Chapter 8: Introduction to Trigonometry

Exercise 8.1 (Page 181 of Grade 10 NCERT Textbook)

Q1. 1In AABC, right-angled at B, AB =24 cm, BC = 7 cm, determine:
(i) sin A, cos A
(ii) sin C, cosC

Difficulty level: Easy

What is the known?

Two sides of a right-angled triangle AABC

What is the unknown?

Sine and cosine of angle A and C.

Reasoning:

7 om

1 r 1

A 24 cm B

Applying Pythagoras theorem for AABC, we can find hypotenuse (side AC). Once
hypotenuse is known, we can find sine and cosine angle using trigonometric ratios.

In AABC, we obtain.

AC?*=AB’ + BC?
=(24cm)’® +(7cm)’
=(576 +49) cm?
=625 cm?
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. Hypotenuse AC=+/625cm=25cm
(i)

7 cm

A !__ 24 cm - B
SiNA = side opposite to ZA _ BC
hypotenuse AC
SinA = rem _ 7
25cm 25
SinA = !
25
side adjacentto /A AB
hypotenuse AC
_24cm _ 24
25cm 25
COSA = 24
25

(if)
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side opposite to ZC _ AB
hypotenuse "~ AC

24cm 24

25cm 25

24

sinC=—
25

_side adjacent to /C _ BC
hypotenuse AC

sinC=

sinC=

cosC

Q2. In the given figure, find anP — cot R.

P
—

12 cm

Difficulty level: Medium
What is the known/given?

PQ=12cmand PR =13 cm.
What is the unknown?
One side of right-angled triangle APQR

Reasoning:

Using Pythagoras theorem, we can find the length of the third side. Then the required
trigonometric ratios.


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Apply Pythagoras theorem for APQR we obtain:
PR?=PQ? +QR?
QR?’=PR*-PQ°’

QR? = (13cm)*—(12cm)?
QR? =169cm?* —144cm’
QR? =25cm?

QR=5cm

12 cm

Q 5cm R

side opposite to ZP _ QR _ 5cm
side adjacentto /P PQ 12cm

tanP =

tanP = 3
12

Side Opposite
to R

12 cm

Q. _sem _|R

Side adjacent toR
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_ sideadjacentto /R _ QR _ 5cm

cotR - - =
side oppositeto LR PQ 12cm
CotR = >
12
tanP —cotR= S5
12 12
tanP —-cotR =0
sinA=§
Q3. 1If 4 calculate cos A and tan A.

Difficulty level: Medium

What is the known/given?

Sine of ZA.

What is the unknown?
Cosine and tangent of ZA
Reasoning:

Using sin A, we can find the ratio of the length of two sides of the right-angled
triangle. Then by using Pythagoras theorem, the third side and required trigonometric
ratios.

C

4K 3K

Let AABC be a right-angled triangle, right angled at point B.
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Given that

sinA=§
4
BC _3
AC T4

Let BC be 3k. Therefore, AC will be 4k where k is a positive integer.

Applying Pythagoras theorem for A ABC, we obtain:
AC? = AB’+BC?
AB?=AC’-BC?
B? = (4k)* —(3k)?
B? =16k* —9k*
AB?=T7k?

AB= [Tk

side adjacent to ZA _ AB _ 7k
hypotenuse ~AC 4k

COSA =

side oppositeto /A BC 3Kk
side adjacent to /A AB 7k

3

tan A=

Nia
N

Thus, cosSA=— and tan A:i
4 N
Q4. Given 15 cot A =8, find sin A and sec A.

Difficulty level: Medium

What is the known/given?
Cotangent of ZA

What is the unknown?

Sine and Secant of ZA.

Reasoning:

Using cot A, we can find the ratio of the length of two sides of the right-angled
triangle. Then by using Pythagoras theorem, the third side and required trigonometric
ratios.
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Let us consider a right-angled AABC, right angled at B.

C

15K

A 8K B

_side adjacent to /A _AB
side oppositeto /A BC

COtA

It is given that

CotA:i:E:i
15 BC 15

Let AB be 8 k. Therefore, BC will be 15 k where k is a positive integer.

Apply Pythagoras theorem in A ABC, we obtain.
AC*=AB? +BC?
AC?=(8k)* + (15k)?
AC?=64k?* + 225k*

AC?=289k?
AC =17k
sin A= side opposite to LA _ BC _ 15k
hypotenuse AC 17k
_15
17
sec A= hypotenuse _ AC _ 17k
side adjacentto /A AB 8k
17
8

Thus, sinA=E and secA:E
17 8
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sec=—,
Q5. Given 12" calculate all other trigonometric ratios.

Difficulty level: Medium

What is the known/given?
Secant of 6

What is the unknown?
Other trigonometric ratios.

Reasoning:
Using Sec 6, we can find the ratio of the length of two sides of the right-angled

triangle. Then by using Pythagoras theorem, the third side and required trigonometric
ratios.

Let AABC be aright-angled triangle, right angled at point B.
C

A B

It is given that:
hypotenuse =~ AC 13

sec0=— g = b
side adjacentto /6 AB 12

Let AC =13 k and AB =12 k where k is a positive integer.

Apply Pythagoras theorem in A ABC, we obtain:
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AC? = AB? + BC?
BC? = AC? — AB?
BC? = (13k)* — (12k)?
BC? =169k* —144k®
BC? = 25k?

BC =5k

_side oppositeto £6 _ BC _ 5

sin® = =—
hypotenuse AC 13

_side adjacentto £Z6 _ AB_12

0s0 =—=—
hypotenuse AC 13

_ side oppositeto £6 BC 5

~ side adjacent to £6 “AB 12

side adjacentto Z/6 _AB 12

side opposite to £6 "BC 5
hypotenuse =~ AC 13

side opposite to £0 "BC 5

tan®

coto=

coseco=

Q6. If A and <B are acute angles such that €S A=C0S B, then show that
ZA=/B.

Difficulty level: Medium

What is the known/given?

/A and ZB are acute angles and cos A =cos B.
What is the unknown?

To show that ZA=2/B

Reasoning:

Using cos A and cos B, we can find the ratio of the length of two sides of the right-
angled triangle with respective angles. Then compare both the ratios.
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In the right-angled triangle ABC, 2A and 4B are acute angles and £C is right angle.

_side adjacentto Z/A _ AC
- hypotenuse " AB
_side adjacentto/B _ BC
- hypotenuse " AB

CosA

osB

Given that cos A =cosB
Therefore,
AC BC
AB AB
AC=BC

Hence, ZA = /B, (angles opposite to equal sides of triangle are equal.)

Alternatively,

Reasoning:

Using cos A and cos B, we can find the ratio of the length of two sides of the right-
angled triangle with respective angles. Then by using Pythagoras theorem, relation
between the sides.

Let us consider a triangle ABC in which CO L AB.
C

It is given that

cosA=cosB
AO BO
AC BC
AO AC
BO BC
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AO AC

Let —— ="~k
BO BC
AO=k.BO (i)
AC=kBC (i)

By applying Pythagoras theorem in ACAO and ACBO, we get.

AC*=A0*+C0O’ from ACAO
CO*=AC’ - AO’ (i
BC?’=BD?*+CQO? from ACBO
CO*=BC? - BO? (iv)

From equation (iii) and equation (iv), we get
AC? - AO’=BC? -BO’
(kBC)? — (kBO)*=BC? - BO?
k’*BC? —k*BO*=BC? - BO?
k*(BC* -BO?)=BC*? - BO?
K2 = BC?* -BO’ _1
BC*-BO°’
k=1

Putting this value in equation (ii) we obtain
AC=BC

ZA = /B (angles opposite to equal sides of triangle are equal.)
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0 7 (i (1+sin0)(1-sin )

coto=— .

Q7. If 8 evaluate: ~ (1+0056)(1-cos6) (ii) cot’®
Difficulty Level: Medium

What is the known/given?

coto = !
8
(1+sin6)(1-sin )
Value of (1+cosB)(1-cos®) .4 (ii) cot’®
Reasoning:
coto = !
Using 8 we can find the ratio of the length of two sides of the right-angled

triangle. Then by using Pythagoras theorem, the third side and required trigonometric
ratios.

Let AABC, in which angle B is right angle.

A B

_ sideadjacentto®6 AB 7

coto =— - = =—
side oppositeto6 BC 8

Let AB =7k and BC =8k, where Kk is a positive integer.

By applying Pythagoras theorem in A ABC, we get.
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AC?*=AB’ +BC’
= (7k)* + (8K)?
= 49Kk* + 64k°
=113k’

AC=,/113k °
=+/113k

Therefore,
_side oppositeto6 BC 8k 8

hypotenuse ~ AC N V113K B V113
_sideadjacentto®6  AB 7K /

hypotenuse ~ AC 113k 113

sin 0

cosO

. (1+sin6)(1-sin6)
(i) (1+cos6)(1-cos6)

(1+sin6)(1-sinB) 1-sine
)

(1+cos6)(1-cos0) "~ 1-co0s’6 [ (a+b)(a—b)=(a’~ bz)]

{am)
i)
L 64

_~ 113
49

1- 7
113
49
_ P
64
113

_B
64

(i) cot’®

2
cot’0 = (Z)
8

49

64
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m:coszA—sinzA
8. If 3 cot A = 4, check whether 1+tan*A or not.
Q

Difficulty Level: Medium

What is the known/given?
Cotangent of angle A

_ 2
wzcoszA—sinzA
whether 1+tan”A
Reasoning:

Using 3cot A =4, we can find the ratio of the length of two sides of the right-angled

triangle. Then by using Pythagoras theorem, the third side and required trigonometric
ratios.

3cotA =4
COtA = ﬂ
3

Let AABC, in which angle B is right angle.

A 4K B

_sideadjacentto /A AB 4

COtA =— : = —_
side oppositeto /A BC 3

Let AB=4k and BC =3k where Kk is a positive integer.

By applying Pythagoras theorem in A ABC, we get.
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AC?*= AB* + BC?
= (4k)? + (3k)*
=16k +9k?
= 25k

AC= \/25k 2
=5k
Therefore,

fanA — side oppositeto /A _BC _3k _3
sideadjacentto /A AB 4k 4

sin A= side opposite to ZA _ BC =%:§
hypotenuse AC 5k 5
_sideadjacentto ZA  AB 4k 4

hypotenuse ~ AC 5k 5

CosA

_1-tan*A

LHS= >
1+tan“A
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2
Therefore, % =cos’A—sin*A
1+tan“ A

tan A==

Q9. In the triangle ABC right-angled at B, if V3 find the value of:
(i) sin AcosC + cos AsinC

(ii) cos A cos C — sin A sin C

Difficulty level: Medium

Reasoning:

Using tan A= i, we can find the ratio of the length of two sides of the right-angled

V3
triangle. Then by using Pythagoras theorem, the third side and required trigonometric
ratios.

1
(i) Let AABC be a right-angled triangle tan A:ﬁ

A 3K B

__side oppositeto /A BC 1
side adjacent to /A AB /3

tan A

Let BC=k and AB = \/gk where k is a positive real number.

By applying Pythagoras theorem for A ABC
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AC?= AB* +BC?

= (3K +(k)’
=3k* +k?
= 4k?
AC =+/4k®
=2k
Therefore,
SinA = side opposite to ZA _BC 1
hypotenuse AC 2
0SA — side adjacent to ZA AB J3
hypotenuse AC 2
SinC — side oppositeto Z/C AB /3
hypotenuse AC 2
sideadjacenttoC BC 1
0sC = = =

hypotenuse ~~ AC 2
(1) sinAcosC+cosAsinC

By substituting the values of the trigonometric functions in the above equation.

sin A cos C +cos A sin C == (%} Gj*(@} [gj

1 3

= — 4 —
4 4

1+3
4

I
i ~NY I N

(i) cosAcosC—sinAsinC

By substituting the values of the trigonometric functions in the above equation.

cosAcosC —sinAsinC = (?j (%) _(%) [?)
NG

4 4
=0
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Q10. In APQR, right-angled at Q, PR+QR=25¢m gnq PQ = 5cM. petermine
the values of sin P, cos P and tan P.

Difficulty level: Medium

Reasoning:
Using Pythagoras theorem, we can find the length of the all three sides. Then the
required trigonometric ratios

Given, A PQR is right-angled at Q.

R
-
P Q
PQ=5cm
PR+ QR =25cm
Let PR=xcm
Therefore,
QR=25cm-PR
=(25—x)cm

By applying Pythagoras theorem for A PQR, we obtain.

PR? = PQ? + QR?
x* = (5)* + (25— x)?
X* =25+ 625—-50x + X°
50x =650
_ 650

50
13
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Therefore,
PR =13cm

QR = (25—13) cm
=12cm
By substituting the values obtained above in the trigonometric functions below.

side oppositeto /P QR 12

sinP = - _—<
hypotenuse PR 13
COSP = side adjacent to ZP _ PQ _ 5
hypotenuse PR 13
fanp — side opposite to ZP _QR _12

side adjacentto ~.P PQ 5

Q11. State whether the following are true or false. Justify your answer.
(i) The value of tan A is always less than 1.

(ii) sec A:%for some value of angle A.

(iii) cos A is the abbreviation used for the cosecant of angle A.
(iv) cot A is the product of cot and A.

(v) sinezg, for some angle 6.

Difficulty level: Medium

(i) False, because sides of a right-angled triangle may have any length. So tan A may
have any value.

(ii)
hypotenuse
side adjacent to ZA

seCA=

As hypotenuse is the largest side, the ratio on RHS will be greater than 1. Hence
sec A >1. Thus, the given statement is true.

(iii) Abbreviation used for cosecant of ZA is cosec A and cos A is the abbreviation
used for cosine of ZA . Hence the given statement is false.

(iv) cot A is not the product of cot and A. It is the cotangent of ZA . Hence, the given
statement is false.
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) 4
V) SiIn0=—
(v) 3

We know that in a right-angled triangle,
Sine — side adjacent to £0

hypotenuse

In a right-angled triangle, hypotenuse is always greater than the remaining two sides.
Also, the value of Sine should be less than 1. Therefore, such value of Sin© is not

possible. Hence the given statement is false.
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Chapter 8: Introduction to Trigonometry

Exercise 8.2 (Page 187 of Grade 10 NCERT Textbook)

Q1. Evaluate the following:
(i)  sin60°cos30° +sin30° cos60° (i) 2tan®45° +cos®30° —sin” 60°
Gii) c0s 45° (iv) sin30° + tan 45° — cosec60°
sec30° + cosec30° sec30° + cos60° — cot 45°
5c0s”60° + 4sec’ 30° — tan® 45°

sec®30° + cos”30°

v)

Difficulty level: Medium

Reasoning:
We know that,

Exact Values of Trigonometric Functions

Angle (6) ]
Degrees Radians sin (6) cos () tan ()
0° 0 0 1 0
30° T 1 J3 1
6 2 5 NE]
45° i« 1 1 .
4 J2 2
“ 3 1
60° T V3 1 ;
o0 g 1 0 Not Defined

(i)
sin60° cos30° +sin30°cos60° = ﬁ ﬁ +(Ej(£j
2 2 2)\ 2
3 1
= — 4 —
4
341
4

U NN



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

(i)
2tan?45° +¢0s?30° —sin?60° = 2(tan 45(’)2 + (cos30°)2 - (sin 60")2

(42

B 3 3
T4 g
(iii) .
cos45° _ (\/Ej
30° + 30° 2 2
sec cosec (Bj . (j
1
_ 2
24243
J3
B 1><\/§
- \/EX(Z + 2\/5)
_ B
2\/_(\/_+1)
Multiplying numerator and denominator by \/_(\/_ ) we get
__ 3 N2(3-1)
zﬁ(ﬁﬂ) J2(\/3-1)
_32-6
- 4(3-1)
_32-+6

8
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(iv)

sin30° + tan 45° —cosec60° 2 3
sec30° +cos60° +cot45’ 2

Multiplying numerator and denominator by(3\/§ - 4), we get

_(3V3-4)(3J3-4)
(3V3+4)(3V3-4)
_27+16-243

~ 27-16

43-2443
11
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(v)

1Y 2\’ )
Ox| - | +4x| =] - (-1
50057 60° + 4sec?30° — tan?45° X(zj x(ﬁj )

sin”30° + cos® 30° (1]2{@]2
2

14
_\4 3 )

)

7+7

4 4

(15+64—12j
12

k
B

6

7
2

Q2. Choose the correct option and justify your choice:

(i)

(i)

(iii)

2tan30°
1+ tan®30°

(A) sin60° (B) cos60° (C)tan 60° (D) sin60°

1—tan®45°
1+ tan®45°

(A) tan90° (B)1 (C)sin45” (D)O0°

SIN2A =2sIinA IS true when A =

(A) 0° (B) 30° (C)45° (D)60"
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2tan 30°
1-tan*30°
(A)cos60”  (B)sin60°  (C)tan60° (D) sin30°
Difficulty level: Medium

(iv)

Reasoning:
We know that,

Exact Values of Trigonometric Functions

Angle (0) _

Degrees Radians sin (6) cos () tan ()
0° 0 0 1 0
30° T 1 J3 1

6 2 5 \/§
45° T 1 1 .
4 J2 J2
T V3 1
60° = No L 3
30" g 1 0 Not Defined
(i) _2tan30°
1+ tan®30°
By substituting the values of given trigonometric ratios in the above equation, we get.
2 % (lj
__\\WB3)
1 2
1+ —
&
1
2X ——
__ 3
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Out of the given options only sin60° = ——. Hence, option (A) is correct.

J3
2
(i)

1—tan?45°

1+ tan®45°
By substituting the values of given trigonometric ratios for

_1-@

T 1+(1)?

11

T1+1

tan 45°,

=0
Hence, option (D) is correct.

(iii)
sin2A =2sinA

By substituting A =0°,30°, 45° and 60° ,we get

For A=0°

sin2A =sin2x0°
=sin0°
=0

2sin A =2xsin0°
=2x0°
=0

sin2A=2sinA (When A =0°)

For A=30°
sin2 A =sin2x30°

=5sin60°

J3

)
2sin A = 2xsin30°
= 2)(1
2
=1
Sin2A # 2sinA (When A =30°)
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For A =45°
Sin2A =sin2x 45°
=5in90°
=1
2sin A = 2xsin45°
1
=2><ﬁ
2

Sin2A # 2sinA (When A = 45°)

For A =60°
sin2 A =sin 2 x 60°

=sin120°

NG

)
2sin A = 2xsin60°

—2><£ \/_

sin2A¢23|nA (When A =60°)
Hence Option (A) is correct

(iv)
2tan30°
1-tan®30°
By substituting the values of given trigonometric ratios for tan30°, we get

=6
(2

G

/ﬂ\/?\

S

S Wk
N

| Il

N TN

wIN

X N _
N w

& 4
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Out of the given option only tan 60° =+/3.

Hence option (C) is correct.

tan(A-B)=
and

i

03, If tan (A + B)=J§

Difficulty level: Medium

Given that
1
tan (A+B :\/§ and, tan(A-B)=—
( ) ( ) 7
. 1
Since, tan 60° = +/3 and tan30° = ——
J3
Therefore,
tan (A + B) = tan 60°
(A +B)=60° (i)
tan (A — B) = tan 30°
(A-B)=30° (ii)

On adding both equations (i) and (ii), we obtain:
A+B+A-B=60"+30°

2A =90°
A =45°

By substituting the value of A in equation (i) we obtain
A+B=60°

45° + B =60°
B=60°—45° =15°

Therefore, /A =45 and /B =15" (A > B)

Q4. State whether the following are true or false. Justify your answer.

(i) sin(A+B)=sinA+sinB.

(i) The value of sin 0 increases as 6 increases.
(iii) The value of cos 0 increases as 0 increases.

(iv) sin®=cosO for all values of 6.
(v) cot Aisnot defined for A =0°.

Difficulty level: Medium

;0° <(A+B)<90°, A>B,

find A and B.
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sin(A+ B):sinA+sin B.
For the purpose of verification, Let A=30° and B=60°
L.H.S:sin(A+ B)
= sin(3o° + 6o°)
=5sin90°
=1

R.HS=sinA+sinB
=sin30° +sin60°
1 3
272
_1+\/§
2
Since, sin(A+B)=#sinA+sinB.

Hence, the given statement is not true

(ii) The value of Sin 0 increases from 0 to 1 as @ increases from 0° to 90°

sin0°=0

sin30° :1:0.5
2

) 1

sin45° = — =0.707
J2

sin60° :§:0.866

sin90° =1

Hence, the given statement is true.

(iii) The value of COSO decreases from 1 to 0 as 0 increases from 0° to 90°

cos0’ =1
c0s30° = ? =0.866
1

cos45’ = — =0.707
2

c0s60° = 1_ 0.5
2

c0s90° =0

Hence, the given statement is false.
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(iv)

This is true when 0 = 45°
As sin45° 1 and cos45° 1

7z N,
It is not true for other values of 0
As,
sin30° _1 and cos30° =£
2 2
sin60° = @ and cos60° = 1
2 7z

sin90° =1 and cos90° =0
Hence, the given statement is false.

(V)
cot A — COsA
SinA
0
cotQ® = 09380 = % = undefined
sin

Hence the given statement is true.
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Chapter 8: Introduction to Trigonometry

Exercise 8.3 (Page 189 of Grade 10 NCERT Textbook)

Q1. Evaluate:
() sin18° (i) tan 26°
cos72° cot 64°

Difficulty level: Medium

Reasoning:
$in(90° - 0) = cos 0
tan(90° — 0) = cot0
sec (90° —0) = cosecO

(i)
sin18°
cos72°

Since,
sin (90° —49) =c0s6

Here 0 =72°

_sin(90° - 72°)
cos72°
_ cos72°

~ cos72°
=1

(i)
tan 26°
cot 64°

Since
tan(90° — 0) = cot 0

Here 6 =64°

(iii)

c0s48° —sin42°

(iv)

cosec31’ —sec59°
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_ tan(90° - 64°)
cot 64°
_ cot64°

 cot64°
=1

(iii)
cos48° —sin 42°

Since,
sin(90° — 0) = cos0

Here 6 =48°
= c0s48° —sin(90° - 48°)
=c0548° — cos48°
=0
(iv)
cosec31° —sec59°

Since,
sec(90° —0) = cosecO

Here 6 =31°
= cosec31° —sec(90° ~ 31°)
=cosec31° —cosec31°
=0

Q2. Show that:
(i) tan48°tan23°tan42°tan67°=1
(if) cos38°c0s52°—sin38°sin52°=0

Difficulty level: Medium

Reasoning:
sin(90° —6) = cos0

tan(90° — 0) = cotO
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(i)Taking L.H.S
=tan 48°tan 23°tan 42° tan 67°

Since tan (90° —0) = cot 0

= tan (90° — 42°) tan(90° — 67°) tan 42° tan 67°
=cot42°cot67° tan 42° tan 67°
= (cot42° tan42°)(cot 67° tan67°)

:(t 1420><tam42°j(t 1670><tan67°)
an an

=1x1
=1

=R.HS
Hence, tan48°tan 23°tan42°tan67° =1

(if) Taking L.H.S
=€0538°c0s52°—sin38°sin52°

Since, sin(90° —0) = cos0

=c0s38°c0s52° —sin (90° —57°) sin (90° — 38°%)
= c0s38° c0s52° — c0s52° cos 38°

=0

=R.HS

Hence, cos38”cos52° —sin38°sin52° =0
Q3. If tan2A =cot (A —18°), where 2A is an acute angle, find the value of A.

Difficulty level: Medium

Reasoning:
tan(90° — 0) = cotO

Given that: tan2A = cot(A—18°)....(i)

But tan 2A =cot (90° — 2A)
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By substituting this in equation (i) we get:

cot(90° — 2A) = cot(A - 18°)
90° —2A =A-18°
3A =108°
108°
T =
A =36°

A=

Q4. If tan A=cot B, prove that A+B=90".

Difficulty level: Easy

Reasoning:
tan(90° — 0) = cotO

Given that: tan A =cotB ()
We know that tan A =cot(90° - A)

By substituting this in equation (i) we get:

cot(90° — A) =cotB
90°-A=B
A+B=90°

sec4A = cosec(A —20°),

Q5. If where 4A is an acute angle, find the value of A.

Difficulty level: Easy

Reasoning:
secA = cosec(90° - A)

Given that: S°4A ™ cosec(A—20') ...(D)

Since, seCA = cosec(90° —A)
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By using property in equation (i) we get:

cosec(90° —4A) =cosec(A—20°)
90° —4A=A-20°
5A =110°
110°

5
A=22°

A=

Q6. If A, B and C are interior angles of a triangle ABC, then show that

: (B+Cj A
sin =C0S —
2 2

Difficulty level: Medium

Reasoning:
sin(90° —0) = cos

We know that for AABC,

/A+/B+2C=180°
/B+/C=180°- /A

On dividing both sides by 2, we get:

/B+/C _180°-ZA

2 2
AB+4C:900_L_A
2 2

Applying sine angles on both the sides:

sin(BJer :sin(90° —éj
2
Since
sin(90° —0) =cos0

(5=l
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Q7. Express sin67° +cos75° in terms of trigonometric ratios of angles between
0° and45°.

Difficulty level: Medium

Reasoning:
cos(90° - 0) =sin0

Given that: sin67° +cos75°....(i)
Since €0s(90° —6)=sin®
By using property in equation (i) we get:

= sin (9o° - 23°)+cos(9o° —150)

=c0523° +sin15°

Hence, the expression cos23° +sin15° has trigonometric ratios of angles between 0°
and 45°.
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Chapter 8: Introduction to Trigonometry

Exercise 8.4 (Page 193 of Grade 10 NCERT Textbook)

Q1. Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.
Difficulty level: Medium

Reasoning:
cosec’ A =1+cot>A

sec’A = 1 + tan’A

Consider a AABC with ZB = 90°

Using the Trigonometric Identity,

cosec’ A =1+cot’ A

1 1 ) ) )
= By taking reciprocal both the sides
cosec’ A 1+cot’A (By g recip )
sinZA:#2 As %zsinzA
1+cot® A cosec” A
Therefore,
SiInA=+ 1

J1+cot’A

For any sine value with respect to an angle in a triangle, sine value will never be
negative. Since, sine value will be negative for all angles greater than 180°.

Therefore, SinA=;
J1+cot’A
sin A
We know that, tan A=
COSA
) . ) COSA
However, Trigonometric Function, cot A=—
SinA
) . . 1
Therefore, Trigonometric Function, tan A=——
COtA

Also, sec’A =1 + tan’A (Trigonometric Identity )
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1
cot’ A
_ cot® A+l
~ cot?’A
Jeot? A+1

CotA

=1+

SeCA =

Q2. Write all the other trigonometric ratios of ZA in terms of sec A.

Difficulty level: Medium

Reasoning:
sinA + cos’A=1
cosec? A =1+cot?A
sec’A =1 + tan’A

We know that,

) ) ) 1 )
Trigonometric Function, COSA = —— ...Equation (1)
secA
Also,

sin®A + cos’A = 1 (Trigonometric identity )

sinA=1 — cos°A (By transposing)

Using value of cos A from Equation (1) and simplifying further,
1 2
sinA=,|1-| —
secA

_ [sec’A-1
sec’ A
Jsec?A-1

= ...Equation (2
secA a )

tan’A + 1 = sec’A (Trigonometric identity)

tan’A = sec’A — 1 (By transposing)

Trigonometric Function,
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tan A = v/sec’A -1 .. Equation (3)
cotA=E0A
SINA
1

___SeCA ...(By substituting Equations (1) and (2))

Vsec’A -1
secA
1

Jsec? A -1

cosecAz_i
SINA

__ SeeA (By substituting Equation (2) and simplifying)

- Jsec’A -1
Q3. Evaluate

. sin*63" +sin® 27
() 5o oo
cos“17 +cos° 73
(i) sin25 cos65 + €0s25 sin65

Difficulty level: Mediur

Reasoning:

Sin’A + cos’A =1
sin(90" —0)=cosO
cos(90" —0) =sin@

sin?63" +sin?27°

c0s?17 +cos?73°

- o 2 -
[sm(go —27)] +sin227

(i)

7 .

[cos(QO ~73 )] +c0s’73
_cos’27 +sin’ 27
sin®73 +cos® 73

(Sin(90° —~0)=cos0 & cos(90 —0)= sin@)

(By Identity sin®A+cos’A=1)

i SN
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(i) sin25 cos65 +c0s25 sin65
=sin25’ Lcos(90° —25° )J +0525 Lsin (90" -25° )J
=5in2575iN25 +€0525.c0525 [ -sin(90°—0)=cos® & cos(90 ) =sin6 ]
=sin®25 +cos® 25’

=1 (By Identity sin® A+cos’A=1)

Q4. Choose the correct option. Justify your choice.

(i) 9sec 2A — 9tan 2A =
(A)1

(B)9

(C)8

(D)0

(ii) (1 +tan 6 + sec 9) (1 + cot 6 —cosec 9)
(A)0O
(B) 1

(C) 2

(D) -1

(iii) (secA+tanA) (1-sinA) =
(A) sec A
(B) sin A
(C) cosec A
(D) cos A

(iv) 1+tan’A
1+cot’A
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Difficulty level: Medium

Reasoning:

sin®A + cos’A=1
cosec® A =1+cot* A
sec’A =1 + tan’A

(i) 9 sec’A — 9tan’A
=9 (sec’A —tan®A)
=9x1 [By the identity, 1+ sec’A = tan®A, Hence sec’A — tan’A = 1]
=9

(i) (1 +tan 6 +sec ) (1 + cot 6—cosec 0) ........Equation (1)

We know that the trigonometric functions,
sin(x)

cos(x)

cos(x) 1
sin(x)  tan(x)

tan(x) =

cot(x) =

And

sec(x) =

cos(x)

cosec(x) =

sin(x)
By substituting the above function in Equation (1),
( sing 1 j( cos® 1 j
=1+ + 1+ -
cosO cosO sinf sinb
_ ( c0s0+sind+1 )( sin@+cosf —1 )
coso

_ (sinb-+cos0)’ — (1)
sSinb coso

- (By taking LCM and multiplying )
Sin

(Usinga®-b*=(a+h)(a-h))

_Sin®0+cos’0+2sinfcosh — 1
- sinfcoso
_1+2sinBcosh —1

~ sinfcosd

_ 2sinBcosh _

~ sinBcos®
Hence, option(C)iscorrect.

(Using identifysin®0+ cos’0=1)
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(iii) (secA+tanA) (1-sinA) ... (1)

We know that the trigonometric functions,

tan(x) = sin(x)
cos(x)

And
sec(x) = cos(x)

By substituting the above function in Equation (1),

COoSA CosA
:(HsmAj(l—sinA)
COsA
_1-sin’A
~ CcosA
_ COS°A
" cosA
=COSA
Hence, option (D)iscorrect.

_( . +Si”Aj(1—sinA)

(Byidentifysin®0+cos’0=1,Hencel — sin°0=cos’0)

1+tan®A

\Y
(V) 1+cot? A

We know that the trigonometric functions,

By substituting the above function in Equation (1),
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sin‘A
1+tan?A _" cos’A
1+cot’A 1t cos’A
sin‘A
COS°A +Sin°A
___ Cos*A
Sin“A + Cos’A
sin‘A
1

_ COS*A
1

sin’A
_sin’A
~ cos?A
=tan’A
Hence, option (D)is correct.

Q5. Prove the following identities, where the angles involved are acute angles
for which the expressions are defined.

(i) (cosect —cot0)’=——%Y
1+cos6
iy COSA [L¥SinA A
1+sinA  cosA
(iii) tand , _coth =1+secHcosecH
1-cotd0 1-—tan0
(iv) 2
seCA  1-cosA
—_— 1 +
W) COSA —SINnA+1 05ee At COtA

cosA+sin A+1

(vi) «/1+S.mA =secA+tan A
1-sinA

3
(vii) Sin® —2sin’0 —tan®
2C0S0 —cosO
(viii) (sinA+cosec A)’+(cos A+secA)” =7+tan’A+cot’A
(ix) (cosecA —sinA)(secA —cosA)= 1
tan A+cot A

2 . 2
(%) 1+tan2A _ l1-tanA _tan A
l1+cot”A 1-cotA
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Difficulty level: Medium

Reasoning:
sinA + cos’A=1
cosec’ A =1+cot’ A
sec’A =1 + tan’A

(i) (cosecO —cot0)? = 1-cosb
1+ cos6
L.H.S=(cosech — cotH)? (D)

We know that the trigonometric functions,

cos(x) 1
sin(x)  tan(x)

cot(x) =

cosec(x) =

sin(x)
By substituting the above function in Equation (1)

2
(cosecH —cotf)*= (i B Cosej

sin®  sin®
_ (1-cosh)’
~ (sing)?
_(1-cos0)’
~ sin?0
_ (1-cosh)®
~ 1-cos0
_ (1-cosH)’
" (1-cos0)(1+cos0)
_1-cos6
~ 1+cosO
=RHS

(By Identity sin®A+cos’A = 1Hence, 1— cos® A:sinZA)

[Using a’-b*=(a+b)(a- b)}
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COSA +1+sinA _

- 2SecA
1+sinA  CcOoSA

(if)

L H.S= co§A +1+sinA

1+sinA  cosA
_ Cos’A+(1+sinA)®
- (1+sinA) (cosA)
_ COS*A+1+sin®A+2sinA
- (1+sinA) (cosA)
_sin®A+cos’A+1+2sinA
- (1+sinA)(cosA)
_1+1+42sinA
- (1+sinA)(cosA)
_ 2+2sinA
- (1+sinA)(cosA)
_ 2(1+sinA)
- (1+sinA)(cosA)

2

"~ CosA
=2secA

=R.H.S

(By identify sin’A+cos’A=1)

(i) tan? + @ =1+ secO cosecO
1-cotf 1-tan6

LHg— @0  cot6 1)
1-cot6 1-—tan®

We know that the trigonometric functions,

sin(x)

cos(x)

cos(x) 1

sin(x) - tan(x)

By substituting the above relations in Equation (1),

tan (x) =

cot(x) =
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sin® cos0

cosH n sin©

B cos0O 1_ cos0
sin® sin0
sind cos0

___Cos® sinf
SiInO —cos®  cosO—sinH

sin® cosf
B sin’0 N cos’0
c0s0(sin® —cos0O) sin0O(sinb — cos0)
_ 1 sin%0  cos20
- (sinB —cos0) | cosd ~ sin® }
a 1 [ sin%0 —cos®0
- (sin® —cos6)| sinOcosH }

1

Using a’ - b® = (a-b)(a’ +ab+b?)

1 {(Sih@—cos@)(sinzeJrcosze + sin@cos@)

- (sin® —cos0) sinf cos6
= (1+_Sm Ocosh) (By Identity sin®A+cos*’A=1)
(sinBcos0)

B 1 +Sin€)cos6
sinOcosO sinOcosH

=1+secHcosecH
=R.H.S.
. 1+secA _ sin’A
(iv) =
seCA 1-CosA
LHg=1rseeA (1)
SecA

We know that the trigonometric functions,

sec(x) = cos(X)

By substituting the above function in Equation (1),
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1+i
1+secA _ 7 cosA
secA 1
COsA
CosA+1

__COsA
1

COSA
_ COSA+1 cosA
~ cosA 1
=(1+cosA)

By multiplying (1—cos A), in both denominator and numerator

(1-cosA)(1+cosA)
(1—cosA)
_1-cos’A
~ 1-cosA
_sin’A
1-cosA
=R. H.S

| By Identity sin°A +cos’A=1|

COSA —sin A+1
cosA+sinA -1

=cosec A +cotA

v)

COSA —sinA +1

LHS= -
COSA+sSinA-1

Diving both numerator and denominator by sin A

cosA_sinA+ 1
sinA  sinA SIinA
cosA+sinA_ 1
SinA sinA  sinA

We know that the trigonometric functions,
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cos(x) 1

)=S0 - ane)
cosec(X) = -
Weget

cotA —1+cosecA
cotA+1-cosecA
- cot A —(1—cosecA)
cotA+(1—cosecA)

We know that, 1 + cot’A = Cosec’A

Hence multiplying [cot A — (1 — cosec A)] in numerator and denominator
[(cot A) — (1 cosec A)][(cot A) — (1—cosecA)]
[(cotA)+(1—cosecA)][(cotA) — (1-cosecA)]

_[cotA-(1 —cosecA)]2

(cot A)® — (1—cosecA)?
_ COt’A+ (1—cosecA)2 —2cot A(1—cosecA)
- cot’A - (1+cosec’A — 2cosecA )

_ cot’A+1+cosec’A — 2cosec A — 2cot A +2cot AcosecA
cot’A - (1+cosec’A — 2cosecA )

_ 2c0sec’A+2cot A cosecA — 2cot A — 2cosecA
- cot’A —1—cosec’A +2cosecA

_ 2cosec A (cosec A+cot A)— 2(cot A+cosecA)
- COt’A —cosec’A —1+2cosec A

_ (cosec A +cotA) (2cosecA - 2)

- —1-1+2cosecA

_ (cosecA +cotA) (2cosecA—2)

- (2cosecA -2)

=cosec A+ cot A

=R.H.S
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) +3j
(vi) ! S'_nA =seCA+tanA
1-sinA

Multiplying and dividing by ,/(1+sinA)

N (1+sin A)(1+sin A)
(1-sin A)(1+sin A)

H 2
- % -’ —b*=(a—b)(a+b), ]
(1+sinA)
VJ1-sin’A
_1+4sinA
JCOos*A
_1+sinA
~ COsA
_ 1 +sinA
CoOSA COSA
=secA+tanA
=R.H.S

tan6

... sin@—2sin’0
(vii) =
2¢0S0 —cosH
sin® —2sin’0
2¢0s°0 — cosf
Taking Sin 6 and Cos 6 common in both numerator and denominator respectively.

L.H.S=

sine(l—zsinze)
—
0036(200526—1)

By Identity sin®A + cos’A =1 hence, cos’A = 1 —sin®A and substituting this in the
above equation,
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sin0(1-2sin’0)
cose{z(l—sinze)—l}
_ sinB(1-2sin’0)
~ cos6(2-2sin*0-1)
_sin6(1-2sin’0)
cos0(1-2sin’0)
_sin@

cos0
=tano
=RHS

=

(viii) (sin A+cosecA)” +(cosA+secA)*=7+tan’A+cot’A

L.H.S=(sin A+cosecA)* + (cos A+secA)’

By using (a+b )2 =a’ + 2ab +b?

— sin?A+cosec’A+2sin A cosec A +cos?A+sec’A+2cosA secA

By rearranging and using sec A = - and cosec A = —
cos A sin A

:>(sin2A+coszA)+(coseczA+seczA)+25inA _1 +2c0sA| 1
SINA COSA

Hence (sin2A+coszA):1, cosecZA:(l+cot2A) and (secZA—tanzA):l

=1+l+cot? A+1+tan’A+2+2

=7 +tan* A +cot’ A
=R.HS
(ix) (cosecA —sinA)(secA —cosA) = L
tan A+ cotA

L.HS=(cosecA—-sinA)(secA—cosA)  ......... 1)
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We know that the trigonometric functions,

sec(x) = c0s(0)

cosec(x) =

sin(x)

By substituting the above relations in Equation (1)
= _L—sinA (i—cosA)
SInA COSA

_[1-sin®A)( 1-cos*A
SinA COSA
_ COS*Asin’A
sin A CosA
_SinA CosA

1
Sin A cosA )
" Sin?A+cos?A [ (SmZAJrCOSZA):l]
B 1
~ sin?A+cos?A
Sin A cosA
1
sin‘A . COS°A
SINA CosA SINA CosA
1
sin A N cos A
CoSA SinA
1

- tan A + cot A
=RHS

[ Dividing numerator and denominator by (sin A cosA)]
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0 1+tan’A _(1—tanA
1+cot?A ) (1-cotA

1+cot’A
_ sec’A

cosec’A
1

_ COS°A
1

sin’A
1 sinA
X

2
Taking LHS, (l+tan Aj

J

T cos?A 1
=tan’A
=RHS

1—tanAj2

Taking, (1—cotA

1-tanA
1

 tanA

1-tanA
tanA -1
tan A

=((1—tanA)><

=(-tanA)’
=tan’A
=RHS

Hence, L.H.S = R.H.S.

2

tanA

tanA -1

=tan

2A

i
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