applying the trigonometric identity sin? 0+ cos? 0 =1, we get

—5iNn 25°c0s65° + c0s25°sin65° =1

..5IN25°c0s65° + €0525°siN65° =1

4. Choose the correct option and justify your choice:
(i) 9sec’? A—9tan’ A= .......

(A) 1

(B) 9
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(C)8

(D)0

Ans: The given expression is 9sec? A —9tan? A,
The given expression can be written as

— 9sec? A —9tan? A = 9(sec2 A — tan? A)

Now, we will use the identity sec? A =1+ tan? A, we get
sec? A—tan’ A =1

= 9sec? A -9tan’ A =9(1)

-.9sec? A—-9tan? A =9
Therefore, option (B) is the correct answer.

(i) (1+tan6+sec)(1+ cot6 —cosechH)

(A) O

(B) 1

(C) 2

(D) -1

Ans: The given expression is (1+tan6+sec6)(1+ cot6 —cosec) .

We know that the trigonometric functions have values as:
no cosd 1 1
an6="" coth= = , cosecO=  and sech=
coso sing  tano sin6 cos0

Substituting these values in the given exmessg(pmwe gat . cosO 1 )

= (1+ tan6 +secH)(1+ cot® —cosecd) = [L+ 11+ —— |
cose cosO sin@  sin6 )
= (1+ tan + sec)(1+ cot 6 — cosech) =| k( COR0) + 5ir) +13|(2Ksm9 080 — 1\|
coso sin®
A )
Now, by applying the identity (a +b)(a —b)=a® —b?, ye et
(sin6+cos6)” —
= (1+ tan® + sech)(1+ cot O — cosecod) = _
sinBcoso
- ) : ~
= (1+ tan6 + sech)(1+ cot 6 — cosech) = S0+ oS O+ 2sinfcost —1
sinBcosH
Now, by applying the trigonometric identity sin?0+cos?0 =1, we get
1+ 2sin6cos6 -1
= (1+ tan@ + sec)(1+ cot 6 — cosech) =
sin6coso
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= (1+ tan® + sech)(1+ cot 6 — cosech) = asinueosi

sinBcoso
~.(1+tan 0 +secO)(1+ cot O — cosech) = 2
Therefore, option (C) is the correct answer.

(iii) (secA+tanA)(1-sinA) =.........
(A) secA
(B) sinA
(C) cosecA
(D) cosA
Ans: Given expression is (secA +tan A)(1-sin A).
sin©
We know that tan0= and secO=
cos0 cos0
Substituting these values inthe |ven ession, we get
(secA +tanA)(1-sinA) = fihe given et §(1 sin A?
= (secA +tanA)(1-sinA) TSH Slrs:}é\‘b\ﬁ(\l—sin A)

= (secA + tan A)(1-sinA) = f((l“L Sin A%(l—Sin A))

COsA

—'sin?
~ (secA + tan A)(1-sinA) —| COSA

\ )

Now, we know that sin? 0+ co 29 A e get

~ (secA + tan A)(1-sinA) = |\ cosA

Now, by applying the identity (a + b)(a - Qf =a% - b?, we get

~.(secA+tanA)(1-sinA) =cosA
Therefore, option (D) is the correct answer.

1+tan? A

M TreotA 1+cot? A
(A) sec’ A
(B) -1
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(C) cot? A
(D) tan? A

: . 1+tan’ A
Ans: Given expression Is

_ 1+cot? A
We know that the trigonometric functions have values as:

tan 0— sin® nd coto = coso _ 1

cos0 sing  tand
Substituting these values in the given expression, we get
sin? A
1+tan? A _ 1+ cos? A
1+co A, COSA
1+ .,
sin© A
cos? A +sin? A
1+ tan? A _ cos? A
1+cot? A sin? A +cos® A
sin? A
Now, we know that sin? 0 +cos? 0 =1, we get
1
1+ tan® A _ cos? A
1+ cot? A 1
sin? A
1+tan*A _sin?A
1+cot? A cos? A
1+tan® A

=tan? A
1+ cot? A

Therefore, option (D) is the correct answer.

5. Prove the following identities, where the angles involved are acute angles
for which the expressions are defined.

: 1-
(i) (cosec®—cot0)” = L cost
1+cos6
Ans: Given expression is (cosec6 —cot6)’ _1=c0s8
1+ cos6

Let us consider the LHS of the given expression, we get
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LHS = (cosec6 —cot)’

CosO

Now, we know that €0t0=_""_=_=_ 4nd coseco= — .
sind  tand sino

By substituting the values, we get
y 9 ) P 1 %ose\2

= (cosec —cotf) =| = -
sin@  sind
L( 1—cos€)ﬁL J

2
= (cosecd —cot0) =| sin@

2 (1-cos8)’

~ sin?0

Now, we know that sinZ0 + cosZ0 =1, we get
?1—?50565)26 J

= (cosecH —cot0)

= (cosecO—cot6)” = 1— cos?0

Now, by applying the identity (a +b){a —b)=a? —b?, we get
1-cos6

2
= (cosecO—cot0) = (1 cos)(1+ coso)
1—-cos0

= (cosec6 — cot 9)2 =

(1+ cosd)
= (cosecO—cot6)’ = RHS
. (cosec6 —cot 9)2 _1-c0sb
1+ cos6

Hence proved

(||) CoSA —I—1+SlnA—238CA

1+sinA COSA

. .. CosA 1l+sinA
Ans: Given expression IS + =

2secA.
1+sinA  CcosA
Let us consider the LHS of the given expression, we get
LHs— cosA tltsinA
1+sinA  CcOSA
Now, taking LCM, we get
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COSA | L+sinA _ cos? A +(1+sinA)(1+sinA)

1+sinA  cosA (1+sinA)cosA
_, CosA +1+sinA_cosZA+sin2A+23inA+1
1+sinA  cosA (1+sinA)cos A

Now, we know that sin? 0+ cos? 0 =1, we get
COsA +1+sinA_ 1+2sinA+1

1+sinA  cosA  (1+sinA)cosA
COSA +1+sinA: 2+ 2SINA
1+sinA  cosA  (L+sinA)cosA
cosA +1+sinA: 2(1+ sin A)

1+sinA  cosA  (L+sinA)cosA
COSA +1+sinA: 2

1+sinA  cosA  CcosA

We know that sec6= . , We get
coso

COSA +1+SmA=25ecA
1+sinA COSA
cos_A +l+SmA:RHS
1+sinA 1 co_s,?&
. COSA 4 TSINA _ oA
1+sinA COSA
Hence proved
iy tand o cot @
(iii) + =1+ secOcoseco

l1-cot® 1-tano
ano

Ans: Given expression is _
1-cotO
otO 1—tano® secOcosecoO.

Let us consider the LHS of the given expression, we get
01—
LHS = tan0  tan®

~ 1—cot®

o
t
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c0s0 1

sin®
Now, we know that ©@n0=___ gpq COtO=_=____
cosO sing  tand

By substituting the values, we get

(sine cosd )
tan 6 N cotd  _I cos@ L _sing® ||
1-cot0 1-tan6 |q_COs6 _smeJ
sin@ coso

sin® cosd )

tan 0 cotd cosO sin® ||

:>1—cot6+1—tan6_‘ SiN0 - cos0 ' CosO — Sing |

\  sin® cos® )

tano cotH ( sin?0 cos? 0

~1-cotd " 1- tane—\cose(sme cos0) sme(sine—cose)

tand  cot® (sin®  cos?6
= 1—cot® +1— tan® = (sin6 - cose) cose + sind j
ang . cot0 |fsm39 cos3e\1
= 15%0t0 +1 %m0 = (sind - cose) sinfcoso
\
Now, by applying the identity a® —b° = (a - b)(a2 +ab + b? ) we get
tand _ cotd _ 1 ((sine - cosE))(sin2 0+ cos? 0 + sinecoseﬂ|
1-cot® 1—tan6 (sin® — coso) i sinOcoso I

Now, we know that sin? 0+ cos?0 =1, we get
tand _ cotd 1 |(sin6 - cose)g(lJr sin0cos0) | |

= 1-cot0t 1—tan® = (SINO — cose) cos0
]
tanf ,_ cotd _ (1+ sin6cosh)
1-cot6 1-tan6 sinBcoso
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tano _ 1 "
1-cot® sinOco
SO
tano
1-cotO — 1
ot0 1—tand :lgeco
cotO 1—tano

= DDVLOODS—W!W @wOOQDIm

+

We know that cosecO= _1 and secO=
sinO

tano

1-cotd secHcosecH

tano +1
j—
1-cot6

tand =1+
= 1—cot@ secocosecH

ot 1-tanb
coto 1—tano = RHS
cotO 1-tan6

tan®

=1+
1-cotd secOcosecO
otO 1-tanb

Hence proved

(iv) 1+secA _ sin’A
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SecA 1-cosA

_ ~ 1l+secA  sin?A
Ans: Given expression is

eCA  1-COsA’
Let us consider the LHS of the given expression, we get
LHS = 1+secA
secA
1
Now, we know that sec6= :
0s0

By substituting the value, we get
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1+L
:>1+SeCA: COSA

seCA 1
cos A
CosA +1
N 1+secA _ CosSA
secA 1
COSA
1+secA  cosA 41
secA

Multiply and divide by (1-cosA), we get
_ LrsecA _ (1+ cos A)(1-cosA)
SecA (1-cosA)

Now, by applying the identity (a +b)(a —b)=a? —b?, we get

1+secA  1-cos’A
secA  (1-cosA)

Now, we know that sin?0+ cos?0 =1, we get
1+secA  sin®A
secA  (1-cosA)
_ 1+secA
secA
_l+secA  sin?A
" secA  1-cosA
Hence proved

=RHS

v COSA —sinA+1

. =Cco0secA + cotA
CoSA+sinA-1

. .. COSA-sinA+1
Ans: Given expression is =CO0SecA +CotA.

CosA +sinA -1
Now, let us consider the LHS of the given expression, we get
LHS = cosA—s!nA+1
CoSA+sinA-1
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Dividing numerator and denominator by sin A, we get
_ CosA sinA 1
N COSA-sINA+1 _ §in A sinA T SinA
CosA+sinA-1 COSA sinA 1

sinA  sSinA sinA
CosO

Now, we know that COt0=""= and cosecO= _1 , We get
sin@  tano sin®

N cosA—sinA+1 _ cotA—-1+cosecA

CosA+sinA—-1 cotA+1-cosecA
Now, by applying the identity cosec’?A=1+cot?A, substitute
1=cot? A —cosec? A, we get

cosA—sinA+1 COtA — (cot2 A — cOsec? A) +cosec A
coSA+sinA—1  cotA +cot? A —cosec? A —cosecA

_, COSA- sinA+1 cotA —cot? A +cosec? A +cosecA
cosA+sinA—1 cotA +cot? A —cosec? A —coseCcA
cosA—sinA+1 (cot A —1+cosecA)

p— = 2

cosA+sinA—1 cot? A -1+ cosec? A + 2cosecA
cosA—sinA+1 (cot A —1+cosecA)
f— = 2

cosA +sinA—1 cot? A —1+ cosec? A + 2cosec A

N COSA —sinA +1 _ 2cosec? A + 2cot Acosec A — 2cot A — 2cosec A
COSA +sinA -1 cot? A —1+cosec? A + 2cosec A

_ CosA—sinA+1 _ 2cosec A(cot A —cosecA) — 2(cot A — cosecA)
cosA+sinA -1 cot? A —1+ cosec? A + 2cosec A

_ CosA-sinA+1 _ (2cosec A — 2)(cot A — cosec A)
CosA +sinA -1 1-1+2cosecA

_ CosA-sinA+1 (2cosec A — 2)(cot A — cosec A)
CosA +sinA-1 2CcosecA

Class X Maths www.nashad.in 50
Chapter — 8 Introduction to Trigonometry



COSA —-sinA +1
CoSA +sinA -1

= COSecA + Cot A

COSA —-SINnA +1 _RHS

cosA +sinA-1
_CoSA—-sinA+1

S ) =C0SecA + cot A
COsA+sSIinA -1

Hence proved

(vi) 1+sinA
1—sinA =SecA+tanA

: .. 1+sinA
Ans: Given expression Is —secA +tanA.

1-sinA
Let us consider the LHS of the given expression, we get
1+sinA
1-sinA
Now, multiply and divide the expression by 1+sinA, we get
1+sinA  (L+sinA)(1+sinA)
1-sinA  (1-sinA)(1+sinA)
Now, by applying the identity (a +b)(a —b)=a* —b?, we get

LHS=

1+sinA _ (L+sinA)’
1-sinA  1-sin?A
Now, we know that sin?0+ cos?0 =1, we get
1+sinA _1+sinA
1-sinA cos? A
1+sinA _1+sinA
1-sinA  cosA
1+sinA _ 1 N SINA
1-sinA cosA CcosA
1+sinA
1-sinA

=SecA +tanA
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1+sinA

- =RHS
1-sinA
Lisi
+s!nA =seCA+tanA
1-sinA
Hence proved
... Sin0—2sin®0
(vii) 2cosh 6 =tano
C0sO — cos ) i
sind — 2sin® 0
Ans: Given expression is = tano.
2C0S0 — coso
Let us cansider t_h% LHS of the given expression, we get
SinG — 2sin° 0
LHS=
2C0s0 — coso

Taking common terms out, we get
sSind — 25in3 0 SInO(l - 23in2 9)
2086 — cos6 0030(20032 0 —1)
Now, we know that sin?0+ cos?0 =1, we get

sin® — 2sin3 0 sine(l — 2sin? 9)

2050 — c0sO cose(Z(l— 2sin? 0)) —1)
sin@—2sin®0 sine(l— 2sin? 9)

2080 — cos 0039(2 —2sin?0 —1)
sin@—2sin®0 sine(l— 2sin? 6)
20080 — c0SO cos6(1- 2sin? 6)

sin® — 2sin®@ _ sind

2cosB —cos®  cosH

sin® — 2sin® 0
— _tang
2c0s0 — cos0
- _ - 3
SInO — 2sin° 0 _ RHS
2c0s0 — cos0
- _ - 3
Sin® — 2sin° 0 _tang
2€0s0 — cosO
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Hence proved

(ix) (sinA+ cosecA)2 +(cosA+ secA)2 =7+tan’ A+cot’ A

Ans: Given expression is

(sinA+cosecA)’ +(cosA+secA)’ =7 +tan? A +Cot2A.

Let us consider the LHS of the given expression, we get

LHS =(sinA +cosecA)’ +(cosA +secA)’

Now, by applying the identity (a+ b)2 =a’ +2ab+b?, we get

= (sinA+ cosecA)2 +(cosA +secA)2 =sin? A +cosec A2 + 2sin Acosec A +cos? A +sec? A +

. 2 2 . .
:>(smA+cosecA) +(cosA+secA) =sin? A +cos? A +cosec A% +sec? A + 2sin Acosec A +

We know that sin®0+ cos?0 =1, cosecO= _1 and secO= 1 , we get
sind cosoO

= (sinA+cosecA)’ +(cosA +secA)’ =1+ cosec? 0 +sec? +2sin A L 2cosA
sinA COSA

(1+ cot2A+1+tan2A)+ 2+2

2 2

(sinA+cosecA)” +(cosA +secA

= ) +( )

= (sinA +cosecA)’ +(cosA +secA)’ =7 +tan? A +cot? A
= ) +( )
2 2

2

+ o+

2 =RH
~.(sinA+cosecA) +(cosA+secA) =7+tan? A+cot’ A
Hence proved

(sin A +cosecA COSA +SecA

1

(x) (cosecA —sin A)(sec A —cosA) = tan A + cotA

1

Ans: Given expression is (cosecA —sin A)(secA —cosA) = an A+ CotA
+

Let us consider the LHS of the given expression, we get
LHS = (cosec A —sin A)(secA — cosA)

We know that cosecO= _1 and secO= 1 , We get
sin® cos0

= (cosec A —sin A)(secA —cosA) _f sir}A —sin A\1r cogA —cosA\1

\ N )
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(1—sin2A\(1—coszA\1

= (cosecA —sinA)(secA — cosA) = k SinA COSA
N )
Now, we know that sin? 0 + cos? 0 =1, we get
(cosZAYsinzA\
— (cosecA —sinA)(secA —cosA) =| sinA ' cosA
N )

= (cosec A —sin A)(secA —cosA) =sin Acos A

Now, consider the RHS of the given expression, we get

RHS= 1
tan A +CcotA
sin® cosO 1
Now, we know that tan9= and COtO="""= "
coso sino  tano
= 1 - 1
tan A + cot A SinA+COSA
CoSA sinA
= 1 = 1
tanA+cotA Sin?A+cos’A
sin Acos A
— 1 — SInAcCosA

tan A +CcotA sin?A +cos? A

Now, we know that sin?0+ cos?0 =1, we get

= =sin Acos A
tan A + cotA

Here, we get LHS=RHS

1
tan A +cot A

~.(cosecA —sin A)(secA —cosA) =
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Hence proved

A =(1- A Y
(e al-rizena

JU) 2
1+tan?A (1-tanA)
1+cot? A _Ll—cotAJ '
Let us consider the LHS of the given expression, we get
1+tan? A

1+cot?A

By applying the identities sec? A =1+ tan? A and cosec? A =1+ cot? A, we get
1+tan? A sec?A

1+Cot? A cosec? A

(xi)

Ans: Given expression is

We know that cosec6= _1 and secO= ! , We get

sino coso
1
N 1+ tan? A _ cos? A
1+ cot? A 1
sin A

1+tan’A _ sin? A
1+ cot? A cos?A
1+tan? A

1+ cot? A
Now, consider the RHS of the given expression, we get

1—tanAY
RHS =
1-cotA

Now, we know that cotO= L , We get
tan©

= tan’ A

2

1- tanA (1 tanAD
1 CotA 1

) 1= |

L tanA )
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>l f}gatgrﬁf
\ )

[ na )

(1—-tanAY 2

:kl—cotAJ :(—tanA)
(1-tanAY .
jkl—cotAJ =tan"A

Here, we get LHS=RHS
1+tan?A (1-tanAY
l+co? A _|\1—cotAJ

Hence proved

Class X Maths www.nashad.in
Chapter — 8 Introduction to Trigonometry



