Class X — NCERT — Maths Exercise (8.1)
Question 1:

In AABC right angled at B, AB =24 cm, BC = 7 cm. Determine
() sin A, cos A

(i) sin C, cos C

Let us draw a right angled triangle ABC
C

cm

A 24 ¢m B

Given,
e AB=24cm
BC=7cm
SINnA=7?
Cos A=7?
SinC="?
CosC=7?
e AC=?
We know that by Pythagoras theorem for AABC,
AC? = AB? + BC?
= 24? +7% (By Substituting the values)
=576 + 49
=625 cm?
=~ Hypotenuse, AC =25 cm
Side oppositetoZA BC

(i) sinA=
Hypotenuse AC
7
25
(ii) CoSA = Side adjacent to£A _AB_24
Hypotenuse AC 25
(iii)sin C = Side oppositeto/C _ AB
Hypotenuse AC
24
25
(iv)cosC = Side adjacentto/C _ BC
Hypotenuse AC
7
"~ 25
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Question 2:
In the given figure find tan P — cot R

'Ft

12 co

8
Q R

Solution 2:
From the above Figure,
Given
e PQ=12cm
e PR=13cm
o QP=?
o tanP—-cotR="7
We know that by applying Pythagoras theorem for APQR,
PR? = PQ? + QR?
132 = 122 + QR? (By Substituting the values)
169 = 144 + QR?

QR?7169 — 144
QR?=25 cm?
QR=5cm
Hence,
tan P — Side opposite to/P _ QR
Side adjacentto/P  PQ
5
12
_ Sideadjacentto /R QR
~ Sideoppositeto /R~ PQ
5
12
tanP—cotR:E—i =0
12

Ifsin A= % , calculate cos A and tan A.

Solution 3:
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From the figure,

r

A B
Let AABC is a right-angled triangle
Given,
e SINA = §,
4
o We know that Sine = _Opposite
Hypotenuse
= Hence with respect to angle A,
e BC=3
e AC=4
e AB=7?
e COSA=?
o tanA=?

By Applying Pythagoras theorem in AABC, we get
AC? = AB? + BC?
42 = AB? + 3
16 — 9 = AB?
AB?=7
AB = 7
Side adjacentto/A
Hypotenuse

J7

COSA= —
4

COoSA =

Ao Sideoppositeto LA
Sideadjacentto /A
Tan = 3

Ni

LIVE ONLINE TUTORING

Given 15 cot A = 8. Find sin A and sec A.

Solution 4:
From the Figure,
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A E

Let ABC be the right-angled triangle,
Given,

e 15cotA=38

e SINA=?

e SecA=?
Side adjacenttoZA

Side opposite to£A

cot A=

_AB
BC

From Given,

15cot A=8

Cot A =% (By Transposing)

AB_8

BC 15

By applying Pythagoras theorem in AABC, we get
AC? = AB? + BC?

= 82 + 152
= 642 + 2252
= 2892
AC =17
SinA — Side oppositetoZA _BC
Hypotenuse AC
_Lo
17
SecA = Hypote_nuse _ AC
Side oppositetoZA  AB
_
8
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Given sec 0 :g’ calculate all other trigonometric ratios.

Solution 5:
From the Figure,
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a
A B

Let AABC be a right-angle triangle
Given,

Hypotenuse
Side adjacentto£60
_13 AC

12 AB
Hence

e AC=13
AB =12
BC="?
Sing="?
Cos6 ="
Tan =7
Cot="7

e CosecO=7?

By applying Pythagoras theorem in AABC, we obtain
(AC)? = (AB)* + (BC)?
132 =122 + BC?
169 = 144 + BC?
25 = BC?
BC=5

sec 0 =

Sideoppositeto£6 BC 5
Hypotenuse ~ AC 13

_ Sideadjacentto£6 AB 12

" Hypotenuse  AC 13

_ Sideoppositeto£8 BC 5

" Sideadjacentto0 AB 12

0 Sideadjacentto £ 0 _ AB _ 12
Sideoppositeto£8 BC 5
Hypotenuse =~ AC 13

Sideoppositeto/6 BC 5

sin@ =

cosé

tan @

cosecd =

If £A and «B are acute angles such that cos A = cos B, then show that 2A = £B.

Solution 6:
From the Figure,
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Given
e Let AABC be aright Angled Triangle
e £Aand «B are Acute Angles
e CosA=CosB

To Prove:

2A=2B

Proof:

In the Right Angled Triangle ABC,

COSA — Side adjacent toZA _ AC/ AB
Hypotenuse

CoSB = Sideadjacentto ZB _ BC/ AB
Hypotenuse

Since we know Cos A = Cos B

AC/ AB = BC/ AB

Hence by observation,

AC = AB

Hence, A = £B (Angles opposite to the equal sides of the triangle).
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Question 7:
If cot 0= g , evaluate
(1+sin@)1-sing)

2 (1+cosd)(1—cos)
(ii) cot? 0

Solution 7:
From the Figure,
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A<

fi |_

C B

Given,
Let AABC be a right triangle ABC,
Side adjacentto£60 BC 7

Side oppositeto£6 AB 8

coté =

Hence,
e BC=7
e AB=8
e AC=?
By applying Pythagoras theorem in AABC, we obtain
AC? = AB? + BC?
=64 +49
=113
By Taking the Square roots,
AC = 113
Side adjacentto£6 _AB_ 8
Hypotenuse AC 113
_ Side adjacentto£6 BC _ 7
Hypotenuse AC 113
1+sin@)(1-sin o) (1—sin2 49)

- ( ~
& (L+cos6)(L1-cos8)  (1-cos? 0)

sin@ =

cosd

2
1_(8j L 64
_ \J113) _"Tus
1{7JZL“

\/1T3 113
49
_ 113 _ 49

RGN

113

(ii) cot? @ =(cotd)” = (9 = 2—2
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Question 8:
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2
If 3 cot A = 4, Check whether w =cos? A—sin® A or not
l1+tan“ A
Solution 8:
From the figure,
L
A = | B
Given,
Let AABC be a right angled triangle.
e 3cotA=4

Hence, cot A = %

We know that,
Side adjacentto/A AB 4
COtA = — - =—=—
Side oppositetoA BC 3
Hence, AB=and BC=3. AC="?
By applying the Pythagoras Theorem in AABC,
(AC)? = (AB)* + (BC)?

- 42 + 32
=16+9
=25
AC=5

Side adjacentto/A AB 4
Hypotenuse AC 5
SiNA = Side oppositeto/A _BC_3
Hypotenuse AC 5
tan A — Side oppositetoZA  BC 3

Side adjacentto/A  AB 4
By substituting the above values of trigonometric functions in the LHS of the Equation,

3\ 9
1-tan’A _ l_(4j =16

2 - 2
1+tan? A 1+[3) 1+g
4

16
7
_16_ 7
25725
16

By substituting the above values of trigonometric functions in the RHS of the Equation

2 2
cos® A—sin A = (ﬂ) —(%
5 5
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_16 9 _7
25 25 25
~1-tan*A

;. ————=cos’ A-sin’a
1+tan“ A
Hence it is proved.

LIVE ONLINE TUTORING

In ABC, right angled at B. If tanA = % , find the value of
() Sin AcosC +cos AsinC
(if) Cos A cos C —sin A sin C

Solution 9:
From the figure,

A B

Given,
Let AABC be a right angled triangle

tan A =

[
&l

BC _
AB 3
Hence,
e BC=1
e AB=.3
e AC=7?
By applying Pythagoras Theorem for AABC,
AC? = AB? + BC?
=(V3y+ 12
=3+1=4
AC=2
Side oppositetoZA  BC 1
Hypotenuse  AC 2
Side adjacenttoZA _ AB _ ﬁ
Hypotenuse ~~ AC 2
_ Side oppositeto£C _ AB_ 3
~ Hypotenuse ~ AC 2

SinA =

COSA =

sinC
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Side adjacenttoC BC 1

Hypotenuse AC 2

(1) sin AcosC+cosAsinC
By substituting the values of the trigonometric functions below in the equation below,

GIEHELE)

(i) cos A cos C —sin A sin C
By substituting the values of the trigonometric functions below in the equation below,

(B2 2

Question 10:
In APQR, right angled at Q, PR + QR =25 cm and PQ =5 cm. Determine the values of sin P, cos P and
tan P.

cosC =

Solution 10:
From the figure,
(78
P l_ L

Given
Let APQR be a right angled triangle
e PR+ QR =25cm
PQ =5cm
sinP=7?
cosP=7?
tanP =7
e PR=?
Therefore, QR =25 — X
By applying Pythagoras theorem in APQR, we obtain
PR? = PQ?+ QR?
X2 =52+ (25 — x)?
X2 =25+ 625 + x% — 50x
50x = 650
Hence, x =13
Therefore, PR =13 cm
QR=(25-13)cm=12 cm
By Substituting the values of the obtained above in the trigonometric functions below,
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SinP — Side oppositeto /P _QrR _12
Hypotenuse PR 13

0sP = Side adjacentto /P _PQ_5
Hypotenuse PR 13

p_ Side oppositeto/P _ QR _ 12

~ Side adjacenttoP PQ 5

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

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

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

(v)sin® :g , for some angle 6

Solution 11:
(i) False, because sides of a right angled triangle may have any length, So tan A may have any value.

.. 12
i) seCA=—
(ii) c

True, as the value of Sec A > 1,
=

A B
1 1 A Hypotenuse
cosA Side of Adjacent ZA  Side of Adjacent ZA

Hypotenuse
As Hypotenuse is the largest Side, Sec A> 1

sec A=

(iii) Abbreviation used for cosecant of £A is cosec A. And cos A is the abbreviation used for cosine of
2A. Hence, the given statement is false.

(iv) Cot A is not the product of cot and A. It is the cotangent of 2A. ‘Cot’ separated from ‘A’ has no
meaning. Hence, the given statement is false.

. 4
V) Sinf =—
(v) 3
We know that in a right-angled triangle,
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Side oppositeto£6

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 always. Therefore, such value of sin 0 is not possible. Hence, the given
statement is false

sin@ =

Exercise (8.2)

Evaluate the following
(1) Sin60° c0s30° + sin30° cos 60°
(i) 2tan?45° + co0s?30° — sin?60°
(i) cos45

sec30° +cosec30°
(iv) sin30° +tan45° —cosec60’

sec30° + cos60° —cot 45
5c0s? 60° + 4sec®+30° —tan? 45°
sec® 30° + cos? 30°

(v)

Solution 1:
We know that,

Exact Values of Trigonometric Functions
Degfegngle (HF)iadians sin(¢) | cos(#) | tan(@)
0° 0 0 1 0

1 3 1
30° 6 2 7 \/g
T 1 1
" 4 V2 | 2 1
7 J3 1
60° 3 2 2 ’\/§
" Not
30 2 1 0 Defined

(1) sin60° cos30° + sin30° cos 60°

=§J(§J+@@

(By Substituting the Values taken from the chart above)
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(i) 2tan?45° + c0s230° — sin?60°
2 2
z (ﬁ} _ Lﬁ]
2 2 (By Substituting the VValues taken from the chart above)
3 3
=2+ - =2
4 4

=2(1

N—"
+

cos45’
sec30° +cosec30°
1

(ii)

R

S

(By Substituting the Values taken from the chart above)

+

N
N
4L
N
&

éﬂ

B3 e
2 24208 2x2+(3+1)
A xzf\/g 1) ﬁj (By multiplying & dividing by +/3-1)
_ V3(\3-1) A 3-3
T 2x2+(\B+YWE-D)  242((\3)’-1)
3-V3 3-8
T226-1) a2

S A

3
_2 J3 = g : (By Substituting the Values taken from the chart above)
2

N
@
—_——
w
@
|
Nl N

R IR

: (3\/§+ 4)(3\/5_ 4) : (3\@)2 - (4)2 (By Using (a + b) (a—b) =a? — b?)

_27+16-24\3  43-243
- 27-186 11

8.Introduction to Trigonometry
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(By Substituting the Values taken from the chart above)
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Question 2:

Choose the correct option and justify
Q) 2tan30°

1+tan® 30°

(A). sin60°

(B). cos60°

(C). tan60°

(D). sin30°

.. 1—tan?45°

(i) =
1+tan“ 45

(A). tan90°

(B). 1

(C). sin45°

(D). 0

(iii) sin 2A = 2sin A is true when A =
(A). 0°

(B). 30°

(C). 45°

(D). 60°

(iv) 2tan 30° _
1—tan® 30°

(A). cos60°

(B). sin60°

(C). tan60°

(D). sin30°

Solution 2:
We know that,

8.Introduction to Trigonometry
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Exact Values of Trigonometric Functions
Angle () .

Degrees Radians sin( ) cos( ) | tan( )
0° 0 0 1 0
30°
45° 1
60°

Not
90° 1 0 Defined
Q) 2tan30°
1+tan® 30°
2[1j 2 2
__\\B) _B_\B
1Y 14 o
1+ (\EJ 1+ 3 3 (By Substituting the Values taken from the chart above)
_6 _\8
43 2

Out of the given alternatives, only sin60° = g

Hence, (A) is correct.

. 1-tan®45 _
(i) ———— =
1+tan® 45
-1 1-1_0_,
1+(1)2 1+1 2
Hence, (D) is correct.

(By Substituting the Values taken from the chart above)

(iii) Out of the given alternatives, only A = 0° is correct.

Assin2A=sin0°=0
2sin=2sin0°=2(0)=0
Hence, (A) is correct.

2tan 30°

V) — =
( )1—tan230°

8. Introduction to Trigonometry
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2(1j 2 2
= B3 > = ‘/§1 :% (By Substituting the Values taken from the chart above)
1 1-=- £
1—| —
& e
=3

Out of the given alternatives, only tan 60° = /3
Hence, (C) is correct.

‘ion 3:

If and; tan (A + B)=«f§ and tan(A—B):i

NE

0°<A+B<90° A>B find A and B.

Solution 3:
We know that,

Exact Values of Trigonometric Functions
Angle ( ) ]

Degrees Radians | SnC ) | cos( ) | tan( )
0° 0 0 1 0
30°
45° 1
60°

Not

U 1 0 Defined

tan(A+B)=+3
= tan (A+ B) = tan 60° (By Substituting the Values taken from the chart above)
=>A+B=60° ... Equation (1)

1

tan(A—-B)=—

(A-B)=—
= tan (A — B)=tan 30° (By Substituting the Values taken from the chart above)
=>A-B=30° ...Equation (2)
On adding both Equation (1) & Equation (2), we obtain
A+B+A-B=60°+30°
2A=90°
= A=45°
By substituting the value of A in Equation (1), we obtain
45° + B =60°
B=15°
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Therefore, A = 45° and «B = 15°

Question 4:

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

(i) The value of sin 6 increases as 6 increases

(ii1) The value of cos 6 increases as 0 increases

(iv) sin 8 = cos 0 for all values of 0

(v) Cot Ais not defined for A =0°

Solution 4:
We know that,

Exact Values of Trigonometric Functions
Angle ( ) ]

Degrees Radians | SinC ) | cos( ) | tan( )
0° 0 0 1 0
30°
45° 1
60°

Not

0 1 0 Defined

(i)sin(A+B)=sinA+sinB
e For the purpose of verification, Take A = 30° and B = 60°

By substituting the values in LHS,
sin (A + B) = sin (30° + 60°)
=sin 90°
=1
By substituting the values in RHS,
sin A + sin B = sin 30° + sin 60°
1, V3 1+3

2 2 2
Clearly, sin (A + B) #sin A +sin B
Hence, the given statement is false.

(i) The value of sin 6 increases as 0 increases in the interval of 0° < < 90°
We know that
e sin0°=0

. sin30°:l=0.5
2

8. Introduction to Trigonometry 18




. 1
e 5sin45°=—=0.707
J2
e sin 60°:§:0.866
e sin90°=1

Hence, the given statement is true.

(iif) We know that,

e cos0°=1

e (0s30°= g =0.866

e (C0s45°= i =0.707
J2

. 00360°:%:0.5

LIVE ONLINE TUTORING

It can be observed that the value of cos 0 does not increase in the interval of 0° < 0 < 90°. Hence, the

given statement is false.

(iv) sin 6 = cos 0 for all values of 6.
This is true when 6 = 45°

As sin 45 :i and cos45’ :i

2 2
It 1s not true for all other values of 0.
J3

As sin30° :1 and cos 30° = —,
2 2

Hence, the given statement is false.

(v) tan 0° = 0 and cot A is not defined for A =0°

C9SA and cot0’ = £osl0

sin A sin0°
Hence, the given statement is true.

AS, CotA = — 1 undefined

8. Introduction to Trigonometry
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Question 1:
Evaluate:

sinlg
cos72°
tan 26°

1
(i cot64’

(111) cos 48° — sin 42°
(V) cosec 31° — sec 59°

‘on 1:
0 sintg”  sin(90° -72')
cos72°  CoS72
: cos72 1
Ccos72°

tan26° tan (90° —64° )
cot64° cot64°
_ cot64’ 1

cot64°

(1)

(117) cos 48° — sin 42°

= cos (90°— 42°) — sin 42°
=sin 42° — sin 42°

=0

(V) cosec 31° — sec 59°

= cosec (90° — 59°) — sec 59°
=sec 59° — sec 59°

=0

Exercise (8.3) edari

LIVE ONLINE TUTORING

(Since Sin (90° — @) = Cos 0)

(Since tan (90° — @) = Cot #)

(Since Sin (90° — @)= Cos 9)

(Since Cosec (90° — #) = Sec #)

N 2:
Show that

(I tan 48° tan 23° tan 42° tan 67° =1
(1) cos 38° cos 52° — sin 38° sin 52° =0

(I tan 48° tan 23° tan 42° tan 67° =1

Taking LHS,

tan 48° tan 23° tan 42° tan 67°

............ Equation (1)

We know that tan (90° — A) =tan A
By manipulating the Equation (1) using the property above,

8. Introduction to Trigonometry
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=tan (90° — 42°) tan (90° — 67°) tan 42° tan 67°

= cot 42° cot 67° tan 42° tan 67°

= (cot 42° tan 42°) (cot 67° tan 67°) (By rearranging)

=(1) @) [As cot A. tan A = 1]

=1

(1) cos 38° cos 52° — sin 38° sin 52°

Consider LHS :

C0S 38° cos 52° —sin 38°sin 52° mmememmmeeee- Equation (1)

= cos (90° — 52°) cos (90°—38°) — sin 38° sin 52°  [As, Cos (90 — 6) = Sin 0]
= sin 52° sin 38° — sin 38° sin 52°

=0

LIVE ONLINE TUTORING

Question 3:
If tan 2A = cot (A — 18°), where 2A is an acute angle, find the value of A.

Solution 3:

Given that,

tan2A=cot (A—18°) = —mememeeeeee- Equation (1)

We know that tan 2A = cot (90 — 2A) by substituting this in Equation (1)
cot (90° — 2A) = cot (A —18°)

Hence by Equating,

90° —-2A =A—-18°

A+ 2A =90° + 18°

3A=108°

A=36°

lestion 4:
If tan A = cot B, prove that A + B = 90°

4.
Given,
tan A = cot B--------- Equation (1),
We know that tan A = cot (90 — A) by substituting this in Equation (1)
tan A = tan (90° — B)
By Equating,
A=90°—-B
A + B =90° (By Transposing)

8. Introduction to Trigonometry
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Question 5:
If sec 4A = cosec (A — 20°), where 4A is an acute angle, find the value of A.

Solution 5:

Given,

sec 4A = cosec (A —20°) --------- Equation (1),

We know that Sec A = Cosec (90-A) by substituting this in Equation (1)
cosec (90° — 4A) = cosec (A — 20°)

By Equating,

90° —4A= A— 20°

110° = 5A (By Transposing)

A=22°

Question 6:
If A, Band Care interior angles of a triangle ABC then show that

. (B+C) A
sin =C0S—
2 2

Solution 6:
We know that for a triangle ABC,
2A+2£B+ £C =180°
4B+ 2C=180°— £A (By Transposing)
Dividing both the sides by 2
/B+/C . LA
iU o i
2 2

Applying Sine Angle on both the sides,

sin[BJrC) :sin(90° —A)

2 2

[Aj
=Ccos| —
2

Express sin 67° + cos 75° in terms of trigonometric ratios of angles between 0° and 45°.

Solution 7:

Sin 67° + cos 75°

Since, Cos (90—-6) = Sin 6 and Sin (90 — 6) = Cos 0
= sin (90° — 23°) + cos (90° — 15°)

= cos 23° + sin 15°
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Question 1:
Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.

Solution 1:
Consider a AABC with 2B =90°
Using the Trigonometric ldentity,

cosec’A=1+cot® A

1 1 . . )
= By taking reciprocal both the sides
cosec’A 1+cot? A (By Qrecih )
sin? A:#2 (As — =sin’A)
1+cot” A cosec A
Therefore,
sinA=+ 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
We know that, tan A = & A
CosA
However, Trigonometric Function, cot A = Cf’LA
sin A
Therefore, Trigonometric Function, tan A = .
cot A
Also, sec* A=1+tan’ A (Trigonometric Identity)
=1+ 12
cos” A
_cot’ A+l
cot’ A
2
CA — Jeot? A+1
COtA
ion 2:

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

Solution 2:

We know that,

Trigonometric Function, cosA = e ... Equation (1)
secA

Also,

sin? A+ cos? A=1 (Trigonometric identity)
sinf A=1-cos? A (By transposing)
Using value of Cos A from Equation (1) and simplifying further,
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1 2
SinA= 1—(—)
secA

_\/se(:2 A-1 +sec? A—1

= ... Equation (2
sec’ A secA q @

tan’A + 1 =sec’A  (Trigonometric identity)
tan’A = sec?’A—1  (By transposing)
Trigonometric Function,

tan A = /sec? A—1 ... Equation (3)
1

COtA = C9SA = __SECA ... (By substituting Equations (1) and (2))
sinA {sec? A-1
secA
B 1
Jsec? A—1
1 SecA

... (By substituting Equation (2) and simplifying)

COSECA = — =
SinA (Jsec? A1

LIVE ONLINE TUTORING

Question 3:
Evaluate

. Sin?63 +sin®27°
() ———= —
cos“17° +cos” 73
(ii) sin 25° cos 65° + cos 25° sin 65°

Solution 3:
. Sin?63 +sin®27°
() ———= —
cos“17° +cos” 73
- 2 -
[sm (90° _or )J +sin? 27

N [cos(90° —73 )T +c0s’ 73

[cos 27° ]2 +sin? 27"

[sin 73°]2 +cos? 73
_cos’ 27° +sin® 27°

sin® 73 +cos? 73°

(sin(90°—0) =cos @ & cos(90°—H) =sind)

(By Identity sin A + cos 2A = 1)

Ll

(i) sin25° c0s65° + c0s25° sin65°

8. Introduction to Trigonometry
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= (sin 25" ){cos(90" — 25 J} + cos 25'{sin (90" — 25')
=(sin 25" )(sin 25" ) + cos 25" (cos 25' )

= sin?25° + cos? 25°
=1 (By Identity sin 2A + cos %A = 1)

(sin(90°—@) =cos@ & cos(90°—0) =sin @)

Choose the correct option. Justify your choice.
() 9sec 2A — 9 tan 2A =

(A)1

(B)9

(C)8

(D)0

(11) (1 +tan 6 + sec 0) (1 + cot 6 — cosec 0)
(A)O

(B)1

(€)2

(D) -1

(iii) (sec A+tan A) (L —sin A) =
(A) sec A

(B) sin A

(C) cosec A

(D) cos A

(i) 1+tan®* A
1+ cot®> A

(A) sec 2A

(B) -1

(C) cot 2A

(D) tan 2A

Solution 4:

(i) 9 sec?A — 9 tan’A

=9 (sec®A — tan?A) (By taking 9 as common)

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

Hence, alternative (B) is correct.

(ii) (1 +tan 6 + sec 0) (1 + cot 8 — cosec 0) -------------- Equation (1)
We know that the trigonometric functions,
tan(x) = sin(x)
cos(X)
cot(x) = cos(x) 1

sin(x)  tan(x)
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And
sec(x) = cos(x)
cosec(x) = S

By substituting the above function in Equation (1),

sin@ 1 cos @ 1
=1+ + 1+———
cos@d cosé singd siné@

B [cos¢9+sin9+1j(sin 0+cos€—1j

- (By taking LCM and multiplying)
cosd siné@

_ (sin@+cos 6’)2 —(1)2
F sin@cos o
_sin® @ +cos® O+ 2sinHcosH—1

sin@cosé
_1+2sin@cosd—-1
sindcosf
_ 2sin@cosf

sindcosd
Hence, alternative (C) is correct.

(Using a2 — b? = (a + b)(a — b))

(Using identify sin? @ + cos? 6 = 1)

(iii) (sec A+tan A) (1 —sin A) --------- Equation (1)
We know that the trigonometric functions,
sin(x)

tan(x) = cos(x)

And
1

cos(x)
By substituting the above function in Equation (1),

( !, SinAj(l—sin A)

COSA COsA

_ (1+ sin Aj(l—sin A)
COsA

_1-sin® A cos’ A
CosA COsA

=Ccos A

Hence, alternative (D) is correct.

sec(x) =

(By identify sin? @ + cos? @ = 1, Hence 1 — sin? = cos? 0)

. 1+tan®A
(V) ————
1+cot”A
We know that the trigonometric functions,
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sin(x)
cos(X)
cos(x) 1
sin(x)  tan(x)
By substituting the above function in Equation (1),
sin” A
1+tan® A T o A
1+cot? A, cos’A
1+

tan(x) =

cot(x) =

sin® A
cos® A +sin® A 1
cos’ A _ cos’ A
Csin A+cos A 1
sin2 A sin? A
A2
_ stA _tan? A
cos” A

Hence, alternative (D) is correct.

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

_1-cos@

i) (cosecd—cotd) =
()( ) 1+cosé@

COSA 1+sSIinA
ii _ + =2SecA
1+sinA  CcosA
... tan@ cot@
(i) +
l-cotéd 1-tané
1+secA  sin’A
SecA 1-cosA
COSA —-sSinA+1

Y COSA+sinA-1

(vi) /M =secA +tanA
1-sinA

=1+sec@dcosecld

(iv)

=CO0SecA + CcotA

1 _ S
(vii) sin@ —2sin eztane
2cosf —cosd
(viii) (sinA+cosecA)2 +(cosA+secA)2 =7 +tan* A +cot’ A
(ix) (cosecA—sinA)(secA—cosA)= L
tan A+ cotA
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" 1+tan’A _(1—tanA ’
1+cot?A) \1-cotA

Solution 5:

_1-cosd

i) (cosecd—cotd) =
M ( ) 1+cosé@
L.H.S = (cosecd—cot 9)2 ---------- Equation (1)

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),
(1 cosé ’
(53 na)
~ (1—cos 6’)2 ~ (1—cos 9)2
~ (sing)’  sin®@
_(1—0056?)2
~ 1-cos? 6
_ (1—c036’)2
~ (1-cos6)(1+cos )
_1-cos®

 1+c0sé
= RHS

(By ldentity sin?A + cos?A = 1 Hence, 1 — cos?A = sin?A)

[Using a? — b? = (a + b)(a — b)]

CoOSA  1+sSinA
+

11
1+sinA  CosA
COSA N 1+sinA

1+sinA  cosA
~ cos?A+(1+sin)’
~ (L+sin)(cosA)
_cos” A+1+sinA+2sinA
B (1+sinA)(cosA)

=2SecA

LHS=

(Taking LCM and common denominator)
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_sin? A+cos’ A+1+2sinA
~ (L+sinA)(cosA)

1+1+2sinA 2+ 2sinA

(1+sinA)(cosA) - (1+sinA)(cosA)
By taking 2 common and simplifying

(By Identity sin 2A + cos A = 1)

2(1+sinA) 2
= - = =2SecA
(1+smA)(cosA) CosA
=R.HS
(iii) N + coto =1+ secdcosecd
l1-cotéd 1-tané
tan@ coté )
LHS= Equation (1)

1-coté i 1-tand
We know that the trigonometric functions,

sin(x)

cos(X)

cos(x) 1

sin(x)  tan(x)

By substituting the above function in Equation (1),

tan(x) =

cot(x) =

sin@ cosé
__Cosg _ _sind
1- cgs@ 1- c_osH
sin@ siné@
sin@ cosé
_ cosé sin@ : .
=T0 0 " il =310 (By taking LCM and Common denominators)
sind@ cosd
sin?g cos’ @

= +
cos@(sind—cosd) sinf(sin@ —cosb)

Taking — as common
(sin@—cos )

B 1 sin’0  cos’@
(sin@—cosd)| cosd  sind

~ 1 [ sin®0—cos’ 0
(sin@—cosd)| sindcosd

Using a® — b3 = (a—b) (a2 + ab+ b?),
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B 1 (sin@—cos)(sin® @ + cos® @ +sin @ cos b)
(sin@—cos ) sindcosé
_ (1+sinfcos)

(sin@coso)

=1+ sec 0 cosec 0
=R.H.S.

(By Identity sin 2A + cos ?A = 1)

1+secA  sin’A
seCA  1-cosA

LHS= -- Equation (1)
secA
We know that the trigonometric functions,

(iv)

sec(x) = cos(x)

By substituting the above function in Equation (1),
1
1+
___COsA
i
COSA
cosA+1

= —CoiA =(cosA+1)

COsA
By taking 1= 1 — Cos A in both denominator and numerator

_ (I-cosA)(1+cosA)
(1—cosA)
By Identity sin 2A + cos A =1
~1-cos’A _ sin’A
1-cosA 1-cosA
=R.H.S

y COSA —-sinA+1
COSA+sinA-1

Using the identity cosec’A =1+ cot® A
COSA —sinA+1

CosA +sinA-1
Diving both numerator and denominator by Sin A

=CO0SecA + CcotA

LHS=
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cosA_sinA+ 1
_sSinA _sinA _sinA
CoOSA sinA 1
. +— +—
sinA  sinA sInA
We know that the trigonometric functions,
cos(x) 1
sin(x) tan(x)

cot(x) =

cosec(x) =

sin(x)
_ cotA-1+cosecA
cot A+1-cosecA

We know that, 1 + cot? A = Cosec® A
Hence substituting 1= cot? A - Cosec? A in the equation below
_ {(cot A) —(1—cosec A)H{(cot A) —(1—cosec A)}

" {(cot A) + (1—cosec A)K(cot A) — (1—cosec A)}
(cotA—1+cos ecA)2
(cotA)2 —(1—cos ecA)2
_ cot® A+1+cosec’A —2cot A — 2cosecA + 2cot AcosecA

- cot? A — (1+ cosec?A — 2cos ecA)

_ 2cosec’A + 2cot AcosecA — 2¢cot A — 2cosecA
cot? A —1+ cosec®A + 2cosecA
~ 2cosecA(cosecA + cotA) — 2(cot A —cosecA)

cot? A —cosec’A —1+ 2cosecA
B (cosecA +cotA)(2cosecA —2)

1-1+ 2cosecA
A (cosecA +cot A)(2cosecA —2)

- (2cosecA —2)

= cosec A + cot A
=R.H.S

(vi) /MzsecAHanA
1-sinA
L.HS= 1+S!nA ---Equation (1)
\ll—smA

Multiplying and dividing by a/(1+sin A)
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@+sin A)(1+sin A)
(L—-sin A)(L+sin A)
Using a> — b? = (a—b) (a+ b),
_ (I+sinA)  1+sinA
J1-sin? A cos? A
1+sinA
- COsA =SeCA Tl (By separating the denominators)

=R.HS

sin@—2sin°6
2c0s0 —cos6
sin@—2sin® @
2cos® @ —cosd
Taking Sin 6 and Cos 6 common in both numerator and denominator respectively.

_ sinf(1—2sin*0)

- cosé(2cos® 6 1)

By ldentity sin?A + cos?A = 1 hence, cos 2A = 1 —sin®A and substituting this in the above equation,
_ sin@(1-2sin*0)

- cosO{2(1-sin*6) -1}

_ sind(1-2sin’ )

~ cosO(1-2sin?6)

_sing

——=tand
cosd

(vii) tan@

LH.S=

(viii) (sinA+ cosecA)2 +(cosA + secA)2 =7 +tan®* A+cot’ A

LH.S = (sinA+ cosecA)2 +(cosA+secA)2

By using (a + b)? = a?+ 2ab +b?

=sin® A+cosec® A + 2sin Acosec A +cos” A +sec’ A+ 2cos AsecA
By rearranging an using sec A = 1/cos A

= (sin® A+cos® A) + (cosec’A +sec’ A) + 2sin A i +2003A(ij
SINA COSA

Hence (Sin® A+cos®A) =1and (cosec’A+sec’ A) = 1
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=(1)+(1+cot® A+1+tan’*A)+(2)+(2)

=7 +tan® A + cot® A
=R.HS
(ix) (cosecA—sinA)(secA—CcosA)= 1
tan A + cotA
L.HS= (CoseCA_SInA)(SeCA—COSA) ------------ Equation (1)

We know that the trigonometric functions,

el cos(x)

cosec(x) = S

By substituting the above values in Equation (1)
:(SiniA—sinA)(coiA—cosAj
_(1-sin*A)(1-cos’A

_( sinA J[ cosA J

- (cos2 A)(sin2 A)

SinACOSA
=SIiNACOSA
1

~ tanAcotA
We know that the trigonometric functions,

R.H.S

cos(x) 1

sin(x) tan(x)

By substituting the above function in RHS
1 1

~ sinA b, COSA  sin’A +cos’A
CosA sSIinA SinACosA

_SInAcosA _SinAcoSA

~ sin?A+cos’A
By Identity sin 2A + cos 2A =1

__SInAcosA =sinAcosA

 sin? A+cos? A
Hence, LH.S=R.H.S

cot(x) =
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- (1+ tan? Aj _ (1— tan Ajz
1+cot? A ) \1-cotA
Taking LHS, (—1+ tan’ A)
1+cot’ A

_ sec’A
" cosec’A
_ sec’A

cosec’A

= 2A><sin2A=tan2A
cos

2
Taking RHS, LI
1-cotA
2
1-tanA
1

- tan A

1-tanA
tanA-1
tan A
= (~tanA)* =tan® A
Hence, L.H.S =R.H.S.
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