CLASS - 10 MATHS NCERT SOLUTIONS

Exercise 8.1

1. In AABC right angled at B, AB=24 cm, BC=7 cm. Determine

(). sinA,cosA

Ans: Given that in right angle triangle AABC, AB=24cm, BC=7 cm.

Let us draw a right triangle AABC, also AB=24 cm, BC=7 cm. We get
C

7 cm

A L4
24 cm B
We have to find sin A,cosA.
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)2 = (base)2 + (perpendicular)2

Here, AB=24 cm, BC=7cm
We get

= (AC)" =(AB)” +(BC)’

sin0 =

Cc0s0O =




= (AC)’ =625 cm?
=AC=25cm
Now,

opposite side

hypotenuse

sin0 =
:>sinA:B—C
AC

.SINA =l
25

_adjacent side

hypotenuse

= COSA = E
AC

0s6

..COSA = E
25

(i1). sinC,cosC

Ans: Given that in right angle triangle AABC, AB=24cm, BC=7 cm.

Let us draw a right triangle AABC, also AB=24 cm, BC=7 cm. We get
C

7cm

A 4

24 cm B

We have to find sinC,cosC.
We know that for right triangle
opposite side and

hypotenuse
adjacent side

hypotenuse

sin@ =

Cc0s0O =




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

We get

= (AC)” =625 cm?
= AC=25cm
Now,

opposite side

hypotenuse

sin0 =

:>s.inC:E
AC

..sinC= E
25

__adjacent side

hypotenuse

:cosC:ﬁ
AC

0s6

..COSA = l
25

2. In the given figure find tanP —cotR.

=}

12 cm 13 cm




Ans: Given in the figure,
PQ=12 cm
PQ=13cm
We know that for right triangle
N opposne s_lde 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)2 = (base)2 + (perpendicular)2
We get

= (PR)" =(PQ)" +(QR)’

= (13)" =(12)" +(QRY’
—=169=144+(QR)’

= (QR)’ =169 144

=(QR)" =25 cm?

= QR =5cm

Now,

coto

opposite side

tanP =—; ,
adjacent side
= tanP = QR
P
stanP = >
12
COtR — adjace_nt S|_de
opposite side
= COtR = %

..COtR = i
12



:>tanP—cotR:£—i

12 12
S.tanP—-cotR=0

3. If sinA=%, calculate cosA and tanA.

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

A [d

B
: : 3
Given that sinA = 7
We know that sin6= Opposite side :
hypotenuse

From the above figure, we get
SinA = BC

AC
Therefore, we get
—BC=3and
=AC=4

Now, we have to find the values of cosA and tanA.
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 cos0 =




—16=AB*+9
— AB*=16-9
= AB*=7

= AB :ﬁ cm
Now, we get

cosA=22
AC

N

.COSA=—
4

And tan A = B—C
AB

tanA:i

Nid

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

C

A Lé

Given that 15cot A =8.
We get cotA = E.
15

B

adjacent side
opposite side

From the above figure, we get

COtA :E
BC

We know that cot0 =

Therefore, we get
= BC=15 and
= AB=8



Now, we have to find the values of sin A and secA.

We know that sin© = Opposite side and secO = h;_/potenu_se :
hypotenuse adjacent side
Now, we need to apply the Pythagoras theorem to find the measure of

hypotenuse.
In AABC, by Pythagoras theorem ,

(hypotenuse)2 = (base)2 + (perpendicular)2
We get

= (AC)" =(AB)’ +(BC)’

= AC* =8 +15°

— AC? =64+ 225

— AC? =289
=AC=17cm
Now, we get

SINA = B—C
AC
S.SINA = E
17
And secA = A—C
AB

..SecA =E
8

: 13 : : :
5. Given secO = o calculate all other trigonometric ratios.

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

C

A ° HB

Given that secO = E.
12




hypotenuse

adjacent side

From the above figure, we get

AC
sec=——
AB

We know that secO =

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)’
=13* =12° + BC?
=169 =144 + BC?
= BC*=25
—=BC=5cm
Now, we know that
opposite side
hypotenuse

Here, sin@ = B—C
AC

sSinf =

C.8in@ = i
13

adjacent side
hypotenuse

We know that cos0 =

Here, cosO = E
AC

..C0S0 = E
13

opposite side
adjacent side

We know that tan0 =

Here, tan 0 = BC
AB



cS.tan0 = i
12

hypotenuse
opposite side

We know that cosecO =

Here, cosecO = A—C
BC

..cosecO = E

adjacent side
opposite side

We know that cotf =

Here, cotO = ﬁ
BC

cote:E .
5

6. If LA and £ZB are acute angles such that cos A=cosB, then show that
ZA=/B.

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

A

ol

& B

Given that cosA =cosB.
In a right triangle AABC, we know that
adjacent side

cos0 =

hypotenuse
Here,
COSA = AC

And cosB = B—C
AB



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 =g

 (1+sin6)(1-sin6)
Ul (1+cos6)(1—cos6)

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

A

° wil

adjacent side
opposite side ’

Now, in a right triangle we know that cot6 =

Here, from the figure cotG:B—C :
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 ,



(hypotenuse)2 = (base)2 + (perpendicular)2

8
— (AC)’ =64+49
= (AC)” =113
:>AC=\/1T3

Now, we know that
opposite side
hypotenuse

Here, we get

sinezﬁzi and

AC 113

_adjacent side

hypotenuse

Here, we get
BC 7

AC 113

Now, we have to evaluate
(1+sin®)(1-sin6)

(1+cosB)(1—cosH)

Applying the identity (a+b)(a—b)=a’-b*, we get
(1+sin6)(1-sin®) 1-sin’0
(1+cosB)(1-cos) 1-cos’O

Substituting the values, we get

(1+5sin0)(1-sin0) :1_(\/15%}2

:>(1+cose)(l—cose) 1—(\/7—]2
113

sin@ =

0s0

CoS0 =




. 04
_ (1+sin0)(1-sin®) ~" 113
(1+cos0)(1-cosB) , 49
113
113-64
- (L1+sin6)(1-sin6) 113
(1+cosB)(1-cos6) 113-49
113
49
_ (1+sin0)(1-sinB) 113
(1+cosB)(1-cosp) 64
113

)

)
~ (1+sin6)(1-sin6)
" (1+c0s0)(1- cose) 64
(ii). cot?0
Ans: Given that cot0 = g

2
Now, cot?0 = Gj

s.cot?’f= 49
64

1-tan’ A
1+ tan®
Ans: Let us consider a right angled triangle AABC. We get

8. If 3cot A=4, check whether =cos’ A—sin® A or not.

C

Given that 3cotA=4.



We get cotA :g.

adjacent side
opposite side
From the above figure, we get

cotA =20
BC

We know that cotf =

Therefore, we get

—BC=3and

= AB=4

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

In AABC, by Pythagoras theorem ,

(hypotenuse)2 = (base)2 + (perpendicular)2

We get

= (AC)’ =(AB)’ +(BC)’

= AC* =4*+3°

— 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

2
LHS 1—tan2A
1+tan® A
opposite side

Now, we know that tan0 = — -
adjacent side

Here, we get
tanA=2C 3
AB 4

Substitute the value, we get



= =
l1+tan“ A
1+

l—tanZA_l_(

:>1—tan2A:1_16
2
l+tan®A . 9

16
16-9

:>1—tan2A __16
1+tan®A 16+9

16

7

J— 2 A~
:>1 tanZA:&
1+tan’A 25
16

1-tan’A 7
> =—
1+tan“A 25

1-tan’A

Now, let us consider RHS of the expression >
1+tan”A

=cos’ A —sin® A, we get

RHS =cos* A —sin® A

opposite side _adjacent side

We know that sin© = and cos6 :
hypotenuse hypotenuse
Here, we get
SInA = B—C = §
AC 5
And cosA = AB = 4
AC 5

Substitute the values, we get

2 2
— Cc0s’ A—sinA = (ﬂj —(gj
5 5



:>cosZA—sin2A:E—i
25 25

— cos? A—sin’ A=
25

Hence, we get LHS=RHS

“1-tan’A

I ZA:cosZA—sinZA.
+tan

9. In ABC, rightangled at B. If tanA=i

NE

, find the value of

(). sinAcosC+cosAsinC
Ans: Let us consider a right angled triangle AABC. We get
C

A L4

B

Given that tan A = i .

J3

In a right triangle, we know that tan6 = opposite side

adjacent side

Here, from the figure we get

tanAzﬁ 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)2 = (base)2 + (perpendicular)2
We get



= (AC)" =(AB)’ +(BC)’
= AC’ = (\/§)2 +1°

= AC?*=3+1
= AC*=4
=AC=2

opposite side _ adjacent side

We know that sin6 = and cos0 = _
hypotenuse hypotenuse
Here, we get
sinA:ﬁzl and Sinczﬁzﬁ
AC 2 AC 2
And cosAzﬁzﬁand cosC:B—Cz1
AC 2 AC 2

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

:>sinAcosC+cosAsinC=1x1+£x£
2 2 2 2
. . 1 3
:>smAcosC+cosAsmC:Z+Z
:>sinAcosC+cosAsinC:%

-.SiInAcosC+cosAsinC=1

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

C

A [4

B

Given that tan A =

1
et



opposite side
adjacent side

In a right triangle, we know that tan6 =

Here, from the figure we get
BC 1

tanA=—=—
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)2 = (base)2 + (perpendicular)2

We get

= (AC)" =(AB)’ +(BC)’

2

= AC’ = (\/5) +1°

= AC*=3+1

= AC*=4

=AC=2

opposite side _adjacent side

We know that sin© = and cos6 :
hypotenuse hypotenuse
Here, we get
sinA:B—C:l and sinC:Ezﬁ
AC 2 AC 2
And cosAzﬁzﬁand cosczﬁzl
AC 2 AC 2

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

:>cosAcosC—sinAsinC:ﬁxl—lxﬁ
2 2 2 2
:cosAcosC—sinAsinC:TS—g

.= C0SACcosC—-sinAsinC=0

10. In APQR, right angled at Q, PR+QR=25cm and PQ=5cm.
Determine the values of sinP,cosP and tanP.



Ans: Let us consider a right angled triangle APQR, we get

124

> [4

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

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+ 25° + PR* —=50PR

= PR*=PR? + 25+ 625—-50PR

= 50PR =650

= PR =13 cm

Therefore,

QR=25-13

= QR =12 cm

Now, we know that in right triangle,

opposite side ' c0s6= adjacent side and tan o opposite side

hypotenuse hypotenuse adjacent side
Here, we get

QR

SinP==—
PR

Q

sinf =

..SInP = E
13

PQ

cosP=—
PR



..COSP = i
13

tanP _QR
PQ

s.tanP :E
5

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

(i) The value of tanA 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.

(i1) For some value of angle A, secA= % :

hypotenuse
adjacent side of ZA

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

Ans: We know that in right triangle secA =

In the given statement secA = % which is greater than 1.

Therefore, the given statement is true.

(iif) cos A 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) cot A 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, sin© =%.

opposite side
hypotenuse

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

Ans: We know that in right triangle sin6 =



In the given statement sin® = g which is greater than 1.

Therefore, the given statement is false.

Exercise 8.2

1. Evaluate the following:

(i) sin60°cos 30° + sin 30°cos 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 sino cosO tano
Deg Radi
rees ans
0° 0 0 1 0
30° T 1 J3 1
6 2 2 3
45° T 1 1 1
4 V2 V2
60° T J3 1 J3
3 2 2
90° T 1 0 N
2 0
t
d
e
fi
n
e
d

We have to evaluate sin60°cos30° +sin30°cos60°.
Substitute the values from the above table, we get

Sﬁxﬁﬁ-l 1

X
2 2 2 2



3 1
==+
4 4
4
:>_
4
..sIN60°c0s30° +sin30°cos60° =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 0 sin® cosO tano

Deg Radi

rees ans

0° 0 0 1 0

30° T 1 J3 1
6 2 2 V3

45° T 1 1 1
4 V2 V2

60° m J3 1 J3
3 2 2

90° T 1 0 Not
2 defi

ned

We have to evaluate 2tan®45°+ cos®30°—sin®60°.
Substitute the values from the above table, we get

-t (2] £
:>2+§—§
4 4

=2
. 2tan®45° + cos? 30° —sin’60° = 2.




cos45°
sec 30° + 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 sino cosO tano
Deg Radi
rees ans
0° 0 0 1 0
30° L 1 V3 1
6 2 2 3
45° T 1 1 1
4 V2 V2
o0° n V3 1 V3
3 2 2
90° T 1 0 Not
2 defi
ned
We have to evaluate Cos45 :
sec30° + cosec30°
Substitute the values from the above table, we get
1
- A2
——=+2
J3
1
YY)
2+2:3
J3
= L X e
J2 24243

Multiplying and dividing by ~/3 -1, we get




1 J3 XJ§—1
J2 2+243 B3-1
V3(+3-1)

B2

LA
2B ()

= 3-3
2/2((5) -1

:>—3_\/§
242(3-1)

33

42

. cos45°  3-43
"“sec30°+cosec30° 442

=

=

sin 30° + tan45° — cosec60°
sec 30° + cos60° — cot45°

(iv)

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 sino cosO tano
Deg Radi
rees ans
0° 0 0 1 0
30° n 1 V3 1
6 2 2 3
45° T 1 1 1
4 V2 V2




60° n J3 1 J3
3 > 2

90° m 1 0 Not

5 defi

ned

sin30° + tan 45° — cosec 60°

sec30° + cos60° —cot45°
Substitute the values from the above table, we get

We have to evaluate

=
3J3+4
Multiplying and dividing by 3J3-4,we get
3J3-4 3/3-4
p— X
3V3+4 3J/3-4
Now, applying the identity (a+b)(a—b)=a®-b*, we get

(28-4]

] -4




)

(a3) -4
27 +16—24+/3
27-16
_ 43 243
11
. sin30°+ tan 45° —cosec60° 43— 244/3

" sec30°+ cos60° — cot 45° 11

5c0s”60° + 4sec® 30° — tan? 45°
sec? 30° + cos? 30°

(V)

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 tano

Deg Radi

rees ans

0° 0 0 1 0

30° T 1 J3 1
6 2 2 V3

45° T 1 1 1
4 V2 V2

60° T J3 1 J3
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




15+64-12
12
1+3
4
15+64-12
12
1+3
4
15+64-12
12
4

4
67

12

1
. 5cos’® 60°+ 4sec®30° —tan®45° _ 67
; sec”30° + cos® 30° 12

=

=

=

2. Choose the correct option and justify your choice.

2tan 30°

) ————— = coeeenees
(1) 1+ tan?30°

(A)sin60°

(B) cos60°
(C) tan60°
(D) sin30°

Ans: The given expression is 2tan 30

1+tan?30°



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

Substitute the value in the given expression we get

o L
2tan30° (43

1+ tan®30° . (1 jz
+

V3

2

2tan30°  f3

2 o_

1+tan®30° .1
3

2

_, _2tan30° _3
1+tan®30° 4
3

2tan30° /3

— —
1+tan?30° 2

From the trigonometric table we know that

sin60° = ﬁ
2
c0s60° :E
2
tan60° = /3
sin30° :1
2
Hence, M =sin60°.
1+ tan“30°

Therefore, option (A) is the correct answer.

1

Nl



... 1—tan®45°
(i) ———= ceeenrenn
1+tan“45°
(A) tan90°
(B)1
(C) sin45°
(D) 0
— 2 o
Ans: The given expression is w.
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+1°
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.

(ii)sin2A=2sinA is true when A= ........

(A) 0°

(B) 30°

(C) 45°

(D) 60°

Ans: The given expression is sin2A =2sinA.

We know that from the trigonometric ratio table we have
sin0°=0

sin30° :l
2
) 1
Sin45°=—
J2
sin60° :ﬁ
2
sin90° =1

The given statement is true when A =0°.



Substitute the value in the given expression we get
—=SiN2A =2sinA

—=sin2x0°=2sin0°

0=0

Therefore, option (A) is the correct answer.

(v) 283 _
1—tan®30°
(A) sin60°
(B) cos60°
(C) tan60°
(D) sin30°
2tan 30°

Ans: The given expression is ————.
1-tan“30°

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

Substitute the value in the given expression we get

ol L
2tan30° (/3
1—tan?30° . ( 1 jz

V3
2
N 2tan1230 _\3
1-tan®30° 4_1
3
2
N 2tan:230 _\3
1-tan*30° 2
3
2tan30°
= ————=
1-tan”30°
From the trigonometric table we know that
V3

sin60° = —
2

%-‘H



c0s60° =1
2

tan 60° = \/§

sin30° = E

Hence, m =tan 60°.

1—tan?®30°

Therefore, option (C) is the correct answer.

3. 1f tan(A+ B)=\@ and tan(A-B)=

B.

Ans: Given that tan(A+B)=+/3 and tan(A-B)

1

N

, 0°<A+B<90°. Find A and

1

-

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

Then we get
tan(A+B)= J3

= tan(A+B) =tan60°

1

e

= tan(A - B)=tan30°

Also, tan(A—-B)

Adding eg. (1) and (2), we get
2A =90°
S A=45°

Substitute the obtained value in eq. (1), we get

0



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)=sin(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
sin A +sin B =sin30° +sin60°

J3

From the trigonometric ratio table we know that sin30° =% and sin60° =—,

we get

J3

:>sinA+sinB:1+—
2 2

+3

= sinA+sin BZlT
Thus, LHS = RHS.
Therefore, the given statement is false.

(if) The value of sin® increases as 6 increases.
Ans: The value of sine from the trigonometric ratio table is as follows:
sin0°=0

sin30° :1 =05
2



) 1
sin45°=—=0.707
J2
sin60° = ? =0.866
sin90° =1

Therefore, we can conclude that the value of sin© increases as 0 increases.
Therefore, the given statement is true.

(iii) The value of cos6O increases as 6 increases.

Ans: The value of cosine from the trigonometric ratio table is as follows:
cos0°=1

c0s30° = ﬁ =0.866

c0s45° = 1 =0.707
J2

c0s60° = % =05

c0s90°=0

Therefore, we can conclude that the value of cos© decreases as 0 increases.
Therefore, the given statement is false.

(iv) sin@=cosO for all values of 6.

Ans: The trigonometric ratio table is given as follows:

Exact Values of Trigonometric Functions

Angle 0 sino cosO tano
Deg Radi
rees ans
0° 0 0 1 0
30° T 1 J3 1

6 2 2 V3
45° T 1 1 1

4 V2 V2
60° T J3 1 J3

3 2 2




90° 1 0 Not
defi

ned

N a

From the above table we can conclude that sin®=cos0 is true only for 6 =45°
sin®=coso is not true for all values of 0.
Therefore, the given statement is false.

(iv) cot A is not defined for A=0°.

Ans: We know that cot A = C_OSA .
SINA
If A=0°, then cot0°= C?SO
sin0°

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

cot0° = % which is undefined.

Therefore, the given statement is true.

Exercise 8.3
1. Express the trigonometric ratios sin A,sec A and tanA in terms of cot A

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

= 2 A 2
cosec-A l1+cot°A




Now, we know that =sin’ A, we get

cosec’ A

I
1+cot’ A

1

J1+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.

1

—sinA=

=SINA =+

SSINA= ———
\J1+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

1

=sec’A=1+—
cot’ A

cot?’ A+1
cot? A

Jeot? A +1

= SeCA=—r—r——

Jcot? A
Jeot? A +1

S.SeCA=——
COtA

—sec’ A=

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

Ans: We know that cosA = i.
secA



..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 = i, we get
secA

—sinA=1-cos*A
1
sec’ A

1

2
—=SInA= ,/1— —j
secA

Jsec? A -1

secA
Also, we will use the identity sec? A=1+tan® A, we get
tan’ A=sec’A—-1
stanA=+/sec’A-1

—=sinA=1—

S.SINA=

COsA

Now, we know that cot A = — , We get
SINA
1
= COtA — %
sec’A -1
SecA

..COtA =

1
Jsec? A -1

We know that cosecA = L , We get
SINA

SecA
..COSeCA = ———

sec’A-1



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

(A) 1

(B) 9

(C) 8

(D) O

Ans: The given expression is 9sec’ A —9tan®A.

The given expression can be written as

— 9sec’ A —9tan’ A :9(sec2A—tan2A)

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.

(ii) (1+tan0+sec6)(1+cotd—cosech)

(A) O

(B)1

(C) 2

(D) -1

Ans: The given expression is (1+ tan8 +sec®)(1+ cot® —cosech).

We know that the trigonometric functions have values as:

tane:w, cotezc_o—sgzi, cosecez_L and secezL
cosO sin® tanoO sin® cosO

Substituting these values in the given expression, we get

= (1+tan®+secO)(1+cotd —cosech) :(1+ﬂ+ij(l+c?—56—_ij
cosO cosH sin® sin6

:>(1+tan6+sece)(1+cot6—cosec6):(Cose+Sme+1)(s'”9+_c°59—1j
cos0 sind
Now, by applying the identity (a+b)(a—b)=a’-b*, we get
sin0 +cosp)” —12
:>(1+tan6+sec6)(1+cote—cosece):( * )
sin@cosO
HJ 2 . _
:>(1+tane+sece)(1+cote—cosece):Sm 0+ cos” 6 +2sinBeos6 -1
sin©cosO

Now, by applying the trigonometric identity sin®0+ cos*6=1, we get
1+2sinBcos6 -1

sin9coso

= (1+tan®+secO)(1+cot®—cosecH)=



2sin0cos0

= (1+tan®+secB)(1+cot® —cosech)=—
sin0coso

~.(1+tan6+secO)(1+cot6 —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-sinA).

We know that tan0 = ﬂ and sec = L
cosO cos0

Substituting these values in the given expression, we get

(secA+tanA)(1—sinA):( 1 +SinAJ(1—sinA)
COSA COsA

1+SinAj(l—sinA)

COsA
1+sinA)(1-sinA)
COSA

= (secA+tanA)(1-sinA) :(

= (secA+tanA)(1-sinA) =£(

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

2 4

= (secA+tanA)(1-sinA) :LﬂJ
CosA

Now, we know that sin®0+cos*6=1, we get
cos’ A

COSA ]

.(secA+tanA)(1-sinA)=cosA

Therefore, option (D) is the correct answer.

= (secA+tanA)(1-sinA) :(

.. 1+tan’A

(iV) ————
1+cot”A

(A) sec’ A

(B) -1



(C) cot® A
(D) tan® A
1+ tan® A
1+cot?’A’

We know that the trigonometric functions have values as:

tane:ﬂ and cotech—sezi.
cosO sin6 tanoO

Substituting these values in the given expression, we get
14 sin® A
1+tan2A_ COSZA
1+ cot’ A cos® A
1+ —
sin“ A
cos® A +sin® A
:>1+tan2A: COSZA
1+cot? A sin®* A +cos® A
sin® A
Now, we know that sin®0+cos*0=1, we get
1
2 2
N 1+ tanzA _ cos- A
1+ cot® A 1
sin® A
1+tan®*A  sin*A
= 2N 2
l1+cot"A cos*A
1+tan*A
= 2
l+cot"A
Therefore, option (D) is the correct answer.

Ans: Given expression is

=tan’A

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

. 2 1-cos6
1) (cosecO—cotf) =
M ( ) 1+ cos6
Ans: Given expression is (cosec — cote)2 _1=cos9 :
1+coso

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



LHS = (coseco - cote)2

Now, we know that cot0 = C?—Se = L and cosecO=——
sInG tano

sin®
By substituting the values, we get
2
= (cosecH — cotE))2 = (i - ﬁj
sin® sIinB

1-cos0 Y’
= (cosecO —cotf)’ :( _ )
sin®
2
= (cosecH —cot §)’ :w
sin“ 0
Now, we know that sin®0+cos*6=1, we get
2
= (cosecH —cot §)’ :w
1-cos“ 0
Now, by applying the identity (a+b)(a—b)=a’—b*, we get
2 (1-cos6)’
= (cosecH—coth)” =
(1-cos6)(1+cosH)
= (cosecO —cot)’ _(1=cos0)
(1+cos6)
= (cosech —cotf)’ = RHS

~.(cosecO - cotE))2 _1-cosd

1+ cos6
Hence proved

COSA 1+sinA
- + = 2SecA
1+sinA COSA

Ans: Given expression is COS_A + L+sinA _ 2secA.
1+sinA  CcosA
Let us consider the LHS of the given expression, we get
LHS = cos_A +1+smA
1+sinA  CcosA
Now, taking LCM, we get




COSA .\ 1+sinA  cos’ A+(1+sinA)(1+sinA)

= ; = :
1+sinA  CcosA (1+sinA)cosA

_, COSA  1+sinA _ cos’ A+sin” A+2sinA +1
1+sinA  CcosA (1+sinA)cosA

Now, we know that sin®0+cos*6=1, we get
CosA 1+sinA  1+2sinA+1

= - + -
1+sinA  cosA  (1+sinA)cosA
CosA 1+sinA_ 2+2sinA

= : + ;
1+sinA  CcosA (1+smA)cosA
cosA  1+sinA 2(1+sinA)

—+ =
1+sinA  COSA (1+sinA)cosA
COSA +1+sinA_ 2

1+sinA COSA  COSA

We know that sec6 = L, we get
cos0

CoOSA  1+sSinA
- + =2SecA

1+sinA COSA

COSA +1+sinA

1+sinA COSA

COSA +1+sinA_

. =2SecA
1+sinA  COSA
Hence proved

=RHS

(iii) tan® + cotd =1+ secOcosecO
1-cot6 1-tan®
Ans: Given expression is tan® + cotd =1+secOcosecH.

1-cot6 1-tan®
Let us consider the LHS of the given expression, we get

tan© coto

LHS = +
l1-cot6 1-tan6




Now, we know that tanezﬂ and cotezﬁzL

cos0 sind  tan0

By substituting the values, we get

sino cos0
tan© N cotd | cosH sin®
l-cot 1-tanf |, C0sB , sind

sin® cos0

sin@ cos0
tan6 cot6 cos0 sin@
1—cot® 1—tan6 SiInO—-cos® cosO-—sino

sin@ cos0

tan 0 coto sin0 cos2 0
= + = - +— ;
1-cot6 1-tan® cose(sme—cose) sme(sme—cose)

tan 0 coto 1 sin0  cos?0
- + = + =
1-cotf 1-tan® (sinB-cosH)( cos® sind

=+ =
1-cot6 1-tan® (sin6—cosB)| sinBcosO

tan o coto 1 sin?’e—cosse)

Now, by applying the identity a® —b* =(a - b)(a2 +ab+ bz), we get

tan o coto 1 (sine—cose)(sinz6+cosze+sin6cose)
= + =

1-cotf 1-tan® (sin®—cos) sin®cos0
Now, we know that sin®0+cos*0=1, we get
_, tan®  cotd _ 1 (sin6—cos6)(1+sin6cosh)

1-coto 1—tane_(sin6—cose) sinBcoso

tan 0 cotd  (1+sinBcoso)

+ =
1-cotd 1-tan® sin9cos0O




tan 0 cotO 1 +sinecose

+ =
1-cot0 1-tan® sinOcosO sinOcosO

tan© coto 1

+ =— +1
l-cot0 1-tan©® sin©cosO

We know that cosecO = i and secO = L, we get
cos0

sin®
= tan® + cotd =secOcosecO+1
l1-cotO 1-tan6
= tano + cotd =1+secOcosecH
1-cotO 1-tan®O
N tan© N coto _RHS
l1-cotO 1-tan®
tan 6 cotd =1+secOcosecH

+
l1-cot0 1-tan®

Hence proved

1+secA _ sin’A
seCA  1—COsA

(iv)

1+secA  sin’A
secA  1-CosA
Let us consider the LHS of the given expression, we get
LHS - 1+secA
secA

Ans: Given expression is

Now, we know that sec9 = L.
cos0

By substituting the value, we get



1+i
:>1+SeCA: cos A

secA 1
COosA
CosA +1
- 1+secA _ COS A
secA 1
COSA
1+secA cosA 41
secA

Multiply and divide by (1-cosA), we get
_ 1+secA (1+cosA)(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*6=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+L _ - isecA+cotA

CoOSA+sSinA-1

Ans: Given expression is COSA - s!n A+l =C0SeCA + COtA.
CosA+sinA-1
Now, let us consider the LHS of the given expression, we get
CoOsA—-sinA+1

cosA+sinA-1

LHS =




Dividing numerator and denominator by sin A, we get
CosA sinA N 1
_ COSA-sINA+1_sinA sinA sinA
COSA +sinA -1 cosA+smA_ 1
sinA  sinA sinA

Now, we know that cote:C?—Se:L and cosece:_i , We get
sin6 tano sin®
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—(cot’ A—cosec’ A)+cosec A

cosA+sinA—1  cotA+cot? A —cosec’ A — cosec A
_ CosA-sinA+1_ cot A —cot® A +cosec’ A + COSec A
cosA+sinA—1 cotA +cot? A —cosec? A —cosecA

cosA—sinA+1 (cotA -1+ cosecA)’
cosA+sinA—1 cot® A—1+cosec’ A + 2cosecA

cosA—sinA+1 (cotA -1+ cosecA)’
cosA+sinA—1 cot® A—1+cosec’ A + 2cosecA

N cosA—sinA+1 2cosec’ A +2cot AcosecA —2cot A —2cosecA
cosA+sinA -1 cot? A —1+cosec’ A + 2cosec A

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

cosA—sinA+1 (2cosecA—2)(cotA—cosecA)
COSA+sSinA—1 1-1+2cosecA

cosA—sinA+1 (2cosecA—2)(cotA—cosecA)
cosA+sinA-1 2cosecA




N cosA —-sinA+1
COSA +sSinA-1

= CO0Sec A + cot A

COSA —-sSinA+1
cosA+sinA-1

=RHS

_CoSA-sinA+1

S - =C0Sec A +cotA
CoOSA+sinA-1

Hence proved

(vi) L+sinA =seCA+tanA
1-sinA
+sin A
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+sin A, we get

:\/m_\/(usinA)(HsinA)
1-sinA  \(1-sinA)(1+sinA)

Now, by applying the |dent|ty (a+b)(a—b)=a’-b*, we get

/1+smA / 1+SInA
1-sinA 1-sin A

Now, we know that sin®0+cos*0=1, we get
1+sinA  1+sinA

1-sinA - \Jcos? A
1+sinA 1+sinA
= ‘/ : =
1-sinA COSA
1+sinA 1 SinA
= ,/ - = +
1-sinA CcosA CcosA

1+sinA
1-sinA

Ans: Given expression is =seCA+tanA.

LHS =

=SecA+tanA




1+sinA
1-sinA

‘/1+s!nA =secA+tanA
1-sinA

Hence proved

=RHS

N0 Jcin3
(vii) sin® —2sin e=tan6
2€0s0—cos6
0 9cind
Ans: Given expression is sinf— 2sin e='[an€).
2c0s0—cos0O
Let us consider the LHS of the given expression, we get
0 9cind
LHS:S'ne 2sin°0
2€0s0—cos0

Taking common terms out, we get
sin@-2sin°0  sin6(1-2sin’6)

~ 2c0s0—cos0 cos6(2cos’ 0 -1)

Now, we know that sin®0+cos*6=1, we get
sin®—2sin’0 sinO(l—Zsinze)

~ 20050 —cos6 cos6(2(1-2sin’0) -1}

sin6— 2sin®0 sine(l—ZSinze)
2c0s0—CcosO cos0(2-2sin’0-1)
sin6— 2sin®0 sinG(l—Zsinze)
p— =
2C0S0 — oSO cose(l—ZSinze)
sin0—2sin*0  sin0®
— =
2Cc0SO—cosO coso
sin@—2sin°0

tan©
2c0s0—cos0
- - 3
:>sme—25|n G:RHS
2c0s0—cos0
- _ - 3
_sin@—2sin e:tane

" 2c0s0—cos0



Hence proved

(viii) (sinA + cosecA)2 +(cosA+ secA)2 =7+tan’ A+cot’ A
Ans: Given expression is

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

Let us consider the LHS of the given expression, we get
LHS=(sin A + cosecA)’ +(cosA +secA)’

Now, by applying the identity (a + b)2 =a’+2ab+b*, we get
= (sinA +cosecA)” + (cos A +secA)’ =sin? A +cosec A? + 2sin Acosec A +cos® A +sec’ A+

. 2 2 . .
= (sinA+cosecA)” +(cosA+secA)” =sin® A +cos’ A +cosecA’ +sec’ A + 2sin AcoseCA -

We know that sin®6+cos’0 =1, (:osecE):_i and secezi, we get

sin® cos0
= (sinA+cosecA)’ +(cosA +secA)’ =1+ cosec? 0 +sec? 0+ 2sin A——+ 2cos A
SINA COSA
= (sinA+ cosecA)2 +(cosA+secA)2 =1+ (1+ cot?’ A+1+ tanzA) +2+72
= (sinA+ cosecA)2 +(cosA+sec:A)2 =7 +tan’ A +cot’ A
= (sinA+ cosecA)2 +(cosA+secA)2 =RHS
2 2

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

(ix)(cosec A —sin A)(secA —cosA) =
tan A +CcotA
Ans: Given expression is (cosecA —sinA)(secA—cosA)= 1 _
tan A + cotA

Let us consider the LHS of the given expression, we get
LHS =(cosecA —sinA)(secA—cosA)

We know that cosecO = L and secO = i, we get
sin® coso

= (cosecA—sinA)(secA—cosA)= (i —sin AJ(

- —cosA)
SINA

COSA



L, )
:>(cosecA—sinA)(secA—cosA):(1 'Slr,]AAj[l COZAJ
Sin CcosS

Now, we know that sin®0+cos*6=1, we get

2 =2
:>(cosecA—sinA)(secA—cosA):(COS Aj(sm Aj

sinA )\ cosA
= (cosecA —sinA)(secA —cosA)=sin AcosA

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

RHS = 1
tan A+ CcotA
Now, we know that '[anE):ﬂ and cotezc_o—sezi.
cosO sin® tano
1 1
= =—
tanA +cotA SINA N COSA
COSA SsinA
1 1
= T2 2
tanA+cotA sIin“A+cos A
sin ACosA
1 sin AcosA

= =2 2
tan A +cotA sin“A-+cos‘A

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

= =SinACOSA
tan A +cot A

Here, we get LHS=RHS

1

~.(cosecA—sinA)(secA—cosA)=
tan A +cotA




Hence proved

) 1+tan’A) (1-tanAY’
1+cot?A ) | 1-cotA

1+tan*A _(1—tanAj2

Ans: Given expression is

1+cot?! A \1-cotA
Let us consider the LHS of the given expression, we get
2
LHS 1+ tan2 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

We know that cosecO = L and secO = i, we get

sin@ cos0
1
2 2
N 1+ tanzA _ Cos A
1+ cot* A 1
sin® A
1+tan®’A  sin®A
1+cot?’ A cos’A
2
= w =tan’ A
1+cot” A
Now, consider the RHS of the given expression, we get
2
RHS:(l—tanAj
1-cotA

Now, we know that cot = L , We get
tan©
2

1-tanA ? 1-tanA
:> =
1-cotA 1
tan A




N 1-tanA 2_ 1-tanA
1-cotA) | tanA-1
tan A

2
:{1—tanAj :(—tanA)2
1-cotA

2
- 1-tanA _tan? A
1-cotA

Here, we get LHS=RHS

Cl+tan’A _(1—tanAJ2

“"14+cot?’ A (1—cotA

Hence proved



